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From: Christina Chang, M.D., M.P.H. – Clinical Team Leader, DBRUP 

Through: Audrey Gassman, M.D., – Deputy Division Director, DBRUP 

This memorandum serves to amend information contained Section 1.3 in the June 21, 2019 
Summary Review for Vyleesi. 

Vyleesi is a drug-device combination product containing the active ingredient bremelanotide 
(BMT), a synthetic heptapeptide and melanocortin receptor (MCR) agonist, in a prefilled 
syringe. Vyleesi was approved on June 21, 2019 for the treatment of premenopausal women with 
acquired, general hypoactive sexual desire disorder (HSDD). 

In the Summary Review finalized on June 21, 2019, a table in Section 1.3 (titled Patient 
Experience Data) was inadvertently truncated. The complete table is shown below. 
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1.3. Patient Experience Data 

Patient Experience Data Relevant to this Application (check all that apply) 
x The patient experience data that were submitted as part of the Section of review where 

application include: discussed, ifapplicable 

Section 8.1.1 Study 
Endpoints 

x Patient reported outcome (PRO) 

0 Observer repo1ted outcome (ObsRO) 

x Clinical outcome assessment (COA) data, such as 

0 	 Clinician repo1ted outcome (ClinRO) 

0 Perfonnance outcome (PerfO) 


0 Qualitative studies (e.g., individual patient/caregiver 

interviews, focus group interviews, expe1t interviews, Delphi 

Panel, etc.) 


x Patient-focused diug development or other stakeholder 
 Section 8.1.1 Study 
meeting summa1y reports1 Endpoints 

0 Observational survey studies designed to capture patient 

experience data 


0 Natural histo1y studies 


0 Patient preference studies (e.g., submitted studies or scientific 

publications) 


0 Other: (Please specify): 


0 	 Patient experience data that were not submitted in the application, but were considered 
in this review: 
o 	 ~ Input info1med from paiticipation in meetings with patient 


~ stakeholders 
........................................................................................................................................................... 

o 	 ~ Patient-focused diug development or other stakeholder meeting 


~ ..~~.~"Y...~:~P.9.~!~................................................................................................................. 

o 	 ~ Observational survey studies designed to capture patient 


~ ..~.~P..~~-i~E.'?.~.9.:~~~.................................................................................................................... 

0 ~ 	 Other: (Please specify): 

0 	 Patient experience data was not submitted as part of this application. 

1 FDA Patient-Focused Drug Development Public Meeting and Scientific Workshop on Female Sexual Dysfunction 
held on October 26 and 27, 2014, respectively. https://www.federalregister.gov/documents/2014/09/26/2014
22983/patient-focused-drug-development-public-meeting-and-scientific-workshop-on-female-sexual-dysfunction 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

E��ͬ�>� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ 
�ƉƉůŝĐĂƚŝŽŶ dǇƉĞ E�� 

�ƉƉůŝĐĂƚŝŽŶ EƵŵďĞƌ;ƐͿ ϮϭϬϱϱϳ 
WƌŝŽƌŝƚǇ Žƌ ^ƚĂŶĚĂƌĚ ^ƚĂŶĚĂƌĚ 

^Ƶďŵŝƚ �ĂƚĞ;ƐͿ DĂƌĐŚ Ϯϯ͕ ϮϬϭϴ 
ZĞĐĞŝǀĞĚ �ĂƚĞ;ƐͿ DĂƌĐŚ Ϯϯ͕ ϮϬϭϴ 
W�h&� 'ŽĂů �ĂƚĞ :ƵŶĞ Ϯϯ͕ ϮϬϭϵ ;�ĨƚĞƌ �ǆƚĞŶƐŝŽŶͿ 
�ŝǀŝƐŝŽŶͬKĨĨŝĐĞ ��ZhW 

ZĞǀŝĞǁ �ŽŵƉůĞƚŝŽŶ �ĂƚĞ :ƵŶĞ Ϯϭ͕ ϮϬϭϵ 
�ƐƚĂďůŝƐŚĞĚ EĂŵĞ �ƌĞŵĞůĂŶŽƚŝĚĞ 

;WƌŽƉŽƐĞĚͿ dƌĂĚĞ EĂŵĞ ;sǇůĞĞƐŝͿ 
WŚĂƌŵĂĐŽůŽŐŝĐ �ůĂƐƐ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌ ;D�ZͿ ĂŐŽŶŝƐƚ 

�ŽĚĞ ŶĂŵĞ 
�ƉƉůŝĐĂŶƚ �D�' WŚĂƌŵĂĐĞƵƚŝĐĂůƐ͕ /ŶĐ͘ 

&ŽƌŵƵůĂƚŝŽŶ;ƐͿ ^ƵďĐƵƚĂŶĞŽƵƐ ŝŶũĞĐƚŝŽŶ 
�ŽƐŝŶŐ ZĞŐŝŵĞŶ KŶĞ ŝŶũĞĐƚŝŽŶ͕ ĂƐ ŶĞĞĚĞĚ͕ ŶŽƚ ƚŽ ĞǆĐĞĞĚ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ŝŶ 

Ă ϮϰͲŚŽƵƌ ƉĞƌŝŽĚ ĂŶĚ ŶŽƚ ƚŽ ĞǆĐĞĞĚ ϴ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ 
�ƉƉůŝĐĂŶƚ WƌŽƉŽƐĞĚ 

/ŶĚŝĐĂƚŝŽŶ;ƐͿͬWŽƉƵůĂƚŝŽŶ;ƐͿ 
dƌĞĂƚŵĞŶƚ ŽĨ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ĂĐƋƵŝƌĞĚ͕ 
ŐĞŶĞƌĂůŝǌĞĚ ŚǇƉŽĂĐƚŝǀĞ ƐĞǆƵĂů ĚĞƐŝƌĞ ĚŝƐŽƌĚĞƌ ;,^��Ϳ ĂƐ 
ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ ƚŚĂƚ ĐĂƵƐĞƐ ŵĂƌŬĞĚ ĚŝƐƚƌĞƐƐ 
Žƌ ŝŶƚĞƌƉĞƌƐŽŶĂů ĚŝĨĨŝĐƵůƚǇ 

ZĞĐŽŵŵĞŶĚĂƚŝŽŶ ŽŶ 
ZĞŐƵůĂƚŽƌǇ �ĐƚŝŽŶ 

�ƉƉƌŽǀĂů 

ZĞĐŽŵŵĞŶĚĞĚ 
/ŶĚŝĐĂƚŝŽŶ;ƐͿͬWŽƉƵůĂƚŝŽŶ;ƐͿ 

;ŝĨ ĂƉƉůŝĐĂďůĞͿ 

WƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ĂĐƋƵŝƌĞĚ͕ ŐĞŶĞƌĂůŝǌĞĚ ,^�� 

ϭ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dĂďůĞ ŽĨ �ŽŶƚĞŶƚƐ 

dĂďůĞ ŽĨ dĂďůĞƐ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϰ 
dĂďůĞ ŽĨ &ŝŐƵƌĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϳ 
ZĞǀŝĞǁĞƌƐ ŽĨ DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϵ 
�ĚĚŝƚŝŽŶĂů ZĞǀŝĞǁĞƌƐ ŽĨ �ƉƉůŝĐĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϵ 
ZĞǀŝĞǁĞƌ ^ŝŐŶĂƚƵƌĞƐ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϭ 
'ůŽƐƐĂƌǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰ 
ϭ �ǆĞĐƵƚŝǀĞ ^ƵŵŵĂƌǇ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϳ 
ϭ͘ϭ͘ WƌŽĚƵĐƚ /ŶƚƌŽĚƵĐƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϳ 
ϭ͘Ϯ͘ �ĞŶĞĨŝƚͲZŝƐŬ �ƐƐĞƐƐŵĞŶƚ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴ 
ϭ͘ϯ͘ WĂƚŝĞŶƚ �ǆƉĞƌŝĞŶĐĞ �ĂƚĂ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϲ 

Ϯ dŚĞƌĂƉĞƵƚŝĐ �ŽŶƚĞǆƚ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϳ 
Ϯ͘ϭ͘ �ŶĂůǇƐŝƐ ŽĨ �ŽŶĚŝƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϳ 
Ϯ͘Ϯ͘ �ŶĂůǇƐŝƐ ŽĨ �ƵƌƌĞŶƚ dƌĞĂƚŵĞŶƚ KƉƚŝŽŶƐ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϳ 

ϯ ZĞŐƵůĂƚŽƌǇ �ĂĐŬŐƌŽƵŶĚ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϵ 
ϯ͘ϭ͘ h͘^͘ ZĞŐƵůĂƚŽƌǇ �ĐƚŝŽŶƐ ĂŶĚ DĂƌŬĞƚŝŶŐ ,ŝƐƚŽƌǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϵ 
ϯ͘Ϯ͘ ^ƵŵŵĂƌǇ ŽĨ WƌĞƐƵďŵŝƐƐŝŽŶͬ^ƵďŵŝƐƐŝŽŶ ZĞŐƵůĂƚŽƌǇ �ĐƚŝǀŝƚǇ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ Ϯϵ 

ϰ ^ŝŐŶŝĨŝĐĂŶƚ /ƐƐƵĞƐ &ƌŽŵ KƚŚĞƌ ZĞǀŝĞǁ �ŝƐĐŝƉůŝŶĞƐ WĞƌƚŝŶĞŶƚ ƚŽ �ůŝŶŝĐĂů �ŽŶĐůƵƐŝŽŶƐ ŽŶ 
�ĨĨŝĐĂĐǇ ĂŶĚ ^ĂĨĞƚǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϲ 
ϰ͘ϭ͘ KĨĨŝĐĞ ŽĨ ^ĐŝĞŶƚŝĨŝĐ /ŶǀĞƐƚŝŐĂƚŝŽŶƐ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϲ 
ϰ͘Ϯ͘ WƌŽĚƵĐƚ YƵĂůŝƚǇ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϲ 
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dĂďůĞ ϰϱ͘ �ƌĞĂƚŝŶŝŶĞ <ŝŶĂƐĞ KƵƚůŝĞƌƐ ŝŶ WŚĂƐĞ ϯ ;sĂůƵĞƐ хh>EͿ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϳϯ 
dĂďůĞ ϰϲ͘ ^ƚƵĚǇ ϱϰ �ůŽŽĚ WƌĞƐƐƵƌĞ DĞĂƐƵƌĞŵĞŶƚ �ƌŝƚĞƌŝĂ ĨŽƌ ^ƵďũĞĐƚ �ŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ͘͘͘͘͘͘͘͘͘͘͘ ϭϳϴ 
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�ŽƌƌĞƐƉŽŶĚŝŶŐ WĞƌŝŽĚ͕ ^ĂĨĞƚǇ WŽƉƵůĂƚŝŽŶ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϳϵ 

dĂďůĞ ϰϴ͘ ^ƚƵĚǇ ϱϰ͗ dƌĞĂƚŵĞŶƚ 'ƌŽƵƉ �ŝĨĨĞƌĞŶĐĞ &ƌŽŵ W�K ŝŶ DĞĂŶ �ŚĂŶŐĞ ŝŶ �ůŽŽĚ WƌĞƐƐƵƌĞ 
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dŚƌĞƐŚŽůĚ sĂůƵĞƐ͕ ^ĂĨĞƚǇ WŽƉƵůĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϭ 

dĂďůĞ ϱϬ͘ KƵƚůŝĞƌ �ŶĂůǇƐŝƐ͗ /ŶĐŝĚĞŶĐĞ ŽĨ DĂǆŝŵĂů ^ǇƐƚŽůŝĐ ĂŶĚ �ŝĂƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ ďǇ
�ƵƌĂƚŝŽŶ ĨŽƌ sŝƐŝƚƐ ϱ ĂŶĚ ϳ͕ ^ĂĨĞƚǇ WŽƉƵůĂƚŝŽŶ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϮ 

dĂďůĞ ϱϭ͘ ^ƚƵĚǇ ϱϰ KƵƚůŝĞƌ tŝƚŚŝŶ ϰ ,ŽƵƌƐ WŽƐƚĚŽƐĞ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϱ 
dĂďůĞ ϱϮ͘ ^ƚƵĚǇ ϱϰ KƵƚůŝĞƌ �ŶĂůǇƐŝƐ hƐŝŶŐ ,ŽƵƌůǇ �ǀĞƌĂŐĞ ��WD Ăƚ sŝƐŝƚ Ϯ ĂƐ �ĂƐĞůŝŶĞ͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϱ 

(b) (4)

dĂďůĞ ϱϲ͘ WŚĂƐĞ ϯ �ŚĂŶŐĞ ŝŶ DĞĂŶ DĂŶƵĂů �ƵĨĨ �ůŽŽĚ WƌĞƐƐƵƌĞ ĂŶĚ ,ĞĂƌƚ ZĂƚĞ &ŽůůŽǁŝŶŐ &ŝƌƐƚ 
�ŽƐĞ ŝŶ �ůŝŶŝĐ sŝƐŝƚ ϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϵϮ 

dĂďůĞ ϱϳ͘ �ůŽŽĚ WƌĞƐƐƵƌĞ /ŶĐƌĞĂƐĞĚ �ĂƐĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϵϯ 
dĂďůĞ ϱϴ͘ >ŝǀĞƌ &ƵŶĐƚŝŽŶ dĞƐƚƐ͗ ^ƵďũĞĐƚ 
dĂďůĞ ϱϵ͘ �ĚĚŝƚŝŽŶĂů >ŝǀĞƌ &ƵŶĐƚŝŽŶ dĞƐƚƐ͗ ^ƵďũĞĐƚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϵϱ 

͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϵϱ (b) (6)

(b) (6)
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&ŝŐƵƌĞ ϳ͘ WƌĞĚŝĐƚĞĚ ĂŶĚ KďƐĞƌǀĞĚ WƌŽďĂďŝůŝƚǇ ŽĨ EĂƵƐĞĂ ďǇ �ŵĂǆ ĂŶĚ �ŽĚǇ tĞŝŐŚƚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϵϲ 
&ŝŐƵƌĞ ϴ͘ �ĨĨĞĐƚƐ ŽĨ �Dd ϭ͘ϳϱ ŵŐ ^� ŽŶ W< �ǆƉŽƐƵƌĞƐ ŽĨ KƌĂůůǇ �ĚŵŝŶŝƐƚĞƌĞĚ DĞĚŝĐĂƚŝŽŶƐ ŝŶ �Dd 
^ƚƵĚŝĞƐ ϭϬϭ͕ ϭϬϯ͕ ϭϬϰ͕ ϭϬϱ͕ ĂŶĚ ϭϭϴ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϬϭ 

&ŝŐƵƌĞ ϵ͘ �ĨĨĞĐƚƐ ŽĨ �Dd ϭ͘ϳϱ ŵŐ ^� ŽŶ W< �ǆƉŽƐƵƌĞƐ ŽĨ KƌĂůůǇ �ĚŵŝŶŝƐƚĞƌĞĚ DĞĚŝĐĂƚŝŽŶƐ tŝƚŚ 
sŝĐƚŝŵ �ƌƵŐƐ 'ƌŽƵƉĞĚ ďǇ dŚĞŝƌ dŵĂǆ sĂůƵĞƐ ŝŶ �Dd ^ƚƵĚŝĞƐϭϬϭ͕ ϭϬϯ͕ ϭϬϰ͕ ϭϬϱ͕ ĂŶĚ ϭϭϴ ͘ ͘ ϭϬϯ 

&ŝŐƵƌĞ ϭϬ͘ ^ƚƵĚǇ �ĞƐŝŐŶ ĂŶĚ ^ĐŚĞĚƵůĞ ŽĨ �ƐƐĞƐƐŵĞŶƚƐ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϮϯ 
&ŝŐƵƌĞ ϭϭ͘ �ŝƐƚƌŝďƵƚŝŽŶ ŽĨ �ŚĂŶŐĞ ŝŶ �ĞƐŝƌĞ &ƌŽŵ �ĂƐĞůŝŶĞ ƚŽ �ŶĚ ŽĨ ^ƚƵĚǇ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϯϮ 
&ŝŐƵƌĞ ϭϮ͘ DĞĂŶ �ŚĂŶŐĞ ŝŶ �ĞƐŝƌĞ &ƌŽŵ �ĂƐĞůŝŶĞ ďǇ ^ƚƵĚǇ tĞĞŬ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϯϱ 
&ŝŐƵƌĞ ϭϯ͘ �ŝƐƚƌŝďƵƚŝŽŶ ŽĨ �ŚĂŶŐĞ ŝŶ �ŝƐƚƌĞƐƐ &ƌŽŵ �ĂƐĞůŝŶĞ ƚŽ �ŶĚ ŽĨ ^ƚƵĚǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϯϲ 
&ŝŐƵƌĞ ϭϰ͘ DĞĂŶ �ŚĂŶŐĞ ŝŶ �ŝƐƚƌĞƐƐ &ƌŽŵ �ĂƐĞůŝŶĞ ďǇ ^ƚƵĚǇ tĞĞŬ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϯϵ 
&ŝŐƵƌĞ ϭϱ͘ &ŽƌĞƐƚ WůŽƚ ŽĨ ^ƵďŐƌŽƵƉ �ŶĂůǇƐŝƐ ĨŽƌ �ŚĂŶŐĞ ŝŶ �ĞƐŝƌĞ͗ ^ƚƵĚǇ �DdͲϯϬϭ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϭ 
&ŝŐƵƌĞ ϭϲ͘ &ŽƌĞƐƚ WůŽƚ ŽĨ ^ƵďŐƌŽƵƉ �ŶĂůǇƐŝƐ ĨŽƌ �ŚĂŶŐĞ ŝŶ �ĞƐŝƌĞ͗ ^ƚƵĚǇ �DdͲϯϬϮ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϮ 
&ŝŐƵƌĞ ϭϳ͘ &ŽƌĞƐƚ WůŽƚ ŽĨ ^ƵďŐƌŽƵƉ �ŶĂůǇƐŝƐ ĨŽƌ �ŚĂŶŐĞ ŝŶ �ŝƐƚƌĞƐƐ͗ ^ƚƵĚǇ �DdͲϯϬϭ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϯ 
&ŝŐƵƌĞ ϭϴ͘ &ŽƌĞƐƚ WůŽƚ ŽĨ ^ƵďŐƌŽƵƉ �ŶĂůǇƐŝƐ ĨŽƌ �ŚĂŶŐĞ ŝŶ �ŝƐƚƌĞƐƐ͗ ^ƚƵĚǇ �DdͲϯϬϮ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϰ 
&ŝŐƵƌĞ ϭϵ͘ WĞƌĐĞŶƚ ŽĨ WĂƚŝĞŶƚƐ ;D/dd WŽƉƵůĂƚŝŽŶͿ tŚŽ �ŽŵƉůĞƚĞĚ ƚŚĞ dƌĞĂƚŵĞŶƚ WĞƌŝŽĚ ĂŶĚ
�ĐŚŝĞǀĞĚ sĂƌŝŽƵƐ >ĞǀĞůƐ ŽĨ /ŶĐƌĞĂƐĞƐ ŝŶ ƚŚĞ &^&/Ͳ�ĞƐŝƌĞ �ŽŵĂŝŶ ^ĐŽƌĞ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϲ 

&ŝŐƵƌĞ ϮϬ͘ WĞƌĐĞŶƚ ŽĨ WĂƚŝĞŶƚƐ ;D/dd WŽƉƵůĂƚŝŽŶͿ tŚŽ �ŽŵƉůĞƚĞĚ ƚŚĞ dƌĞĂƚŵĞŶƚ WĞƌŝŽĚ ĂŶĚ
�ĐŚŝĞǀĞĚ sĂƌŝŽƵƐ >ĞǀĞůƐ ŽĨ ZĞĚƵĐƚŝŽŶƐ ŝŶ ƚŚĞ &^�^Ͳ��K Yϭϯ ^ĐŽƌĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϳ 

&ŝŐƵƌĞ Ϯϭ͘ �ŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ EƵŵďĞƌ ŽĨ /ŶũĞĐƚŝŽŶƐ ĚƵƌŝŶŐ WůĂĐĞďŽ >ĞĂĚͲ/Ŷ ĂŶĚ �ŽƵďůĞͲ�ůŝŶĚ
dƌĞĂƚŵĞŶƚ WĞƌŝŽĚ͗ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϴ 

&ŝŐƵƌĞ ϮϮ͘ �ŚĂŶŐĞ ŝŶ �ĞƐŝƌĞ &ƌŽŵ �ĂƐĞůŝŶĞ �ŽŵƉĂƌĞĚ ƚŽ ƚŚĞ EƵŵďĞƌ ŽĨ /ŶũĞĐƚŝŽŶƐ hƐĞĚ ŝŶ ƚŚĞ
ϯϬ �ĂǇƐ WƌŝŽƌ ƚŽ ^ƚƵĚǇ sŝƐŝƚ �ƵƌŝŶŐ ƚŚĞ �ŽƵďůĞͲ�ůŝŶĚ dƌĞĂƚŵĞŶƚ WĞƌŝŽĚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϰϵ 

&ŝŐƵƌĞ Ϯϯ͘ �ŚĂŶŐĞ ŝŶ �ŝƐƚƌĞƐƐ &ƌŽŵ �ĂƐĞůŝŶĞ �ŽŵƉĂƌĞĚ ƚŽ ƚŚĞ EƵŵďĞƌ ŽĨ /ŶũĞĐƚŝŽŶƐ hƐĞĚ ŝŶ ƚŚĞ
ϯϬ �ĂǇƐ WƌŝŽƌ ƚŽ ^ƚƵĚǇ sŝƐŝƚ �ƵƌŝŶŐ ƚŚĞ �ŽƵďůĞͲ�ůŝŶĚ dƌĞĂƚŵĞŶƚ WĞƌŝŽĚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϱϬ 

&ŝŐƵƌĞ Ϯϰ͘ ^ƚƵĚǇ ϱϰ͗ ,ŽƵƌůǇ ��WD �ǀĞƌĂŐĞͶ^ǇƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϯ 
&ŝŐƵƌĞ Ϯϱ͘ ^ƚƵĚǇ ϱϰ ,ŽƵƌůǇ ��WD �ǀĞƌĂŐĞͶ�ŝĂƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϯ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

&ŝŐƵƌĞ Ϯϲ͘ ^ƚƵĚǇ ϱϰ �Dd ϭ͘ϳϱ ŵŐ ǀƐ͘ W�KͶ^ǇƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ ĂŶĚ �ŝĂƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ 
�ŚĂŶŐĞ &ƌŽŵ �ĂƐĞůŝŶĞ ƚŽ sŝƐŝƚ ϳ͕ ^ŝŵŝůĂƌ ZĞƐƵůƚƐ ^ĞĞŶ ĨŽƌ sŝƐŝƚ ϱ &ƌŽŵ �ĂƐĞůŝŶĞ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϰ 

&ŝŐƵƌĞ Ϯϳ͘ ^ƚƵĚǇ ϱϰ ,ĞĂƌƚ ZĂƚĞ �Dd ϭ͘ϳϱ ŵŐ ǀƐ͘ W�K͗ �ŚĂŶŐĞ &ƌŽŵ �ĂƐĞůŝŶĞ ƚŽ sŝƐŝƚ ϳ͕ ^ŝŵŝůĂƌ 
ZĞƐƵůƚƐ ^ĞĞŶ ĨŽƌ sŝƐŝƚ ϱ &ƌŽŵ �ĂƐĞůŝŶĞ ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϴϰ 

&ŝŐƵƌĞ ϯϬ͘ �ŚĂŶŐĞ ĨƌŽŵ �ĂƐĞůŝŶĞ ;�ĂǇ ͲϭͿ ƚŽ �ŶĚ ŽĨ KƉĞŶͲ>ĂďĞů dƌĞĂƚŵĞŶƚ ;�ĂǇ ϴͿ ĨŽƌ ^ǇƐƚŽůŝĐ 

(b) (4)

�ůŽŽĚ WƌĞƐƐƵƌĞ͕ �ŝĂƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ͕ ĂŶĚ ,ĞĂƌƚ ZĂƚĞ KǀĞƌ dŝŵĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϵϭ 
&ŝŐƵƌĞ ϯϭ͘ �ŚĂŶŐĞ &ƌŽŵ �ĂǇ ϴ ;�ŶĚ ŽĨ KƉĞŶͲ>ĂďĞů dƌĞĂƚŵĞŶƚͿ ƚŽ �ĂǇ ϭϲ ;�ŶĚ ŽĨ ZĂŶĚŽŵŝǌĞĚ 
tŝƚŚĚƌĂǁĂůͿ ĨŽƌ WĂƚŝĞŶƚƐ ZĞĐĞŝǀŝŶŐ �DdͬWůĂĐĞďŽ ĂŶĚ �Ddͬ�Dd ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϭϵϭ 

&ŝŐƵƌĞ ϯϮ͘ �ǀĂůƵĂƚŝŽŶ ŽĨ �ƌƵŐͲ/ŶĚƵĐĞĚ ^ĞƌŝŽƵƐ ,ĞƉĂƚŽƚŽǆŝĐŝƚǇ WůŽƚƐ ĨŽƌ WŚĂƐĞ ϯ �ŽŵďŝŶĞĚ ͘ ͘͘͘ ϭϵϵ 
&ŝŐƵƌĞ ϯϯ͘ DĞĂŶ �ŚĂŶŐĞƐ ^ǇƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ ĂŶĚ �ŝĂƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ͗ ^ŝƚƚŝŶŐ ĂŶĚ Ϯ 
DŝŶƵƚĞƐ ^ƚĂŶĚŝŶŐ͕ �ůů ^ƵďũĞĐƚƐ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϮϬϵ 

&ŝŐƵƌĞ ϯϰ͘ DĞĂŶ �ŚĂŶŐĞƐ ^ǇƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ ĂŶĚ �ŝĂƐƚŽůŝĐ �ůŽŽĚ WƌĞƐƐƵƌĞ͗ ^ŝƚƚŝŶŐ ĂŶĚ Ϯ 
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1 Executive Summary 

1.1. Product Introduction 

sǇůĞĞƐŝ ŝƐ Ă ĚƌƵŐͲĚĞǀŝĐĞ ĐŽŵďŝŶĂƚŝŽŶ ƉƌŽĚƵĐƚ ĐŽŶƚĂŝŶŝŶŐ ƚŚĞ ĂĐƚŝǀĞ ŝŶŐƌĞĚŝĞŶƚ ďƌĞŵĞůĂŶŽƚŝĚĞ 
;�DdͿ͕ Ă ƐǇŶƚŚĞƚŝĐ ŚĞƉƚĂƉĞƉƚŝĚĞ ĂŶĚ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌ ;D�ZͿ ĂŐŽŶŝƐƚ͕ ŝŶ Ă ƉƌĞĨŝůůĞĚ 
ƐǇƌŝŶŐĞ͘ �Dd ŝƐ Ă ŶĞǁ ŵŽůĞĐƵůĂƌ ĞŶƚŝƚǇ ĂŶĚ ŝƐ ŶŽƚ ĐƵƌƌĞŶƚůǇ ĂƉƉƌŽǀĞĚ ĨŽƌ ƵƐĞ ĨŽƌ ĂŶǇ ŝŶĚŝĐĂƚŝŽŶ 
ŝŶ ĂŶǇ ĐŽƵŶƚƌǇ͘ �D�' WŚĂƌŵĂĐĞƵƚŝĐĂůƐ ;ƚŚĞ �ƉƉůŝĐĂŶƚͿ ŝƐ ƐĞĞŬŝŶŐ ƚŚĞ ŵĂƌŬĞƚŝŶŐ ĂƵƚŚŽƌŝǌĂƚŝŽŶ 
ĨŽƌ �Dd ϭ͘ϳϱ ŵŐ ^� ŝŶũĞĐƚŝŽŶ͕ ƵƐŝŶŐ ĂŶ ĂƵƚŽŝŶũĞĐƚŽƌ͕ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ƉƌĞŵĞŶŽƉĂƵƐĂů 
ǁŽŵĞŶ ǁŝƚŚ ĂĐƋƵŝƌĞĚ͕ ŐĞŶĞƌĂůŝǌĞĚ͕ ŚǇƉŽĂĐƚŝǀĞ ƐĞǆƵĂů ĚĞƐŝƌĞ ĚŝƐŽƌĚĞƌ ;,^��Ϳ͕ ĂƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ 
ďǇ ůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ ƚŚĂƚ ĐĂƵƐĞƐ ŵĂƌŬĞĚ ĚŝƐƚƌĞƐƐ Žƌ ŝŶƚĞƌƉĞƌƐŽŶĂů ĚŝĨĨŝĐƵůƚǇ ĂŶĚ ŝƐ ŶŽƚ ĚƵĞ ƚŽ ĐŽͲ 
ĞǆŝƐƚŝŶŐ ŵĞĚŝĐĂů ĐŽŶĚŝƚŝŽŶ͕ ƉƌŽďůĞŵƐ ǁŝƚŚ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ͕ Žƌ ƚŚĞ ĞĨĨĞĐƚƐ ŽĨ Ă ŵĞĚŝĐĂƚŝŽŶ Žƌ 
ĚƌƵŐ ƐƵďƐƚĂŶĐĞ͘ dŚĞ ƉƌŽĚƵĐƚ ŝƐ ƉƌŽƉŽƐĞĚ ĨŽƌ ƵƐĞ͕ ĂƐ ŶĞĞĚĞĚ͕ Ăƚ ůĞĂƐƚ ϰϱ ŵŝŶƵƚĞƐ ƉƌŝŽƌ ƚŽ ĞĂĐŚ 
ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ͘ �ŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ ƐŚŽƵůĚ ďĞ ƚĂŬĞŶ Ăƚ ůĞĂƐƚ Ϯϰ ŚŽƵƌƐ ĂƉĂƌƚ͘ hƐŝŶŐ ŵŽƌĞ ƚŚĂŶ 
ĞŝŐŚƚ ĚŽƐĞƐ ŝŶ Ă ŵŽŶƚŚ ŝƐ ŶŽƚ ƌĞĐŽŵŵĞŶĚĞĚ͘ 
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1.2. Benefit-Risk Assessment 

Benefit-Risk Summary and Assessment 


We recommend approva l of Bremelanotide (BMT), tradename Vyleesi, 1.75 mg subcutaneous injection for the treatment of acquired, 

generalized hypoactive sexua l desire disorder (HSDD) in premenopausa l women. HSDD is defined as absent or low desire for sexua l 


activity that causes marked distress or interpersonal difficulty that is not accounted for by co-existing medical or psychiatric conditions, 

use of medications or drug substances, or problems within a relationship. HSDD is "acquired" if symptoms begin after a period of 

relatively normal sexual function and is "generalized" if symptoms are not limited to certain types of stimulation, situations, or partners. 


BMT is a melanocortin receptor agonist but the mechanism by which BMT improves the symptoms of HSDD is unknown. 


HSDD can adversely impact emotional and psychological well-being and the relationship with the partner. Currently, only one drug (Addyi) is 


FDA-approved for the treatment of acquired, generalized HSDD. Approva l of BMT adds a new therapy to the treatment armamentarium. 


The Applicant conducted two, 6-month, randomized, placebo-controlled trials to evaluate the efficacy and safety of BMT in 

premenopausal women with acquired, generalized HSDD. BMT 1.75 mg or placebo was injected subcutaneously as needed and was used, 


on average, 2-3 times per month. Sexual desire was measured with the Female Sexual Function Index-Desire Domain (FSFl-0), on a scale 


of 1.2 to 6.0 using a 28-day reca ll. Distress was measured by Question 13 of the Female Sexual Distress Sca le-Desire/Arousal/Orgasm 

(FSDS-DAO) instrument, which asked about bother or distress on a sca le of 0 to 4 using a 30-day recall. From a baseline median of 1.8 for 


the sexua l desire score, BMT-treated subjects had a median improvement of 0.6 compared to a median change of 0 for placebo. From a 

baseline median of 3 for the distress score, BMT-treated subjects had a median improvement of 1 compared to a median change of 0 for 

placebo. These treatment differences were statistica lly significant. 


The safety profile of BMT is acceptable for use as-needed. As noted previously, most subjects used BMT infrequently during the phase 3 trials 

(two to three times per month on average). Very few subjects used more than 8 doses of BMT per month. 


We do not recommend more than 8 doses per month. There is very limited safety information with more than 8 doses per month, and more 

frequent dosing carries an increased risk of focal hyperpigmentation. More frequent dosing w ill also increase the length of time per month 

when blood pressure is increased. 


Notable adverse reactions included transient increases in blood pressure and reductions in heart rate, focal hyperpigmentation, and nausea. 
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BMT transiently increased mean systolic and diastolic blood pressure by 3 mmHg and transiently decreased heart rate by 2 bpm. These changes 

usually returned to baseline by 12 hours post-dosing without a cumulative effect. These transient blood pressure increases with up to 8 doses 
per month are not expected to appreciably increase the risk of cardiovascular disease in the indicated population, which is generally at low 
cardiovascular risk. This risk can be adequately mitigated with labeling including a warning for transient blood pressure increases and a 

contraindication in patients with uncontrolled hypertension or known cardiovascu lar disease. Because of the risk of additive blood pressure 
effects with stacked doses, labeling wi ll also recommend that consecutive doses be separated by at least 24 hours. This is important to 
communicate because a fraction of subjects (3.9%) used consecutive doses of BMT less than 12 hours apart in the phase 3 trials. 

BMT caused foca l hyperpigmentation (face, gingiva and breasts) in 1% of subjects in the phase 3 trials, and more commonly in the black 
population. Reversibility was documented in one-half of cases during the period of follow-up. A higher incidence of focal hyperpigmentation 
was seen with dai ly dosing for 16 days. This risk will be labeled in the Warnings and Precautions section of labeling, and as noted above, is one 

of the reasons for not recommending more than eight doses per month. 

Other common adverse reactions included flushing, injection site reactions and headache. These are included in the Adverse Reactions section 

of labeling. 

There were few BMT-exposed pregnancies in the clinica l program. Nonclinical studies cou ld not identify a no observed effect level (NOEL) in 
developmental toxicity studies. Therefore, labeling recommends effective contraception and to promptly discontinue BMT if pregnancy is 

suspected. Because inadvertent pregnancy is expected given the indication and population, we are requiring the Applicant to conduct two 
pregnancy-related postmarketing studies (observational pregnancy registry and retrospective epidemiology study) to eva luate the effect of 

BMT on pregnancy outcomes. We are also requiring a lactation study to assess the effect of BMT on breastfed neonates. 

~l 
There was one case of liver inj ury (serum transaminases 40X upper limit of normal (ULN), total bilirubin 141 ULN) following the 20th dose and 1 
year of BMT use. Extensive work up did not identify the etiology. This was classified as a possible but not probable case of drug-induced liver 

injury (DILi) . There was no other signal for DILi in the database, such as outliers of serum transaminase elevations. This case wi ll be described In 
the Adverse Reactions section of labeling and we wi ll continue to monitor for liver toxicity in the postmarketing setting. 

No additiona l risk management interventions beyond labeling and routine pharmacovigilance are needed. 

We conclude that the benefits of BMT outweigh its risks when used according to labeling. 
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Analvsisof 
Condition 

• Hypoactive sexual desire d isorder (HSDD) is defined as absent or low desire for 
sexual activity that causes marked distress or interpersonal difficulty and is not 
accounted for by co-exist ing medica l or psychiatric conditions, use of medications 
or drug substances, or problems within a relationship. Survey data suggest t hat 
approximately 8% of premenopausal women in the United States are affected by 
HSDD.1 

• HSDD is "acquired" if symptoms begin after a period of relatively normal sexual 
funct ion and is "generalized" if symptoms are not limit ed to certain types of 
stimulation, situations, or partners. 

• HSDD can adversely impact emotional and psychological well-being and 
relationships with the partners.2 

• HSDD is usually chronic. The etiology is unknown. 

Acquired, generalized HSDD is a chronic condition 
that can adversely affect a woman's physica l and 
emotiona l well-being and relationship with her 

partner. 

1 West SL et al., 2008. Prevalence of Low Sexual Desire and Hypoactive Sexual Desire Disorder in a Nationally Representative Sample of US Women. Arch Intern 
Med, 168(13):1441-1449. 

2 FDA Patient-Focused Drug Development Public Meeting and Scientific Workshop on Female Sexual Dysfunction held on October 26 and 27, 2014, 

respectively. https://www.federalregister.gov/documents/2014/09/26/2014-22983/patient-focused-drug-development-public-meeting-and-scientific

workshop-on-female-sexual-dysfunction 
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Current 

• Addyi (fl ibanserin) is the only FDA-approved medication for HSDD and is indicated 
for premenopausal women with the acqu ired and genera lized form . It is taken daily 
at bedtime. 

• Compared to placebo: 

- The median improvement in satisfying sexua l events (SSEs) was 0.5 to 1.0 
event per month from a mean baseline of 2-3 events per month 

- The mean improvement in sexual desire was 0.3 to 0.4 from a mean baseline 
of 1.8-1.9, assessed with the Female Sexual Function Index-desire domain 
(FSFl-D), on a scale of 1.2 to 6.0. 

- The mean improvement in d ist ress w as 0.3 to 0.4 from a mean baseline of 3.2

3.4, assessed wit h Question 13 of t he Female Sexual Distress Sca le-Revised 
(FSDS-R), wh ich rated bother on a scale of 0 to 4. 

• Addyi is not widely used. The key risks associated with Addyi are hypotension, 
syncope, and central nervous system (CNS) depression, w hich are exacerbated 
w hen Addyi is taken concomitant ly with alcohol, moderate to strong CYP3A4 
inhibit ors, and in the presence of hepatic impairment. Addyi's current labeling has 
a Boxed Warning and contraindication for use wit h alcohol, moderate or strong 
CYP3A4 inhibitors, and hepatic impairment due to severe hypotension and 
syncope. Because of t he risks of hypotension and syncope associated with the 
alcohol interact ion, Addyi is only available th rough a risk evaluation and 

management strategy (REMS) program; certification of prescribers and pharmacists 
is required to ensure and document that patients receive counseling regarding 
these risks. 

Addyi is the only approved drug for HSDD. New 
t reatment options would be useful. 

Treatment 
ODtions 
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Benefit 

• In two, 6-month, randomized trials in 1247 premenopausal women with 
generalized, acqu ired HSDD, bremelanotide (BMT) 1.75 mg injected 
subcutaneously, as needed, improved sexual desire and associated distress 
compared to placebo. Women used, on average, two to three injections per month. 

• Sexual desire was measured using the FSFl-D. Distress was measured by Question 
13 of the Female Sexual Distress Scale-Desire/ Arousal/Orgasm (FSDS-DAO) 
instrument, w hich asks about bother or distress on a scale of 0 to 4. 

•The median improvement in FSFl-D was 0.6 for BMT compared to 0 for placebo. 
The median improvement in distress was 1 for BMT compared to 0 for placebo. 

•For patients who completed the trials, a higher percentage of BMT-treated patients 
had at least a 1.2-point improvement from baseline in the FSFl-D score compared 

to placebo, and a higher percentage of BMT-treated patients had at least a 1-point 
improvement from baseline in the FSDS-DAO Q13 score compared to placebo. 

•These thresholds (1.2-point increase in the FSFl-D score and 1-point decrease in the 
FSDS-DAO Q13 score) are meaningful change scores and were derived from 
patients who identified as having experienced a meaningful improvement based on 
multiple anchor measures. 

• The recall period for the key instruments was approximately one month, which 
may not have been optimal for assessing improvements around the t ime of the few 
injections per month. This would be expected to bias the trial towards the null 

hypothesis of no difference between treatment groups because patients would 
presumably be factoring in most days w hen they had not received BMT during the 
one-month recall. 

• BMT did not improve the number of SSEs, which was evaluated as a key secondary 
endpoint. We do not requ ire an improvement in SSEs for drugs intended to treat 
HSDD, only that these drugs improve low desire and associated distress, which are 
the hallmark symptoms of HSDD. SSEs are not part of the d iagnostic criteria for 
HSDD. 

•The efficacy of BMT has not been established in postmenopausa l women. 

In premenopausal women with generalized, 
acquired HSDD, BMT 1.75 mg injected 
subcutaneously, as needed, leads to modest 
improvements in low sexual desire and associated 
distress - the hallmark symptoms of HSDD. 
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Risk and Risk 

•The primary safety database includes 1057 subjects who received BMT in phase 3 
trials. 

• Most subjects used BMT infrequently; on average, subjects used BMT two to three 
t imes per month and few used BMT more than seven t imes per month (1.6% or 
9/ 620 in the placebo-controlled phase 3 trials and 1.3% or 9/ 678 in their 
uncontrolled extensions). However, 3.9% of subjects in the phase 3 trials took at 
least two BMT doses less than 12 hours apart even though they were instructed to 
inject no more than one dose in a 24-hour period. 

(continued below) 

• The overall safety profile of BMT is acceptable 
for an as-needed drug. 

• The duration of the treatment effect after an 
injection has not been adequately 
characterized. 

• We do not recommend more than 8 doses per 
month. There is very limited safety information 
with more than 8 doses per month . Daily dosing 
for 16 days considerably increased the risk of 
focal hyperpigmentation . More frequent dosing 
will a lso increase the length of t ime per month 
when blood pressure is increased . 

• We do not recommend injecting consecutive 
doses more frequent ly than every 24 hours. In 
the phase 3 trials, most subjects injected at 
least 24 hours apart. There is a risk of addit ive 
blood pressure effects with stacked doses. 

Management 
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Risk and Risk 
Mananment 

• Compared to placebo, BMT transiently increased mean systolic and diastolic blood 
pressure by 3 mm Hg, and transiently decreased heart rate by 2 bpm. These 
changes returned to baseline prior t o the next scheduled BMT dose w ithout a 
cumulative effect, w hich supports the proposed dosing interval of at least 24 hours 
between injections. 

• The phase 3 trials excluded women wit h uncontrolled hypertension or known 
card iovascular disease and had limited information on women with well-cont rolled 

hypertension. 

• The safet y of BMT has not been established in postmenopausal w omen. This 
popu lat ion had greater variability in BMT exposure and has a higher background 
rate of cardiovascular d isease than premenopausal women. 

• BMT caused focal hyperpigmentation in about 1% of subjects in the phase 3 trials. 
When BMT was administered daily for 8 consecutive days, the incidence of foca l 
hyperpigmentation was 38%. There does not appear to be an increased risk in 
developing nevi that are atypica l or undergo malignant t ransformation, although 
t he duration and extent of exposure in t he phase 3 t rials limits definit ive 
conclusions. These foca l pigmentary changes occurred in cosmetically important 
areas such as the face, gingiva, and breasts and occurred more frequently in 
women wit h darker skin. Resolut ion of pigmentary changes did not occur in all 
women during t he period of follow-up. 

• These t ransient blood pressure increases wit h 
up to 8 doses per month are not expected to 
appreciably increase t he risk of cardiovascular 
disease in the indicated population, w hich is 
genera lly at low cardiovascular risk. This risk can 
be adequately mitigated with labeling including: 

- A contraindicat ion in pat ients wit h 
uncontrolled hypertension or known 
card iovascular disease. 

- A warning regarding transient increases in 
blood pressure and transient decrease in 
heart rate in Section 5. 

• A Limitation of Use for postmenopausa l 
women, who generally have a higher 
background risk of cardiovascular disease and in 

w hom efficacy has not been established. 

• The risk of focal hyperpigmentation is described 
in t he Warn ings and Precautions section. 

Prescribers are alerted to instruct pat ients to 
seek care if pigmented areas develop or have 
changes that are of concern. 

(continued) 

(continued below) 
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Vyleesi/bremelanotide 

Dimension Evidence and Uncertainties Conclusions and Reasons 

Risk and Risk 

• Use of BMT in premenopausal women to improve sexual desire increases 
the risk of BMT exposure during pregnancy and lactation. Avai lable 

nonclinical data show fetal harm, and a no observed effect level could not 
be established. Human pregnancy data in the clinical program were too 
limited. There is also no information on whether BMT is secreted in breast 

milk. 

• Nausea was the most common adverse reaction during the placebo-
controlled trials and their uncontrolled extensions. Up to 40% of BMT-
treated subjects experienced nausea, compared to 1% of placebo-treated 

subjects. About 8% of patients discontinued BMT due to nausea and 13% of 
patients required anti-emetics to manage their symptoms. 

•Other common adverse reactions (~5%) included flushing, inj ection-site 
reactions, headache, and vomiting. Less common adverse reactions (2% to 
<5%) included cough, fatigue, hot flushes, paresthesias, dizziness and nasal 

congestion. Elevated creatinine phosphokinase levels occurred in 1.3% of 
patients exposed to BMT compared to 0% with PBO. 

•One case of hepatic injury with serum transaminases elevated above 40X 
upper limit of normal (ULN) and total bilirubin 7X ULN was reported in 52
year-old subject 10 days after her last BMT injection (1 year after start of 
study drug and 20th tota l dose). Extensive work up did not identify the 

etiology. This was cl assified as a possible but not probable case of drug-
induced liver injury (DILi) . There was no other signal for DILi in the 
database, such as outliers of serum transaminase elevations. 

• Labeling recommends effective 
contraception when using BMT and to 
promptly discontinue BMT if pregnancy is 
suspected. Because inadvertent pregnancy 
is expected given the indication and 
population, we are requiring the Applicant 

to conduct two pregnancy-related 
postmarketing studies - a pregnancy 
registry and a retrospective cohort study to 

eva luate the effect of BMT on pregnancy 
outcomes. We are also requiring a lactation 

study to assess the effect of BMT on 
breastfed neonates. 

• Nausea is described in the Warnings and 
Precautions section. Providers are alerted 

that anti-emetics may be necessary. Other 
common adverse reactions are labeled in 
Section 6. 

• The single case of acute hepatitis is 
described in Section 6 Adverse Reactions. 
We wi ll monitor for postmarketing cases of 

liver injury associated with BMT use. 

• No additional risk management 
interventions beyond labeling and routine 

pharmacovigilance are required . 

Mananment 
(continued! 
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1.3. Patient Experience Data 

Patient Experience Data Relevant to this Aoolication (check all that aoolv) 

x The patient experience data that was Section where discussed, if applicable 
submitted as part of the application, include: 

x I Clinical outcome assessment (COA) 

i data, such as 


~ 
~ I x I Patient reported outcome (PRO) Section 8.1.1 Study Endpoints 
I lo I Observer reported outcome 
! i l (ObsRO) 

I l o I Clinician reported outcome 
i I 

i I (ClinRO) 
! l o I Performance outcome (PerfO) i 

Qualitative studies (e.g., individual 

patient/caregiver interviews, focus group 

interviews, expert interviews, Delphi 

Panel, etc.) 


0 

Patient-focused drug development orx Section 8.1.1 Study Endpoints 
other stakeholder meeting summary 
reports 

o !Observational survey studies designed to 

! capture patient experience data 


o I Natural history studies 

Patient preference studies (e.g., 

submitted studies or scientific 

publications) 


0 

0 Other: (Please specify) 

Patient experience data that was not submitted in the application but was considered in this 
review.3 

x 

3 FDA Patient-Focused Drug Development Public Meeting and Scientific Workshop on Female Sexual Dysfu nction 
held on October 26 a nd 27, 2014, respectively. https:f/www.federalregister.gov/docume nts/ 2014/ 09/ 26/ 2014
22983/pat ie nt-focused-drug-deve lopment-public-meeting-and-scientific-workshop-on-female-sexual-dysfunct ion 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

2 Therapeutic Context 

2.1. Analysis of Condition 

/Ŷ ƚŚĞ ĨŽƵƌƚŚ ĞĚŝƚŝŽŶ ;ƚĞǆƚ ƌĞǀŝƐŝŽŶͿ ŽĨ ƚŚĞ �ŝĂŐŶŽƐƚŝĐ ĂŶĚ ^ƚĂƚŝƐƚŝĐĂů DĂŶƵĂů ŽĨ DĞŶƚĂů �ŝƐŽƌĚĞƌƐ 
;�^DͿ ƉƵďůŝƐŚĞĚ ďǇ ƚŚĞ �ŵĞƌŝĐĂŶ WƐǇĐŚŝĂƚƌŝĐ �ƐƐŽĐŝĂƚŝŽŶ͕ ,^�� ŝƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ĂƐ Ă ĚĞĨŝĐŝĞŶĐǇ 
Žƌ ĂďƐĞŶĐĞ ŽĨ ƐĞǆƵĂů ĨĂŶƚĂƐŝĞƐ ĂŶĚ ĚĞƐŝƌĞ ĨŽƌ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ ƚŚĂƚ ĐĂƵƐĞƐ ŵĂƌŬĞĚ ĚŝƐƚƌĞƐƐ Žƌ 
ŝŶƚĞƌƉĞƌƐŽŶĂů ĚŝĨĨŝĐƵůƚǇ͘ϰ �ĚĚŝƚŝŽŶĂůůǇ͕ ,^�� ĐĂŶŶŽƚ ďĞ ďĞƚƚĞƌ ĂĐĐŽƵŶƚĞĚ ĨŽƌ ďǇ Ă ŐĞŶĞƌĂů 
ŵĞĚŝĐĂů͕ ŽƚŚĞƌ ƉƐǇĐŚŝĂƚƌŝĐ͕ Žƌ Ă ƐƵďƐƚĂŶĐĞ Žƌ ĚƌƵŐͲƌĞůĂƚĞĚ ĐŽŶĚŝƚŝŽŶ͘ ,^�� ŝƐ ĨƵƌƚŚĞƌ ĐůĂƐƐŝĨŝĞĚ 
ĂƐ ĞŝƚŚĞƌ ĂĐƋƵŝƌĞĚ ;ƐǇŵƉƚŽŵƐ ďĞŐŝŶŶŝŶŐ ĂĨƚĞƌ Ă ƉĞƌŝŽĚ ŽĨ ƌĞůĂƚŝǀĞůǇ ŶŽƌŵĂů ƐĞǆƵĂů ĨƵŶĐƚŝŽŶͿ Žƌ 
ůŝĨĞůŽŶŐ ;ƉƌĞƐĞŶƚ ƐŝŶĐĞ ƚŚĞ ŝŶĚŝǀŝĚƵĂů ďĞĐĂŵĞ ƐĞǆƵĂůůǇ ĂĐƚŝǀĞͿ͘ ,^�� ĐĂŶ ĂůƐŽ ďĞ ĞŝƚŚĞƌ 
ŐĞŶĞƌĂůŝǌĞĚ ;ŶŽƚ ůŝŵŝƚĞĚ ƚŽ ĐĞƌƚĂŝŶ ƚǇƉĞƐ ŽĨ ƐƚŝŵƵůĂƚŝŽŶ͕ ƐŝƚƵĂƚŝŽŶƐ͕ Žƌ ƉĂƌƚŶĞƌƐͿ Žƌ ƐŝƚƵĂƚŝŽŶĂů 
;ŽŶůǇ ŽĐĐƵƌƐ ǁŝƚŚ ĐĞƌƚĂŝŶ ƚǇƉĞƐ ŽĨ ƐƚŝŵƵůĂƚŝŽŶ͕ ƐŝƚƵĂƚŝŽŶƐ͕ Žƌ ƉĂƌƚŶĞƌƐͿ͘ /Ŷ �^DͲϱ͕ ŚŽǁĞǀĞƌ͕
,^�� ŝƐ ŶŽ ůŽŶŐĞƌ ůŝƐƚĞĚ ĂƐ Ă ƐŝŶŐůĞ ĚŝĂŐŶŽƐƚŝĐ ĞŶƚŝƚǇ ďĞĐĂƵƐĞ ,^�� ǁĂƐ ĐŽŵďŝŶĞĚ ǁŝƚŚ ĨĞŵĂůĞ 
ƐĞǆƵĂů ĂƌŽƵƐĂů ĚŝƐŽƌĚĞƌ ;&^��Ϳ ŝŶƚŽ Ă ŶĞǁ ĐŽŶĚŝƚŝŽŶͶĨĞŵĂůĞ ƐĞǆƵĂů ŝŶƚĞƌĞƐƚͬĂƌŽƵƐĂů ĚŝƐŽƌĚĞƌ͘ϱ 
&Žƌ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ŝƐ ƐĞĞŬŝŶŐ ĂŶ ŝŶĚŝĐĂƚŝŽŶ ŽĨ ĂĐƋƵŝƌĞĚ͕ ŐĞŶĞƌĂůŝǌĞĚ ,^�� ŝŶ 
ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ 

^ƵƌǀĞǇ ĚĂƚĂ ƐƵŐŐĞƐƚ ƚŚĂƚ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϴй ŽĨ h͘^͘ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ŵĂǇ ŚĂǀĞ ,^��͘ 
,^�� ĐĂŶ ĐĂƵƐĞ ĞŵŽƚŝŽŶĂů ĂŶĚ ƉƐǇĐŚŽůŽŐŝĐĂů ĚŝƐƚƌĞƐƐ ĂŶĚ ƐŝŐŶŝĨŝĐĂŶƚůǇ ŝŵƉĂĐƚ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ 
ǁŝƚŚ ƚŚĞ ƉĂƌƚŶĞƌ͘ dŚĞƌĞ ŝƐ ĂŶ ŽŶŐŽŝŶŐ ĚĞďĂƚĞ ŝŶ ƚŚĞ ƐĐŝĞŶƚŝĨŝĐ ĐŽŵŵƵŶŝƚǇ ǁŚĞƚŚĞƌ ƐĞǆƵĂů ĚĞƐŝƌĞ 
ŝƐ Ă ĐŽŶƐƚĂŶƚ ƉŚĞŶŽŵĞŶŽŶ Žƌ ŝĨ ŝƚ ĞďďƐ ĂŶĚ ĨůŽǁƐ ĨƌŽŵ ĚĂǇ ƚŽ ĚĂǇ͖ ŚŽǁĞǀĞƌ͕ ƚŚĞ ŐĞŶĞƌĂů 
ĐŽŶĚŝƚŝŽŶ ŽĨ ůŽǁ Žƌ ĂďƐĞŶƚ ƐĞǆƵĂů ĚĞƐŝƌĞ ŝƐ ĐŽŶƐŝĚĞƌĞĚ ĐŚƌŽŶŝĐ ŝŶ ƚŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƉĂƚŝĞŶƚƐ͘ dŚĞ 
ĞƚŝŽůŽŐǇ ŽĨ ĂĐƋƵŝƌĞĚ ,^�� ŝƐ ƵŶŬŶŽǁŶ͘ 

2.2. Analysis of Current Treatment Options 

�ĚĚǇŝΠ ;ĨůŝďĂŶƐĞƌŝŶ ϭϬϬͲŵŐ ŽƌĂů ƚĂďůĞƚƐͿ͕ ĂǀĂŝůĂďůĞ ƐŝŶĐĞ ϮϬϭϱ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ŝŶ 
ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͕ ŝƐ ƚŚĞ ŽŶůǇ ŵĞĚŝĐĂů ƚƌĞĂƚŵĞŶƚ ĂƉƉƌŽǀĞĚ ďǇ ƚŚĞ &�� ĨŽƌ ,^�� ŝŶ ƚŚĞ 
h͘^͘ �ĚĚǇŝΠ ǁĂƐ ƐŚŽǁŶ ƚŽ ŝŶĐƌĞĂƐĞ ƐĂƚŝƐĨĂĐƚŽƌǇ ƐĞǆƵĂů ĞǀĞŶƚƐ ;^^�ƐͿ ;ŵĞĚŝĂŶ ƚƌĞĂƚŵĞŶƚ 
ĚŝĨĨĞƌĞŶĐĞ ĨƌŽŵ ƉůĂĐĞďŽ ;W�KͿ ŽĨ Ϭ͘ϱ ƚŽ ϭ͘Ϭ ĞǀĞŶƚ ƉĞƌ ŵŽŶƚŚͿ ĂŶĚ ƚŽ ŝŶĐƌĞĂƐĞ ƚŚĞ &ĞŵĂůĞ ^ĞǆƵĂů 
&ƵŶĐƚŝŽŶ /ŶĚĞǆͲ�ĞƐŝƌĞ �ŽŵĂŝŶ ;&^&/Ͳ�Ϳ ƐĐŽƌĞ ;ŵĞĂŶ ƚƌĞĂƚŵĞŶƚ ĚŝĨĨĞƌĞŶĐĞ ĨƌŽŵ W�K ŽĨ Ϭ͘ϯͲϬ͘ϰ
ŽŶ Ă ƐĐĂůĞ ƌĂŶŐŝŶŐ ĨƌŽŵ ϭ͘Ϯ ƚŽ ϲ͘ϬͿ͘ 

ϰ �ŝĂŐŶŽƐƚŝĐ ĂŶĚ ^ƚĂƚŝƐƚŝĐĂů DĂŶƵĂů ŽĨ DĞŶƚĂů �ŝƐŽƌĚĞƌ ;�^DͿ͕ tĂƐŚŝŶŐƚŽŶ͕ ��͗ �ŵĞƌŝĐĂŶ WƐǇĐŚŝĂƚƌŝĐ �ƐƐŽĐŝĂƚŝŽŶ͗ 
�^DͲ///ͲZ͕ ƉƵďůŝƐŚĞĚ ŝŶ ϭϵϴϳ͖ �^DͲ/s͕ ƉƵďůŝƐŚĞĚ ŝŶ ϭϵϵϰ͖ �^DͲ/s͕ WƌŝŵĂƌǇ �ĂƌĞ sĞƌƐŝŽŶ͕ ƉƵďůŝƐŚĞĚ ŝŶ ϭϵϵϱ͖ �^DͲ
/sͲdZ ;ƚĞǆƚ ƌĞǀŝƐŝŽŶͿ͕ ƉƵďůŝƐŚĞĚ ŝŶ ϮϬϬϬ͘ 
ϱ �^DͲϱ͕ ƉƵďůŝƐŚĞĚ ŝŶ ϮϬϭϯ͘ 

Ϯϳ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ĚĚǇŝΠ ŝƐ ƚĂŬĞŶ ĚĂŝůǇ Ăƚ ďĞĚƚŝŵĞ ďĞĐĂƵƐĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĚƵƌŝŶŐ ǁĂŬŝŶŐ ŚŽƵƌƐ ŝŶĐƌĞĂƐĞƐ ƚŚĞ ƌŝƐŬƐ 
ŽĨ ŚǇƉŽƚĞŶƐŝŽŶ͕ ƐǇŶĐŽƉĞ͕ ĂĐĐŝĚĞŶƚĂů ŝŶũƵƌǇ͕ ĂŶĚ ĐĞŶƚƌĂů ŶĞƌǀŽƵƐ ƐǇƐƚĞŵ ĚĞƉƌĞƐƐŝŽŶ͘ �ĞĐĂƵƐĞ ŽĨ 
ƚŚĞƐĞ ƌŝƐŬƐ͕ ƚŚĞ ƵƐĞ ŽĨ �ĚĚǇŝΠ ďĞǇŽŶĚ ϴ ǁĞĞŬƐ ŝƐ ŶŽƚ ƌĞĐŽŵŵĞŶĚĞĚ ŝĨ ƐǇŵƉƚŽŵĂƚŝĐ 
ŝŵƉƌŽǀĞŵĞŶƚ ŝƐ ŶŽƚ ƐĞĞŶ͘ �ĚĚŝƚŝŽŶĂůůǇ͕ ƚŚĞƐĞ ƌŝƐŬƐ ĂƌĞ ĞǆĂĐĞƌďĂƚĞĚ ǁŚĞŶ ĂůĐŽŚŽů ŝƐ ƚĂŬĞŶ Ăƚ ƚŚĞ 
ƐĂŵĞ ƚŝŵĞ ĂƐ �ĚĚǇŝΠ͖ ƚŚĞƌĞĨŽƌĞ͕ ĂůĐŽŚŽů ƵƐĞ ŝƐ ĐŽŶƚƌĂŝŶĚŝĐĂƚĞĚ ŝŶ ƉĂƚŝĞŶƚƐ ƚĂŬŝŶŐ �ĚĚǇŝΠ͘ dŽ 
ŵŝƚŝŐĂƚĞ ƚŚĞƐĞ ƌŝƐŬƐ͕ Ă �ŽǆĞĚ tĂƌŶŝŶŐ ǁĂƐ ŝŶĐůƵĚĞĚ ŝŶ �ĚĚǇŝΠ͛Ɛ ůĂďĞůŝŶŐ ĂŶĚ Ă Z�D^ ƉƌŽŐƌĂŵ 
ǁŝƚŚ �ůĞŵĞŶƚƐ ƚŽ �ƐƐƵƌĞ ^ĂĨĞ hƐĞ ;�d�^hͿ ǁĂƐ ŝŵƉůĞŵĞŶƚĞĚ͕ ƌĞƋƵŝƌŝŶŐ ƉƌĞƐĐƌŝďĞƌƐ ĂŶĚ 
ƉŚĂƌŵĂĐŝƐƚƐ ƚŽ ĐŽƵŶƐĞů ƉĂƚŝĞŶƚƐ ŽŶ �ĚĚǇŝΠ͛Ɛ ŝŶƚĞƌĂĐƚŝŽŶ ǁŝƚŚ ĂůĐŽŚŽů͘ dŚĞ ƵƐĞ ŽĨ �ĚĚǇŝΠ ŚĂƐ 
ďĞĞŶ ůŝŵŝƚĞĚ ƚŽ ĚĂƚĞ͘ 

dĞƐƚŽƐƚĞƌŽŶĞ ŚĂƐ ďĞĞŶ ƵƐĞĚ ŽĨĨͲůĂďĞů ŝŶ ǁŽŵĞŶ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ƐĞǆƵĂů ĚŝƐŽƌĚĞƌƐ͕ ŝŶĐůƵĚŝŶŐ 
,^��͘ϲ ,ŽǁĞǀĞƌ͕ ƌĞƐƉŽŶƐĞ ƚŽ ƚŚĞƌĂƉǇ ŵĂǇ ďĞ ĚŝĨĨŝĐƵůƚ ƚŽ ĂƐƐĞƐƐ͕ ĂƐ ƚĞƐƚŽƐƚĞƌŽŶĞ ůĞǀĞůƐ ĂƌĞ ŶŽƚ 
ĐŽƌƌĞůĂƚŝǀĞ ǁŝƚŚ ,^�� ƐǇŵƉƚŽŵƐ͘ DŽƌĞŽǀĞƌ͕ ĐŚƌŽŶŝĐ ƚĞƐƚŽƐƚĞƌŽŶĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŵĂǇ ŚĂǀĞ 
ĂĚǀĞƌƐĞ ĞĨĨĞĐƚƐ ŽŶ ůŝƉŝĚ ƉƌŽĨŝůĞ͕ ŚĂŝƌ ŐƌŽǁƚŚ ĂŶĚ ƐŬŝŶ ĐŽŶĚŝƚŝŽŶƐ ƐƵĐŚ ĂƐ ĂĐŶĞ͘ ^ĂĨĞƚǇ ĚĂƚĂ ŽŶ 
ůŽŶŐͲƚĞƌŵ ƚĞƐƚŽƐƚĞƌŽŶĞ ƵƐĞ ŝŶ ǁŽŵĞŶ ǁŝƚŚ ƚŚŝƐ ĐŽŶĚŝƚŝŽŶ ĂƌĞ ůĂĐŬŝŶŐ͘ EŽƚĂďůǇ͕ Ă ƚĞƐƚŽƐƚĞƌŽŶĞ 
ƉĂƚĐŚ ǁĂƐ ĂǀĂŝůĂďůĞ ďƌŝĞĨůǇ ŝŶ �ƵƌŽƉĞ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ďƵƚ ǁĂƐ ŶŽƚ ĂƉƉƌŽǀĞĚ ŝŶ ƚŚĞ hŶŝƚĞĚ 
^ƚĂƚĞƐ͘ϳ 

EŽŶƉŚĂƌŵĂĐŽůŽŐŝĐĂů ŝŶƚĞƌǀĞŶƚŝŽŶƐͶƐƵĐŚ ĂƐ ĐŽŐŶŝƚŝǀĞ ďĞŚĂǀŝŽƌ ƚŚĞƌĂƉǇ͕ ƐĞǆ ƚŚĞƌĂƉǇ͕ Žƌ 
ĐŽƵƉůĞƐ͛ ƚŚĞƌĂƉǇͶŚĂǀĞ ďĞĞŶ ƌĞƉŽƌƚĞĚ ƚŽ ĚĞĐƌĞĂƐĞ ƐǇŵƉƚŽŵ ƐĞǀĞƌŝƚǇ ŝŶ ǁŽŵĞŶ ǁŝƚŚ ,^��͖ϴ 
ŚŽǁĞǀĞƌ͕ ĞǀŝĚĞŶĐĞ ĨƌŽŵ ĂĚĞƋƵĂƚĞ ĂŶĚ ǁĞůůͲĐŽŶƚƌŽůůĞĚ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ĚĞŵŽŶƐƚƌĂƚŝŶŐ 
ĞĨĨĞĐƚŝǀĞŶĞƐƐ ŽĨ ƚŚĞƐĞ ƚǇƉĞƐ ŽĨ ƉƐǇĐŚŽůŽŐŝĐĂů ƚŚĞƌĂƉŝĞƐ ŝƐ ŶĞĞĚĞĚ͘ 

ϲ tŝĞƌŵĂŶ D� Ğƚ Ăů͕͘ ϮϬϭϰ͘ �ŶĚƌŽŐĞŶ ƚŚĞƌĂƉǇ ŝŶ ǁŽŵĞŶ͗ Ă ƌĞĂƉƉƌĂŝƐĂů͗ �Ŷ �ŶĚŽĐƌŝŶĞ ^ŽĐŝĞƚǇ �ůŝŶŝĐĂů WƌĂĐƚŝĐĞ 
'ƵŝĚĞůŝŶĞ͘ : �ůŝŶ �ŶĚŽĐƌŝŶŽů DĞƚĂď͕ ϵϵ;ϭϬͿ͗ϯϰϴϵͲϱϭϬ͘ 
ϳ /Ŷ ϮϬϬϲ͕ /ŶƚƌŝŶƐĂ dd^ ;ƚĞƐƚŽƐƚĞƌŽŶĞ ƚƌĂŶƐĚĞƌŵĂů ƐǇƐƚĞŵͿ ǁĂƐ ĂƉƉƌŽǀĞĚ ŝŶ �ƵƌŽƉĞ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ŝŶ
ƐƵƌŐŝĐĂůůǇ ŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŚŽ ĂƌĞ ŽŶ ĐŽŶĐŽŵŝƚĂŶƚ ĞƐƚƌŽŐĞŶ ƚŚĞƌĂƉǇ͘ /Ŷ ϮϬϭϮ͕ ƚŚĞ ŵĂƌŬĞƚŝŶŐ ĂƵƚŚŽƌŝǌĂƚŝŽŶ
ŚŽůĚĞƌ͕ tĂƌŶĞƌ �ŚŝůĐŽƚƚ͕ ǀŽůƵŶƚĂƌŝůǇ ǁŝƚŚĚƌĞǁ ƚŚĞ ŵĂƌŬĞƚŝŶŐ ĂƵƚŚŽƌŝǌĂƚŝŽŶ ĨŽƌ ͞ĐŽŵŵĞƌĐŝĂů ƌĞĂƐŽŶƐ͘͟ 
ϴ &ƌƺŚĂƵĨ ^ Ğƚ Ăů͕͘ ϮϬϭϯ͘ �ĨĨŝĐĂĐǇ ŽĨ WƐǇĐŚŽůŽŐŝĐĂů /ŶƚĞƌǀĞŶƚŝŽŶƐ ĨŽƌ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͗ � ^ǇƐƚĞŵĂƚŝĐ ZĞǀŝĞǁ ĂŶĚ 
DĞƚĂͲ�ŶĂůǇƐŝƐ͘ �ƌĐŚ ^Ğǆ �ĞŚĂǀ͕ ϰϮ;ϲͿ͗ϵϭϱͲϯϯ͘ 

Ϯϴ
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Vyleesi/bremelanotide

Addyi® is taken daily at bedtime because administration during waking hours increases the risks

of hypotension, syncope, accidental injury, and central nervous system depression. Because of

these risks, the use of Addyi® beyond 8 weeks is not recommended if symptomatic

improvement is not seen. Additionally, these risks are exacerbated when alcohol is taken at the

same time as Addyi®; therefore, alcohol use is contraindicated in patients taking Addyi®. To

mitigate these risks, a Boxed Warning was included in Addyi®’s labeling and a REMS program

with Elements to Assure Safe Use (ETASU) was implemented, requiring prescribers and

pharmacists to counsel patients on Addyi®’s interaction with alcohol. The use of Addyi® has

been limited to date.

Testosterone has been used off-label in women for the treatment of sexual disorders, including

HSDD.6 However, response to therapy may be difficult to assess, as testosterone levels are not

correlative with HSDD symptoms. Moreover, chronic testosterone administration may have

adverse effects on lipid profile, hair growth and skin conditions such as acne. Safety data on

long-term testosterone use in women with this condition are lacking. Notably, a testosterone

patch was available briefly in Europe for treatment of HSDD but was not approved in the United
States.7

Nonpharmacological interventions—such as cognitive behavior therapy, sex therapy, or

couples’ therapy—have been reported to decrease symptom severity in women with HSDD;8

however, evidence from adequate and well-controlled clinical trials demonstrating

effectiveness of these types of psychological therapies is needed.

5 Wierman ME et al., 2014. Androgen therapy in women: a reappraisal: An Endocrine Society Clinical Practice

Guideline.J Clin Endocrinol Metab, 99(10):3489-510.

7 In 2006, Intrinsa TTS (testosterone transdermal system) was approved in Europe for the treatment of HSDD in

surgically menopausal women who are on concomitant estrogen therapy. In 2012, the marketing authorization

holder, Warner Chilcott, voluntarily withdrew the marketing authorization for ”commercial reasons.”

8 Friihauf S et al., 2013. Efficacy of Psychological Interventions for Sexual Dysfunction: A Systematic Review and

Meta-Analysis. Arch Sex Behav, 42(6):915-33.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

3 Regulatory Background 

3.1. U.S. Regulatory Actions and Marketing History 

ŝŶǀĞƐƚŝŐĂƚŝŽŶĂů ŶĞǁ ĚƌƵŐƐ ;/E�ƐͿ ŚĂǀĞ ŶŽǁ ďĞĞŶ ǁŝƚŚĚƌĂǁŶ͘ 

(b) (4)

(b) (4)

dŚĞ �ƉƉůŝĐĂŶƚ ŝŶŝƚŝĂůůǇ ĚĞǀĞůŽƉĞĚ �Dd ĨŽƌ ŝŶƚƌĂŶĂƐĂů ;/EͿ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĨŽƌ ŵĂůĞ ĞƌĞĐƚŝůĞ
ĚǇƐĨƵŶĐƚŝŽŶ ;��Ϳ ;ƵŶĚĞƌ /E� ϲϭϳϬϲͿ

3.2. Summary of Presubmission/Submission Regulatory Activity 

dŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĨŽƌ ƚŚĞ ,^�� ŝŶĚŝĐĂƚŝŽŶ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ƵŶĚĞƌ /E� ϲϰϭϭϵ͕ ŝŶŝƚŝĂůůǇ
ƐƵďŵŝƚƚĞĚ ďǇ WĂůĂƚŝŶ dĞĐŚŶŽůŽŐŝĞƐ͕ /ŶĐ͘ dŚĞ ĐƵƌƌĞŶƚ �ƉƉůŝĐĂŶƚ ;�D�' WŚĂƌŵĂĐĞƵƚŝĐĂůƐ͕ /ŶĐ͘Ϳ
ĂĐƋƵŝƌĞĚ ƚŚĞ ƌŝŐŚƚƐ ƚŽ ƚŚĞ ŶĞǁ ĚƌƵŐ ĂƉƉůŝĐĂƚŝŽŶ ;E��Ϳ ŽŶ ϮϬEŽǀϮϬϭϳ͘ DĂũŽƌ ŵŝůĞƐƚŽŶĞ 
ƐƵďŵŝƐƐŝŽŶƐ ĂŶĚ ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ ĂƌĞ ůŝƐƚĞĚ ŝŶ dĂďůĞ ϭ ďĞůŽǁ͘ WĞƌƚŝŶĞŶƚ ĂĚǀŝĐĞ ĂŶĚ ĂŐƌĞĞŵĞŶƚƐ 
ĂƌĞ ƐƵŵŵĂƌŝǌĞĚ ƚŚĞƌĞĂĨƚĞƌ͘ 

7DEOH �� 5HJXODWRU\ +LVWRU\� 0DMRU 0LOHVWRQHV DQG &RPPXQLFDWLRQV ,1' ����� 
,1' ����� 'DWH &RPPHQW 

(b) (4)
,QLWLDO ,1' VXEPLVVLRQ �)HE���� 

7\SH & JXLGDQFH PHHWLQJ ��-DQ����
 

7\SH & JXLGDQFH PHHWLQJ ��-DQ����
 

(23� PHHWLQJ �$SU���� 
63$ ��-XQ���� 1RQ�DJUHHPHQW OHWWHU WR 63$ VHQW �$XJ���� 
7\SH $ PHHWLQJ IROORZ�XS WR �1RY���� 
63$ QRQ�DJUHHPHQW OHWWHU 
:52 &2$ HQGSRLQWV �0D\���� 
7\SH & PHHWLQJ &OLQLFDO�&2$ �6HS���� 
LVVXHV 
:52 &OLQLFDO 3KDUPDFRORJ\ �1RY���� 
LVVXHV 
3UH�1'$ PHHWLQJ ��6HS���� 
$EEUHYLDWLRQV� (23� HQG�RI�SKDVH �� 63$ VSHFLDO SURWRFRO DVVHVVPHQW� :52 ZULWWHQ UHVSRQVH RQO\� &2$ FOLQLFDO RXWFRPH 
DVVHVVPHQW� +6'' K\SRDFWLYH VH[XDO GHVLUH GLVRUGHU 

/ŶŝƚŝĂů /E� ^ƵďŵŝƐƐŝŽŶ 
dŚĞ ŝŶŝƚŝĂů /E� ƐƵďŵŝƐƐŝŽŶ ƉƌŽƉŽƐĞĚ Ă ƉŚĂƐĞ ϭ͕ ĚŽƵďůĞͲďůŝŶĚ͕ W�KͲĐŽŶƚƌŽůůĞĚ͕ ĚŽƐĞͲĞƐĐĂůĂƚŝŽŶ
ƐƚƵĚǇ ƚŽ ĞǀĂůƵĂƚĞ ƚŚĞ ƐĂĨĞƚǇ͕ ƚŽůĞƌĂďŝůŝƚǇ͕ ĂŶĚ ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ĞĨĨĞĐƚ ŽĨ ^� �Dd 
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŝŶ ŚĞĂůƚŚǇ ĨĞŵĂůĞ ƐƵďũĞĐƚƐ ;WdͲϭϰϭͲϮϬϬϮͲϭϰ&Ϳ͘ ^ƵďƐĞƋƵĞŶƚůǇ͕ Ă ƉŚĂƐĞ Ϯď ƐƚƵĚǇ 

Ϯϵ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

;WdͲϭϰϭͲϮϬϬϱͲϱϯ&�Ϳ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ƉƌĞͲ ĂŶĚ ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ &^�� ƚŽ ĞǆƉůŽƌĞ 
ƚŚĞ ĞĨĨŝĐĂĐǇ ĂŶĚ ƐĂĨĞƚǇ ŽĨ ϭϬ ŵŐ /E �Dd͘ 

dǇƉĞ � DĞĞƚŝŶŐ ;Ϯϯ:ĂŶϮϬϬϴ͖ ŵŝŶƵƚĞƐ ĚĂƚĞĚ ϮϬ&ĞďϮϬϬϴͿ 
ZĞƐƵůƚƐ ŽĨ ƚŚĞ ƉŚĂƐĞ Ϯď ƐƚƵĚǇ ;WdͲϭϰϭͲϮϬϬϱͲϱϯ&�Ϳ ǁĞƌĞ ĚŝƐĐƵƐƐĞĚ͗ 

x �ůƚŚŽƵŐŚ ŐƌĞĂƚĞƌ ƌĞƐƉŽŶƐĞƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͕ ƚŚŝƐ ŐƌŽƵƉ ĂůƐŽ 
ĞǆƉĞƌŝĞŶĐĞĚ ŵŽƌĞ ĨƌĞƋƵĞŶƚ ĂĚǀĞƌƐĞ ĞǀĞŶƚƐ ;��ƐͿ ŽĨ ŶĂƵƐĞĂͬǀŽŵŝƚŝŶŐ ĂŶĚ ŝŶĐƌĞĂƐĞĚ 
ďůŽŽĚ ƉƌĞƐƐƵƌĞ ;ƐƵƐƚĂŝŶĞĚ ĞůĞǀĂƚŝŽŶƐ ŝŶ ŵĞĂŶ ƐǇƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ;^�WͿ ŽĨ ϵ ƚŽ ϭϬ 
ŵŵ ,Ő ĂŶĚ ŵĞĂŶ ĚŝĂƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ;��WͿ ŽĨ ϱ ŵŵ ,Ő ŽĨ Ăƚ ůĞĂƐƚ ϰ ŚŽƵƌƐ 
ĚƵƌĂƚŝŽŶͿ͘ KǀĞƌĂůů͕ ƚŚĞƌĞ ǁĞƌĞ ŵŽƌĞ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ĨƌŽŵ ƚŚĞ �Dd ŐƌŽƵƉ ƚŚĂŶ W�K 
ŐƌŽƵƉ͕ ĚƌŝǀĞŶ ůĂƌŐĞůǇ ďǇ ��Ɛ ŽĨ ŶĂƵƐĞĂͬǀŽŵŝƚŝŶŐ ĂŶĚ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ŝŶĐƌĞĂƐĞƐ͘ 

x	 dŚĞ �ŝǀŝƐŝŽŶ ŽĨ �ŽŶĞ͕ ZĞƉƌŽĚƵĐƚŝǀĞ͕ ĂŶĚ hƌŽůŽŐŝĐ WƌŽĚƵĐƚƐ ;��ZhWͿ ǀŽŝĐĞĚ ĐŽŶĐĞƌŶƐ 
ƚŚĂƚ ƚŚĞ ϭϬͲŵŐ /E ĚŽƐĞ ŵĂǇ ďĞ ƚŽŽ ŚŝŐŚ͕ ŶŽƚŝŶŐ ƚŚĂƚ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵ ǁŝůů ŶĞĞĚ
ƚŽ ƉƌŽǀŝĚĞ ĞŶŽƵŐŚ ƐĂĨĞƚǇ ĚĂƚĂ ƚŽ ƐƵƉƉŽƌƚ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ͕ ƉĂƌƚŝĐƵůĂƌůǇ ŝŶ 
ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ 

(b) (4)

x	 �ŶǇ ŝŶƐƚƌƵŵĞŶƚƐ ƚŽ ďĞ ƵƐĞĚ ƚŽ ĚĞŵŽŶƐƚƌĂƚĞ ĞĨĨŝĐĂĐǇ ƐŚŽƵůĚ ďĞ ǀĂůŝĚĂƚĞĚ ŝŶ ƚŚĞ ƚĂƌŐĞƚ 
ƉŽƉƵůĂƚŝŽŶ ĂŶĚ ĂŐƌĞĞĚͲƵƉŽŶ ďǇ ��ZhW ƉƌŝŽƌ ƚŽ ƵƐĞ ŝŶ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ sĂůŝĚĂƚŝŽŶ ŽĨ ƚŚĞ 
ŝŶƐƚƌƵŵĞŶƚƐ ŝƐ ŶĞĐĞƐƐĂƌǇ ĨŽƌ ƚŚŽƐĞ ŝŶƐƚƌƵŵĞŶƚƐ ƚŚĂƚ ǁŝůů ďĞ ƵƐĞĚ ĨŽƌ ůĂďĞůŝŶŐ ĐůĂŝŵƐ ĂŶĚ 
ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ ƐƚĂƚŝƐƚŝĐĂů ŚǇƉŽƚŚĞƐŝƐ͘ 

&ŽůůŽǁŝŶŐ ƚŚŝƐ ŵĞĞƚŝŶŐ͕ ƚŚĞ ^� ĨŽƌŵƵůĂƚŝŽŶ ǁĂƐ ĐĂƌƌŝĞĚ ĨŽƌǁĂƌĚ ƚŽ ƌĞĚƵĐĞ ƚŚĞ ǀĂƌŝĂďŝůŝƚǇ ŝŶ 
ƐǇƐƚĞŵŝĐ ĞǆƉŽƐƵƌĞ ĂŶĚ ƉŽƚĞŶƚŝĂůůǇ ĚĞĐƌĞĂƐĞ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ��Ɛ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĂůƐŽ ŽƉƚĞĚ ƚŽ 
ůŝŵŝƚ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵ ƚŽ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ 

dǇƉĞ � DĞĞƚŝŶŐ ;ϮϬ:ĂŶϮϬϭϭ͖ ŵŝŶƵƚĞƐ ĚĂƚĞĚ ϭϴ&ĞďϮϬϭϭͿ 
dŚĞ ĚĞƐŝŐŶ ŽĨ Ă ƉŚĂƐĞ Ϯď͕ ƌĂŶĚŽŵŝǌĞĚ͕ W�KͲĐŽŶƚƌŽůůĞĚ͕ ĚŽƐĞͲĨŝŶĚŝŶŐ ƚƌŝĂů ;WdͲϭϰϭͲϱϰ͕ ŚĞƌĞĂĨƚĞƌ 
ƌĞĨĞƌƌĞĚ ƚŽ ĂƐ ^ƚƵĚǇ ϱϰͿ ƚŽ ĞǀĂůƵĂƚĞ ƚŚĞ ĞĨĨŝĐĂĐǇ ĂŶĚ ƐĂĨĞƚǇ ŽĨ ^� �Dd ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů 
ǁŽŵĞŶ ǁŝƚŚ &^�� ĂŶĚͬŽƌ ,^�� ǁĂƐ ĚŝƐĐƵƐƐĞĚ͘ ��ZhW ƐƚƌĞƐƐĞĚ ŝŶĐůƵĚŝŶŐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ 

ϯϬ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƚŚƌĞƐŚŽůĚ ĂƐ ǁŝƚŚĚƌĂǁĂů ĐƌŝƚĞƌŝĂ ĂŶĚ ƚŚĞ ƵƐĞ ŽĨ ϮϰͲŚŽƵƌ ĂŵďƵůĂƚŽƌǇ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ŵŽŶŝƚŽƌŝŶŐ 
ĨŽůůŽǁŝŶŐ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ ŽĨ ƐƚƵĚǇ ĚƌƵŐ͘ 

x ZĞŐĂƌĚŝŶŐ ƐƚƵĚǇ WdͲϭϰϭͲϱϰ͕ ƉƌŽǀŝĚĞ ĂǀĂŝůĂďůĞ ŝŶĨŽƌŵĂƚŝŽŶ ĂďŽƵƚ ĞǆƉŽƐƵƌĞ Ăƚ ĚŝĨĨĞƌĞŶƚ 

(b) (4)

ƐŝƚĞƐ ;ŝ͘Ğ͕͘ ĂŶƚĞƌŝŽƌ ƚŚŝŐŚ Žƌ ƚŚĞ ĂďĚŽŵĞŶͿ͘ ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ ƚŚĂƚ ƐƵďũĞĐƚƐ ƌĞĐŽƌĚ 
ƚŚĞ ŝŶũĞĐƚŝŽŶ ƐŝƚĞ ůŽĐĂƚŝŽŶ ƵƐĞĚ ƐŽ ƚŚĂƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ĐĂŶ ĚĞƚĞƌŵŝŶĞ ǁŚĞƚŚĞƌ ƚŚĞƌĞ ĂƌĞ 
ĂŶǇ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ĞǆƉŽƐƵƌĞ ďĞƚǁĞĞŶ ƚŚĞ ƐŝƚĞƐ͘ 

x dŚĞ ŽƉƚŝŵĂů ĨƌĞƋƵĞŶĐǇ ǁŝƚŚ ǁŚŝĐŚ ƚŽ ĞǀĂůƵĂƚĞ ƐĞǆƵĂů ĚĞƐŝƌĞ ;ĚĂŝůǇ͕ ǁĞĞŬůǇ͕ ŵŽŶƚŚůǇ͕ Žƌ 

(b) (4)

ŽŶůǇ ǁŝƚŚ ƚƌĞĂƚŵĞŶƚͿ ŚĂƐ ŶŽƚ ďĞĞŶ ĚĞƚĞƌŵŝŶĞĚ͘ 

�ĚǀŝĐĞ >ĞƚƚĞƌ ;ĚĂƚĞĚ ϭϴ:ƵůϮϬϭϭͿ 
x &ŽůůŽǁŝŶŐ Ă ƌĞǀŝĞǁ ŽĨ ƐĂĨĞƚǇ ĚĂƚĂ ĂŶĚ ƐƵƉƉŽƌƚŝŶŐ ƌĂƚŝŽŶĂůĞ͕ ��ZhW ĂŐƌĞĞĚ ǁŝƚŚ ƚŚĞ 
ƌĞǀŝƐĞĚ ĚŽƐĞƐ ƚŽ ďĞ ƵƐĞĚ ŝŶ ^ƚƵĚǇ ϱϰ͗ Ϭ͘ϳϱ ŵŐ͕ ϭ͘Ϯϱ ŵŐ͕ ĂŶĚ ϭ͘ϳϱ ŵŐ �Dd͘ 

x &Žƌ ƚŚĞ ĂŶĂůǇƐŝƐ ŽĨ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ͕ ƉƌŽǀŝĚĞ Ăůů ^^�Ɛ ƚŚĂƚ 
ŽĐĐƵƌ ĚƵƌŝŶŐ Ă ŐŝǀĞŶ ŵŽŶƚŚ ĂƐ ǁĞůů ĂƐ ^^�Ɛ ƚŚĂƚ ǁĞƌĞ ĂƐƐŽĐŝĂƚĞĚ ĚŝƌĞĐƚůǇ ǁŝƚŚ ƚŚĞ ͞ĂƐ 
ŶĞĞĚĞĚ͟ ƵƐĞ ŽĨ ĂĐƚŝǀĞ ĚƌƵŐ Žƌ W�K ƚƌĞĂƚŵĞŶƚ͘ 

x ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐ ƐĂŵƉůŝŶŐ ůŽŶŐĞƌ ƚŚĂŶ ϰ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ ƚŽ 
ĂĚĞƋƵĂƚĞůǇ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐƐ ;W<Ϳ ŽĨ �Dd ĨŽůůŽǁŝŶŐ ^� ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ 

�ŶĚͲŽĨͲWŚĂƐĞ Ϯ DĞĞƚŝŶŐ ;ϵ�ƉƌϮϬϭϯ͖ ŵŝŶƵƚĞƐ ĚĂƚĞĚ ϯϬ�ƉƌϮϬϭϯͿ 
WƌĞůŝŵŝŶĂƌǇ ƌĞƐƵůƚƐ ŽĨ ^ƚƵĚǇ ϱϰ ĂŶĚ ĚĞƐŝŐŶ ŽĨ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ǁĞƌĞ ĚŝƐĐƵƐƐĞĚ͘ 

x dŚĞ �ƉƉůŝĐĂŶƚ ĐůĂƌŝĨŝĞĚ ƚŚĂƚ ŵŽƐƚ ŽĨ ƚŚĞ ƐƵďũĞĐƚƐ ǁŚŽ ƉĂƌƚŝĐŝƉĂƚĞĚ ŝŶ ^ƚƵĚǇ ϱϰ ŚĂĚ Ă 
ƉƌŝŵĂƌǇ ĚŝĂŐŶŽƐŝƐ ŽĨ ,^��͘ 

x dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĐŚŽƐĞŶ ƉĂƚŝĞŶƚͲƌĞƉŽƌƚĞĚ ŽƵƚĐŽŵĞ ;WZKͿ ŝŶƐƚƌƵŵĞŶƚƐ ;&^&/Ͳ� ĂŶĚ ƚŚĞ
&ĞŵĂůĞ ^ĞǆƵĂů �ŝƐƚƌĞƐƐ ^ĐŽƌĞͬ�ĞƐŝƌĞ �ƌŽƵƐĂů KƌŐĂƐŵ Žƌ &^�^Ͳ��KͿ ǁĞƌĞ ŶŽƚ ĐŽŶƐŝĚĞƌĞĚ 
ŽƉƚŝŵĂů ;ƐĞĞ dƌŝĂů �ĞƐŝŐŶ͕ �ŽƉƌŝŵĂƌǇ �ŶĚƉŽŝŶƚƐ ĚŝƐĐƵƐƐŝŽŶ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ dŚĞƌĞ ǁĞƌĞ 
ĂůƐŽ ĐŽŶĐĞƌŶƐ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ĞŶƌŽůůŵĞŶƚ ĐƌŝƚĞƌŝĂ ĨŽƌ &^&/ ĂŶĚ &^�^Ͳ��K ;ƐĞĞ dƌŝĂů �ĞƐŝŐŶ͕
/ŶĐůƵƐŝŽŶ �ƌŝƚĞƌŝĂ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ 

ϯϭ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x WƌŝŵĂƌǇ ĂŶĚ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ ƐĞůĞĐƚŝŽŶ ;ƐĞĞ dƌŝĂů �ĞƐŝŐŶ͕ ^ƚƵĚǇ �ŶĚƉŽŝŶƚƐ ĚŝƐĐƵƐƐŝŽŶ 
ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ 

x �ůŽŽĚ ƉƌĞƐƐƵƌĞ ĂŶĚ ,Z ŵŽŶŝƚŽƌŝŶŐ ;ƐĞĞ �ůŽŽĚ WƌĞƐƐƵƌĞ �ůĞǀĂƚŝŽŶƐ ĚŝƐĐƵƐƐŝŽŶ ŝŶ ^ĞĐƚŝŽŶ 
ϴ͘Ϯ͘ϲͿ͘ 

x dŚĞ ĂǀĞƌĂŐĞ ƚŝŵĞ ;ĨƌŽŵ ĨŝƌƐƚ ƵƐĞ Žƌ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƵƐĞƐͿ ƚŽ ŽŶƐĞƚ ŽĨ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĐůŝŶŝĐĂů 
ďĞŶĞĨŝƚ ƐŚŽƵůĚ ďĞ ĚĞƚĞƌŵŝŶĞĚ͘ 

x �ĚĚƌĞƐƐ ƚŚĞ ƉŽƚĞŶƚŝĂů ĨŽƌ �Dd ƚŽ ĂĨĨĞĐƚ ƚŚĞ ĂĚƌĞŶĂůͲĐŽƌƚŝƐŽů ĂǆŝƐ͘ 
x �ĚĚƌĞƐƐ ƚŚĞ ƉŽƚĞŶƚŝĂů ĨŽƌ �DdͲĂƐƐŽĐŝĂƚĞĚ ƐƵŝĐŝĚĂůŝƚǇ͘ �ŽŶƐŝĚĞƌ ŝŶĐŽƌƉŽƌĂƚŝŶŐ ƚŚĞ 
�ŽůƵŵďŝĂ ^ƵŝĐŝĚĞ ^ĞǀĞƌŝƚǇ ZĂƚŝŶŐ ^ĐĂůĞ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƉƌŽŐƌĂŵ͘ 

WƌŽƚŽĐŽů /ŶƚĞŶĚĞĚ ĨŽƌ dǁŽ /ĚĞŶƚŝĐĂů WŚĂƐĞ dƌŝĂůƐ ;�DdͲϯϬϭ ĂŶĚ �DdͲϯϬϮͿ͘ 
^ƵďŵŝƚƚĞĚ ĨŽƌ ƌĞǀŝĞǁ ƵŶĚĞƌ ƐƉĞĐŝĂů ƉƌŽƚŽĐŽů ĂƐƐĞƐƐŵĞŶƚ ;ƐƵďŵŝƚƚĞĚ ďǇ �ƉƉůŝĐĂŶƚ ϮϬ:ƵŶϮϬϭϯͿ͘ 

��ZhW /ƐƐƵĞĚ Ă ^ƉĞĐŝĂů WƌŽƚŽĐŽů �ƐƐĞƐƐŵĞŶƚ EŽŶͲ�ŐƌĞĞŵĞŶƚ >ĞƚƚĞƌ ;ϱ�ƵŐϮϬϭϯͿ 
x ��ZhW ĐŽŵŵĞŶƚĞĚ ŽŶ ƚŚĞ ĞŶĚƉŽŝŶƚƐ ĂŶĚ WZK ŝŶƐƚƌƵŵĞŶƚƐ ;ƐĞĞ ĚŝƐĐƵƐƐŝŽŶ ŝŶ ^ĞĐƚŝŽŶ 
ϴ͘ϭ͘ϭͿ͘ 

x ��ZhW ƌĞƋƵĞƐƚĞĚ ƚŚĂƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽǀŝĚĞ ĂŶĂůǇƐŝƐ ďĂƐĞĚ ŽŶ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ƐŝƚĞ 
;ĂďĚŽŵĞŶ ǀĞƌƐƵƐ ƚŚŝŐŚͿ ƚŽ ĞǀĂůƵĂƚĞ ǁŚĞƚŚĞƌ ŽŶĞ ƐŝƚĞ ŵĂǇ ďĞ ĚƌŝǀŝŶŐ ƚŚĞ ŽǀĞƌĂůů ĞĨĨŝĐĂĐǇ͘ 

x �ĂƐĞĚ ŽŶ ƚŚĞ W< ƉƌŽĨŝůĞ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂĚǀŝƐĞĚ ƚŽ ƉƌŽƉŽƐĞ Ă ƉĞƌŝŽĚ 
ǁŝƚŚŝŶ ǁŚŝĐŚ ĞĨĨŝĐĂĐǇ ĚƵĞ ƚŽ �Dd ƵƐĞ ĐĂŶ ďĞ ĞƐƚĂďůŝƐŚĞĚ͘ 

x	 ��ZhW ƌĞƋƵĞƐƚĞĚ ƚŚĂƚ ƚŚĞ ƐĂĨĞƚǇ ĚĂƚĂďĂƐĞ ďĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ŐƵŝĚĞůŝŶĞƐ ƉĞƌ ƚŚĞ 
/ŶƚĞƌŶĂƚŝŽŶĂů �ŽŶĨĞƌĞŶĐĞ ŽŶ ,ĂƌŵŽŶŝƐĂƚŝŽŶ ;/�,Ϳ ĨŽƌ ĐŚƌŽŶŝĐĂůůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ ĚƌƵŐƐ͘ϵ 
dŚĞƐĞ ĞǆƉŽƐƵƌĞƐ ŵƵƐƚ ŽĐĐƵƌ Ăƚ ƚŚĞ ĚŽƐĞ Žƌ ĚŽƐĞ ƌĂŶŐĞ ďĞůŝĞǀĞĚ ƚŽ ďĞ ĞĨĨŝĐĂĐŝŽƵƐ͘ 

x	 dŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂƐŬĞĚ ƚŽ ĐůĂƌŝĨǇ͕ ǁŝƚŚ ũƵƐƚŝĨŝĐĂƚŝŽŶ͕ ŚŽǁ ƚŚĞ ďĂƐĞůŝŶĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ 
ƐŚŽƵůĚ ďĞ ĐŽƵŶƚĞĚ ĚƵƌŝŶŐ ƚŚĞ W�K ƌƵŶͲŝŶ ƉĞƌŝŽĚ ;ŝ͘Ğ͕͘ ƚŽƚĂů ŶƵŵďĞƌ ^^�Ɛ ǀĞƌƐƵƐ ŽŶůǇ ^^�Ɛ 
ŽĐĐƵƌƌŝŶŐ ǁŝƚŚ ƚŚĞ ƵƐĞ ŽĨ W�KͿ͘ 

x	 dŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂƐŬĞĚ ƚŽ ƉƌŽǀŝĚĞ ĚĞƚĂŝůƐ ŽŶ ƐĂŵƉůĞͲƐŝǌĞ ĐĂůĐƵůĂƚŝŽŶ͕ ƐƵĐŚ ĂƐ ƚŚĞ 
ĂƐƐƵŵĞĚ ƚƌĞĂƚŵĞŶƚ ĚŝĨĨĞƌĞŶĐĞƐ ďĞƚǁĞĞŶ ƚŚĞ ƚǁŽ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ĨŽƌ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ 
ďĂƐĞůŝŶĞ ŝŶ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĂŶĚ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƚŚĞ &^&/Ͳ� ƌĞƐƉĞĐƚŝǀĞůǇ ĂŶĚ ƚŚĞ
ƐŝŵƵůĂƚŝŽŶ ŵĞƚŚŽĚ͘ 

x	 ��ZhW ǁĂƐ ĐŽŶĐĞƌŶĞĚ ƚŚĂƚ ƚŚĞ ƌĞŵŝŶĚĞƌ ƚĞůĞƉŚŽŶĞ ĐĂůůƐ ;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬ ĚĂǇƐ ĂĨƚĞƌ 
ĞĂĐŚ ǀŝƐŝƚͿ ŵĂǇ ŝŶĨůƵĞŶĐĞ ĚĂƚĂ ĐĂƉƚƵƌĞ ĂŶĚ͕ ŝŶ ƚƵƌŶ͕ ďŝĂƐ ƚƌŝĂů ŽƵƚĐŽŵĞ͘ � ƐƚĂŶĚĂƌĚ ƐĐƌŝƉƚ 
ƚŽ ďĞ ƵƐĞĚ ĚƵƌŝŶŐ ƚŚĞƐĞ ƌĞŵŝŶĚĞƌ ĐĂůůƐ ǁĂƐ ƌĞƋƵĞƐƚĞĚ͘ 

x dŚĞ ĂǀĞƌĂŐĞ ƚŝŵĞ ;ĨƌŽŵ ĨŝƌƐƚ ƵƐĞ Žƌ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƵƐĞƐͿ ƚŽ ŽŶƐĞƚ ŽĨ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĐůŝŶŝĐĂů 
ďĞŶĞĨŝƚ ŵĂǇ ďĞ ĂƐƐĞƐƐĞĚ ĂƐ Ă ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͘ 

ϵ /�, ,ĂƌŵŽŶŝƐĞĚ dƌŝƉĂƌƚŝƚĞ 'ƵŝĚĞůŝŶĞ dŚĞ �ǆƚĞŶƚ ŽĨ WŽƉƵůĂƚŝŽŶ �ǆƉŽƐƵƌĞ ƚŽ �ƐƐĞƐƐ �ůŝŶŝĐĂů ^ĂĨĞƚǇ ĨŽƌ �ƌƵŐƐ 
/ŶƚĞŶĚĞĚ ĨŽƌ >ŽŶŐͲdĞƌŵ dƌĞĂƚŵĞŶƚ ŽĨ EŽŶͲ>ŝĨĞͲdŚƌĞĂƚĞŶŝŶŐ �ŽŶĚŝƚŝŽŶƐ �ϭ ;KĐƚŽďĞƌ ϭϵϵϰͿ͕ ĂĐĐĞƐƐĞĚ ϵDĂǇϮϬϭϵ͕ 
ŚƚƚƉ͗ͬͬǁǁǁ͘ŝĐŚ͘ŽƌŐͬĨŝůĞĂĚŵŝŶͬWƵďůŝĐ tĞď ^ŝƚĞͬ/�, WƌŽĚƵĐƚƐͬ'ƵŝĚĞůŝŶĞƐͬ�ĨĨŝĐĂĐǇͬ�ϭͬ^ƚĞƉϰͬ�ϭ 'ƵŝĚĞůŝŶĞ͘ƉĚĨ͘ 

ϯϮ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x &Žƌ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ĂŶĚ ŬĞǇ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ͕ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ƐĞŶƐŝƚŝǀŝƚǇ ŽĨ 
ŵŝƐƐŝŶŐ ĚĂƚĂ͕ ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ ƌĞƉĞĂƚŝŶŐ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐĞƐ ĨŽƌ ƐƵďũĞĐƚƐ 
ǁŚŽ ĐŽŵƉůĞƚĞ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͘ 

x ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ Ă ůŽŶŐĞƌ ƐƚĂďŝůŝƚǇ ƉĞƌŝŽĚ ŽĨ ϲϬ ĚĂǇƐ Ăƚ ƌŽŽŵ ƚĞŵƉĞƌĂƚƵƌĞ ĨŽƌ ƚŚĞ 
ĂƵƚŽͲŝŶũĞĐƚŽƌƐ͘ 

x dŚĞ ƉƌŽĚƵĐƚ ƵƐĞĚ ŝŶ ƉŚĂƐĞ ϯ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ƐŚŽƵůĚ ďĞ ƚŚĞ ĨŝŶĂů͕ ƚŽͲďĞͲŵĂƌŬĞƚĞĚ ƉƌŽĚƵĐƚ͘ 

dǇƉĞ � DĞĞƚŝŶŐ ;ϱEŽǀϮϬϭϯ͖ ŵŝŶƵƚĞƐ ĚĂƚĞĚ ϱ�ĞĐϮϬϭϯͿ 
dŚŝƐ ŵĞĞƚŝŶŐ ĨŽůůŽǁĞĚ ƚŚĞ ƐƉĞĐŝĂů ƉƌŽƚŽĐŽů ĂƐƐĞƐƐŵĞŶƚ ŶŽŶͲĂŐƌĞĞŵĞŶƚ ůĞƚƚĞƌ͘ 

x dŚĞ �ƉƉůŝĐĂŶƚ ĂŐƌĞĞĚ ǁŝƚŚ ��ZhW͛Ɛ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ ƚŚĂƚ ƚǁŽ ƉŽƐŝƚŝǀĞ͕ ƉŚĂƐĞ ϯ͕ W�KͲ 
ĐŽŶƚƌŽůůĞĚ ƚƌŝĂůƐ ǁŝƚŚ Ϯϰ ǁĞĞŬƐ ŽĨ ĂĐƚŝǀĞ ƚƌĞĂƚŵĞŶƚ ĐŽŶĚƵĐƚĞĚ ŝŶ EŽƌƚŚ �ŵĞƌŝĐĂ ǁŽƵůĚ 
ďĞ ƌĞƋƵŝƌĞĚ ƚŽ ƐƵƉƉŽƌƚ ĂŶ E��͘ 

x ��ZhW ŶŽƚĞĚ ƚŚĂƚ ŝŶ ƚŚĞ ƉŚĂƐĞ Ϯ ƚƌŝĂů ;^ƚƵĚǇ ϱϰͿ͕ �Dd ǁĂƐ ƵƐĞĚ ŝŶĨƌĞƋƵĞŶƚůǇ ĂŶĚ 
ƋƵĞƐƚŝŽŶĞĚ ŚŽǁ ĂŶ ĂƐͲŶĞĞĚĞĚ ;WZEͿ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ŵĂǇ ďĞ ƐƵƉƉŽƌƚĞĚ͘ 

x ��ZhW ŶŽƚĞĚ ƚŚĞ ŝŶĐŽŶŐƌƵĞŶĐĞ ďĞƚǁĞĞŶ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƐƚĂƚĞŵĞŶƚ ƚŚĂƚ ƐĞǆƵĂů ĚĞƐŝƌĞ ŝƐ 
ďĞƐƚ ĐŽŶĐĞƉƚƵĂůŝǌĞĚ ĂƐ Ă ĐƵŵƵůĂƚŝǀĞ͕ ŶŽŶŝŶƚĞƌŵŝƚƚĞŶƚ ĞǆƉĞƌŝĞŶĐĞ ĂƐƐĞƐƐĞĚ ŽǀĞƌ Ă 
ƉƌŽůŽŶŐĞĚ ƉĞƌŝŽĚ ;Ğ͘Ő͕͘ Ă ŵŽŶƚŚͿ ĂŶĚ ƚŚĞ ƉƌŽƉŽƐĞĚ WZE ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ĨŽƌ �Dd͘ 

x ��ZhW ƌĞŝƚĞƌĂƚĞĚ ƚŚĞ ĐŽŶĐĞƌŶ ƌĞŐĂƌĚŝŶŐ ůŽŶŐ ƌĞĐĂůů ƉĞƌŝŽĚ ǁŝƚŚ ƚŚĞ &^&/Ͳ� ;Ϯϴ ĚĂǇƐͿ ƚŚĂƚ
ŵĂǇ ŝŶĐƌĞĂƐĞ ƚŚĂƚ ĚŝĨĨŝĐƵůƚǇ ŝŶ ĚĞƚĞĐƚŝŶŐ ĂŶĚ ĂƚƚƌŝďƵƚŝŶŐ ƚŽ ƚŚĞ ĚƌƵŐ Ă ƚƌĞĂƚŵĞŶƚ 
ĚŝĨĨĞƌĞŶĐĞ͘ 

x ��ZhW ĚŝĚ ŶŽƚ ĂŐƌĞĞ ǁŝƚŚ ƚŚĞ ƵƐĞ ŽĨ Ă ǁŝŶĚŽǁ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚ ŝŶ ƚŚĞ 
ĂďƐĞŶĐĞ ŽĨ ĞǆƉŽƐƵƌĞ ĂŶĚ ŵŽĚĞůŝŶŐ ĚĂƚĂ ƚŽ ƐƵƉƉŽƌƚ ƚŚŝƐ ƉĞƌŝŽĚ͘ 

(b) (4)

x	 ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ ƚŚĂƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ŝŶĐŽƌƉŽƌĂƚĞ ƚŚĞ ƵƐĞ ŽĨ Ă ƐŝŵƉůĞ ĚŝĂŐŶŽƐƚŝĐ ƚŽŽů 
ŝŶƚŽ ŝƚƐ ƉŚĂƐĞ ϯ ƉƌŽŐƌĂŵ ƚŽ ĂůůŽǁ ŚĞĂůƚŚĐĂƌĞ ƉƌŽǀŝĚĞƌƐ ƚŽ ƌĞĂĚŝůǇ ĂŶĚ ĂĐĐƵƌĂƚĞůǇ 
ĚŝĂŐŶŽƐĞ ,^�� ďĞĨŽƌĞ ƚƌĞĂƚŝŶŐ ƚŚĞ ƉĂƚŝĞŶƚ͘ ��ZhW ĂƐŬĞĚ ƚŚĞ �ƉƉůŝĐĂŶƚ ƚŽ ƉƌŽƉŽƐĞ Ă 
ŵĞƚŚŽĚ ƚŚĂƚ ǁŽƵůĚ ĚĞŵŽŶƐƚƌĂƚĞ Ă ĐŽƌƌĞůĂƚŝŽŶ ŝŶ ĚŝĂŐŶŽƐŝŶŐ ƚŚĞ ĐŽŶĚŝƚŝŽŶ ďĞƚǁĞĞŶ 
ƵƐŝŶŐ ƚŚĞ ƐŝŵƉůĞ ƚŽŽů ĂŶĚ ƵƐŝŶŐ ƚŚĞ ŵŽƌĞ ĐŽŵƉůĞǆ ŝŶƐƚƌƵŵĞŶƚƐ͘ 

x	 ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ ĞǀĂůƵĂƚŝŶŐ ƚǁŽ ĚŽƐĞƐ ŽĨ �Dd ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ 

tƌŝƚƚĞŶ ZĞƐƉŽŶƐĞ KŶůǇ ;ϮDĂǇϮϬϭϰͿ 
x	 &^&/Ͳ�͗ ZĞĐĂůů ƉĞƌŝŽĚ ĂŶĚ ƚŚĞ ĐŽŶƚĞŶƚ ǀĂůŝĚŝƚǇ ŝƐƐƵĞƐ ĨƵƌƚŚĞƌ ĚŝƐĐƵƐƐĞĚ ;^ĞĞ dƌŝĂů �ĞƐŝŐŶ
ĚŝƐĐƵƐƐŝŽŶ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ &ŽƵƌ ŽƉƚŝŽŶƐ ǁĞƌĞ ƉƌŽǀŝĚĞĚ ƚŽ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ 
&^&/Ͳ� ĂŶĚ ƌĞĐĂůů ƉĞƌŝŽĚƐ͘ 

x 
(b) (4)

ϯϯ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dǇƉĞ � DĞĞƚŝŶŐ ;ϴ^ĞƉϮϬϭϲ͖ ŵŝŶƵƚĞƐ ĚĂƚĞĚ Ϯϯ^ĞƉϮϬϭϲͿ 
dŚŝƐ ǁĂƐ Ă ĐůŝŶŝĐĂůͬĐůŝŶŝĐĂů ŽƵƚĐŽŵĞ ĂƐƐĞƐƐŵĞŶƚ ;�K�ͿʹĨŽĐƵƐĞĚ ŵĞĞƚŝŶŐ͘ 

x 

x 

dŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂƐŬĞĚ ƚŽ ƉƌŽǀŝĚĞ ĞĨĨŝĐĂĐǇ͕ ƐĂĨĞƚǇ͕ ĂŶĚ W< ĚĂƚĂ ďǇ ŝŶũĞĐƚŝŽŶ ƐŝƚĞ ĨŽƌ 
ƚŚƌĞĞ ŐƌŽƵƉƐ͗ ƐƵďũĞĐƚƐ ǁŚŽ ŚĂĚ ŽŶůǇ ĂďĚŽŵŝŶĂů ŝŶũĞĐƚŝŽŶƐ͖ ƐƵďũĞĐƚƐ ǁŚŽ ŽŶůǇ ŚĂĚ ƚŚŝŐŚ 
ŝŶũĞĐƚŝŽŶƐ͖ ĂŶĚ ƐƵďũĞĐƚƐ ǁŚŽ ŚĂĚ ďŽƚŚ ĂďĚŽŵŝŶĂů ĂŶĚ ƚŚŝŐŚ ŝŶũĞĐƚŝŽŶƐ͘ 
dŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽƉŽƐĞĚ Ă ŵĂũŽƌ ĐŚĂŶŐĞ ŝŶ ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ ďĞĨŽƌĞ ƵŶďůŝŶĚŝŶŐ ƚŚĞ 
ƉŚĂƐĞ ϯ ĚĂƚĂ ;ƐĞĞ dƌŝĂů �ĞƐŝŐŶ͕ ^ƚƵĚǇ �ŶĚƉŽŝŶƚƐ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ 

x 

x 

x 

��ZhW ƐƚƌŽŶŐůǇ ĚŝƐĂŐƌĞĞĚ 

��ZhW ĚŝĚ ŶŽƚ ĂŐƌĞĞ 

(b) (4)

(b) (4)

�ĂƐĞĚ ŽŶ ƵƐĞ ĚƵƌŝŶŐ ƉŚĂƐĞ ϯ͕ ŝƚ ƐĞĞŵƐ ƵŶůŝŬĞůǇ ƚŚĂƚ ƐƵĨĨŝĐŝĞŶƚ ƐĂĨĞƚǇ ĚĂƚĂ ĨƌŽŵ ĞŶŽƵŐŚ 
ƉĂƚŝĞŶƚƐ ;ŶсϭϬϬͿ ǁŝůů ďĞ ĐŽůůĞĐƚĞĚ ŝŶ ŽƌĚĞƌ ƚŽ ƐƵƉƉŽƌƚ ĚĂŝůǇ ƵƐĞ ŽǀĞƌ (b) (4)ǁĞĞŬƐ ĂƐ 
ƌĞƋƵŝƌĞĚ͘ �ĐĐŽƌĚŝŶŐůǇ͕ ůĂďĞůŝŶŐ ŵĂǇ ůŝŵŝƚ ƵƐĞ ƚŽ ƚŚĞ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ŽďƐĞƌǀĞĚ ŝŶ ƚŚĞ ƚƌŝĂůƐ 
;Ğ͘Ő͕͘ Ă ŵĂǆŝŵƵŵ ŽĨ Ɛŝǆ ĚŽƐĞƐ ŝŶ Ă ϮϴͲĚĂǇ ƉĞƌŝŽĚͿ͘ 

x ��ZhW ƌĞŝƚĞƌĂƚĞĚ ƚŚĞ ƌĞƋƵĞƐƚ ĨŽƌ Ă ƐƉĞĐŝĨŝĐ ƉůĂŶ ƚŽ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ŽŶƐĞƚ ĂŶĚ ĚƵƌĂƚŝŽŶ 
ŽĨ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚ ƚŚĂƚ ǁŝůů ƐƵƉƉŽƌƚ ƚŚĞ �ŽƐĂŐĞ Θ �ĚŵŝŶŝƐƚƌĂƚŝŽŶ ŝŶƐƚƌƵĐƚŝŽŶƐ ŽĨ ƚŚĞ 
ƉƌŽĚƵĐƚ ůĂďĞů͘ 

x WZKƐ ƚŚĂƚ ŚĂǀĞ ŶŽƚ ďĞĞŶ ǀĂůŝĚĂƚĞĚ ;Ğ͘Ő͕͘ ƚŚĞ 'ĞŶĞƌĂů �ƐƐĞƐƐŵĞŶƚ YƵĞƐƚŝŽŶŶĂŝƌĞ ;'�YͿ͕ 
Žƌ ƐƉĞĐŝĨŝĐĂůůǇ͕ ƋƵĞƐƚŝŽŶ ϯ ŝŶ ƚŚĞ '�YͿ ĐĂŶŶŽƚ ďĞ ƵƐĞĚ ƚŽ ƐƵƉƉŽƌƚ ůĂďĞůŝŶŐ ĐůĂŝŵƐ͘ 

x ��ZhW ƌĞƋƵĞƐƚĞĚ ĂŶ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů ĂƐƐĞƐƐŵĞŶƚ ďĞĐĂƵƐĞ �Dd ŝƐ Ă ŶĞǁ ŵŽůĞĐƵůĂƌ 
ĞŶƚŝƚǇ ƚŚĂƚ ĂĐƚƐ ŽŶ ƚŚĞ ĐĞŶƚƌĂů ŶĞƌǀŽƵƐ ƐǇƐƚĞŵ͘ 

x /Ĩ ƚŚĞƌĞ ĂƌĞ Ă ƐŝŐŶŝĨŝĐĂŶƚ ŶƵŵďĞƌ ŽĨ ǁŽŵĞŶ ĞŶƌŽůůĞĚ ǁŝƚŚ ŵĂůĞ ƉĂƌƚŶĞƌƐ ǁŝƚŚ ��͕ ƉƌĞƐĞŶƚ
Ă ƐƵďŐƌŽƵƉ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ĚĂƚĂ ĐŽŵƉĂƌŝŶŐ ĞĨĨŝĐĂĐǇ ŝŶ ǁŽŵĞŶ ǁŚŽƐĞ ƉĂƌƚŶĞƌƐ ŚĂǀĞ �� 
ĐŽŵƉĂƌĞĚ ǁŝƚŚ ƚŚŽƐĞ ǁŚŽ ĚŽ ŶŽƚ͘ 

tƌŝƚƚĞŶ ZĞƐƉŽŶƐĞ KŶůǇ ;ϭϭEŽǀϮϬϭϲͿ 
dŚŝƐ ǁĂƐ Ă ĐůŝŶŝĐĂů ƉŚĂƌŵĂĐŽůŽŐǇʹĨŽĐƵƐĞĚ ŵĞĞƚŝŶŐ ƵŶĚĞƌ /E� ϲϰϭϭϵ͘ 

x ��ZhW ƌĞƋƵĞƐƚĞĚ Ă ĚƌƵŐͲĚƌƵŐ ŝŶƚĞƌĂĐƚŝŽŶ ;��/Ϳ ƐƚƵĚǇ ǁŝƚŚ ĂŶ ŽƌĂů ĂŶƚŝͲĚŝĂďĞƚŝĐ
ŵĞĚŝĐĂƚŝŽŶ ƚŽ ĂƐƐĞƐƐ ĂŶǇ ŐůƵĐŽƐĞ ĂůƚĞƌŝŶŐ ŝŶƚĞƌĂĐƚŝŽŶ͘ 

x �W ŵŽŶŝƚŽƌŝŶŐ ĚŝƐĐƵƐƐŝŽŶ ;ƐĞĞ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ 
x ��ZhW ƌĞƋƵĞƐƚĞĚ ĂĚĚŝƚŝŽŶĂů ĐůŝŶŝĐĂů ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ Ăůů �W ŽƵƚůŝĞƌƐ ĂŶĚ ĂŶǇ ĞƉŝƐŽĚĞ ŽĨ 
ŚǇƉĞƌƚĞŶƐŝŽŶ ŝŶ ^ƚƵĚǇ ϯϮ͕ ŝŶ ǁŚŝĐŚ ƐƵďũĞĐƚƐ ŚĂĚ ĐŽŶƚƌŽůůĞĚ ĞƐƐĞŶƚŝĂů ŚǇƉĞƌƚĞŶƐŝŽŶ͘ 

ϯϰ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x � ŚŽƌŵŽŶĂů ĐŽŶƚƌĂĐĞƉƚŝǀĞ ƐƚƵĚǇ ǁĂƐ ƐƚƌŽŶŐůǇ ƌĞĐŽŵŵĞŶĚĞĚ ƉƌŝŽƌ ƚŽ ĂƉƉƌŽǀĂů ƚŽ ďĞƚƚĞƌ 
ĂƐƐĞƐƐ ƉŽƚĞŶƚŝĂů ĐŚĂŶŐĞƐ ŝŶ ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ƉĂƌĂŵĞƚĞƌƐ ƐƵĐŚ ĂƐ ĐŚĂŶŐĞƐ ŝŶ �W ĂŶĚ ,Z 
ŝŶ ǁŽŵĞŶ ŽĨ ƌĞƉƌŽĚƵĐƚŝǀĞ ƉŽƚĞŶƚŝĂů͘ 

x � ,ƵŵĂŶ &ĂĐƚŽƌƐ ƐƚƵĚǇ ƐŚŽƵůĚ ďĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĂƐƐĞƐƐ ǁŚĞƚŚĞƌ ƚŚĞ ƉƌŽĚƵĐƚ ĐĂŶ ďĞ 
ĂƉƉƌŽƉƌŝĂƚĞůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ ďǇ ƚŚĞ ŝŶƚĞŶĚĞĚ ƵƐĞƌƐ͕ ĨŽƌ ƚŚĞ ŝŶƚĞŶĚĞĚ ƵƐĞƐ͕ ĂŶĚ ĨŽƌ ƚŚĞ 
ŝŶƚĞŶĚĞĚͲƵƐĞ ĞŶǀŝƌŽŶŵĞŶƚƐ͘ 

WƌĞͲE�� DĞĞƚŝŶŐ ;ϭϴ^ĞƉϮϬϭϳ͖ ŵŝŶƵƚĞƐ ĚĂƚĞĚ ϭϳKĐƚϮϬϭϳͿ 
x	 WƌĞƐĞŶƚĂƚŝŽŶ ŽĨ ĚĂƚĂ ĂŶĚ ƉŽŽůŝŶŐ ƐƚƌĂƚĞŐǇ ǁĞƌĞ ĚŝƐĐƵƐƐĞĚ͘ 
x	 ��ZhW ƌĞƋƵĞƐƚĞĚ ĨŽĐƵƐĞĚ ƐĂĨĞƚǇ ĂƐƐĞƐƐŵĞŶƚ ƌĞůĂƚŝŶŐ ƚŽ ŚĞƉĂƚŝĐ ŝŶũƵƌǇ ĂŶĚ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ͕ ŝŶĐůƵĚŝŶŐ ƉĂƚŝĞŶƚ ŶĂƌƌĂƚŝǀĞƐ ĨŽƌ ƚŚŽƐĞ ǁŝƚŚ ůŝǀĞƌ ŝŶũƵƌǇ ĂƐ ǁĞůů ĂƐ ŽƵƚůŝĞƌ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ ĚĂƚĂ ;^�WхϭϲϬ ŵŵ ,Ő Žƌ ĐŚĂŶŐĞ хϮϬ ŵŵ ,Ő͕ ��WхϭϬϬ ŵŵ ,Ő Žƌ ĐŚĂŶŐĞ хϮϬ 
ŵŵ ,ŐͿ Žƌ ŚĞĂƌƚ ƌĂƚĞ ;,ZͿ ǀĂůƵĞƐ ;,Z хϭϬϬ ďĞĂƚƐ ƉĞƌ ŵŝŶƵƚĞ ;ďƉŵͿ Žƌ ĐŚĂŶŐĞ хϮϬ ďƉŵͿ͘ 

x dŚĞ �ƉƉůŝĐĂŶƚ ƐŚŽƵůĚ ƉƌŽǀŝĚĞ ĂĚĚŝƚŝŽŶĂů ĚĞƚĂŝůƐ ƚŽ ĚĞƐĐƌŝďĞ ƚŚĞ ƉƌŽĐĞƐƐ ĨŽƌ ĚĞƚĞƌŵŝŶŝŶŐ 
ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ ŝŶ ƚŚĞ ĞĨĨŝĐĂĐǇ ĂƐƐĞƐƐŵĞŶƚƐ͘ 

x ��ZhW ƌĞŝƚĞƌĂƚĞĚ ƚŚĞ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ ĨŽƌ Ă ŶĞǁ ĂŵďƵůĂƚŽƌǇ ďůŽŽĚ ƉƌĞƐƐƵƌĞ 
ŵŽŶŝƚŽƌŝŶŐ ;��WDͿ ƐƚƵĚǇ ŐŝǀĞŶ ƚŚĞ ƐĂĨĞƚǇ ƐŝŐŶĂůƐ ĂůƌĞĂĚǇ ŽďƐĞƌǀĞĚ ;ƐĞĞ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϲͿ͘ 

x	 dŚĞ ƚŝŵĞ ƚŽ ŽŶƐĞƚ ĨŽƌ ĚƌƵŐ ĞĨĨĞĐƚ ƵƐĞĚ ŝŶ ůĂďĞůŝŶŐ ƐŚŽƵůĚ ďĞ ďĂƐĞĚ ŽŶ ƚŚĞ ĚŽƐŝŶŐ
 
ŝŶƐƚƌƵĐƚŝŽŶ ƵƐĞĚ ŝŶ ƚŚĞ ƉŝǀŽƚĂů ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ͕ ŝ͘Ğ͕͘ ͞Ăƚ ůĞĂƐƚ ϰϱ ŵŝŶƵƚĞƐ ďĞĨŽƌĞ
 
ĂŶƚŝĐŝƉĂƚĞĚ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ͘͟
 

x ��ZhW ƌĞƋƵĞƐƚĞĚ ŝŶĨŽƌŵĂƚŝŽŶ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ŝŶĚƵĐƚŝŽŶ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ �zW ĞŶǌǇŵĞƐ͘ 
x ��ZhW ƌĞƋƵĞƐƚĞĚ Ă ƌŝƐŬ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƚŚĞ ŝŵŵƵŶŽŐĞŶŝĐŝƚǇ ŽĨ �Dd ďĞĐĂƵƐĞ ĞǀĞŶ 
ƉĞƉƚŝĚĞƐ ĂƐ ƐŚŽƌƚ ĂƐ ƐĞǀĞŶ ƚŽ ĞŝŐŚƚ ĂŵŝŶŽ ĂĐŝĚƐ ĐĂŶ ďĞ ŝŵŵƵŶŽŐĞŶŝĐ͘ 

x WĂƚŝĞŶƚƐ ǁŝƚŚ ŚǇƉĞƌƚĞŶƐŝŽŶ Žƌ ĞůĞǀĂƚĞĚ ďůŽŽĚ ƉƌĞƐƐƵƌĞƐ ǁĞƌĞ ůĂƌŐĞůǇ ĞǆĐůƵĚĞĚ ŝŶ ƚŚĞ 
ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͘ /ŵƉůŝĐĂƚŝŽŶ ŽŶ ůĂďĞůŝŶŐ ǁĂƐ ĚŝƐĐƵƐƐĞĚ͘ 
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4 Significant Issues From Other Review Disciplines Pertinent to 
Clinical Conclusions on Efficacy and Safety 

4.1. Office of Scientific Investigations 

&ŽƵƌ ĐůŝŶŝĐĂů ƐŝƚĞƐ ƉĂƌƚŝĐŝƉĂƚŝŶŐ ŝŶ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ǁĞƌĞ ƉƌŝŵĂƌŝůǇ ƐĞůĞĐƚĞĚ ĨŽƌ ŝŶƐƉĞĐƚŝŽŶ 
ďĞĐĂƵƐĞ ŽĨ ŚŝŐŚ ĞŶƌŽůůŵĞŶƚ ĂŶĚ ůĞǀĞů ŽĨ ƐŝƚĞͲƐƉĞĐŝĨŝĐ ĞĨĨŝĐĂĐǇ ĨŝŶĚŝŶŐƐ ƌĞůĂƚŝǀĞ ƚŽ ŽǀĞƌĂůů ĞĨĨŝĐĂĐǇ͘ 
KŶĞ ŽĨ ƚŚĞƐĞ ƐŝƚĞƐ ǁĂƐ ĂůƐŽ ƐĞůĞĐƚĞĚ ďĞĐĂƵƐĞ ŽĨ Ă ĚĞůĂǇĞĚ ƌĞƉŽƌƚŝŶŐ ŽĨ Ă ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ �� 
;ŚĞƉĂƚŝĐ ŝŶũƵƌǇͿ͘ �Ŷ ŝŶƐƉĞĐƚŝŽŶ ŽĨ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂůƐŽ ĐŽŶĚƵĐƚĞĚ͘ 

�ĂƐĞĚ ŽŶ ƚŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚĞƐĞ ŝŶƐƉĞĐƚŝŽŶƐ͕ ƚŚĞ KĨĨŝĐĞ ŽĨ ^ĐŝĞŶƚŝĨŝĐ /ŶǀĞƐƚŝŐĂƚŝŽŶƐ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ
^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ĂƉƉĞĂƌ ƚŽ ŚĂǀĞ ďĞĞŶ ĐŽŶĚƵĐƚĞĚ ĂĚĞƋƵĂƚĞůǇ ĂŶĚ ƚŚĂƚ ƚŚĞ ĚĂƚĂ ŐĞŶĞƌĂƚĞĚ 
ďǇ ƚŚĞƐĞ ƐŝƚĞƐ ĂŶĚ ƐƵďŵŝƚƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ĂƉƉĞĂƌ ĂĐĐĞƉƚĂďůĞ ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ ŝŶĚŝĐĂƚŝŽŶ 
ƐŽƵŐŚƚ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ŚƵŵĂŶ ƐƵďũĞĐƚ ƉƌŽƚĞĐƚŝŽŶ ŝƐƐƵĞƐ ƚŚĂƚ ĐŽƵůĚ ĂĨĨĞĐƚ ĚĂƚĂ ŝŶƚĞŐƌŝƚǇ͕ ĂŶĚ 
ƚŚĞƌĞ ǁĞƌĞ ŶŽ ĚĂƚĂ ŝŶƚĞŐƌŝƚǇ ŝƐƐƵĞƐ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ĞĨĨŝĐĂĐǇ ĂŶĚ ƐĂĨĞƚǇ ĨŝŶĚŝŶŐƐ͘ &Žƌ ĚĞƚĂŝůƐ͕ ƐĞĞ 
KĨĨŝĐĞ ŽĨ ^ĐŝĞŶƚŝĨŝĐ /ŶǀĞƐƚŝŐĂƚŝŽŶƐ ƐƵŵŵĂƌǇ ƌĞǀŝĞǁ ďǇ ZŽǇ �ůĂǇ͕ WŚ�͕ ĚĂƚĞĚ ϭϳ:ĂŶϮϬϭϵ͘ 

4.2. Product Quality 

sǇůĞĞƐŝ ;�DdͿ ŝŶũĞĐƚŝŽŶ ŝƐ Ă ĚƌƵŐͲĚĞǀŝĐĞ ĐŽŵďŝŶĂƚŝŽŶ ƉƌŽĚƵĐƚ ĚĞƐŝŐŶĞĚ ƚŽ ĚĞůŝǀĞƌ Ă ƐŝŶŐůĞ 
ϭ͘ϳϱ ŵŐ �Dd ĚŽƐĞ ǀŝĂ ƐƵďĐƵƚĂŶĞŽƵƐ ŝŶũĞĐƚŝŽŶ ŽĨ Ă ƐƚĞƌŝůĞ Ϭ͘ϯ ŵ> ƐŽůƵƚŝŽŶ͘ 

�Dd ŝƐ Ă ƐǇŶƚŚĞƚŝĐ ĐǇĐůŝĐ ŚĞƉƚĂƉĞƉƚŝĚĞ ƉƌĞƉĂƌĞĚ (b) (4)

tŚŝůĞ ƚŚĞƌĞ ĂƌĞ ŶƵŵĞƌŽƵƐ ƉŽƚĞŶƚŝĂůůǇ ƌĞůĂƚĞĚ ƐƵďƐƚĂŶĐĞƐ ĨŽƌŵĞĚ ĚƵƌŝŶŐ ƐǇŶƚŚĞƐŝƐ͕ ĨŽƵƌ ŵĂŝŶ 
ŝŵƉƵƌŝƚŝĞƐ /ŵƉ �͕ �͕ �͕ ĂŶĚ � ŚĂǀĞ ďĞĞŶ ŝĚĞŶƚŝĨŝĞĚ͘ ^ƵŝƚĂďůĞ ĐŽŶƚƌŽůƐ ĨŽƌ ƚŚĞƐĞ ƌĞůĂƚĞĚ
ƐƵďƐƚĂŶĐĞƐ ĂƐ ǁĞůů ĂƐ ĨŽƌ ƵŶƐƉĞĐŝĨŝĞĚ ŝŵƉƵƌŝƚŝĞƐ ŚĂǀĞ ďĞĞŶ ĞƐƚĂďůŝƐŚĞĚ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ůĞǀĞůƐ 
ƋƵĂůŝĨŝĞĚ ĨƌŽŵ ƚŚĞ ŶŽŶĐůŝŶŝĐĂů ƉĞƌƐƉĞĐƚŝǀĞ͘ dŚƌĞĞ ƉŽƚĞŶƚŝĂů ŐĞŶŽƚŽǆŝĐ ŝŵƉƵƌŝƚŝĞƐ ǁĞƌĞ ŝĚĞŶƚŝĨŝĞĚ͘ 
,ŽǁĞǀĞƌ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ĂĚĞƋƵĂƚĞůǇ ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ ƚŚĞ 

ƌĞĚƵĐĞƐ ƚŚĞƐĞ ŵĂƚĞƌŝĂůƐ ƚŽ ĂĐĐĞƉƚĂďůĞ ůĞǀĞůƐ͘ 

dŚĞ ĚƌƵŐ ƐƵďƐƚĂŶĐĞ ŝƐ ƐƚĂďůĞ ĨŽƌ ŵŽŶƚŚƐ ǁŚĞŶ ƐƚŽƌĞĚ Ăƚ �͘ ^ƵŝƚĂďůĞ ĐŽŶƚƌŽůƐ ŚĂǀĞ ďĞĞŶ 
ĞƐƚĂďůŝƐŚĞĚ ƚŽ ĞŶƐƵƌĞ ƚŚĞ ŝĚĞŶƚŝƚǇ͕ ƐƚƌĞŶŐƚŚ͕ ƋƵĂůŝƚǇ͕ ĂŶĚ ƉƵƌŝƚǇ ŽĨ ƚŚĞ ĚƌƵŐ ƐƵďƐƚĂŶĐĞ͘ dŚĞ ĚƌƵŐ 

(b) (4)

(b) (4) (b) 
(4)

ƉƌŽĚƵĐƚ ŝƐ Ă ƉƌĞĨŝůůĞĚ ƐǇƌŝŶŐĞ ĐŽŶƚĂŝŶŝŶŐ Ϭ͘ϯ ŵ> ŽĨ ĂŶ ĂƋƵĞŽƵƐ ƐŽůƵƚŝŽŶ ĐŽŶƚĂŝŶŝŶŐ ƚŚĞ 
ǁŝƚŚ ŚǇĚƌŽĐŚůŽƌŝĐ ĞƋƵŝǀĂůĞŶƚ ŽĨ ϭ͘ϳϱ ŵŐ �Dd͕ ĂŶĚ ŐůǇĐĞƌŝŶ͘ ^ŽůƵƚŝŽŶ Ɖ, ŝƐ ĂĚũƵƐƚĞĚ ƚŽ 

(b) (4)

(b) (4)ĂĐŝĚ ĂŶĚͬŽƌ ƐŽĚŝƵŵ ŚǇĚƌŽǆŝĚĞ͘ dŚĞ ŽƐŵŽůĂůŝƚǇ ŝƐ
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dŚĞ ƐǇƌŝŶŐĞ ĐŽŶƐŝƐƚƐ ŽĨ Ă ϭͲŵ> ƚǇƉ ŐůĂƐƐ ďĂƌƌĞů ǁŝƚŚ Ă 
ƐƚŽƉƉĞƌͬƉŝƐƚŽŶ 
ƐƚĂŝŶůĞƐƐ ƐƚĞĞů Ъ͟ ϮϵͲŐĂƵŐĞ ŶĞĞĚůĞ͕ ĂŶĚ Ă ƌŝŐŝĚ ŶĞĞĚůĞ ƐŚŝĞůĚ͘ � ůĞĂĐŚĂďůĞƐͬĞǆƚƌĂĐƚĂďůĞƐ ƐƚƵĚǇ 

(b) (4) (b) (4) (b) 
(4)

(b) (4)

(b) (4)

ĂŶĚ ƚŽǆŝĐŽůŽŐŝĐ ĞǀĂůƵĂƚŝŽŶ ĐŽŶĨŝƌŵĞĚ ƚŚĞ ĐŽŵƉĂƚŝďŝůŝƚǇ ŽĨ Ăůů ĐŽŵƉŽŶĞŶƚƐ͘ 

dŚĞ ĚƌƵŐ ƉƌŽĚƵĐƚ ŵĂŶƵĨĂĐƚƵƌŝŶŐ ƉƌŽĐĞƐƐ ĐŽŶƐŝƐƚƐ ŽĨ ƉƌĞƉĂƌĂƚŝŽŶ 

�Ɛ Ă ƉƌŽĚƵĐƚ ĨŽƌ ƐƵďĐƵƚĂŶĞŽƵƐ 

(b) (4)

ŝŶũĞĐƚŝŽŶ͕ ĂƐƐƵƌĂŶĐĞ ŽĨ ƐƚĞƌŝůŝƚǇ ŝƐ ĐƌŝƚŝĐĂů ĨŽƌ ƐĂĨĞ ƵƐĞ ďǇ ƉĂƚŝĞŶƚƐ͘ 

�ĚĞƋƵĂƚĞ ĐŽŵƉŽŶĞŶƚ ƐƚĞƌŝůŝǌĂƚŝŽŶ͕ ĞŶǀŝƌŽŶŵĞŶƚĂů ĐŽŶĚŝƚŝŽŶƐ ĂŶĚ ŵŽŶŝƚŽƌŝŶŐ͕ ƉƌŽĐĞƐƐ 
ǀĂůŝĚĂƚŝŽŶ͕ ĐŽŶƚĂŝŶĞƌ ĐůŽƐƵƌĞ ;ƐǇƌŝŶŐĞͿ ŝŶƚĞŐƌŝƚǇ͕ ĂŶĚ ĚƌƵŐ ƉƌŽĚƵĐƚ ƚĞƐƚŝŶŐ ;ƐƚĞƌŝůŝƚǇ ĂŶĚ 
ĞŶĚŽƚŽǆŝŶƐͿ ŚĂǀĞ ďĞĞŶ ĚĞŵŽŶƐƚƌĂƚĞĚ͘ KǀĞƌĂůů͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ĂĚĞƋƵĂƚĞůǇ ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ 
ƚŚĞ ŵĂŶƵĨĂĐƚƵƌŝŶŐ ƉƌŽĐĞƐƐ ŝƐ ƌŽďƵƐƚ ĂŶĚ ƐƵŝƚĂďůĞ ĨŽƌ ĞŶƐƵƌŝŶŐ ƚŚĞ ƐƚĞƌŝůŝƚǇ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ͘ 

^ƉĞĐŝĨŝĞĚ ĚĞŐƌĂĚĂƚŝŽŶ ƉƌŽĚƵĐƚƐ �ĞŐ �͕ �͕ �͕ �͕ ĂŶĚ 
�ŽƚŚ ƐƉĞĐŝĨŝĞĚ ĂŶĚ ƵŶƐƉĞĐŝĨŝĞĚ ĚĞŐƌĂĚĂƚŝŽŶ ƉƌŽĚƵĐƚƐ ŚĂǀĞ ďĞĞŶ ƋƵĂůŝĨŝĞĚ ƚŚƌŽƵŐŚ Ă 

(b) (4)

ϵϭͲĚĂǇ ƚŽǆŝĐŽůŽŐǇ ƐƚƵĚǇ͘ �ƉƉƌŽƉƌŝĂƚĞ ůŝŵŝƚƐ ŚĂǀĞ ďĞĞŶ ĞƐƚĂďůŝƐŚĞĚ ŝŶ ƚŚĞ ĚƌƵŐ ƉƌŽĚƵĐƚ 
ƐƉĞĐŝĨŝĐĂƚŝŽŶ͘ 

�Ŷ ĞǆƉŝƌĂƚŝŽŶ ĚĂƚŝŶŐ ƉĞƌŝŽĚ ŽĨ ϯϲ ŵŽŶƚŚƐ Ăƚ Žƌ ďĞůŽǁ ϮϱΣ� ŚĂƐ ďĞĞŶ ĞƐƚĂďůŝƐŚĞĚ ĨŽƌ ƚŚĞ ĚƌƵŐ 
ƉƌŽĚƵĐƚ͕ ďƵƚ ŝƚ ƐŚŽƵůĚ ŶŽƚ ďĞ ĨƌŽǌĞŶ͘ 

KǀĞƌĂůů͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ƉƌŽǀŝĚĞĚ ƐƵĨĨŝĐŝĞŶƚ ƉƌŽĚƵĐƚ ƋƵĂůŝƚǇ ŝŶĨŽƌŵĂƚŝŽŶ ŝŶĐůƵĚŝŶŐ ƚŚĞ 
ƐƉĞĐŝĨŝĐĂƚŝŽŶƐ ŶĞĐĞƐƐĂƌǇ ƚŽ ĞŶƐƵƌĞ ƚŚĞ ŝĚĞŶƚŝƚǇ͕ ƐƚƌĞŶŐƚŚ͕ ƋƵĂůŝƚǇ͕ ƉƵƌŝƚǇ͕ ƉŽƚĞŶĐǇ͕ ĂŶĚ 
ƉĞƌĨŽƌŵĂŶĐĞ ŽĨ ƚŚĞ ƉƌĞĨŝůůĞĚ ƐǇƌŝŶŐĞ ĂŶĚ ĂƐƐĞŵďůĞĚ ĂƵƚŽŝŶũĞĐƚŽƌ Ăƚ ƌĞůĞĂƐĞ ĂŶĚ ƚŚƌŽƵŐŚ ƚŚĞ 
ĞǆƉŝƌĂƚŝŽŶ ĚĂƚŝŶŐ ƉĞƌŝŽĚ͘ 

�ůů ĨĂĐŝůŝƚŝĞƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞ ŵĂŶƵĨĂĐƚƵƌĞ͕ ƉĂĐŬĂŐŝŶŐ͕ ĂŶĚ ĐŽŶƚƌŽů ŽĨ ƚŚĞ ĚƌƵŐ ƐƵďƐƚĂŶĐĞ ĂŶĚ 
ĨŝŶŝƐŚĞĚ ƉƌŽĚƵĐƚ ŚĂǀĞ ĂĐĐĞƉƚĂďůĞ �ƵƌƌĞŶƚ 'ŽŽĚ DĂŶƵĨĂĐƚƵƌŝŶŐ WƌĂĐƚŝĐĞƐ ƐƚĂƚƵƐ͘ dŚĞ ĐůĂŝŵĞĚ 
ĐĂƚĞŐŽƌŝĐĂů ĞǆĐůƵƐŝŽŶ ĨƌŽŵ ƚŚĞ ƌĞƋƵŝƌĞŵĞŶƚ ĨŽƌ ƉƌĞƉĂƌĂƚŝŽŶ ŽĨ ĂŶ ĞŶǀŝƌŽŶŵĞŶƚĂů ĂƐƐĞƐƐŵĞŶƚ ŝŶ 
ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ Ϯϭ �&Z Ϯϱ͘ϯϭ;ďͿ ŝƐ ĂĐĐĞƉƚĂďůĞ ďĂƐĞĚ ŽŶ Ă ĐĂůĐƵůĂƚĞĚ �ǆƉĞĐƚĞĚ /ŶƚƌŽĚƵĐƚŝŽŶ
�ŽŶĐĞŶƚƌĂƚŝŽŶ ;�/�ͲĂƋƵĂƚŝĐͿ ƐŝŐŶŝĨŝĐĂŶƚůǇ ďĞůŽǁ ϭ ƉƉď͘ &Žƌ ĚĞƚĂŝůĞĚ ƉƌŽĚƵĐƚ ƋƵĂůŝƚǇ ƌĞǀŝĞǁ͕ ƌĞĨĞƌ
ƚŽ ƚŚĞ KĨĨŝĐĞ ŽĨ WƌŽĚƵĐƚ YƵĂůŝƚǇ /ŶƚĞŐƌĂƚĞĚ YƵĂůŝƚǇ �ƐƐĞƐƐŵĞŶƚ ƌĞǀŝĞǁ ďǇ DĂƌŬ ^ĞŐŐĞů͕ WŚ�͕ 
ĚĂƚĞĚ ϭϬ�ƉƌϮϬϭϵ͘ 

4.3. Clinical Microbiology 

dŚŝƐ ƉƌŽĚƵĐƚ ŝƐ ŶŽƚ ĂŶ ĂŶƚŝŵŝĐƌŽďŝĂů ĂŐĞŶƚ͖ ƚŚŝƐ ƐĞĐƚŝŽŶ ŝƐ ŶŽƚ ĂƉƉůŝĐĂďůĞ͘ 
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4.4. Devices and Companion Diagnostic Issues 

dŚĞ �ĞŶƚĞƌ ĨŽƌ �ĞǀŝĐĞƐ ĂŶĚ ZĂĚŝŽůŽŐŝĐĂů ,ĞĂůƚŚ ;��Z,Ϳ ǁĂƐ ĐŽŶƐƵůƚĞĚ ƚŽ ĞǀĂůƵĂƚĞ ĚĞǀŝĐĞ ĚĞƐŝŐŶ͕ 
ƉĞƌĨŽƌŵĂŶĐĞ͕ ĂŶĚ ĐŽŶƚƌŽůƐ ĂŶĚ͕ ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ Ϯϭ �&Z WĂƌƚ ϰ͕ ƚŽ ĂƐƐĞƐƐ ĐŽŵƉůŝĂŶĐĞ ǁŝƚŚ 
ŵĞĚŝĐĂů ĚĞǀŝĐĞ ŐŽŽĚ ŵĂŶƵĨĂĐƚƵƌŝŶŐ ƉƌĂĐƚŝĐĞƐ ŽĨ ƚŚĞ ĂƵƚŽŝŶũĞĐƚŽƌ ĐŽŵƉŽŶĞŶƚ͘ 

��Z,ͲKĨĨŝĐĞ ŽĨ �ĞǀŝĐĞ �ǀĂůƵĂƚŝŽŶ ŚĂƐ ĚĞƚĞƌŵŝŶĞĚ ƚŚĂƚ ƚŚĞ ĂƵƚŽŝŶũĞĐƚŽƌ ĐŽŵƉŽŶĞŶƚ ;ŝ͘Ğ͕͘ 
(b) (4) ŽĨ ƚŚŝƐ ĚƌƵŐͲĚĞǀŝĐĞ ĐŽŵďŝŶĂƚŝŽŶ ƉƌŽĚƵĐƚ ŝƐ ĐŽŵƉĂƌĂďůĞ ƚŽ ƚŚĞ 

ĂƵƚŽŝŶũĞĐƚŽƌ ƵƐĞĚ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ĐůŝŶŝĐĂů ƚƌŝĂůƐ͘ �ĚĞƋƵĂƚĞ ĚĞǀŝĐĞ ƉĞƌĨŽƌŵĂŶĐĞ ƌĞƋƵŝƌĞŵĞŶƚƐ ;ŝ͘Ğ͕͘ 

(b) (4)

ĞƐƐĞŶƚŝĂů ĚĞǀŝĐĞ ƉĞƌĨŽƌŵĂŶĐĞ ĐƌŝƚĞƌŝĂ ƐƵĐŚ ĂƐ ĚĞůŝǀĞƌĞĚ ǀŽůƵŵĞ ĂŶĚ ĞũĞĐƚŝŽŶ ĨŽƌĐĞͿ ŚĂǀĞ ďĞĞŶ 
ĞƐƚĂďůŝƐŚĞĚ͘ dŚĞ ƐƚĂďŝůŝƚǇ ŽĨ ƚŚĞ ĚĞǀŝĐĞ ǁĂƐ ĚĞŵŽŶƐƚƌĂƚĞĚ ĂŶĚ Ă ƐƵŝƚĂďůĞ ƉƌŽŐƌĂŵ ĨŽƌ ĐŽŶƚŝŶƵĞĚ 
ŵŽŶŝƚŽƌŝŶŐ ŽĨ ĚĞǀŝĐĞ ƐƚĂďŝůŝƚǇ ǁĂƐ ĞƐƚĂďůŝƐŚĞĚ͘ KǀĞƌĂůů͕ ƚŚĞ (b) (4) ŝƐ ƐƵŝƚĂďůĞ ĨŽƌ ƚŚĞ 
ŝŶƚĞŶĚĞĚ ƵƐĞ͘ 

��Z,ͲKĨĨŝĐĞ ŽĨ �ŽŵƉůŝĂŶĐĞ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ ĂĚĞƋƵĂƚĞ ĚŽĐƵŵĞŶƚĂƚŝŽŶ ĚĞŵŽŶƐƚƌĂƚŝŶŐ 
ĐŽŵƉůŝĂŶĐĞ ǁŝƚŚ ƚŚĞ ĂƉƉůŝĐĂďůĞ ƐĞĐƚŝŽŶƐ ŽĨ ƚŚĞ ŵĞĚŝĐĂů ĚĞǀŝĐĞ YƵĂůŝƚǇ ^ǇƐƚĞŵ ZĞŐƵůĂƚŝŽŶ ƵŶĚĞƌ 
Ϯϭ �&Z ϴϮϬ ŚĂƐ ďĞĞŶ ƉƌŽǀŝĚĞĚ ŝŶ ƚŚĞ ĂƉƉůŝĐĂƚŝŽŶ͘ dŚĞ ĂƉƉůŝĐĂƚŝŽŶ ƚŚĞƌĞĨŽƌĞ ĐŽŵƉůŝĞƐ ǁŝƚŚ ƚŚĞ 
ƌĞƋƵŝƌĞŵĞŶƚƐ ĨŽƌ Ă ĚƌƵŐͲĚĞǀŝĐĞ ĐŽŵďŝŶĂƚŝŽŶ ƉƌŽĚƵĐƚ ƵŶĚĞƌ Ϯϭ �&Z WĂƌƚ ϰ͘ 
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5 Nonclinical Pharmacology/Toxicology 

D�ϰZ 
ĚĞƐŝŐŶĂƚĞĚ Ă ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌ ĂŐŽŶŝƐƚ ĨŽƌ ƉƵƌƉŽƐĞƐ ŽĨ E�� ĂƉƉƌŽǀĂů͘ EŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ 

(b) (4)

5.1. Executive Summary 

/ŶƚƌŽĚƵĐƚŝŽŶ 
�Dd ŝƐ Ă ŶŽŶƐĞůĞĐƚŝǀĞ͕ ŚŝŐŚͲĂĨĨŝŶŝƚǇ ůŝŐĂŶĚ ĂŶĚ ĂŐŽŶŝƐƚ ĨŽƌ D�ZƐ͕ ŽĨ ǁŚŝĐŚ ƚŚĞƌĞ ĂƌĞ ĨŝǀĞ 
ƐƵďƚǇƉĞƐ͘ &Žƌ ƚŚĞ ƉƵƌƉŽƐĞƐ ŽĨ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ͕ ƚŚĞ ƉŚĂƌŵĂĐŽůŽŐŝĐĂůůǇ ƌĞůĞǀĂŶƚ ƌĞĐĞƉƚŽƌƐ ĂƌĞ 

D�ϯZ͕ ĂŶĚ D�ϭZ͘ �Dd ŝƐ ƚŚĞ ĨŝƌƐƚ ĐŽŵƉŽƵŶĚ ƚŽ ďĞ 

ƚŽ ƐƵƉƉŽƌƚ E�� ĂƉƉƌŽǀĂů ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ŵŽƵƐĞ͕ ƌĂƚ͕ ƌĂďďŝƚ͕ ĨĞƌƌĞƚ͕ ĚŽŐ͕ ĂŶĚ ŵŽŶŬĞǇ ďǇ ƚŚĞ 
ŝŶƚƌĂǀĞŶŽƵƐ ;/sͿ͕ ƐƵďĐƵƚĂŶĞŽƵƐ͕ ĂŶĚ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞƐ͘ WƵďůŝƐŚĞĚ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ ŽŶ �Dd ƵƐĞ
ƚŚĞ ĐŽĚĞ ŶĂŵĞ WdͲϭϰϭ͘ 

WŚĂƌŵĂĐŽůŽŐǇ 
ZĞĐĞƉƚŽƌ ďŝŶĚŝŶŐ 

�Dd ŝƐ Ă ƐǇŶƚŚĞƚŝĐ ĐǇĐůŝĐ ŚĞƉƚĂƉĞƉƚŝĚĞ ĂŶĂůŽŐ ŽĨ ɲͲŵĞůĂŶŽĐǇƚĞͲƐƚŝŵƵůĂƚŝŶŐ ŚŽƌŵŽŶĞ ;ɲͲD^,Ϳ͘ 
dŚĞ ƌĞůĂƚŝǀĞ ďŝŶĚŝŶŐ ĂĨĨŝŶŝƚǇ ŽĨ �Dd ĨŽƌ ƚŚĞ ĨŝǀĞ D�Z ƐƵďƚǇƉĞƐ ŝƐ͗ D�ϭZ х D�ϰZ х D�ϯZ х 
D�ϱZ͘ �Dd ŚĂƐ ůŝƚƚůĞ ƚŽ ŶŽ ĂĨĨŝŶŝƚǇ ĨŽƌ D�ϮZ ;ƚŚĞ ĂĚƌĞŶŽĐŽƌƚŝĐŽƚƌŽƉŝĐ ŚŽƌŵŽŶĞ ;��d,Ϳ 
ƌĞĐĞƉƚŽƌ ĞǆƉƌĞƐƐĞĚ ŽŶ ƚŚĞ ĂĚƌĞŶĂů ŐůĂŶĚ͖ <Ě хϭϬϬϬ ŶDͿ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ĚĂƚĂ ƉƌĞƐĞŶƚĞĚ ĨŽƌ 
ďŝŶĚŝŶŐ ŽĨ �Dd ƚŽ ƚŚĞ D�ZƐ ŽĨ ŶŽŶĐůŝŶŝĐĂů ƐƉĞĐŝĞƐ ;ŽƚŚĞƌ ƚŚĂŶ D�ϭZ ŝŶ ƚŚĞ ŵŽƵƐĞͿ͘ &Žƌ ƚŚĂƚ 
ƌĞĂƐŽŶ͕ ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ĞĨĨĞĐƚƐ ĂƌĞ ƚŚĞ ŵŽƐƚ ƌĞůŝĂďůĞ ŝŶĚŝĐĂƚŽƌƐ ŽĨ ĂĐƚŝǀŝƚǇ ŝŶ ŶŽŶĐůŝŶŝĐĂů 
ƐƉĞĐŝĞƐ͘ 

dŚĞƌĞ ǁĂƐ ŶŽ ŽĨĨͲƚĂƌŐĞƚ ĂĐƚŝǀŝƚǇ ŽĨ �Dd ĂŐĂŝŶƐƚ Ă ƉĂŶĞů ŽĨ ƌĞĐĞƉƚŽƌƐ Ăƚ ƚŚĞƌĂƉĞƵƚŝĐĂůůǇ ƌĞůĞǀĂŶƚ 
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ďĂƐĞĚ ŽŶ ŝŶ ǀŝƚƌŽ ƐƚƵĚŝĞƐ͘ 

�ŝƐƚƌŝďƵƚŝŽŶ ĂŶĚ ĨƵŶĐƚŝŽŶ ŽĨ D�ZƐ 

�ĐƚŝǀŝƚǇ ŽĨ �Dd ŝŶ ƚĂƌŐĞƚ ŽƌŐĂŶƐ ŝƐ ĚĞƚĞƌŵŝŶĞĚ ďǇ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌƐ ƚŽ 
ǁŚŝĐŚ ŝƚ ďŝŶĚƐ͘ D�ϭZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ŵĞůĂŶŽĐǇƚĞƐ͖ ŝƚƐ ĂĐƚŝǀĂƚŝŽŶ ůĞĂĚƐ ƚŽ ƉƌŽĚƵĐƚŝŽŶ ŽĨ 
ŵĞůĂŶŝŶ͘ �ǆƉĞĐƚĞĚ ƉŚĂƌŵĂĐŽůŽŐǇ ĨŽƌ �Dd ďŝŶĚŝŶŐ ƚŽ D�Zϭ ŝƐ ĞŶŚĂŶĐĞĚ ƉŝŐŵĞŶƚĂƚŝŽŶ͕ ǁŚŝĐŚ 
ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ĚŽŐƐ ĂŶĚ ŝŶ ŚƵŵĂŶƐ͘ /ƚ ŝƐ ĂůƐŽ ĞǆƉƌĞƐƐĞĚ ŽŶ ĐĞůůƐ ŽĨ ƚŚĞ ŝŵŵƵŶĞ ƐǇƐƚĞŵ ĂŶĚ
ŵĂǇ ƉůĂǇ Ă ƌŽůĞ ŝŶ ƌĞŐƵůĂƚŝŶŐ ƚŚĞ ŝŶĨůĂŵŵĂƚŽƌǇ ƌĞƐƉŽŶƐĞ͘ 

D�ϰZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ŶĞƵƌŽŶƐ ŽĨ ƚŚĞ �E^͘ /ƚ ŝƐ ĞǆƉƌĞƐƐĞĚ Ăƚ ŚŝŐŚ ĚĞŶƐŝƚǇ ŝŶ ƚŚĞ ƉĂƌĂǀĞŶƚƌŝĐƵůĂƌ
ƌĞŐŝŽŶ ŽĨ ƚŚĞ ŚǇƉŽƚŚĂůĂŵƵƐ ĂŶĚ ŝŶ ƚŚĞ ĚŽƌƐĂů ŵŽƚŽƌ ŶƵĐůĞƵƐ ŽĨ ƚŚĞ ǀĂŐƵƐ ;�DsͿ ŝŶ ƚŚĞ 
ŚŝŶĚďƌĂŝŶ͘ WĞƌŝƉŚĞƌĂů ĞǆƉƌĞƐƐŝŽŶ ŝƐ ůĞƐƐ ǁĞůů ĐŚĂƌĂĐƚĞƌŝǌĞĚ͕ ďƵƚ ŝƚ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ŶĞƌǀĞ ĞŶĚŝŶŐƐ 
ŽĨ ƚŚĞ ƉĞŶŝƐ͘ DĞůĂŶŽĐŽƌƚŝŶ ŝŶĚƵĐƚŝŽŶ ŽĨ ƉĞŶŝůĞ ĞƌĞĐƚŝŽŶ ŚĂƐ ďĞĞŶ ƐŚŽǁŶ ƚŽ ďĞ ŵŽĚƵůĂƚĞĚ ďǇ 
D�ϰZ͘ 

ϯϵ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

D�ϯZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŝŶ ƚŚĞ �E^ ĂŶĚ ŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ;'/Ϳ ƚƌĂĐƚ͘ /ƚ ŵĂǇ ŚĂǀĞ ŽǀĞƌůĂƉƉŝŶŐ ĨƵŶĐƚŝŽŶƐ
ǁŝƚŚ D�ϰZ͘ �Dd ĐĂŶ ŝŶĚƵĐĞ ĞŵĞƐŝƐ͕ ǁŚŝĐŚ ŵĂǇ ďĞ ƌĞůĂƚĞĚ ƚŽ D�ϯZ ĞǆƉƌĞƐƐŝŽŶ͘ 

/ƚ ŝƐ ĞǆƉĞĐƚĞĚ ƚŚĂƚ Ă ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ŽĨ �Dd ǁŝůů ǇŝĞůĚ ƚŝƐƐƵĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ƚŚĂƚ ĂƌĞ ƐƵĨĨŝĐŝĞŶƚ
ƚŽ ƉƌŽĚƵĐĞ ƉŚĂƌŵĂĐŽůŽŐŝĐĂů ĂĐƚŝǀŝƚǇ Ăƚ ƚŚĞ D�ϭZ͕ D�ϰZ͕ ĂŶĚ ƉŽƐƐŝďůǇ D�ϯZ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽƉŽƐĞƐ ƚŚĂƚ ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ ĞĨĨĞĐƚ ĨŽƌ ,^�� ŽĐĐƵƌƐ (b) (4)

^ĂĨĞƚǇ WŚĂƌŵĂĐŽůŽŐǇ 
�Dd ǁĂƐ ŶĞŐĂƚŝǀĞ ĨŽƌ �E^ ĂŶĚ ƌĞƐƉŝƌĂƚŽƌǇ ƐĂĨĞƚǇ͘ 'ĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ;ĞŵĞƚŝĐͿ ĞĨĨĞĐƚƐ ǁĞƌĞ 
ĚĞŵŽŶƐƚƌĂƚĞĚ ŝŶ ƚŚĞ ĨĞƌƌĞƚ Ăƚ ĚŽƐĞƐ ĞƐƚŝŵĂƚĞĚ ƚŽ ďĞ ŶĞĂƌ ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ƌĂŶŐĞ͘ �ŵĞƐŝƐ 
ǁĂƐ ĂůƐŽ ŝŶĐŝĚĞŶƚĂůůǇ ŽďƐĞƌǀĞĚ ŝŶ ƐĞǀĞƌĂů ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ĚŽŐ͘ /ƚ ŝƐ ŶŽƚ ŬŶŽǁŶ ǁŚĞƚŚĞƌ ƚŚĞ ĞŵĞƚŝĐ
ĞĨĨĞĐƚ ŝƐ ĚƵĞ ƚŽ Ă ĚŝƌĞĐƚ ĞĨĨĞĐƚ ŽŶ ƚŚĞ ƐƚŽŵĂĐŚ Žƌ ŝƐ Ă ĐĞŶƚƌĂůůǇ ŵĞĚŝĂƚĞĚ ĞĨĨĞĐƚ͘ 

dŽ ĞǀĂůƵĂƚĞ �s ƐĂĨĞƚǇ͕ ƐƚĂŶĚĂƌĚ ŝŶ ǀŝƚƌŽ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĂŶĚ �Dd ǁĂƐ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ 
ĨŽƌ ƉƌŽĂƌƌŚǇƚŚŵŝĂ ƌŝƐŬ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ƐŝŶŐůĞ ĂĚĞƋƵĂƚĞ ŝŶ ǀŝǀŽ ƐƚƵĚǇ ƚŚĂƚ ĞǀĂůƵĂƚĞĚ �s 
ƉĂƌĂŵĞƚĞƌƐ͘ ZĂƚŚĞƌ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƌĞůŝĞĚ ŽŶ ǁĞŝŐŚƚ ŽĨ ĞǀŝĚĞŶĐĞ ĨƌŽŵ Ă ƐĞƌŝĞƐ ŽĨ ƐƚƵĚŝĞƐ 
ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ƌĂƚ͕ ĚŽŐ͕ ĂŶĚ ŵŽŶŬĞǇ ƚŽ ƐƵƉƉŽƌƚ �s ƐĂĨĞƚǇ͘ /Ŷ ǀŝǀŽ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ďǇ
ƚŚĞ /s͕ ^�͕ ĂŶĚ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞƐ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ĨŝŶĚŝŶŐƐ ĨŽƌ ƚŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ
ĞůĞĐƚƌŽĐĂƌĚŝŽŐƌĂŵ ;��'Ϳ ƉĂƌĂŵĞƚĞƌƐ͕ ĂƐ ŵĞĂƐƵƌĞĚ ŝŶ ƚŚĞ ĚŽŐ ĂŶĚ ŵŽŶŬĞǇ͕ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů 
ƌŽƵƚĞ͘ dŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ƉĂƌĂŵĞƚĞƌƐ ǁĂƐ ĞǆĂŵŝŶĞĚ ŝŶ ƌĂƚ͕ ĚŽŐ͕ ĂŶĚ ŵŽŶŬĞǇ 
ĂŶĚ ǇŝĞůĚĞĚ ƉŽƐŝƚŝǀĞ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞ ƌĂƚ ĂŶĚ ĚŽŐ͕ ďƵƚ ŶŽ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞ ŵŽŶŬĞǇ͘ /Ŷ ƚŚĞ ƌĂƚ ĂŶĚ
ĚŽŐ͕ ďŽƚŚ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ;�WͿ ĂŶĚ ŚĞĂƌƚ ƌĂƚĞ ;,ZͿ ǁĞƌĞ ĞůĞǀĂƚĞĚ ďǇ �Dd͘ EŽ ŽďƐĞƌǀĞĚ ĞĨĨĞĐƚ 
ůĞǀĞůƐ ;EK�>ƐͿ ǁĞƌĞ ŽďƚĂŝŶĞĚ ŝŶ ƚŚĞ ĚŽŐ ƚŚĂƚ ǁĞƌĞ ĂƉƉƌŽǆŝŵĂƚĞůǇ ŚĂůĨ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ 
ĚŽƐĞ ďĂƐĞĚ ŽŶ ĂƌĞĂ ƵŶĚĞƌ ƚŚĞ ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶͲƚŝŵĞ ĐƵƌǀĞ ;�h�Ϳ͘ tĞŝŐŚƚ ŽĨ ĞǀŝĚĞŶĐĞ 
ƚŚĞƌĞĨŽƌĞ ŝŶĚŝĐĂƚĞƐ ƚŚĂƚ ĞůĞǀĂƚĞĚ �W ĂŶĚ ,Z ĂƌĞ ƉŽƐƐŝďůĞ ĨŽůůŽǁŝŶŐ �Dd ĞǆƉŽƐƵƌĞ͕ ĂŶĚ ƚŚĂƚ ƚŚĞ 
ƚŚƌĞƐŚŽůĚ ĨŽƌ �s ĐŚĂŶŐĞƐ ƚŽ ĂƉƉĞĂƌ ŝŶ ƚŚĞ ƌĂƚ ĂŶĚ ƚŚĞ ĚŽŐ ĂƌĞ ŶĞĂƌ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ 
ƌĂŶŐĞ ďĂƐĞĚ ŽŶ �h�͘ dŚĞ ůŝŬĞůǇ ŵĞĐŚĂŶŝƐŵ ŽĨ ĂĐƚŝŽŶ͕ ďĂƐĞĚ ŽŶ ůŝƚĞƌĂƚƵƌĞ͕ ŝƐ ĂĐƚŝǀĂƚŝŽŶ ŽĨ ĐĞŶƚƌĂů 
D�ϰ ĂŶĚͬŽƌ D�ϯ ƌĞĐĞƉƚŽƌƐ͘ dŚĞƐĞ ƉŽƐŝƚŝǀĞ ĨŝŶĚŝŶŐƐ ĂƌĞ ŵŝƚŝŐĂƚĞĚ ďǇ ƚŚĞ ůĂĐŬ ŽĨ ƌĞƐƉŽŶƐĞ ďǇ ƚŚĞ 
ŵŽŶŬĞǇ Ăƚ ĚŽƐĞƐ ƚŚĂƚ ǁĞƌĞ ϯ͘ϲy ƚŚĞ ƉƌŽƉŽƐĞĚ ŚƵŵĂŶ ĚŽƐĞ͘ �ůĞǀĂƚĞĚ �W ŚĂƐ ďĞĞŶ ŽďƐĞƌǀĞĚ ŝŶ
ŚƵŵĂŶƐ ĨŽůůŽǁŝŶŐ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞƐ ŽĨ �Dd͘ 

��D� 
dŚĞ ĂďƐŽƌƉƚŝŽŶ͕ ĚŝƐƚƌŝďƵƚŝŽŶ͕ ŵĞƚĂďŽůŝƐŵ͕ ĞǆĐƌĞƚŝŽŶ ;��D�Ϳ ŽĨ �Dd ǁĂƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ŝŶ ƐŝŶŐůĞͲ 
ĂŶĚ ŵƵůƚŝƉůĞͲĚŽƐĞ ƐƚƵĚŝĞƐ ŝŶ ďŽƚŚ ƐĞǆĞƐ ŽĨ ŵŽƵƐĞ͕ ƌĂƚ͕ ƌĂďďŝƚ͕ ĨĞƌƌĞƚ͕ ĚŽŐ͕ ĂŶĚ ŵŽŶŬĞǇ ďǇ ƚŚĞ 
^�͕ /s͕ ĂŶĚ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞƐ͘ 

ϰϬ 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

MC3R is expressed in the CNS and gastrointestinal (GI) tract. It may have overlapping functions

with MC4R. BMT can induce emesis, which may be related to MC3R expression.

It is expected that a therapeutic dose of BMT will yield tissue concentrations that are sufficient

to produce pharmacological activity at the MC1R, MC4R, and possibly MC3R.

The Applicant proposes that the therapeutic effect for HSDD occurs (b) (4)

Safety Pharmacology

BMT was negative for CNS and respiratory safety. Gastrointestinal (emetic) effects were

demonstrated in the ferret at doses estimated to be near the therapeutic dose range. Emesis

was also incidentally observed in several studies in the dog. It is not known whether the emetic

effect is due to a direct effect on the stomach or is a centrally mediated effect.

To evaluate CV safety, standard in vitro studies were conducted and BMT was found negative

for proarrhythmia risk. However, there was no single adequate in vivo study that evaluated CV

parameters. Rather, the Applicant relied on weight of evidence from a series of studies

conducted in the rat, dog, and monkey to support CV safety. In vivo studies were conducted by

the IV, SC, and intranasal routes. There were no findings for the effect of BMT on

electrocardiogram (ECG) parameters, as measured in the dog and monkey, by the intranasal

route. The effect of BMT on blood pressure parameters was examined in rat, dog, and monkey

and yielded positive findings in the rat and dog, but no findings in the monkey. In the rat and

dog, both blood pressure (BP) and heart rate (HR) were elevated by BMT. No observed effect

levels (NOELs) were obtained in the dog that were approximately half the human therapeutic

dose based on area under the plasma concentration-time curve (AUC). Weight of evidence

therefore indicates that elevated BP and HR are possible following BMT exposure, and that the

threshold for CV changes to appear in the rat and the dog are near the human therapeutic

range based on AUC. The likely mechanism of action, based on literature, is activation of central

MC4 and/or MC3 receptors. These positive findings are mitigated by the lack of response by the

monkey at doses that were 3.6X the proposed human dose. Elevated BP has been observed in

humans following therapeutic doses of BMT.

ADME

The absorption, distribution, metabolism, excretion (ADME) of BMT was characterized in single-

and multiple-dose studies in both sexes of mouse, rat, rabbit, ferret, dog, and monkey by the

SC, IV, and intranasal routes.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ďƐŽƌƉƚŝŽŶ 

&ŽĐƵƐŝŶŐ ŽŶ ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐĂůůǇ ƌĞůĞǀĂŶƚ ƐƵďĐƵƚĂŶĞŽƵƐ ƌŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ĂďƐŽƌƉƚŝŽŶ 
ĂĐƌŽƐƐ ƐƉĞĐŝĞƐ ǁĂƐ ƌĂƉŝĚ ;чϭ ŚŽƵƌͿ͕ ĂŶĚ ĞǆƉŽƐƵƌĞ ǁĂƐ ƉƌŽƉŽƌƚŝŽŶĂů ƚŽ ĚŽƐĞ͘ �ŝŽĂǀĂŝůĂďŝůŝƚǇ ǁĂƐ 
ϭϬϬй͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ĚŝĨĨĞƌĞŶĐĞƐ ďĞƚǁĞĞŶ ƐĞǆĞƐ͘ sŽůƵŵĞ ŽĨ ĚŝƐƚƌŝďƵƚŝŽŶ ǁĂƐ ůŽǁ͕ 
ĂŶĚ ƚŚĞ ƚŝŵĞ ĐŽƵƌƐĞ ŽĨ ĞůŝŵŝŶĂƚŝŽŶ ǁĂƐ ƌĂƉŝĚ ;dϭͬϮсϭ ƚŽ Ϯ ŚŽƵƌƐͿ͘ 

�ŝƐƚƌŝďƵƚŝŽŶ 

�Dd ďŝŶĚŝŶŐ ƚŽ ƉƌŽƚĞŝŶ ĨŽƌ ŶŽŶĐůŝŶŝĐĂů ƐƉĞĐŝĞƐ ǁĂƐ ϯϮй͕ ϲй͕ ĂŶĚ ϭϯй ĨŽƌ ŵŽƵƐĞ͕ ƌĂƚ͕ ĂŶĚ ĚŽŐ͕ 
ƌĞƐƉĞĐƚŝǀĞůǇ͘ DĞĂŶ ǀĂůƵĞƐ ĨŽƌ �Dd ƉƌŽƚĞŝŶ ďŝŶĚŝŶŐ ŝŶ ŚƵŵĂŶ ƐĞƌƵŵ ǁĂƐ ϭϯй ĂŶĚ ĐůŽƐĞůǇ 
ƌĞƐĞŵďůĞƐ ƉƌŽƚĞŝŶ ďŝŶĚŝŶŐ ŝŶ ƚŚĞ ĚŽŐ͘ dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ĚŝƐƚƌŝďƵƚŝŽŶ ƚŽ ďůŽŽĚ ĐĞůůƐ͘ 

/Ŷ Ă ŵŽƵƐĞ ƌĂĚŝŽůĂďĞů ĚŝƐƚƌŝďƵƚŝŽŶ ƐƚƵĚǇ͕ ƐƵďĐƵƚĂŶĞŽƵƐ �Dd ǁĂƐ ĨŽƵŶĚ ƚŽ ĚŝƐƚƌŝďƵƚĞ ƋƵŝĐŬůǇ ĂŶĚ
ǁŝĚĞůǇ ƚŽ ƚŝƐƐƵĞƐ ĂŶĚ ŽƌŐĂŶƐ͘ DŽƐƚ ƚŝƐƐƵĞƐ ŚĂĚ ƉĞĂŬ ƌĂĚŝŽĂĐƚŝǀŝƚǇ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ Ăƚ Ϭ͘ϱ ŚŽƵƌƐ 
ƉŽƐƚĚŽƐĞ ;ƚŚĞ ĨŝƌƐƚ ĞǀĂůƵĂƚŝŽŶ ƚŝŵĞ ƉŽŝŶƚͿ͘ /Ŷ ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ͕ ƚŚĞ ƚŝƐƐƵĞƐ ƐŚŽǁŝŶŐ ƚŚĞ ŚŝŐŚĞƐƚ
ƉĞĂŬ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŽĨ ƌĂĚŝŽĂĐƚŝǀŝƚǇ ;ĂĨƚĞƌ ƚŚĞ ĚŽƐĞ ƐŝƚĞͿ ƌĞĨůĞĐƚĞĚ ƚŚĞ ƌŽƵƚĞƐ ŽĨ ĞǆĐƌĞƚŝŽŶ͗ 
ŬŝĚŶĞǇ͕ ůŝǀĞƌ͕ ƐŵĂůů ŝŶƚĞƐƚŝŶĞ͕ ĂŶĚ ƉĂŶĐƌĞĂƐ͘ DĂůĞƐ ĂĚĚŝƚŝŽŶĂůůǇ ƐŚŽǁĞĚ ŚŝŐŚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŝŶ 
ƚŚĞ ďƵůďŽͲƵƌĞƚŚƌĂů ŐůĂŶĚ͘ 

ZĞůĞǀĂŶƚ ƚŽ ƚŚĞ ŵĞĐŚĂŶŝƐŵ ŽĨ ĂĐƚŝŽŶ͕ �Dd ǁĂƐ ƐŚŽǁŶ ƚŽ ĐƌŽƐƐ ƚŚĞ ďůŽŽĚʹďƌĂŝŶ ďĂƌƌŝĞƌ͕ ďƵƚ 
ǁŝƚŚ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĚĞůĂǇ͘ ZĂĚŝŽĂĐƚŝǀŝƚǇ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŝŶ ƚŚĞ ĐĞƌĞďĞůůƵŵ͕ ĐĞƌĞďƌƵŵ͕ ŵĞĚƵůůĂ͕ ĂŶĚ 
ƐƉŝŶĂů ĐŽƌĚ ƉĞĂŬĞĚ Ăƚ Ă ůŽǁ ůĞǀĞů͕ Ϯϰ ŚŽƵƌƐ ĂĨƚĞƌ ŝŶũĞĐƚŝŽŶ ŝŶ ŵĂůĞƐ ĂŶĚ ϰ ŚŽƵƌƐ ĂĨƚĞƌ ŝŶũĞĐƚŝŽŶ ŝŶ 
ĨĞŵĂůĞƐ͘ dŚĞ ƌĞĂƐŽŶ ĨŽƌ ƚŚŝƐ ƐĞǆ ĚŝĨĨĞƌĞŶĐĞ ŝƐ ƵŶŬŶŽǁŶ͘ dŚĞ ĂǀĞƌĂŐĞ ƉĞĂŬ ƌĂĚŝŽůĂďĞů 
ĐŽŶĐĞŶƚƌĂƚŝŽŶ ;ŶŐ ĞƋƵŝǀĂůĞŶƚƐ ϭϰ�Ͳ�DdͬŐ ƚŝƐƐƵĞͿ ŝŶ ƚŚĞ �E^ ǁĂƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬϬϬ ŝŶ ďŽƚŚ 
ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ ;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬй ŽĨ ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶͿ͕ ǁŚŝĐŚ͕ ŝĨ ĂƐƐƵŵĞĚ ƚŽ ďĞ Ăůů 
ƉĂƌĞŶƚ ĐŽŵƉŽƵŶĚ͕ ŝƐ ĞƋƵĂů ƚŽ Ă ƚŝƐƐƵĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŽĨ ϭϬϬϬ ŶD͕ ǁĞůů ĂďŽǀĞ ƚŚĞ ŝŶŚŝďŝƚŽƌǇ 
ĐŽŶƐƚĂŶƚ ;<ŝͿ ĨŽƌ ƚŚĞ D�ϰ ƌĞĐĞƉƚŽƌ ŽĨ ϭϰ ŶD͘ �ůĞĂƌĂŶĐĞ ĨƌŽŵ ƚŚĞ �E^ ǁĂƐ ƐůŽǁ ƌĞůĂƚŝǀĞ ƚŽ 
ƐǇƐƚĞŵŝĐ ĐůĞĂƌĂŶĐĞ͕ ĂŶĚ ŵĞĂƐƵƌĂďůĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ƚŚĂƚ ǁĞƌĞ ϯ ƚŽ ϲy ƚŚĞ ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶ
ƌĞŵĂŝŶĞĚ Ăƚ Ϯϴ ĚĂǇƐ ƉŽƐƚĚŽƐĞ ŝŶ ďŽƚŚ ŵĂůĞ ĂŶĚ ĨĞŵĂůĞ ŵŝĐĞ͘ 

/Ŷ ĨĞŵĂůĞ ŵŝĐĞ͕ ůŽǁ ůĞǀĞůƐ ŽĨ ƌĂĚŝŽĂĐƚŝǀŝƚǇ ǁĞƌĞ ŵĞĂƐƵƌĞĚ ĨŽƌ ƵƉ ƚŽ Ϯϴ ĚĂǇƐ ƉŽƐƚĚŽƐĞ ŝŶ ƵƚĞƌƵƐ
ĂŶĚ ŽǀĂƌǇ͘ /Ŷ ŵĂůĞƐ͕ ƌĂĚŝŽĂĐƚŝǀŝƚǇ ƐůŽǁůǇ ĐƌŽƐƐĞĚ ƚŚĞ ďůŽŽĚͲƚĞƐƚŝƐ ďĂƌƌŝĞƌ͕ ƉĞĂŬŝŶŐ Ăƚ ůŽǁ ůĞǀĞůƐ
Ăƚ Ϯϰ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͕ ĂŶĚ ƚŚĞŶ ǁĂƐ ƐůŽǁůǇ ĐůĞĂƌĞĚ͘ 

�Dd ǁĂƐ ŶŽƚ ĨŽƵŶĚ ƚŽ ďĞ ƐƉĞĐŝĨŝĐĂůůǇͲĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŵĞůĂŶŝŶͲĐŽŶƚĂŝŶŝŶŐ ƚŝƐƐƵĞƐ ƐƵĐŚ ĂƐ ƚŚĞ 
ĞǇĞ ĂŶĚ ƚŚĞ ƐŬŝŶ͕ ůĞƐƐŽŶŝŶŐ Ă ĐŽŶĐĞƌŶ ĨŽƌ ƚŽǆŝĐŝƚǇ ŝŶ ƚŚĞƐĞ ƚŝƐƐƵĞƐ͘ 

�ŝƐƚƌŝďƵƚŝŽŶ ŝŶ ƉƌĞŐŶĂŶƚ ĂŶŝŵĂůƐ ǁĂƐ ŶŽƚ ĂƐƐĞƐƐĞĚ͘ /ƚ ŝƐ ŶŽƚ ŬŶŽǁŶ ǁŚĞƚŚĞƌ �Dd ĐƌŽƐƐĞƐ ƚŚĞ
ƉůĂĐĞŶƚĂ Žƌ ŝŶƚŽ ŵŝůŬ͘ 

ϰϭ
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Vyleesi/bremelanotide

Absorption

Focusing on the therapeutically relevant subcutaneous route of administration, absorption

across species was rapid ($1 hour), and exposure was proportional to dose. Bioavailability was

100%. There were no significant differences between sexes. Volume of distribution was low,

and the time course of elimination was rapid (Tl/2:1 to 2 hours).

Distribution

BMT binding to protein for nonclinical species was 32%, 6%, and 13% for mouse, rat, and dog,

respectively. Mean values for BMT protein binding in human serum was 13% and closely

resembles protein binding in the dog. There was no evidence for distribution to blood cells.

In a mouse radiolabel distribution study, subcutaneous BMT was found to distribute quickly and

widely to tissues and organs. Most tissues had peak radioactivity concentrations at 0.5 hours

postdose (the first evaluation time point). In males and females, the tissues showing the highest

peak concentrations of radioactivity (after the dose site) reflected the routes of excretion:

kidney, liver, small intestine, and pancreas. Males additionally showed high concentrations in

the bulbo-urethral gland.

Relevant to the mechanism of action, BMT was shown to cross the blood—brain barrier, but

with a significant delay. Radioactivity concentrations in the cerebellum, cerebrum, medulla, and

spinal cord peaked at a low level, 24 hours after injection in males and 4 hours after injection in

females. The reason for this sex difference is unknown. The average peak radiolabel

concentration (ng equivalents 14C-BMT/g tissue) in the CNS was approximately 1000 in both

males and females (approximately 10% of plasma concentration), which, if assumed to be all

parent compound, is equal to a tissue concentration of 1000 nM, well above the inhibitory

constant (Ki) for the MC4 receptor of 14 nM. Clearance from the CNS was slow relative to

systemic clearance, and measurable concentrations that were 3 to 6X the plasma concentration

remained at 28 days postdose in both male and female mice.

In female mice, low levels of radioactivity were measured for up to 28 days postdose in uterus

and ovary. In males, radioactivity slowly crossed the blood-testis barrier, peaking at low levels

at 24 hours postdose, and then was slowly cleared.

BMT was not found to be specifically-associated with melanin-containing tissues such as the

eye and the skin, lessoning a concern for toxicity in these tissues.

Distribution in pregnant animals was not assessed. It is not known whether BMT crosses the

placenta or into milk.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

DĞƚĂďŽůŝƐŵ 

/Ŷ ǀŝƚƌŽ ŵĞƚĂďŽůŝƐŵ ǁĂƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ŝŶ ŵŽƵƐĞ͕ ƌĂƚ͕ ĚŽŐ͕ ĂŶĚ ŚƵŵĂŶ ŚĞƉĂƚŽĐǇƚĞƐ͘ /Ŷ ǀŝƚƌŽ͕ ŶŽ
ƵŶŝƋƵĞ ŚƵŵĂŶ ŵĞƚĂďŽůŝƚĞƐ ǁĞƌĞ ĨŽƵŶĚ͘ �Ɛ ĞǆƉĞĐƚĞĚ͕ ŝŶ ǀŝƚƌŽ ŵĞƚĂďŽůŝƐŵ ŽĨ �Dd ǁĂƐ 
ĂĐĐŽŵƉůŝƐŚĞĚ ďǇ ŚǇĚƌŽůǇƐŝƐ ŽĨ ƉĞƉƚŝĚĞ ďŽŶĚƐ͘ 

/Ŷ ǀŝǀŽ ŵĞƚĂďŽůŝƐŵ ǁĂƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ŽŶůǇ ŝŶ ƚŚĞ ŵŽƵƐĞ͘ dŚĞƌĞ ǁĂƐ ŽŶĞ ŵĂũŽƌ ŵĞƚĂďŽůŝƚĞ ;DϯͿ͕
ƚŚĞ ƐǇŶƚŚĞƚŝĐ ĂŵŝŶŽ ĂĐŝĚ �ͲƉŚĞŶǇůĂůĂŶŝŶĞ͕ ƚŚĂƚ ĂĐĐŽƵŶƚĞĚ ĨŽƌ ϭϭ͘ϯй ĂŶĚ ϴ͘ϯй ŽĨ ƚŚĞ ĚŽƐĞ ŝŶ 
ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ͕ ƌĞƐƉĞĐƚŝǀĞůǇ ĂŶĚ ŝƐ ŶŽƚ ŬŶŽǁŶ ƚŽ ŚĂǀĞ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌ ĂĐƚŝǀŝƚǇ͘ 

,ƵŵĂŶ ŵĞƚĂďŽůŝƐŵ ŝŶ ǀŝǀŽ ǁĂƐ ƐŝŵŝůĂƌ͘ �ŽŶǀĞƌƐŝŽŶ ŽĨ �Dd ƚŽ Dϯ ŽĐĐƵƌƐ ďĞƚǁĞĞŶ ϰ ĂŶĚ ϴ ŚŽƵƌƐ 
ĂŶĚ ŝƐ ĐŽŵƉůĞƚĞ ďǇ Ϯϰ ŚŽƵƌƐ͘ dŚƵƐ͕ ƚŚĞ ƚŝŵĞ ƚŚĂƚ �Dd ĐŝƌĐƵůĂƚĞƐ ŝŶ ŝƚƐ ƉŚĂƌŵĂĐŽůŽŐŝĐĂůůǇ ĂĐƚŝǀĞ 
ĨŽƌŵ ŝƐ ůŝŵŝƚĞĚ͘ 

�ǆĐƌĞƚŝŽŶ 

�Dd ǁĂƐ ƌĂƉŝĚůǇ ĞǆĐƌĞƚĞĚ ŝŶ ƵƌŝŶĞ ĂŶĚ ĨĞĐĞƐ ĂĨƚĞƌ ^� ĚŽƐŝŶŐ ŝŶ ƚŚĞ ŵŽƵƐĞ͘ ,ĞƉĂƚŽͲďŝůŝĂƌǇ ĂŶĚ 
ƌĞŶĂů ĞǆĐƌĞƚŝŽŶ ǁĞƌĞ ƚŚĞ ŵĂũŽƌ ƌŽƵƚĞƐ ŽĨ ĞůŝŵŝŶĂƚŝŽŶ͘ �ǆĐƌĞƚŝŽŶ ƉƌŽĨŝůĞƐ ǁĞƌĞ ƐŝŵŝůĂƌ ĂĐƌŽƐƐ ƐĞǆ 
ǁŝƚŚ ƌĞŶĂů ĂŶĚ ĨĞĐĂů ĞǆĐƌĞƚŝŽŶ ďĞŝŶŐ ŶĞĂƌůǇ ĞƋƵĂů͘ dŚĞ ĞǆĐƌĞƚŝŽŶ ƉƌŽĨŝůĞ ŝŶ ƚŚĞ ŚƵŵĂŶ ǁĂƐ 
ƐŝŵŝůĂƌ͘ 

�ŽŵƉĂƌĂƚŝǀĞ ƚŽǆŝĐŽŬŝŶĞƚŝĐƐ 

dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ ĂŶ ĂŶĂůǇƐŝƐ ŽĨ ĚŽƐĞ ĞƋƵŝǀĂůĞŶĐǇ ĂĐƌŽƐƐ ƐƉĞĐŝĞƐ ďƵƚ ĚŝĚ ƉƌŽǀŝĚĞ Ă 
ƚĂďůĞ ǁŝƚŚ Ăůů ƚŚĞ ĐŽůůĂƚĞĚ ƚŽǆŝĐŽŬŝŶĞƚŝĐƐ ;d<Ϳ ĚĂƚĂ͘ /ŶƐƉĞĐƚŝŽŶ ŽĨ ƚŚŝƐ ĚĂƚĂ ƐŚŽǁĞĚ ƚŚĂƚ
ĞƋƵŝǀĂůĞŶƚ ĚŽƐĞƐ ďĂƐĞĚ ŽŶ ŵŐͬŵϮ ŝŶ ƚŚĞ ŵŽƵƐĞ ƉƌŽĚƵĐĞĚ ŚŝŐŚĞƌ ĞǆƉŽƐƵƌĞƐ ƚŚĂŶ ŝŶ ƚŚĞ ĚŽŐ͘ 
�ĂƐĞĚ ŽŶ ŚƵŵĂŶ ĞƋƵŝǀĂůĞŶƚ ĚŽƐĞ ;,��Ϳ ŝŶ ŵŐͬŬŐ ĂŶĚ ĂƐƐƵŵŝŶŐ ƉƌŽƉŽƌƚŝŽŶĂůŝƚǇ͕ ĞǆƉŽƐƵƌĞ ŝŶ 
ŶŽŶĐůŝŶŝĐĂů ƐƉĞĐŝĞƐ ǁĂƐ ĐŽŵƉĂƌĂďůĞ ƚŽ ŚƵŵĂŶ ĨŽƌ ƚŚĞ ŵŽƵƐĞ ĂŶĚ ƉƌĞŐŶĂŶƚ ƌĂďďŝƚ͕ ĂŶĚ ůŽǁĞƌ ŝŶ 
ƚŚĞ ƌĂƚ ĂŶĚ ĚŽŐ͘ 

'ĞŶĞƌĂů dŽǆŝĐŽůŽŐǇ 
^ŝŶŐůĞͲĚŽƐĞ ƚŽǆŝĐŝƚǇ 

^ŝŶŐůĞͲĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ ďǇ ƚŚĞ ^� ƌŽƵƚĞ ƐŚŽǁĞĚ ƚŚĂƚ �Dd ǁĂƐ ǁĞůů ƚŽůĞƌĂƚĞĚ ďǇ ŵŽƵƐĞ ĂŶĚ 
ĚŽŐ͘ /Ŷ ƚŚĞ ŵŽƵƐĞ͕ ƚŚĞƌĞ ǁĞƌĞ ƐŝŐŶŝĨŝĐĂŶƚ ĐůŝŶŝĐĂů ƐŝŐŶƐ Ăƚ ƚŚĞ ŵĂǆŝŵƵŵ ƚŽůĞƌĂƚĞĚ ĚŽƐĞ ŽĨ ϭϱϬ
ŵŐͬŬŐ͘ /Ŷ ƚŚĞ ĚŽŐ͕ ƐŝŶŐůĞͲĚŽƐĞ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƵƉ ƚŽ ϭϱ ŵŐͬŬŐ ĂŶĚ ǁĞƌĞ ǁĞůů ƚŽůĞƌĂƚĞĚ
ŽƚŚĞƌ ƚŚĂŶ ĨŽƌ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ͘ ZĂƚƐ ǁĞƌĞ ŝŶƚŽůĞƌĂŶƚ ŽĨ ^� ĚŽƐŝŶŐ͖ ĂŶĚ ďǇ ƚŚĞ /s ƌŽƵƚĞ Ă
ŵĂǆŝŵƵŵ ƚŽůĞƌĂƚĞĚ ĚŽƐĞ ŽĨ ϭ͘ϱ ŵŐͬŬŐ ǁĂƐ ƐĞƚ͘ ,ŽǁĞǀĞƌ͕ ŵŽƌƚĂůŝƚǇ ĂďŽǀĞ ƚŚĂƚ ĚŽƐĞ͕ ƐƚĂƌƚŝŶŐ Ăƚ 
Ϯ ŵŐͬŬŐ͕ ǁĂƐ ŶŽƚ ĞǆƉůĂŝŶĞĚ͘ �ĐƵƚĞ ĚŽƐĞ ƚŽǆŝĐŝƚǇ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ ǁĂƐ ŶŽƚ ĂĐŚŝĞǀĞĚ ŝŶ ƌĂƚ͕ 
ĚŽŐ͕ Žƌ ŵŽŶŬĞǇ͘ KǀĞƌĂůů͕ ƐƉĞĐŝĞƐ ƐĞŶƐŝƚŝǀŝƚǇ ďǇ ƚŚĞ ^� ƌŽƵƚĞ ǁĂƐ ƌĂƚ х ĚŽŐ х ŵŽƵƐĞ͘ ^ƚƵĚŝĞƐ ŝŶ 
ƚŚĞ ƌĂďďŝƚ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĨŽƌ ƌĞƉƌŽĚƵĐƚŝǀĞ ƚŽǆŝĐŝƚǇ ĂŶĚ ƚŚĞ ƌĂďďŝƚ͕ ůŝŬĞ ƚŚĞ ƌĂƚ͕ ǁĂƐ ĨŽƵŶĚ ƚŽ ďĞ 
ĞǆƚƌĞŵĞůǇ ƐĞŶƐŝƚŝǀĞ ĂŶĚ ŝŶƚŽůĞƌĂŶƚ ƚŽ ƚƌĞĂƚŵĞŶƚ ǁŝƚŚ �Dd͕ ĂůƚŚŽƵŐŚ ŶŽ ƐŝŶŐůĞͲĚŽƐĞ ŵĂǆŝŵƵŵ 
ƚŽůĞƌĂƚĞĚ ĚŽƐĞ ǁĂƐ ĚĞĨŝŶĞĚ͘ 

ϰϮ 
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Vyleesi/bremelanotide

Metabolism

In vitro metabolism was characterized in mouse, rat, dog, and human hepatocytes. In vitro, no

unique human metabolites were found. As expected, in vitro metabolism of BMT was

accomplished by hydrolysis of peptide bonds.

In vivo metabolism was characterized only in the mouse. There was one major metabolite (M3),

the synthetic amino acid D-phenylalanine, that accounted for 11.3% and 8.3% of the dose in

males and females, respectively and is not known to have melanocortin receptor activity.

Human metabolism in vivo was similar. Conversion of BMT to M3 occurs between 4 and 8 hours

and is complete by 24 hours. Thus, the time that BMT circulates in its pharmacologically active

form is limited.

Excretion

BMT was rapidly excreted in urine and feces after SC dosing in the mouse. Hepato-biliary and

renal excretion were the major routes of elimination. Excretion profiles were similar across sex

with renal and fecal excretion being nearly equal. The excretion profile in the human was

similar.

Comparative toxicokinetics

The Applicant did not provide an analysis of dose equivalency across species but did provide a

table with all the collated toxicokinetics (TK) data. Inspection of this data showed that

equivalent doses based on mg/m2 in the mouse produced higher exposures than in the dog.

Based on human equivalent dose (HED) in mg/kg and assuming proportionality, exposure in

nonclinical species was comparable to human for the mouse and pregnant rabbit, and lower in

the rat and dog.

General Toxicology

Single-dose toxicity

Single-dose toxicity studies by the SC route showed that BMT was well tolerated by mouse and

dog. In the mouse, there were significant clinical signs at the maximum tolerated dose of 150

mg/kg. In the dog, single-dose studies were conducted up to 15 mg/kg and were well tolerated

other than for injection-site reactions. Rats were intolerant of SC dosing; and by the IV route a

maximum tolerated dose of 1.5 mg/kg was set. However, mortality above that dose, starting at

2 mg/kg, was not explained. Acute dose toxicity by the intranasal route was not achieved in rat,

dog, or monkey. Overall, species sensitivity by the SC route was rat > dog > mouse. Studies in

the rabbit were conducted for reproductive toxicity and the rabbit, like the rat, was found to be

extremely sensitive and intolerant to treatment with BMT, although no single-dose maximum

tolerated dose was defined.

42

Reference ID: 4452816



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ZĞƉĞĂƚ ĚŽƐĞ ƚŽǆŝĐŝƚǇ 

WŝǀŽƚĂů ƌĞƉĞĂƚͲĚŽƐĞ ƐƚƵĚŝĞƐ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ŶŽŶĐůŝŶŝĐĂů ƚŽǆŝĐŝƚǇ ŽĨ �Dd ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ŵŝĐĞ 
ĂŶĚ ĚŽŐƐ ĨŽůůŽǁŝŶŐ ŽŶĐĞͲĂͲĚĂǇ ^� ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĨŽƌ ƵƉ ƚŽ Ϯϲ ĂŶĚ ϯϮ ǁĞĞŬƐ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ � ϰͲ 
ǁĞĞŬ ŶŽŶƉŝǀŽƚĂů ƐƚƵĚǇ ŝŶ ƚŚĞ ƌĂƚ ǁĂƐ ĂůƐŽ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ^� ƌŽƵƚĞ͘ 

DŽƵƐĞ͗ �Dd ĂĚŵŝŶŝƐƚĞƌĞĚ Ăƚ ϭϱ͕ ϯϬ͕ Žƌ ϳϱ ŵŐͬŬŐͬĚ ^� ĨŽƌ Ϯϲ ǁĞĞŬƐ ǁĂƐ ǁĞůůͲƚŽůĞƌĂƚĞĚ ďǇ ƚŚĞ 
ŵŽƵƐĞ͘ dŚĞ ƉƌŝŵĂƌǇ ƚŽǆŝĐŝƚǇ ǁĂƐ ƐŬŝŶ ƌĞĂĐƚŝŽŶƐ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ͘ dŚĞƌĞ ǁĞƌĞ ŵŝůĚ ƌĞĂĐƚŝǀĞ 
ĐŚĂŶŐĞƐ ŝŶ ůŝǀĞƌ ĂŶĚ ŬŝĚŶĞǇ ƚŚĂƚ ǁĞƌĞ ŶŽƚ ĐŽŶƐŝĚĞƌĞĚ ĂĚǀĞƌƐĞ͘ � ƚƌĞŶĚ ĨŽƌ ŝŶĐƌĞĂƐĞĚ ďŽĚǇ 
ǁĞŝŐŚƚ ĂŶĚ ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ǁĂƐ ŽďƐĞƌǀĞĚ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ ĚƵƌŝŶŐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͘ 
,ŽǁĞǀĞƌ͕ ďǇ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ƌĞĐŽǀĞƌǇ ƉĞƌŝŽĚ͕ ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ĂŶĚ ŐƌŽƵƉ ŵĞĂŶ ďŽĚǇ ǁĞŝŐŚƚƐ 
ŝŶ ƚŚĞ ϳϱ ŵŐͬŬŐͬĚĂǇ ŐƌŽƵƉ ǁĞƌĞ ůŽǁĞƌ ƚŚĂŶ ĐŽŶƚƌŽůƐ͘ d<͗ �ǆƉŽƐƵƌĞƐ ǁĞƌĞ ƐƚĂďůĞ Žƌ ƐůŝŐŚƚůǇ 
ŝŶĐƌĞĂƐĞĚ ŽǀĞƌ ƚŚĞ ĚƵƌĂƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐĞǆ ĚŝĨĨĞƌĞŶĐĞƐ͘ �ĂƐĞĚ ŽŶ ƚŚĞƐĞ 
ĨŝŶĚŝŶŐƐ͕ EK�>сϯϬ ŵŐͬŬŐͬĚĂǇ͘ �ƚ ƚŚĂƚ ĚŽƐĞ͕ ƚŚĞ ŵĂƌŐŝŶ ŽĨ ĞǆƉŽƐƵƌĞ ;DK�Ϳ ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ 
ƉƌŽƉŽƐĞĚ ŚƵŵĂŶ ĚŽƐĞ ďĂƐĞĚ ŽŶ �h� ŽŶ ĚĂǇ ϭϴϬ ǁĂƐ ϱϲ͘ 

�ŽŐ͗ �Dd ĂĚŵŝŶŝƐƚĞƌĞĚ Ăƚ Ϯ͕ ϴ͕ Žƌ ϮϬ ŵŐͬŬŐͬĚ ĨŽƌ ϯϮ ǁĞĞŬƐ ǁĂƐ ƚŽůĞƌĂƚĞĚ ŽǀĞƌĂůů͕ ďƵƚ ƚŚĞƌĞ 
ǁĞƌĞ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ĨŝŶĚŝŶŐƐ ƚŚĂƚ ŝŶĐůƵĚĞĚ ƐƚĞƌĞŽƚǇƉŝĐ ďĞŚĂǀŝŽƌ͕ ďůĂĐŬ ĚŝƐĐŽůŽƌĂƚŝŽŶ ŽĨ ƚŚĞ 
ŚĂŝƌ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ͕ ĚĞĐƌĞĂƐĞĚ ďŽĚǇ ǁĞŝŐŚƚ ŐĂŝŶ͕ ŵŝůĚ ůŝǀĞƌ ĞŶǌǇŵĞ ĞůĞǀĂƚŝŽŶ͕ ĂŶĚ͕ ŝŶ 
ĨĞŵĂůĞƐ ŽŶůǇ͕ ŝŶĐƌĞĂƐĞĚ ĂĚƌĞŶĂů ǁĞŝŐŚƚ ǁŝƚŚŽƵƚ ĐŽƌƌĞƐƉŽŶĚŝŶŐ ŚŝƐƚŽůŽŐǇ͘ dŚĞƐĞ ĨŝŶĚŝŶŐƐ ǁĞƌĞ 
ůŝŬĞůǇ ĚƵĞ ƚŽ ĞǆĂŐŐĞƌĂƚĞĚ ƉŚĂƌŵĂĐŽůŽŐǇ ŽĨ �Dd͘ dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ĐŽŶƐŝĚĞƌ ĂŶǇ ŽĨ ƚŚĞƐĞ 
ĨŝŶĚŝŶŐƐ ĂĚǀĞƌƐĞ ĂŶĚ ƐĞƚ ƚŚĞ ŶŽͲŽďƐĞƌǀĞĚͲĂĚǀĞƌƐĞͲĞĨĨĞĐƚ ůĞǀĞů ;EK��>Ϳ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ͘ dŚĞ 
ƌĞǀŝĞǁ ƚĞĂŵ ƉƌĞĨĞƌƌĞĚ Ă ŵŽƌĞ ĐŽŶƐĞƌǀĂƚŝǀĞ EK��> ŽĨ Ϯ ŵŐͬŬŐ͕ ǁŚŝĐŚ Ɛƚŝůů ƉƌŽĚƵĐĞĚ ĞǆƉŽƐƵƌĞƐ 
ƚŚĂƚ ǁĞƌĞ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬͲĨŽůĚ ŐƌĞĂƚĞƌ ƚŚĂŶ ƚŚĞ ƉƌŽƉŽƐĞĚ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͘ 

ZĂƚ͗ DŽƐƚ ŽĨ ƚŚĞ ƌĞƉĞĂƚͲĚŽƐĞ ƐƚƵĚŝĞƐ ĐĂƌƌŝĞĚ ŽƵƚ ŝŶ ƚŚĞ ƌĂƚ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů 
ƌŽƵƚĞ͕ ǁŚŝĐŚ ĂůůŽǁĞĚ ĨŽƌ ůŽŶŐĞƌ ĚƵƌĂƚŝŽŶ ĚŽƐŝŶŐ͘ tĞ ďƌŝĞĨůǇ ŵĞŶƚŝŽŶ ƌĂƚ ƐƚƵĚŝĞƐ ŝŶ ƚŚŝƐ ƐƵŵŵĂƌǇ 
ƚŽ ŚŝŐŚůŝŐŚƚ ƚŚĞ ĨĂĐƚ ƚŚĂƚ ŝŶ Ă ŵŽƌĞ ƐĞŶƐŝƚŝǀĞ ƐƉĞĐŝĞƐ ƐƵĐŚ ĂƐ ƚŚĞ ƌĂƚ͕ ĚŽƐĞͲĚĞƉĞŶĚĞŶƚ ǁĞŝŐŚƚ 
ůŽƐƐ ŝƐ ŽŶĞ ŽĨ ƚŚĞ ƐŝŐŶƐ ŽĨ �Dd ĂĐƚŝǀŝƚǇ͘ tĞ ĂůƐŽ ŶŽƚĞ ƚŚĂƚ ŝŶ ƚǁŽ ŽĨ ƚŚĞ ƌĞƉĞĂƚͲĚŽƐĞ ŝŶƚƌĂŶĂƐĂů 
ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ƌĂƚ ;ϮϴͲ ĂŶĚ ϵϬͲĚĂǇͿ͕ ǀĂĐƵŽůŝǌĂƚŝŽŶ ŽĨ ƚŚĞ ĂĚƌĞŶĂů ĐŽƌƚĞǆ ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ŵĂůĞƐ͘ 
/ŶƚĞƌĞƐƚŝŶŐůǇ͕ ŝŶ ƚŚĞ ƚǁŽͲǇĞĂƌ ĐĂƌĐŝŶŽŐĞŶŝĐŝƚǇ ƐƚƵĚŝĞƐ͕ ŵĂůĞƐ ƚŚĂƚ ǁĞƌĞ ŝŶƚƌĂŶĂƐĂůůǇ ĚŽƐĞĚ ŽǀĞƌ
ƚŚĞ ƐĂŵĞ ƌĂŶŐĞ ĂƐ ŝŶ ƚŚĞ ƌĞƉĞĂƚͲĚŽƐĞ ƚŽǆ ƐƚƵĚŝĞƐ ǁĞƌĞ ĨŽƵŶĚ ƚŽ ŚĂǀĞ ďĞŶŝŐŶ ĐŽƌƚŝĐĂů ĂĚĞŶŽŵĂƐ͕ 
ǁŚŝĐŚ ĚŝĚ ŶŽƚ ƌŝƐĞ ƚŽ ƚŚĞ ůĞǀĞů ŽĨ ƐŝŐŶŝĨŝĐĂŶĐĞ ĂƐ Ă ƚƵŵŽƌ ĨŝŶĚŝŶŐ͘ 

�ŽŵŵĞŶƚ ŽŶ ĂĚƌĞŶĂů ĨŝŶĚŝŶŐƐ 

dŚĞƌĞ ǁĞƌĞ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞ ĂĚƌĞŶĂů ŐůĂŶĚ ŝŶ ƚŚƌĞĞ ƐƉĞĐŝĞƐ͗ ƌĂƚ͕ ƌĂďďŝƚ͕ ĂŶĚ ĚŽŐ͘ /Ŷ ƚŚĞ ƌĂƚ͕
ǀĂĐƵŽůĂƚŝŽŶ ŝŶ ƚŚĞ ĂĚƌĞŶĂů ĐŽƌƚĞǆ ǁĂƐ ĨŽƵŶĚ ;ǁŝƚŚŽƵƚ Ă ĐŽƌƌĞƐƉŽŶĚŝŶŐ ŝŶĐƌĞĂƐĞ ŝŶ ǁĞŝŐŚƚͿ͕ ĂŶĚ 
ƚŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶĚƵĐƚĞĚ Ă ĚĞĚŝĐĂƚĞĚ ƐƚƵĚǇ ƚŽ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ĨŝŶĚŝŶŐ͕ ƵůƚŝŵĂƚĞůǇ ĐŽŶĐůƵĚŝŶŐ 
ƚŚĂƚ ŝƚ ǁĂƐ ŶŽƚ ƚƌĞĂƚŵĞŶƚ ƌĞůĂƚĞĚ͘ /Ŷ ƚŚĞ ƉƌĞŐŶĂŶƚ ƌĂƚ͕ ��d, ĂŶĚ ĐŽƌƚŝĐŽƐƚĞƌŽŶĞ ǁĞƌĞ ĨŽƵŶĚ ƚŽ
ďĞ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĞůĞǀĂƚĞĚ ǁŝƚŚ ƚƌĞĂƚŵĞŶƚ͘ hŶĨŽƌƚƵŶĂƚĞůǇ͕ ĂĚƌĞŶĂů ǁĞŝŐŚƚ ĂŶĚ ŚŝƐƚŽƉĂƚŚŽůŽŐǇ ǁĂƐ 
ŶŽƚ ĚŽŶĞ ŝŶ ƚŚĂƚ ƐƚƵĚǇ͘ /Ŷ ƚŚĞ ƉƌĞŐŶĂŶƚ ƌĂďďŝƚ͕ ĂĚƌĞŶĂů ǁĞŝŐŚƚƐ ǁĞƌĞ ĞůĞǀĂƚĞĚ͕ ďƵƚ ŶŽ 
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Repeat dose toxicity

Pivotal repeat-dose studies to assess the nonclinical toxicity of BMT were conducted in mice

and dogs following once-a-day SC administration for up to 26 and 32 weeks, respectively. A 4-

week nonpivotal study in the rat was also conducted by the SC route.

Mouse: BMT administered at 15, 30, or 75 mg/kg/d SC for 26 weeks was well-tolerated by the

mouse. The primary toxicity was skin reactions at the high dose. There were mild reactive

changes in liver and kidney that were not considered adverse. A trend for increased body

weight and food consumption was observed at the high dose during the treatment period.

However, by the end of the recovery period, food consumption and group mean body weights

in the 75 mg/kg/day group were lower than controls. TK: Exposures were stable or slightly

increased over the duration of the study. There were no sex differences. Based on these

findings, NOEL=30 mg/kg/day. At that dose, the margin of exposure (MOE) compared to the

proposed human dose based on AUC on day 180 was 56.

Dog: BMT administered at 2, 8, or 20 mg/kg/d for 32 weeks was tolerated overall, but there

were treatment-related findings that included stereotypic behavior, black discoloration of the

hair, injection-site reactions, decreased body weight gain, mild liver enzyme elevation, and, in

females only, increased adrenal weight without corresponding histology. These findings were

likely due to exaggerated pharmacology of BMT. The Applicant did not consider any of these

findings adverse and set the no-observed-adverse-effect level (NOAEL) at the high dose. The

review team preferred a more conservative NOAEL of 2 mg/kg, which still produced exposures

that were approximately 10-fold greater than the proposed therapeutic dose.

Rat: Most of the repeat-dose studies carried out in the rat were conducted by the intranasal

route, which allowed for longer duration dosing. We briefly mention rat studies in this summary

to highlight the fact that in a more sensitive species such as the rat, dose-dependent weight

loss is one of the signs of BMT activity. We also note that in two of the repeat-dose intranasal

studies in the rat (28- and 90-day), vacuolization of the adrenal cortex was observed in males.

Interestingly, in the two-year carcinogenicity studies, males that were intranasally dosed over

the same range as in the repeat-dose tox studies were found to have benign cortical adenomas,

which did not rise to the level of significance as a tumor finding.

Comment on adrenal findings

There were findings in the adrenal gland in three species: rat, rabbit, and dog. In the rat,

vacuolation in the adrenal cortex was found (without a corresponding increase in weight), and

the Applicant conducted a dedicated study to characterize the finding, ultimately concluding

that it was not treatment related. In the pregnant rat, ACTH and corticosterone were found to

be significantly elevated with treatment. Unfortunately, adrenal weight and histopathology was

not done in that study. In the pregnant rabbit, adrenal weights were elevated, but no
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŚŝƐƚŽƉĂƚŚŽůŽŐǇ ǁĂƐ ĐĂƌƌŝĞĚ ŽƵƚ͘ /Ŷ ƚŚĞ ĚŽŐ͕ ĂĚƌĞŶĂů ǁĞŝŐŚƚƐ ǁĞƌĞ ĞůĞǀĂƚĞĚ͕ ďƵƚ ƚŚĞƌĞ ǁĂƐ ŶŽ
ĐŽƌƌĞƐƉŽŶĚŝŶŐ ŚŝƐƚŽƉĂƚŚŽůŽŐǇ͘ ��d, ĂŶĚ ĐŽƌƚŝƐŽů Žƌ ĐŽƌƚŝĐŽƐƚĞƌŽŶĞ ŵĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ŶŽƚ 
ĐŽŶĚƵĐƚĞĚ ĂƐ ƉĂƌƚ ŽĨ ƚŚĞ ůĂƚƚĞƌ ƚǁŽ ƐƚƵĚŝĞƐ͘ dŚƵƐ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ƐŝŶŐůĞ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚǇ ƚŚĂƚ 
ůŽŽŬĞĚ ĨŽƌ ĂŶ ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ŵŽƌƉŚŽůŽŐŝĐĂů ĐŚĂŶŐĞƐ ŝŶ ƚŚĞ ĂĚƌĞŶĂů ŐůĂŶĚƐ ĂŶĚ ƚŚĂƚ ĂůƐŽ 
ŵĞĂƐƵƌĞĚ ��d, ĂŶĚ ĐŽƌƚŝƐŽů Žƌ ĐŽƌƚŝĐŽƐƚĞƌŽŶĞ͘ 

tĞ ƐƉĞĐƵůĂƚĞ ƚŚĂƚ ŝĨ ƚŚĞƌĞ ŝƐ ĂŶ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ƚŚĞ ĂĚƌĞŶĂů ŐůĂŶĚ͕ ŝƚ ŝƐ ŶŽƚ ĚŝƌĞĐƚ͘ �Dd ĚŽĞƐ 
ŶŽƚ ďŝŶĚ ƚŽ D�ZϮ͕ ǁŚŝĐŚ ŝƐ ƚŚĞ ŽŶůǇ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌ ƚŚĂƚ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ƚŚĞ ĂĚƌĞŶĂů 
ŐůĂŶĚ ĂŶĚ ďŝŶĚƐ ��d,͘ ZĂƚŚĞƌ͕ ŝĨ �Dd ĂĨĨĞĐƚƐ ƚŚĞ ĂĚƌĞŶĂůƐ͕ ŝƚ ŝƐ ůŝŬĞůǇ ǀŝĂ ĂŶ ŝŶĚŝƌĞĐƚ ŵĞĐŚĂŶŝƐŵ͘ 
KŶĞ ƉŽƐƐŝďŝůŝƚǇ ŝƐ ƚŚĂƚ �Dd ŵĂǇ ƐƚŝŵƵůĂƚĞ ƉƌŽĚƵĐƚŝŽŶ ŽĨ ĐŽƌƚŝĐŽƚƌŽƉŝŶ ƌĞůĞĂƐŝŶŐ ŚŽƌŵŽŶĞ ŝŶ ƚŚĞ 
ŚǇƉŽƚŚĂůĂŵƵƐ͕ ǁŚŝĐŚ ǁŽƵůĚ ƐƵďƐĞƋƵĞŶƚůǇ ĐĂƵƐĞ ��d, ƉƌŽĚƵĐƚŝŽŶ ƚŽ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ ƉŝƚƵŝƚĂƌǇ 
ĂŶĚ ƚŚĞŶ ƐƵďƐĞƋƵĞŶƚůǇ ĂĐƚ ŽŶ ƚŚĞ ĂĚƌĞŶĂůƐ͘ 

^ƵŵŵĂƌǇ 

EŽ ĨƌĂŶŬ ƚŽǆŝĐŝƚǇ ŽĨ �Dd ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ƌĞƉĞĂƚͲĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ ŝŶ ŵŽƵƐĞ͕ ƌĂƚ͕ ĂŶĚ ĚŽŐ͘ 
&ŝŶĚŝŶŐƐ ĐŽƵůĚ ůĂƌŐĞůǇ ďĞ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ĂƐ ĞǆĂŐŐĞƌĂƚĞĚ ƉŚĂƌŵĂĐŽůŽŐǇ͕ ǁŝƚŚ ƚŚĞ ƉƌŝŵĂƌǇ 
ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ĞĨĨĞĐƚ ďĞŝŶŐ ƌĞĚƵĐĞĚ ďŽĚǇ ǁĞŝŐŚƚ ŐĂŝŶ ĂŶĚ ŝŶ ŵĂůĞƐ͕ ƉĞŶŝůĞ ĞƌĞĐƚŝŽŶ͘ KǀĞƌĂůů͕ 
ǁĞ ĐŽŶĐůƵĚĞ ƚŚĂƚ͕ Ăƚ ůŽǁ ĚŽƐĞ ƌĂŶŐĞƐ͕ Žƌ ŝŶ ůĞƐƐ ƐĞŶƐŝƚŝǀĞ ƐƉĞĐŝĞƐ ƐƵĐŚ ĂƐ ƚŚĞ ŵŽƵƐĞ͕ ƉĞƌŝƉŚĞƌĂů 
ĞĨĨĞĐƚƐ ŽĨ �Dd ǁŝůů ĚŽŵŝŶĂƚĞ ;ŶĂƵƐĞĂ͕ ǀŽŵŝƚŝŶŐ͕ ƐŬŝŶ ĚĂƌŬĞŶŝŶŐͿ͘ sĞƌǇ ŚŝŐŚ ĞǆƉŽƐƵƌĞƐ ƚŚĂƚ ĐĂŶ 
ĞůĞǀĂƚĞ ƚŝƐƐƵĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŝŶ ƚŚĞ ďƌĂŝŶ ĐĂŶ ďĞŐŝŶ ƚŽ ŝŶĨůƵĞŶĐĞ ƚŚĞ ŚǇƉŽƚŚĂůĂŵŝĐͲƉŝƚƵŝƚĂƌǇͲ 
ĂĚƌĞŶĂů ;,W�Ϳ ĂǆŝƐ ĂŶĚ ĂƵƚŽŶŽŵŝĐ ƐǇƐƚĞŵƐ͘ �Ŷ ƵŶĂŶƐǁĞƌĞĚ ƋƵĞƐƚŝŽŶ ĂďŽƵƚ ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ ƵƐĞ 
ŽĨ �Dd ĨŽƌ ,^�� ŝƐ ŚŽǁ ŝƚ ĐĂŶ ĞǆĞƌƚ ŝƚƐ ƉƵƚĂƚŝǀĞ ĞĨĨĞĐƚ ŽŶ ďƌĂŝŶ ĐŝƌĐƵŝƚƌǇ ƚŽ ƚƌĂŶƐŝĞŶƚůǇ ĞůĞǀĂƚĞ 
ƐĞǆƵĂů ƌĞƐƉŽŶƐĞ ǁŝƚŚŽƵƚ ĂůƐŽ ĂĨĨĞĐƚŝŶŐ ŽƚŚĞƌ ƉŚǇƐŝŽůŽŐŝĐĂů ĨƵŶĐƚŝŽŶƐ͘ 

'ĞŶĞƚŝĐ dŽǆŝĐŝƚǇ 
'ĞŶĞƚŝĐ ƚŽǆŝĐŝƚǇ ǁĂƐ ĂƐƐĞƐƐĞĚ ŝŶ Ă ƐƚĂŶĚĂƌĚ ƉĂŶĞů ŽĨ ŝŶ ǀŝƚƌŽ ĂŶĚ ŝŶ ǀŝǀŽ ƐƚƵĚŝĞƐ ĂŶĚ ǁĂƐ ĨŽƵŶĚ 
ƚŽ ďĞ ŶĞŐĂƚŝǀĞ͘ 

�ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ 
dŚĞ ĐĂƌĐŝŶŽŐĞŶŝĐ ƉŽƚĞŶƚŝĂů ŽĨ �Dd ǁĂƐ ĂƐƐĞƐƐĞĚ ŝŶ ϮͲǇĞĂƌ ƐƚƵĚŝĞƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ŵŽƵƐĞ ĂŶĚ 
ƚŚĞ ƌĂƚ͘ �Dd ǁĂƐ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ ĨŽƌ ƚƵŵŽƌŝŐĞŶŝĐŝƚǇ͘ 

DŽƵƐĞ͗ dŚĞ ŵŽƵƐĞ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ^� ƌŽƵƚĞ Ăƚ ĚŽƐĞƐ ŽĨ ϯ͕ ϵ͕ ĂŶĚ ϭϱ ŵŐͬŬŐͬĚ͘ 
dŚĞƌĞ ǁĞƌĞ ŶŽ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ƚƵŵŽƌ ĨŝŶĚŝŶŐƐ͕ ĂŶĚ ƚŚĞ EK��> ǁĂƐ ƐĞƚ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ͘ �Ǉ 
ďŽĚǇ ƐƵƌĨĂĐĞ ĂƌĞĂ͕ ƚŚĞ DK� Ăƚ ƚŚĞ EK��> ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ŝƐ ϰϭy͘ dŚĞ
DK� ďĂƐĞĚ ŽŶ ĞǆƉŽƐƵƌĞ ĐĂŶ ďĞ ĞƐƚŝŵĂƚĞĚ ĨƌŽŵ d< ǀĂůƵĞƐ͘ �ǆƉŽƐƵƌĞƐ ǁĞƌĞ ƐƚĂďůĞ ŽǀĞƌ ƚŚĞ 
ĐŽƵƌƐĞ ŽĨ ƚŚĞ ƐƚƵĚǇ ƵƉ ƚŽ ϭ ǇĞĂƌ ĂŶĚ ǁĞƌĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ŽƚŚĞƌ ŵĞĂƐƵƌĞŵĞŶƚƐ ŽďƚĂŝŶĞĚ ŝŶ ƚŚĞ 
ŵŽƵƐĞ ďǇ ƚŚĞ ^� ƌŽƵƚĞ͘ �ĂƐĞĚ ŽŶ �ŵĂǆ ǀĂůƵĞƐ ŽďƚĂŝŶĞĚ Ăƚ ϭ ǇĞĂƌ͕ ƚŚĞ DK� ŝƐ ϭϰϭy ĨŽƌ ŵĂůĞƐ ĂŶĚ 
ϭϴϯy ĨŽƌ ĨĞŵĂůĞƐ͘ 
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histopathology was carried out. In the dog, adrenal weights were elevated, but there was no

corresponding histopathology. ACTH and cortisol or corticosterone measurements were not

conducted as part of the latter two studies. Thus, there was no single nonclinical study that

looked for an association between morphological changes in the adrenal glands and that also

measured ACTH and cortisol or corticosterone.

We speculate that if there is an effect of BMT on the adrenal gland, it is not direct. BMT does

not bind to MCR2, which is the only melanocortin receptor that is expressed on the adrenal

gland and binds ACTH. Rather, if BMT affects the adrenals, it is likely via an indirect mechanism.

One possibility is that BMT may stimulate production of corticotropin releasing hormone in the

hypothalamus, which would subsequently cause ACTH production to increase in the pituitary

and then subsequently act on the adrenals.

Summary

No frank toxicity of BMT was observed in repeat-dose toxicity studies in mouse, rat, and dog.

Findings could largely be characterized as exaggerated pharmacology, with the primary

pharmacodynamic effect being reduced body weight gain and in males, penile erection. Overall,

we conclude that, at low dose ranges, or in less sensitive species such as the mouse, peripheral

effects of BMT will dominate (nausea, vomiting, skin darkening). Very high exposures that can

elevate tissue concentrations in the brain can begin to influence the hypothalamic-pituitary-

adrenal (HPA) axis and autonomic systems. An unanswered question about the therapeutic use

of BMT for HSDD is how it can exert its putative effect on brain circuitry to transiently elevate

sexual response without also affecting other physiological functions.

Genetic Toxicity

Genetic toxicity was assessed in a standard panel of in vitro and in vivo studies and was found

to be negative.

Carcinogenicity

The carcinogenic potential of BMT was assessed in 2-year studies conducted in the mouse and

the rat. BMT was found negative for tumorigenicity.

Mouse: The mouse study was conducted by the SC route at doses of 3, 9, and 15 mg/kg/d.

There were no treatment-related tumor findings, and the NOAEL was set at the high dose. By

body surface area, the MOE at the NOAEL compared to the human therapeutic dose is 41X. The

MOE based on exposure can be estimated from TK values. Exposures were stable over the

course of the study up to 1 year and were consistent with other measurements obtained in the

mouse by the SC route. Based on Cmax values obtained at 1 year, the MOE is 141X for males and

183X for females.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ZĂƚ͗ dŚĞ ƌĂƚ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ Ăƚ ĐŽŵƉĂƌĂƚŝǀĞůǇ ůŽǁ ĚŽƐĞƐ͗ Ϭ͘ϱ͕ Ϯ͘ϱ͕ 
ĂŶĚ ϱ ŵŐͬŬŐͬĚ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ƚƵŵŽƌ ĨŝŶĚŝŶŐƐ ĂŶĚ ƚŚĞ EK��> ǁĂƐ ƐĞƚ Ăƚ 
ϱ ŵŐͬŬŐͬĚ͘ �Ǉ ďŽĚǇ ƐƵƌĨĂĐĞ ĂƌĞĂ͕ ƚŚĞ DK� Ăƚ ƚŚĞ EK��> ŝƐ Ϯϳy ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ŚƵŵĂŶ
ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͘ �Ǉ ĞǆƉŽƐƵƌĞ͕ ƚŚĞ DK� ĐŚĂŶŐĞƐ ĚƌĂŵĂƚŝĐĂůůǇ ĚĞƉĞŶĚŝŶŐ ŽŶ ǁŚĞƚŚĞƌ ŝƚ ŝƐ 
ĐĂůĐƵůĂƚĞĚ ĨƌŽŵ ƉůĂƐŵĂ ǀĂůƵĞƐ ƚĂŬĞŶ Ăƚ ϯ ŵŽŶƚŚƐ ǀĞƌƐƵƐ ϭϵ ŵŽŶƚŚƐ͘ �Ɛ ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ŽƚŚĞƌ͕ 
ƐŚŽƌƚĞƌ ĚƵƌĂƚŝŽŶ ƌĞƉĞĂƚͲĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ ďǇ ĞŝƚŚĞƌ ƚŚĞ ^� Žƌ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞƐ͕ ĞǆƉŽƐƵƌĞƐ ŝŶ 
ƚŚĞ ƌĂƚ ĚĞĐůŝŶĞ ŽǀĞƌ ƚŝŵĞ ǁŝƚŚ ƌĞƉĞĂƚ ĚŽƐŝŶŐ͘ dŚƵƐ͕ ďĂƐĞĚ ŽŶ �ŵĂǆ͕ ƚŚĞ DK� ĚĞƚĞƌŵŝŶĞĚ ĨƌŽŵ 
ŝŶŝƚŝĂů ĞǆƉŽƐƵƌĞ ǀĂůƵĞƐ ŝƐ Ϯy ƚŽ ϯy ďƵƚ ĚĞĐůŝŶĞƐ ƚŽ ůĞƐƐ ƚŚĂŶ ŚĂůĨ ƚŚĞ ŚƵŵĂŶ ĞǆƉŽƐƵƌĞ Ăƚ ƚŚĞ ĞŶĚ
ŽĨ ƚŚĞ ƐƚƵĚǇ͘ 

ZĞƉƌŽĚƵĐƚŝǀĞ dŽǆŝĐŝƚǇ 
&ĞƌƚŝůŝƚǇ 

&ĞƌƚŝůŝƚǇ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ŵĂůĞ ĂŶĚ ĨĞŵĂůĞ ŵŝĐĞ ďǇ ƚŚĞ ƐƵďĐƵƚĂŶĞŽƵƐ ƌŽƵƚĞ ĂŶĚ ŝŶ 
ŵĂůĞ ƌĂƚƐ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ͘ 

&ĞŵĂůĞƐ͗ /Ŷ Ă ƐƚƵĚǇ ĐŽŶĚƵĐƚĞĚ ŝŶ ŵŝĐĞ ďǇ ƚŚĞ ^� ƌŽƵƚĞ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ĨĞŵĂůĞ
ĨĞƌƚŝůŝƚǇ ŝŶĚŝĐĞƐ ǁŚĞŶ ŵŝĐĞ ǁĞƌĞ ĚŽƐĞĚ ϭϰ ĚĂǇƐ ƉƌŝŽƌ ƚŽ ŵĂƚŝŶŐ ƚŚƌŽƵŐŚ ŐĞƐƚĂƚŝŽŶ ĚĂǇ ;'�Ϳ ϭϱ Ăƚ 
ĚŽƐĞƐ ƵƉ ƚŽ ϭϱϬ ŵŐͬŬŐͬĚ͕ ǁŚŝĐŚ ŝƐ ϲϯϵy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ďĂƐĞĚ ŽŶ �h�͘ dŚĞƌĞ ǁĞƌĞ
ĂůƐŽ ŶŽ ĨŝŶĚŝŶŐƐ ĨŽƌ ĞŵďƌǇŽƚŽǆŝĐŝƚǇ͘ 

DĂůĞƐ͗ dŚĞƌĞ ǁĞƌĞ ŶŽ ĞĨĨĞĐƚƐ ŽĨ �Dd ŽŶ ŵĂůĞ ĨĞƌƚŝůŝƚǇ ŝŶĚŝĐĞƐ͕ ĂƐ ƚĞƐƚĞĚ ŝŶ ŵŝĐĞ ďǇ ƚŚĞ ^� ƌŽƵƚĞ 
ƵƉ ƚŽ ϳϱ ŵŐͬŬŐͬĚ͘ dŚĞƌĞ ǁĞƌĞ ĂůƐŽ ŶŽ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞ ƌĂƚ͕ ďƵƚ ƚŚĂƚ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ 
ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ Ăƚ ŵƵĐŚ ůŽǁĞƌ ĞǆƉŽƐƵƌĞƐ͘ 

�ŵďƌǇŽĨĞƚĂů ƚŽǆŝĐŝƚǇ ĂŶĚ ƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ĚĞǀĞůŽƉŵĞŶƚ 

�ŵďƌǇŽĨĞƚĂů ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ŵƵůƚŝƉůĞ ƐƉĞĐŝĞƐ ;ŵŽƵƐĞ͕ ƌĂƚ͕ ƌĂďďŝƚ͕ ĂŶĚ ĚŽŐͿ͘ 
�ƵĞ ƚŽ ĞǆĐĞƐƐŝǀĞ ŵĂƚĞƌŶĂů ƚŽǆŝĐŝƚǇ ŝŶ ƚŚĞ ƌĂďďŝƚ͕ ĂŶĚ ůŝŵŝƚĂƚŝŽŶƐ ŽĨ ĚŽƐŝŶŐ ŝŶ ƚŚĞ ƌĂƚ͕ ƚŚĞ 
ĚĞĨŝŶŝƚŝǀĞ ƐĞŐŵĞŶƚ Ϯ ĂŶĚ ƐĞŐŵĞŶƚ ϯ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ŵŽƵƐĞ ĂŶĚ ƚŚĞ ĚŽŐ͘ 

DŽƵƐĞ͗ /Ŷ ƚŚĞ ŵŽƵƐĞ͕ Ă ĐŽŵďŝŶĞĚ ^ĞŐŵĞŶƚ Ϯͬϯ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ƐƵďĐƵƚĂŶĞŽƵƐ
ƌŽƵƚĞ͘ WƌĞŐŶĂŶƚ ŵŝĐĞ ǁĞƌĞ ĚŽƐĞĚ Ăƚ ϯϬ͕ ϳϱ͕ ĂŶĚ ϭϱϬ ŵŐͬŬŐͬĚ ĨƌŽŵ '�ϲ ƚŚƌŽƵŐŚ ůĂĐƚĂƚŝŽŶ ĚĂǇ 
;>�Ϳ Ϯϴ͘ �ŽŶĐůƵƐŝŽŶƐ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ ǁĞƌĞ͗ 

x dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ƚĞƌĂƚŽŐĞŶŝĐŝƚǇ͘ 
x dŚĞƌĞ ǁĂƐ ŵĂƚĞƌŶĂů ƚŽǆŝĐŝƚǇ ;ƌĞĚƵĐĞĚ ďŽĚǇ ǁĞŝŐŚƚ ĂŶĚ ďŽĚǇ ǁĞŝŐŚƚ ŐĂŝŶͿ Ăƚ ƚŚĞ ŚŝŐŚ 
ĚŽƐĞ͘ 

x dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ŽĨ ĞŵďƌǇŽĨĞƚĂů ƚŽǆŝĐŝƚǇ ƚŚƌŽƵŐŚ ŽƌŐĂŶŽŐĞŶĞƐŝƐ ;'�ϭϱͿ͘ 
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Rat: The rat study was conducted by the intranasal route at comparatively low doses: 0.5, 2.5,

and 5 mg/kg/d. There were no treatment-related tumor findings and the NOAEL was set at

5 mg/kg/d. By body surface area, the MOE at the NOAEL is 27X compared to the human

therapeutic dose. By exposure, the MOE changes dramatically depending on whether it is

calculated from plasma values taken at 3 months versus 19 months. As was observed in other,

shorter duration repeat-dose toxicity studies by either the SC or intranasal routes, exposures in

the rat decline over time with repeat dosing. Thus, based on Cmax, the MOE determined from

initial exposure values is 2X to 3X but declines to less than half the human exposure at the end

of the study.

Reproductive Toxicity

Fertility

Fertility studies were conducted in male and female mice by the subcutaneous route and in

male rats by the intranasal route.

Females: In a study conducted in mice by the SC route, there was no effect of BMT on female

fertility indices when mice were dosed 14 days prior to mating through gestation day (GD) 15 at

doses up to 150 mg/kg/d, which is 639X the human therapeutic dose based on AUC. There were

also no findings for embryotoxicity.

Males: There were no effects of BMT on male fertility indices, as tested in mice by the SC route

up to 75 mg/kg/d. There were also no findings in the rat, but that study was conducted by the

intranasal route at much lower exposures.

Embryofetal toxicity and pre- and postnatal development

Embryofetal toxicity studies were conducted in multiple species (mouse, rat, rabbit, and dog).

Due to excessive maternal toxicity in the rabbit, and limitations of dosing in the rat, the

definitive segment 2 and segment 3 studies were conducted in the mouse and the dog.

Mouse: In the mouse, a combined Segment 2/3 study was conducted by the subcutaneous

route. Pregnant mice were dosed at 30, 75, and 150 mg/kg/d from GD6 through lactation day

(LD) 28. Conclusions from the study were:

0 There was no evidence for teratogenicity.

0 There was maternal toxicity (reduced body weight and body weight gain) at the high

dose.

0 There was no evidence of embryofetal toxicity through organogenesis (GD15).
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sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x dŚĞƌĞ ǁĂƐ͕ ŚŽǁĞǀĞƌ͕ ĞǀŝĚĞŶĐĞ ŽĨ ƌĞĚƵĐĞĚ ƉƵƉ ǀŝĂďŝůŝƚǇ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚĂů ĚĞůĂǇƐ ŝĨ 
ĚŽƐŝŶŐ ĐŽŶƚŝŶƵĞĚ ƚŚƌŽƵŐŚ ƉĂƌƚƵƌŝƚŝŽŶ ĂŶĚ ǁĞĂŶŝŶŐ͘ dŚŝƐ ǁĂƐ ƉƌŽďĂďůǇ ĚƵĞ ƚŽ ƌĞĚƵĐĞĚ 
ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ĂŶĚ ǁĞŝŐŚƚ ŐĂŝŶ ŝŶ ƚŚĞ ĚĂŵƐ͘ /Ŷ ƚŚĞ ŚŝŐŚ ĚŽƐĞ ŐƌŽƵƉ͕ ůŽǁĞƌ ƉƵƉ ďŽĚǇ
ǁĞŝŐŚƚ ǁĂƐ ƉƌŽƉĂŐĂƚĞĚ ŝŶƚŽ ƚŚĞ &Ϯ ŐĞŶĞƌĂƚŝŽŶ͘ �ŽŶƐĞƋƵĞŶƚůǇ͕ Ă ĚĞǀĞůŽƉŵĞŶƚĂů EK�> 
ĐŽƵůĚ ŶŽƚ ďĞ ƐĞƚ͘ 

�ŽŐ͗ /Ŷ ƚŚĞ �ĞĂŐůĞ ĚŽŐ͕ ǁŚŝĐŚ ŝƐ Ă ŶŽŶƐƚĂŶĚĂƌĚ ƐƉĞĐŝĞƐ ĨŽƌ ƌĞƉƌŽĚƵĐƚŝǀĞ ƚŽǆŝĐŝƚǇ͕ ĞŝŐŚƚ ƉƌĞŐŶĂŶƚ
ĂŶŝŵĂůƐͬĚŽƐĞ ǁĞƌĞ ĚŽƐĞĚ Ăƚ Ϯ͕ ϴ͕ Žƌ ϮϬ ŵŐͬŬŐͬĚ ĨƌŽŵ '�ϭϴ ƚŽ ϯϱ͘ dŚĞ ƐƚƵĚǇ ǁĂƐ ƚĞƌŵŝŶĂƚĞĚ 
ŶĞĂƌ ƚŚĞ ĞŶĚ ŽĨ ŐĞƐƚĂƚŝŽŶ͕ ŽŶ '�ϱϳ͘ dŚĞ ŶƵŵďĞƌ ŽĨ ůŝƚƚĞƌƐ ĞǀĂůƵĂƚĞĚ ǁĂƐ ĨŝǀĞ ƚŽ ƐĞǀĞŶ ƉĞƌ ĚŽƐĞ͘ 
dŚĞƌĞ ǁĂƐ ŵĂƚĞƌŶĂů ƚŽǆŝĐŝƚǇ Ăƚ ƚŚĞ ŵŝĚ ĂŶĚ ŚŝŐŚ ĚŽƐĞ͕ ŝŶ ƚŚĞ ĨŽƌŵ ŽĨ ŝŶĂƉƉĞƚĞŶĐĞ ĂŶĚ ůŽǁĞƌ 
ďŽĚǇ ǁĞŝŐŚƚ ŐĂŝŶ͘ �ŝƐĐŽůŽƌĂƚŝŽŶ ;ďůĂĐŬĞŶŝŶŐͿ ŽĨ ƚŚĞ ĐŽĂƚ ǁĂƐ ĂůƐŽ ŶŽƚĞĚ͘ ZĞŐĂƌĚŝŶŐ 
ĞŵďƌǇŽƚŽǆŝĐŝƚǇ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ƚĞƌĂƚŽŐĞŶŝĐŝƚǇ͕ ďƵƚ ƚŚĞƌĞ ǁĂƐ ƐŽŵĞ ĞǀŝĚĞŶĐĞ ĨŽƌ 
ĞŵďƌǇŽĨĞƚĂů ƚŽǆŝĐŝƚǇ ;ƉŽƐƚͲŝŵƉůĂŶƚĂƚŝŽŶ ůŽƐƐͿ Ăƚ Ăůů ĚŽƐĞƐ͘ �ŽŶƐĞƋƵĞŶƚůǇ͕ Ă ĚĞǀĞůŽƉŵĞŶƚĂů EK�> 
ǁĂƐ ŶŽƚ ƐĞƚ͘ 

'ŝǀĞŶ ƚŚĞ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞ ŵŽƵƐĞ ĂŶĚ ƚŚĞ ĚŽŐ͕ ǁĞ ĐŽŶĐůƵĚĞ ƚŚĂƚ �Dd ŝƐ ƵŶůŝŬĞůǇ ƚŽ ĂĨĨĞĐƚ ĨĞƌƚŝůŝƚǇ 
ŝŶ ŚƵŵĂŶƐ ďƵƚ ŚĂƐ ƚŚĞ ƉŽƚĞŶƚŝĂů ƚŽ ĐĂƵƐĞ ĨĞƚĂů ŚĂƌŵ ŝĨ ĚŽƐŝŶŐ ŽĐĐƵƌƐ ĚƵƌŝŶŐ ƉƌĞŐŶĂŶĐǇ͘ 

�ďƵƐĞ WŽƚĞŶƚŝĂů 
�ďƵƐĞ ƉŽƚĞŶƚŝĂů ǁĂƐ ĂƐƐĞƐƐĞĚ ŝŶ Ă ƐƚĂŶĚĂƌĚ ƐĞƌŝĞƐ ŽĨ ďĞŚĂǀŝŽƌĂů ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ƌĂƚ ƚŚĂƚ ǁĞƌĞ 
ƌĞǀŝĞǁĞĚ ďǇ �ƌ͘ <ĂƚŚĞƌŝŶĞ �ŽŶƐŽŶ ŽĨ ƚŚĞ �ŽŶƚƌŽůůĞĚ ^ƵďƐƚĂŶĐĞ ^ƚĂĨĨ͘ /ƚ ǁĂƐ ĐŽŶĐůƵĚĞĚ ĨƌŽŵ ƚŚĞ
ƌĞƐƵůƚƐ ŽĨ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ƚŚĂƚ ƚŚĞ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů ĨŽƌ �Dd ŝƐ ŶĞŐůŝŐŝďůĞ͘ 

/ŵŵƵŶŽƚŽǆŝĐŝƚǇ 
/ŵŵƵŶŽƚŽǆŝĐŝƚǇ ǁĂƐ ďĂƐĞĚ ŽŶ Ă ƌŝƐŬ ĂƐƐĞƐƐŵĞŶƚ ĞǀĂůƵĂƚŝŽŶ͘ EŽ ŝŶ ǀŝǀŽ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ ǁĞƌĞ
ĚŽŶĞ ƚŽ ĂĚĚƌĞƐƐ ŝŵŵƵŶŽŐĞŶŝĐŝƚǇ͘ dŚĞ ĨŽůůŽǁŝŶŐ ĐŽŶĐůƵƐŝŽŶ ǁĂƐ ŵĂĚĞ ďǇ ƚŚĞ KĨĨŝĐĞ ŽĨ 
WŚĂƌŵĂĐĞƵƚŝĐĂů YƵĂůŝƚǇ ƌĞǀŝĞǁĞƌƐ ;�ĂǀŝŶŶĂ >ŝŐŽŶƐ ĂŶĚ ^ƵƐĂŶ <ŝƌƐŚŶĞƌͿ ǁŚŽ ĞǀĂůƵĂƚĞĚ ŝŶ ǀŝƚƌŽ 
ĚĂƚĂ ƐƵďŵŝƚƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ͗ 

͞� ĐŽŵƉĞƚŝƚŝǀĞ ďŝŶĚŝŶŐ ĂƐƐĂǇ ĚĞŵŽŶƐƚƌĂƚĞƐ ƚŚĂƚ �Dd ŵŽƐƚ ůŝŬĞůǇ ĚŽĞƐ ŶŽƚ ďŝŶĚ ŚƵŵĂŶ 
ůĞƵŬŽĐǇƚĞ ĂŶƚŝŐĞŶ ĐůĂƐƐ // ĂůůĞůĞƐ͕ ǁŚŝĐŚ ŝƐ ƌĞƋƵŝƌĞĚ ƚŽ ĚƌŝǀĞ ĂŶ ĂŶƚŝͲĚƌƵŐ ĂŶƚŝďŽĚǇ ƌĞƐƉŽŶƐĞ͘
�ŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞƐĞ ĨŝŶĚŝŶŐƐ͕ ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐ ĂŶĚ ĐůŝŶŝĐĂů ĞĨĨŝĐĂĐǇ ƌĞƐƉŽŶƐĞƐ ĚŽ ŶŽƚ ĂƉƉĞĂƌ ƚŽ 
ďĞ ŝŵƉĂĐƚĞĚ ďǇ ĂŶƚŝͲĚƌƵŐ ĂŶƚŝďŽĚǇ ƌĞƐƉŽŶƐĞƐ͘͟ 

5.2. Referenced NDAs, BLAs, DMFs 

EŽŶĞ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

5.3. Pharmacology 

5.3.1. Primary Pharmacology 

�Dd ŝƐ Ă ƐǇŶƚŚĞƚŝĐ ĂŶĂůŽŐ ŽĨ ɲͲD^, ĂŶĚ Ă ŶŽŶƐĞůĞĐƚŝǀĞ ĂŐŽŶŝƐƚ ĨŽƌ D�ZƐ͘ D�ZƐ ĂƌĞ 'ͲƉƌŽƚĞŝŶ 
ĐŽƵƉůĞĚ ƌĞĐĞƉƚŽƌƐ ĨƵŶĐƚŝŽŶĂůůǇ ĐŽƵƉůĞĚ ƚŽ ĂĚĞŶǇůǇů ĐǇĐůĂƐĞ ĂŶĚ ŵĞĚŝĂƚĞ ƚŚĞŝƌ ĞĨĨĞĐƚƐ ďǇ 
ĂĐƚŝǀĂƚŝŶŐ ĐǇĐůŝĐ ĂĚĞŶŽƐŝŶĞ ŵŽŶŽƉŚŽƐƉŚĂƚĞ ;Đ�DWͿͲĚĞƉĞŶĚĞŶƚ ƐŝŐŶĂůŝŶŐ ƉĂƚŚǁĂǇƐ͘ dŚĞƌĞ ĂƌĞ 
ĨŝǀĞ D�Z ƐƵďƚǇƉĞƐ͘ϭϬ 

x D�ϭZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ŵĞůĂŶŽĐǇƚĞƐ ĂŶĚ ƐŽŵĞ ŝŵŵƵŶĞ ĐĞůůƐ͘ /ƚ ƌĞŐƵůĂƚĞƐ ƚŚĞ ƉƌŽĚƵĐƚŝŽŶ
ŽĨ ŵĞůĂŶŝŶ͕ ĂŶĚ ƐŽŵĞ ŝŵŵƵŶĞ ĨƵŶĐƚŝŽŶƐ͘ 

x D�ϮZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ƚŚĞ ĂĚƌĞŶĂů ĐŽƌƚĞǆ͘ /ƚƐ ĞŶĚŽŐĞŶŽƵƐ ĂŐŽŶŝƐƚ ŝƐ ��d,͘ /ƚ ŝƐ ŶŽƚ
ƐĞŶƐŝƚŝǀĞ ƚŽ ɲͲD^, Žƌ �Dd͘ 

x D�ϯZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŝŶ ƚŚĞ �E^͕ '/ ƚƌĂĐƚ͕ ŬŝĚŶĞǇ͕ ĂŶĚ ƐŽŵĞ ŝŵŵƵŶĞ ĐĞůůƐ͘ /ƚ ƌĞŐƵůĂƚĞƐ
ĂƵƚŽŶŽŵŝĐ ĨƵŶĐƚŝŽŶƐ ĂŶĚ ƐŽŵĞ ŝŵŵƵŶĞ ĨƵŶĐƚŝŽŶƐ͘ 

x D�ϰZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŝŶ ƚŚĞ �E^ ĂŶĚ ƐŽŵĞ ƉĞƌŝƉŚĞƌĂů ŶĞƌǀĞƐ͘ /ƚ ƌĞŐƵůĂƚĞƐ ĨĞĞĚŝŶŐ ĂŶĚ
ĞŶĞƌŐǇ ŚŽŵĞŽƐƚĂƐŝƐ ĂŶĚ ĞƌĞĐƚŝůĞ ĂĐƚŝǀŝƚǇ ŝŶ ŵĂůĞƐ͘ 

x D�ϱZ ŝƐ ĞǆƉƌĞƐƐĞĚ ŽŶ ĞǆŽĐƌŝŶĞ ŐůĂŶĚƐ ĂŶĚ ƐŽŵĞ ŝŵŵƵŶĞ ĐĞůůƐ͘ /ƚ ƌĞŐƵůĂƚĞƐ ĞǆŽĐƌŝŶĞ
ƐĞĐƌĞƚŝŽŶ ĂŶĚ ƐŽŵĞ ŝŵŵƵŶĞ ĨƵŶĐƚŝŽŶƐ͘ 

ZĞůĂƚŝǀĞ ďŝŶĚŝŶŐ ĂĨĨŝŶŝƚǇ ŽĨ �Dd ĨŽƌ ƚŚĞ D�ZƐ ;ĚĞƌŝǀĞĚ ĨƌŽŵ ƚŚĞ ƐƉĞĐŝĞƐ ƐŚŽǁŶ ŝŶ ƉĂƌĞŶƚŚĞƐĞƐͿ 
ŝƐ͗ D�ϭZ ;ŵŽƵƐĞͿхD�ϰZ ;ŚƵŵĂŶͿхD�ϯZ ;ŚƵŵĂŶͿхD�ϱZ ;ŚƵŵĂŶͿхD�ϮZ ;ƐƉĞĐŝĞƐ ŶŽƚ ƐƚĂƚĞĚͿ͘ 
<ŝ ǀĂůƵĞƐ ƌĞƉŽƌƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ĂƌĞ Ϭ͘ϳ͕ ϭϰ͕ ϵϴ͕ ϮϮϱ͕ ĂŶĚ хϭϬϬϬ ŶD͘ dŚĞ ƌĞůĞǀĂŶƚ ƌĞĐĞƉƚŽƌƐ 
ĨŽƌ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ ĂƌĞ D�ϰZ͕ D�ϯZ͕ ĂŶĚ D�ϭZ͘
 (b) (4)

dŚĞƌĞ ǁĞƌĞ ŶŽ ĚĂƚĂ ƉƌĞƐĞŶƚĞĚ ĨŽƌ ďŝŶĚŝŶŐ ŽĨ �Dd ƚŽ ƚŚĞ D�ZƐ ŽĨ ŽƚŚĞƌ ŶŽŶĐůŝŶŝĐĂů ƐƉĞĐŝĞƐ͕ ďƵƚ 
ůŝƚĞƌĂƚƵƌĞ ƐƚĂƚĞƐ ƚŚĂƚ D�ϰZƐ ĂƌĞ ŚŝŐŚůǇ ĐŽŶƐĞƌǀĞĚ ĂĐƌŽƐƐ ŵĂŶǇ ƐƉĞĐŝĞƐ͕ ǁŝƚŚ͕ ĨŽƌ ĞǆĂŵƉůĞ͕ ϵϯй 
ĂŵŝŶŽ ĂĐŝĚ ƐĞƋƵĞŶĐĞ ŝĚĞŶƚŝƚǇ ĐŽŶƐĞƌǀĞĚ ďĞƚǁĞĞŶ ƌĂƚ ĂŶĚ ŚƵŵĂŶ͘ϭϭ 

�Dd ǁĂƐ ƐŚŽǁŶ ƚŽ ďĞ ĂŶ ĂŐŽŶŝƐƚ Ăƚ D�ϰZ ŝŶ ĨƵŶĐƚŝŽŶĂů ĂƐƐĂǇƐ ;^ƚƵĚŝĞƐ W>ͲϬϯ ĂŶĚ W>ͲϯϱͿ͘ �Dd 
ŝŶĚƵĐĞĚ Đ�DW ƉƌŽĚƵĐƚŝŽŶ ŝŶ D�ϰZͲƚƌĂŶƐĨĞĐƚĞĚ ŚƵŵĂŶ ĞŵďƌǇŽŶŝĐ ŬŝĚŶĞǇ ;,�<Ϳ Ϯϵϯ ĐĞůůƐ ǁŝƚŚ Ă 
ŵĞĂŶ ��ϱϬ ŽĨ ϭ͘ϭ ŶD͘ dŚƵƐ͕ ƚŚĞ ��ϱϬ ŝƐ ĂďŽƵƚ ϭϬͲĨŽůĚ ůŽǁĞƌ ƚŚĂŶ ƚŚĞ <ŝ ĚĞƌŝǀĞĚ ĨƌŽŵ ďŝŶĚŝŶŐ 
ĞǆƉĞƌŝŵĞŶƚƐ͘ dŚĞ ŵĂǆŝŵƵŵ Đ�DW ůĞǀĞů ǁĂƐ ϴϮϱ ƉŵŽůͬϭϬϲ ĐĞůůƐ͕ ǁŚŝĐŚ ǁĂƐ ϲϴй ŽĨ ƚŚĞ ƌĞƐƉŽŶƐĞ 
ƉƌŽĚƵĐĞĚ ďǇ DͲD^,͘ 

ϭϬ &Žƌ ƌĞǀŝĞǁƐ͕ ƐĞĞ �ĂƚĂŶŝĂ � Ğƚ Ăů͕͘ ϮϬϬϰ͘ dĂƌŐĞƚŝŶŐ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ ĂƐ Ă EŽǀĞů ^ƚƌĂƚĞŐǇ ƚŽ �ŽŶƚƌŽů 
/ŶĨůĂŵŵĂƚŝŽŶ͘ WŚĂƌŵĂĐŽů ZĞǀ͕ ϱϲ;ϭͿ͗ϭʹϮϵ͖ �ŽŶĞ Z�͕ ϮϬϬϲ͘ ^ƚƵĚŝĞƐ ŽŶ ƚŚĞ WŚǇƐŝŽůŽŐŝĐĂů &ƵŶĐƚŝŽŶƐ ŽĨ ƚŚĞ
DĞůĂŶŽĐŽƌƚŝŶ ^ǇƐƚĞŵ͘ �ŶĚŽĐ ZĞǀ͕ Ϯϳ;ϳͿ͗ϳϯϲʹϳϰϵ͖ zĂŶŐ z͕ ϮϬϭϭ͘ ^ƚƌƵĐƚƵƌĞ͕ &ƵŶĐƚŝŽŶ ĂŶĚ ZĞŐƵůĂƚŝŽŶ ŽĨ ƚŚĞ 
DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ͘ �Ƶƌ : WŚĂƌŵĂĐŽů͕ ϲϲϬ;ϭͿ͗ ϭϮϱʹϭϯϬ͘ 
ϭϭ dĂŽ zͲy͕ ϮϬϭϬ͘ dŚĞ DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ͗ WŚǇƐŝŽůŽŐǇ͕ WŚĂƌŵĂĐŽůŽŐǇ͕ ĂŶĚ WĂƚŚŽƉŚǇƐŝŽůŽŐǇ͘ �ŶĚŽĐ ZĞǀ͕ 
ϯϭ;ϰͿ͗ϱϬϲʹϱϰϯ͘ 
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/ƚ ŝƐ ĞǆƉĞĐƚĞĚ ƚŚĂƚ Ă ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ŽĨ �Dd ǁŝůů ǇŝĞůĚ ƚŝƐƐƵĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ƚŚĂƚ ĂƌĞ ƐƵĨĨŝĐŝĞŶƚ
ƚŽ ƉƌŽĚƵĐĞ ƉŚĂƌŵĂĐŽůŽŐŝĐĂů ĂĐƚŝǀŝƚǇ Ăƚ ƚŚĞ D�ϰZ͘ ,ƵŵĂŶ W< ĚĂƚĂ ƐŚŽǁ ƚŚĂƚ ƚŚĞ �ŵĂǆ ĨŽůůŽǁŝŶŐ 
Ă ƐŝŶŐůĞ ϭ͘ϳϱ ŵŐ ŝŶũĞĐƚŝŽŶ ŽĨ �Dd ŝƐ ϳϮ͘ϴ ŶŐͬŵ>͘ �ƐƐƵŵŝŶŐ ϭϯй ďŽƵŶĚ ;ƐĞĞ ^ĞĐƚŝŽŶ ϱ͘ϭ ŽĨ ƚŚŝƐ 
ƌĞǀŝĞǁ ĨŽƌ ƉƌŽƚĞŝŶ ďŝŶĚŝŶŐ ĚĂƚĂͿ͕ ƚŚŝƐ ǇŝĞůĚƐ Ă ĨƌĞĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŝŶ ƉůĂƐŵĂ ŽĨ ϲϯ ŶD͕ ǁĞůů ĂďŽǀĞ 
ƚŚĞ <ŝ ĨŽƌ ďŝŶĚŝŶŐ ƚŽ D�Zϭ ĂŶĚ D�Zϰ͘ �ůƐŽ͕ D�ϯZ ŵŝŐŚƚ ďĞ ƉĂƌƚŝĂůůǇ ďŽƵŶĚ͘ 

^ƉĞĐŝĨŝĐŝƚǇ ŽĨ �Dd ĂĐƚŝŽŶ ŝƐ ĚĞƚĞƌŵŝŶĞĚ ďǇ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌƐ ƚŽ ǁŚŝĐŚ ŝƚ 
ďŝŶĚƐ͘ �ŝƐƚƌŝďƵƚŝŽŶ ŽĨ D�ZƐ ŝŶ ƚŚĞ ďƌĂŝŶ ŚĂƐ ďĞĞŶ ĞǆƚĞŶƐŝǀĞůǇ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ŝŶ ŵĂŶǇ ŶŽŶĐůŝŶŝĐĂů 
ƐƉĞĐŝĞƐ͘ /Ŷ ƚŚĞ ƌĂƚ͕ D�ϰZ ŝƐ ƉƌĞƐĞŶƚ Ăƚ ŚŝŐŚĞƐƚ ĚĞŶƐŝƚǇ ŝŶ ƚŚĞ ŚǇƉŽƚŚĂůĂŵƵƐ͕ ŵŝĚďƌĂŝŶ͕ ĂŶĚ 
ďƌĂŝŶƐƚĞŵ͘ϭϮ �ƌĞĂƐ ŽĨ ĞǆƉƌĞƐƐŝŽŶ ŽĨ D�ϰ ĂŶĚ D�ϯ ƌĞĐĞƉƚŽƌƐ ŽĨƚĞŶ ŽǀĞƌůĂƉ͘ 

tŚŝůĞ �Dd ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŝŶ ƉĞƌŝƉŚĞƌĂů ƚŝƐƐƵĞƐ ŵĂǇ ďĞ ĐůŽƐĞ ƚŽ ƚŚĞ ůĞǀĞůƐ ŝŶ ƉůĂƐŵĂ͕ �Dd ĂĐĐĞƐƐ 
ƚŽ ƚŚĞ �E^͕ ƚŚĞ ƉƌŽƉŽƐĞĚ ƚĂƌŐĞƚ ĨŽƌ ƚŚĞƌĂƉĞƵƚŝĐ ĂĐƚŝŽŶ͕ ŝƐ ůŝŵŝƚĞĚ͘ �ŝƐƚƌŝďƵƚŝŽŶ ƐƚƵĚŝĞƐ 
;ĚŝƐĐƵƐƐĞĚ ďĞůŽǁͿ ŝŶĚŝĐĂƚĞ ƚŚĂƚ �Dd ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŝŶ ƚŚĞ ďƌĂŝŶ ƉĞĂŬƐ ƐĞǀĞƌĂů ŚŽƵƌƐ ůĂƚĞƌ ƚŚĂŶ ŝŶ 
ƉůĂƐŵĂ ĂŶĚ ƌĞĂĐŚĞƐ ŽŶůǇ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬй ŽĨ ƚŚĞ ŵĂǆŝŵĂů ƉůĂƐŵĂͲĨƌĞĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶ͘ dŚŝƐ 
ŝŵƉůŝĞƐ ƚŚĂƚ D�ϰZƐ ŝŶ ƚŚĞ ďƌĂŝŶ ŵŝŐŚƚ ďĞ ŽŶůǇ ƉĂƌƚŝĂůůǇ ĂĐƚŝǀĂƚĞĚ͘ 

&ƵŶĐƚŝŽŶƐ DĞĚŝĂƚĞĚ ďǇ D�ϰ ZĞĐĞƉƚŽƌƐ 
�Ɛ ǁŽƵůĚ ďĞ ĞǆƉĞĐƚĞĚ ĨƌŽŵ ƚŚĞŝƌ ǁŝĚĞƐƉƌĞĂĚ ĚŝƐƚƌŝďƵƚŝŽŶ ŝŶ ƚŚĞ ďƌĂŝŶ͕ D�ϰ ƌĞĐĞƉƚŽƌƐ ŵĞĚŝĂƚĞ Ă 
ĚŝǀĞƌƐĞ ĂƌƌĂǇ ŽĨ ƉŚǇƐŝŽůŽŐŝĐĂů ĨƵŶĐƚŝŽŶƐ ĂŶĚ ďĞŚĂǀŝŽƌƐ͘ϭϯ &Žƌ ƚŚĞ ƉƵƌƉŽƐĞƐ ŽĨ ĞǆƉůĂŝŶŝŶŐ ƚŚĞ 
ĨŝŶĚŝŶŐƐ ŽĨ ƚŚĞ ĂŶŝŵĂů ƚŽǆŝĐŽůŽŐǇ ƐƚƵĚŝĞƐ͕ ǁĞ ǁŝůů ĨŽĐƵƐ ŽŶ ĨŽƵƌ ĂƐƉĞĐƚƐ ŽĨ ƚŚĞ ĞǆƉĞĐƚĞĚ 
ƉŚĂƌŵĂĐŽůŽŐǇ ŽĨ �Dd͘ 

ϭ͘ �ŶĞƌŐǇ ŚŽŵĞŽƐƚĂƐŝƐ ĂŶĚ ĨĞĞĚŝŶŐ ďĞŚĂǀŝŽƌ͘ 
D�ϰZ ŚĂƐ ďĞĞŶ ƉƌŝŵĂƌŝůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĞŶĞƌŐǇ ŚŽŵĞŽƐƚĂƐŝƐ ĂŶĚ ŚĂƐ ďĞĞŶ ĞǆƚĞŶƐŝǀĞůǇ 
ŝŶǀĞƐƚŝŐĂƚĞĚ ŝŶ ŽďĞƐŝƚǇ ƌĞƐĞĂƌĐŚ͘ �ůƚŚŽƵŐŚ ƚŚĞ ďƌĂŝŶ ĐŝƌĐƵŝƚƌǇ ƌĞŐƵůĂƚŝŶŐ ĨĞĞĚŝŶŐ ďĞŚĂǀŝŽƌ 
ĂŶĚ ďŽĚǇ ǁĞŝŐŚƚ ŝƐ ĐŽŵƉůĞǆ͕ ŝƚ ŝƐ ĐůĞĂƌ ĨƌŽŵ ŵĂŶǇ ĂŶŝŵĂů ƐƚƵĚŝĞƐ ƚŚĂƚ ĂŐŽŶŝƐŵ Ăƚ ƚŚĞ D�ϰZ 
ƌĞĚƵĐĞƐ ďŽĚǇ ǁĞŝŐŚƚ ĂŶĚ ƚŚĂƚ ĂŶƚĂŐŽŶŝƐŵ ůĞĂĚƐ ƚŽ ŽďĞƐŝƚǇ͘ <ŶŽĐŬ ŽƵƚ ŽĨ ƚŚĞ D�ϰZ ŝŶ ƚŚĞ 
ŵŽƵƐĞ ƉƌŽĚƵĐĞƐ ĂŶŝŵĂůƐ ƚŚĂƚ ĂƌĞ ŽďĞƐĞ͕ ŚǇƉĞƌƉŚĂŐŝĐ͕ ĂŶĚ ŚǇƉĞƌŝŶƐƵůŝŶĞŵŝĐ͘ϭϰ /Ŷ ŵŝĐĞ͕ 

ϭϮ EĂŚŽŶ :Ͳ>͕ ϮϬϬϲ͘ dŚĞ DĞůĂŶŽĐŽƌƚŝŶƐ ĂŶĚ DĞůĂŶŝŶͲ�ŽŶĐĞŶƚƌĂƚŝŶŐ ,ŽƌŵŽŶĞ ŝŶ ƚŚĞ �ĞŶƚƌĂů ZĞŐƵůĂƚŝŽŶ ŽĨ &ĞĞĚŝŶŐ 
�ĞŚĂǀŝŽƌ ĂŶĚ �ŶĞƌŐǇ ,ŽŵĞŽƐƚĂƐŝƐ͘ � Z �ŝŽů͕ ϯϮϵ͗ϲϮϯʹϲϯϴ͖ DŽƵŶƚũŽǇ <' Ğƚ Ăů͕͘ ϭϵϵϰ͘ >ŽĐĂůŝǌĂƚŝŽŶ ŽĨ ƚŚĞ 
DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ ;D�ϰͲZͿ ŝŶ EĞƵƌŽĞŶĚŽĐƌŝŶĞ ĂŶĚ �ƵƚŽŶŽŵŝĐ �ŽŶƚƌŽů �ŝƌĐƵŝƚƐ ŝŶ ƚŚĞ �ƌĂŝŶ͘ DŽů �ŶĚŽĐƌŝŶŽů͕ 
ϴ͗ϭϮϵϴʹϭϯϬϴ͘ 
ϭϯ �ĚĂŶ Z�, ĂŶĚ t, 'ŝƐƉĞŶ͕ ϭϵϵϳ͘ �ƌĂŝŶ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ͗ &ƌŽŵ �ůŽŶŝŶŐ ƚŽ &ƵŶĐƚŝŽŶ͘ WĞƉƚŝĚĞƐ͕ ϭϴ;ϴͿ͗ϭϮϳϵʹ 
ϭϮϴϳ͖ tŝŬďĞƌŐ :� ĂŶĚ & DƵƚƵůŝƐ͕ ϮϬϬϴ͘ dĂƌŐĞƚŝŶŐ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ͗ �Ŷ �ƉƉƌŽĂĐŚ ƚŽ dƌĞĂƚ tĞŝŐŚƚ �ŝƐŽƌĚĞƌƐ 
ĂŶĚ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͘ EĂƚ ZĞǀ �ƌƵŐ �ŝƐĐŽǀ͕ ϳ;ϰͿ͗ϯϬϳʹϯϮϯ͖ dĂŽ zͲy͕ ϮϬϭϬ͘ dŚĞ DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ͗
WŚǇƐŝŽůŽŐǇ͕ WŚĂƌŵĂĐŽůŽŐǇ͕ ĂŶĚ WĂƚŚŽƉŚǇƐŝŽůŽŐǇ͘ �ŶĚŽĐ ZĞǀ͕ ϯϭ;ϰͿ͗ϱϬϲʹϱϰϯ͖ DƵů :� Ğƚ Ăů͕͘ ϮϬϭϯ͘ DĞůĂŶŽĐŽƌƚŝŶ D�ϰ 
ZĞĐĞƉƚŽƌͲDĞĚŝĂƚĞĚ &ĞĞĚŝŶŐ ĂŶĚ 'ƌŽŽŵŝŶŐ ŝŶ ZŽĚĞŶƚƐ͘ �Ƶƌ : WŚĂƌŵĂĐŽů͕ ϳϭϵ͗ϭϵϮʹϮϬϭ͘ 
ϭϰ �ŽŶĞ Z�͕ ϮϬϬϲ͘ ^ƚƵĚŝĞƐ ŽŶ ƚŚĞ WŚǇƐŝŽůŽŐŝĐĂů &ƵŶĐƚŝŽŶƐ ŽĨ ƚŚĞ DĞůĂŶŽĐŽƌƚŝŶ ^ǇƐƚĞŵ͘ �ŶĚŽĐ ZĞǀ͕ Ϯϳ;ϳͿ͗ϳϯϲʹϳϰϵ͖ 
,ƵƐǌĂƌ � Ğƚ Ăů͕͘ ϭϵϵϳ͘ dĂƌŐĞƚĞĚ �ŝƐƌƵƉƚŝŽŶ ŽĨ ƚŚĞ DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ ZĞƐƵůƚƐ ŝŶ KďĞƐŝƚǇ ŝŶ DŝĐĞ͘ �Ğůů͕ ϴϴ͗ϭϯϭʹ 
ϭϰϭ͘ 
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It is expected that a therapeutic dose of BMT will yield tissue concentrations that are sufficient

to produce pharmacological activity at the MC4R. Human PK data show that the Cmax following

a single 1.75 mg injection of BMT is 72.8 ng/mL. Assuming 13% bound (see Section 5.1 of this

review for protein binding data), this yields a free concentration in plasma of 63 nM, well above

the Ki for binding to MCR1 and MCR4. Also, MC3R might be partially bound.

Specificity of BMT action is determined by the distribution of melanocortin receptors to which it

binds. Distribution of MCRs in the brain has been extensively characterized in many nonclinical

species. In the rat, MC4R is present at highest density in the hypothalamus, midbrain, and

brainstem.12 Areas of expression of MC4 and MC3 receptors often overlap.

While BMT concentration in peripheral tissues may be close to the levels in plasma, BMT access

to the CNS, the proposed target for therapeutic action, is limited. Distribution studies

(discussed below) indicate that BMT concentration in the brain peaks several hours later than in

plasma and reaches only approximately 10% of the maximal plasma-free concentration. This

implies that MC4Rs in the brain might be only partially activated.

Functions Mediated by MC4 Receptors

As would be expected from their widespread distribution in the brain, MC4 receptors mediate a

diverse array of physiological functions and behaviors.13 For the purposes of explaining the

findings of the animal toxicology studies, we will focus on four aspects of the expected

pharmacology of BMT.

1. Energy homeostasis and feeding behavior.

MC4R has been primarily associated with energy homeostasis and has been extensively

investigated in obesity research. Although the brain circuitry regulating feeding behavior

and body weight is complex, it is clear from many animal studies that agonism at the MC4R

reduces body weight and that antagonism leads to obesity. Knock out of the MC4R in the

mouse produces animals that are obese, hyperphagic, and hyperinsulinemic.14 In mice,

12 Nahon J-L, 2006. The Melanocortins and Melanin-Concentrating Hormone in the Central Regulation of Feeding

Behavior and Energy Homeostasis. C R Biol, 329:623—638; Mountjoy KG et al., 1994. Localization of the

Melanocortin-4 Receptor (MC4-R) in Neuroendocrine and Autonomic Control Circuits in the Brain. Mol Endocrinol,
8:1298—1308.

13 Adan RAH and WH Gispen, 1997. Brain Melanocortin Receptors: From Cloning to Function. Peptides, 18(8):1279—

1287; Wikberg JE and F Mutulis, 2008. Targeting Melanocortin Receptors: An Approach to Treat Weight Disorders

and Sexual Dysfunction. Nat Rev Drug Discov, 7(4):307—323; Tao Y-X, 2010. The Melanocortin-4 Receptor:

Physiology, Pharmacology, and Pathophysiology. Endoc Rev, 31(4):506—543; Mul JD et al., 2013. Melanocortin MC4

Receptor-Mediated Feeding and Grooming in Rodents. EurJ Pharmacol, 719:192—201.

14 Cone RD, 2006. Studies on the Physiological Functions of the Melanocortin System. Endoc Rev, 27(7):736—749;

Huszar D et al., 1997. Targeted Disruption of the Melanocortin-4 Receptor Results in Obesity in Mice. Cell, 88:131—
141.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĐĞŶƚƌĂů ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ ƚŚĞ D�ϰZ ĂŐŽŶŝƐƚ DdͲ// ŝŶŚŝďŝƚƐ ďĂƐĂů ŝŶƐƵůŝŶ ƌĞůĞĂƐĞ͘ϭϱ �ǆƉĞĐƚĞĚ 
ƉŚĂƌŵĂĐŽůŽŐǇ ĨŽůůŽǁŝŶŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ ĂŶ D�ϰZ ĂŐŽŶŝƐƚ ŝŶ ŶŽŶĐůŝŶŝĐĂů ŵŽĚĞůƐ ŝŶĐůƵĚĞ 
ƌĞĚƵĐĞĚ ĨĞĞĚŝŶŐ ĂŶĚ ǁĞŝŐŚƚ ůŽƐƐ͕ ƌĞĚƵĐĞĚ ŝŶƐƵůŝŶ ƉƌŽĚƵĐƚŝŽŶ ĂŶĚ ƉŽƐƐŝďůĞ ŐůƵĐŽƐĞ ĞůĞǀĂƚŝŽŶ͘ 

Ϯ͘	 ^ĞǆƵĂů ĨƵŶĐƚŝŽŶ͘ /ŶĚƵĐƚŝŽŶ ŽĨ ƉĞŶŝůĞ ĞƌĞĐƚŝŽŶ ďǇ ŵĞůĂŶŽĐŽƌƚŝŶ ĂŐŽŶŝƐƚƐ ŝŶ ŵƵůƚŝƉůĞ ƐƉĞĐŝĞƐ͕
ŝŶĐůƵĚŝŶŐ ŚƵŵĂŶƐ͕ ŚĂƐ ůŽŶŐ ďĞĞŶ ŶŽƚĞĚ͘ϭϲ͕ϭϳ EŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ ƐƵďŵŝƚƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ 
;^ƚƵĚǇ η W>ͲϬϱ͕ W>ͲϬϲ͕ W>ͲϬϴ͕ W>ͲϮϮ͕ W>ͲϮϯ͕ W>ͲϮϰ͕ W>ͲϮϱ͕ ĂŶĚ W>ͲϯϲͿ͕ ĂƐ ǁĞůů ĂƐ ƐƚƵĚŝĞƐ ŝŶ 
ĂǀĂŝůĂďůĞ ůŝƚĞƌĂƚƵƌĞϭϴ ŚĂǀĞ ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ ŵĞůĂŶŽĐŽƌƚŝŶƐ ůŝŬĞůǇ ŝŶĚƵĐĞ ƉĞŶŝůĞ ĞƌĞĐƚŝŽŶ ǀŝĂ 
ĂĐƚŝǀĂƚŝŽŶ ŽĨ ƚŚĞ D�ϰ ƌĞĐĞƉƚŽƌ ĞǆƉƌĞƐƐĞĚ ŽŶ ŶĞƵƌŽŶƐ͕ ƉƌŝŵĂƌŝůǇ ƚŚŽƐĞ ƚŚĂƚ ĂƌĞ ůŽĐĂƚĞĚ ŝŶ 
ƚŚĞ ŚǇƉŽƚŚĂůĂŵŝĐ ƌĞŐŝŽŶ ŽĨ ƚŚĞ ďƌĂŝŶ ĂƐ ǁĞůů ĂƐ ƐƉŝŶĂů ĐŽƌĚ͕ ďƵƚ ƉŽƐƐŝďůǇ ĂůƐŽ ƐŽŵĞ ƚŚĂƚ ĂƌĞ 
ůŽĐĂƚĞĚ ŝŶ ƉĞŶŝůĞ ƚŝƐƐƵĞ͘ �ŝƌĞĐƚ ĂĐƚŝŽŶ ŽĨ ŵĞůĂŶŽĐŽƌƚŝŶƐ ŽŶ ƚŚĞ ĐŽƌƉƵƐ ĐĂǀĞƌŶŽƐƵŵ ǁĂƐ ŶŽƚ 
ĨŽƵŶĚ͘ 

/ŶĚƵĐƚŝŽŶ ŽĨ ĞƌĞĐƚŝŽŶƐ ŝŶ ŵĂůĞ ĂŶŝŵĂůƐ ŝƐ Ă ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ĞĨĨĞĐƚ ŽĨ �Dd͘ /Ŷ ƚŚĞ ƌĂƚ͕
ŝŶĚƵĐƚŝŽŶ ŽĨ ĞƌĞĐƚŝŽŶ ďǇ �Dd ŚĂƐ Ă ďĞůůͲƐŚĂƉĞĚ ĚŽƐĞͲƌĞƐƉŽŶƐĞ ĐƵƌǀĞ͕ ǁŝƚŚ ŵĂǆŝŵĂů ĞĨĨĞĐƚ Ăƚ 
ϭ ђŐͬŬŐ /s ;W>ͲϯϲͿ ĂŶĚ ĂŶ ĞƐƚŝŵĂƚĞĚ �h� ŽĨ Ϯϳϱ ŶŐ͘Śƌͬŵ>͘ /Ŷ ƚŚĞ ƌŚĞƐƵƐ ŵŽŶŬĞǇ͕ Ϯ͘ϱ ђŐͬŬŐ
/s ŝŶĚƵĐĞƐ ĞƌĞĐƚŝŽŶ ;W>ͲϬϱ͖ ŶŽ ĚŽƐĞ ƌĞƐƉŽŶƐĞ ĚĞƚĞƌŵŝŶĞĚ͕ ŶŽ �h� ĂǀĂŝůĂďůĞͿ͘ �ĨĨĞĐƚƐ ŝŶ
ŚƵŵĂŶ ŵĂůĞƐ ŚĂǀĞ ďĞĞŶ ĚĞƐĐƌŝďĞĚ ŝŶ ƉƵďůŝƐŚĞĚ ůŝƚĞƌĂƚƵƌĞ͕ Ăƚ ƐǇƐƚĞŵŝĐ ĞǆƉŽƐƵƌĞƐ 
ĐŽŵƉĂƌĂďůĞ ƚŽ ƚŚŽƐĞ ŽĨ ƚŚĞ ƌĂƚ͕ ǁŚŝĐŚ ƐƵƉƉŽƌƚƐ ƚŚĞ ƵƐĞ ŽĨ ƚŚĞ ƌĂƚ ĂƐ ǀĂůŝĚ ƚĞƐƚ ƐƉĞĐŝĞƐ ĨŽƌ 
�Dd͘ϭϵ �Ɛ ŶŽƚĞĚ ƉƌĞǀŝŽƵƐůǇ͕ ƚŚĞ ĐůŝŶŝĐĂů ĚĞǀĞůŽƉŵĞŶƚ ŽĨ �Dd ĨŽƌ �� ŝƐ ŶŽ ůŽŶŐĞƌ ďĞŝŶŐ 
ĂĐƚŝǀĞůǇ ƉƵƌƐƵĞĚ ĂŶĚ ƚŚĞ ĐŽƌƌĞƐƉŽŶĚŝŶŐ /E� ŚĂƐ ďĞĞŶ ŝŶĂĐƚŝǀĂƚĞĚ͘ 

ϭϱ dĂŽ zͲy͕ ϮϬϭϬ͘ dŚĞ DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ͗ WŚǇƐŝŽůŽŐǇ͕ WŚĂƌŵĂĐŽůŽŐǇ͕ ĂŶĚ WĂƚŚŽƉŚǇƐŝŽůŽŐǇ͘ �ŶĚŽĐ ZĞǀ͕ 
ϯϭ;ϰͿ͗ϱϬϲʹϱϰϯ͘ 
ϭϲ <ŝŶŐ ^, Ğƚ Ăů͕͘ ϮϬϬϳ͘ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ͕ DĞůĂŶŽƚƌŽƉŝĐ WĞƉƚŝĚĞƐ ĂŶĚ WĞŶŝůĞ �ƌĞĐƚŝŽŶ͘ �Ƶƌƌ dŽƉ DĞĚ �ŚĞŵ͕ 
ϳ;ϭϭͿ͗ϭϬϵϴʹϭϭϬϲ͘ 
ϭϳ ZŽƐĞŶ Z� Ğƚ Ăů͕͘ ϮϬϬϰ͘ �ǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞ ^ĂĨĞƚǇ͕ WŚĂƌŵĂĐŽŬŝŶĞƚŝĐƐ ĂŶĚ WŚĂƌŵĂĐŽĚǇŶĂŵŝĐ �ĨĨĞĐƚƐ ŽĨ 
^ƵďĐƵƚĂŶĞŽƵƐůǇ �ĚŵŝŶŝƐƚĞƌĞĚ WdͲϭϰϭ͕ Ă DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌ �ŐŽŶŝƐƚ͕ ŝŶ ,ĞĂůƚŚǇ DĂůĞ ^ƵďũĞĐƚƐ ĂŶĚ ŝŶ WĂƚŝĞŶƚƐ 
tŝƚŚ ĂŶ /ŶĂĚĞƋƵĂƚĞ ZĞƐƉŽŶƐĞ ƚŽ sŝĂŐƌĂ͘ /Ŷƚ : /ŵƉŽƚĞŶĐĞ ZĞƐ͕ ϭϲ͕ ϭϯϱʹϭϰϮ͖ mĐŬĞƌƚ ^ Ğƚ Ăů͕͘ ϮϬϭϰ͘ DĞůĂŶŽĐŽƌƚŝŶ
ZĞĐĞƉƚŽƌ �ŐŽŶŝƐƚƐ ŝŶ ƚŚĞ dƌĞĂƚŵĞŶƚ ŽĨ DĂůĞ ĂŶĚ &ĞŵĂůĞ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶƐ͗ ZĞƐƵůƚƐ &ƌŽŵ �ĂƐŝĐ ZĞƐĞĂƌĐŚ ĂŶĚ 
�ůŝŶŝĐĂů ^ƚƵĚŝĞƐ͘ �ǆƉĞƌƚ KƉŝŶ /ŶǀĞƐƚŝŐ �ƌƵŐƐ͕ Ϯϯ;ϭϭͿ͗ϭϰϳϳͲϭϰϴϯ͘ 
ϭϴ sĂŶ ĚĞƌ WůŽĞŐ >,d Ğƚ Ăů͕͘ ϮϬϬϮ͘ � ZŽůĞ ĨŽƌ ƚŚĞ DĞůĂŶŽĐŽƌƚŝŶ ϰ ZĞĐĞƉƚŽƌ ŝŶ ^ĞǆƵĂů &ƵŶĐƚŝŽŶ͘ WE�^͕ ϵϵ;ϭϳͿ͗ϭϭϯϴϭʹ 
ϭϭϯϴϲ͖ DĂƌƚŝŶ t: Ğƚ Ăů͕͘ ϮϬϬϮ͘ �ĐƚŝǀĂƚŝŽŶ ŽĨ DĞůĂŶŽĐŽƌƚŝŶ D�ϰ ZĞĐĞƉƚŽƌƐ /ŶĐƌĞĂƐĞƐ �ƌĞĐƚŝůĞ �ĐƚŝǀŝƚǇ ŝŶ ZĂƚƐ �ǆ
�ŽƉƵůĂ͘ �Ƶƌ : WŚĂƌŵĂĐŽů͕ ϰϱϰ͗ϳϭʹϳϵ͖ DŽůŝŶŽĨĨ W� Ğƚ Ăů͕͘ ϮϬϬϯ͘ WdͲϭϰϭ͗ � DĞůĂŶŽĐŽƌƚŝŶ �ŐŽŶŝƐƚ ĨŽƌ ƚŚĞ dƌĞĂƚŵĞŶƚ ŽĨ 
^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͘ �ŶŶ E z �ĐĂĚ ^Đŝ͕ ϵϵϰ͗ϵϲʹϭϬϮ͖ ^ŚĂĚŝĂĐŬ �D Ğƚ Ăů͕͘ ϮϬϬϳ͘ DĞůĂŶŽĐŽƌƚŝŶƐ ŝŶ ƚŚĞ dƌĞĂƚŵĞŶƚ ŽĨ 
DĂůĞ ĂŶĚ &ĞŵĂůĞ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͘ �Ƶƌƌ dŽƉ DĞĚ �ŚĞŵ͕ ϳ͗ϭϭϯϳʹϭϭϰϰ͖ ^ŚĂĚŝĂĐŬ �D ĂŶĚ ^ �ůƚŚŽĨ͕ ϮϬϬϴ͘ 
WƌĞĐůŝŶŝĐĂů �ĨĨĞĐƚƐ ŽĨ DĞůĂŶŽĐŽƌƚŝŶƐ ŝŶ DĂůĞ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͘ /Ŷƚ : /ŵƉŽƚ ZĞƐ͕ ϮϬ͗^ϭϭʹ^ϭϲ͘ 
ϭϵ �ŝĂŵŽŶĚ >� Ğƚ Ăů͕͘ ϮϬϬϰ͘ �ŽƵďůĞͲ�ůŝŶĚ͕ WůĂĐĞďŽͲ�ŽŶƚƌŽůůĞĚ �ǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞ ^ĂĨĞƚǇ͕ WŚĂƌŵĂĐŽŬŝŶĞƚŝĐ WƌŽƉĞƌƚŝĞƐ 
ĂŶĚ WŚĂƌŵĂĐŽĚǇŶĂŵŝĐ �ĨĨĞĐƚƐ ŽĨ /ŶƚƌĂŶĂƐĂů WdͲϭϰϭ͕ Ă DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌ �ŐŽŶŝƐƚ͕ ŝŶ ,ĞĂůƚŚǇ DĂůĞƐ ĂŶĚ
WĂƚŝĞŶƚƐ ǁŝƚŚ DŝůĚͲƚŽͲDŽĚĞƌĂƚĞ �ƌĞĐƚŝůĞ �ǇƐĨƵŶĐƚŝŽŶ͘ /Ŷƚ : /ŵƉŽƚ ZĞƐ͕ ϭϲ͗ϱϭʹϱϵ͘ 
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central administration of the MC4R agonist MT-II inhibits basal insulin release.15 Expected

pharmacology following administration of an MC4R agonist in nonclinical models include

reduced feeding and weight loss, reduced insulin production and possible glucose elevation.

2. Sexual function. Induction of penile erection by melanocortin agonists in multiple species,

including humans, has long been noted.1‘5'17 Nonclinical studies submitted by the Applicant

(Study # PL-05, PL-06, PL-08, PL-22, PL-23, PL-24, PL-25, and PL-36), as well as studies in

available literature18 have demonstrated that melanocortins likely induce penile erection via

activation of the MC4 receptor expressed on neurons, primarily those that are located in

the hypothalamic region of the brain as well as spinal cord, but possibly also some that are

located in penile tissue. Direct action of melanocortins on the corpus cavernosum was not

found.

Induction of erections in male animals is a pharmacodynamic effect of BMT. In the rat,

induction of erection by BMT has a bell-shaped dose-response curve, with maximal effect at

1 pg/kg IV (PL-36) and an estimated AUC of 275 ng.hr/mL. In the rhesus monkey, 2.5 pg/kg

IV induces erection (PL-05; no dose response determined, no AUC available). Effects in

human males have been described in published literature, at systemic exposures

comparable to those of the rat, which supports the use of the rat as valid test species for

BMT.19 As noted previously, the clinical development of BMT for ED is no longer being

actively pursued and the corresponding IND has been inactivated.

15 Tao Y-X, 2010. The Melanocortin-4 Receptor: Physiology, Pharmacology, and Pathophysiology. Endoc Rev,

31(4):506—543.

15 King SH et al., 2007. Melanocortin Receptors, Melanotropic Peptides and Penile Erection. Curr Top Med Chem,

7(11):1098—1106.

17 Rosen RC et al., 2004. Evaluation of the Safety, Pharmacokinetics and Pharmacodynamic Effects of

Subcutaneously Administered PT-141, a Melanocortin Receptor Agonist, in Healthy Male Subjects and in Patients

With an Inadequate Response to Viagra. IntJ Impotence Res, 16, 135—142; Uckert S et al., 2014. Melanocortin

Receptor Agonists in the Treatment of Male and Female Sexual Dysfunctions: Results From Basic Research and

Clinical Studies. Expert Opin Investig Drugs, 23(11):1477-1483.

“3 Van der Ploeg LHT et al., 2002. A Role for the Melanocortin 4 Receptor in Sexual Function. PNAS, 99(17):11381—

11386; Martin W] et al., 2002. Activation of Melanocortin MC4 Receptors Increases Erectile Activity in Rats Ex

Copula. EurJ Pharmacol, 454271—79; Molinoff PB et al., 2003. PT-141: A Melanocortin Agonist for the Treatment of

Sexual Dysfunction. Ann N Y Acad Sci, 994296—102; Shadiack AM et al., 2007. Melanocortins in the Treatment of

Male and Female Sexual Dysfunction. Curr Top Med Chem, 721137—1144; Shadiack AM and S Althof, 2008.

Preclinical Effects of Melanocortins in Male Sexual Dysfunction. IntJ Impot Res, 20:511—516.

19 Diamond LE et al., 2004. Double-Blind, Placebo-Controlled Evaluation of the Safety, Pharmacokinetic Properties

and Pharmacodynamic Effects of Intranasal PT-141, a Melanocortin Receptor Agonist, in Healthy Males and

Patients with Mild-to-Moderate Erectile Dysfunction. IntJ Impot Res, 16:51—59.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ϯ͘	 �ƵƚŽŶŽŵŝĐ ĨƵŶĐƚŝŽŶƐ 
dŚĞ ŚŝŐŚ ĚĞŶƐŝƚǇ ŽĨ D�ϰZƐ ŝŶ ƚŚĞ ŚǇƉŽƚŚĂůĂŵƵƐ ĂŶĚ ƚŚĞ �Ds ƐƵŐŐĞƐƚƐ ƚŚĞŝƌ ŝŶǀŽůǀĞŵĞŶƚ ŝŶ 
ƚŚĞ ƌĞŐƵůĂƚŝŽŶ ŽĨ ŵĂŶǇ ƚǇƉĞƐ ŽĨ ĂƵƚŽŶŽŵŝĐ ŽƵƚƉƵƚ͘ϮϬ tĞ ĨŽĐƵƐ ŚĞƌĞ ŽŶ ƚŚĞ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ 
ƐǇƐƚĞŵ ĂŶĚ͕ ďƌŝĞĨůǇ͕ ƚŚĞ '/ ƐǇƐƚĞŵ͕ ŝŶ ŽƌĚĞƌ ƚŽ ĞǆƉůĂŝŶ ĨŝŶĚŝŶŐƐ ƚŚĂƚ ǁĞƌĞ ŽďƐĞƌǀĞĚ ŝŶ ĐůŝŶŝĐĂů
ƐƚƵĚŝĞƐ ĂůŽŶĞ ĂŶĚ ďŽƚŚ ĐůŝŶŝĐĂů ĂŶĚ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ͘ 
x �ĂƌĚŝŽǀĂƐĐƵůĂƌ ĨƵŶĐƚŝŽŶ 
dŚĞ ƌŽůĞ ŽĨ ƚŚĞ ŵĞůĂŶŽĐŽƌƚŝŶ ƐǇƐƚĞŵ ŝŶ ƚŚĞ ƌĞŐƵůĂƚŝŽŶ ŽĨ ŚĞŵŽĚǇŶĂŵŝĐƐ ŝƐ ǀĞƌǇ ĐŽŵƉůĞǆ 
ĂŶĚ ŶŽƚ ĐŽŵƉůĞƚĞůǇ ƵŶĚĞƌƐƚŽŽĚ͘Ϯϭ dŚĞ ĐŝƌĐƵŝƚƌǇ ƚŚĂƚ ŚĂƐ ďĞĞŶ ĚĞƐĐƌŝďĞĚ ƚŽ ĚĂƚĞ ŝŶǀŽůǀĞƐ 
ƚŚĞ ŚǇƉŽƚŚĂůĂŵƵƐ͕ ďƌĂŝŶ ƐƚĞŵ͕ ĂŶĚ ƐƉŝŶĂů ĐŽƌĚ͕ D�ϰ ĂŶĚ D�ϯ ƌĞĐĞƉƚŽƌƐ͕ D� ĂŶĚ 
J�D^,͕ ĂŶĚ ĨĞĞĚďĂĐŬ ĨƌŽŵ ƉĞƌŝƉŚĞƌĂů ƚŝƐƐƵĞƐ͕ ŝŶĐůƵĚŝŶŐ ƚŚĞ ŬŝĚŶĞǇ͘ϮϮ 

/ƚ ŝƐ ďĞǇŽŶĚ ƚŚĞ ƐĐŽƉĞ ŽĨ ƚŚŝƐ ĚŽĐƵŵĞŶƚ ƚŽ ĨƵůůǇ ĚĞƐĐƌŝďĞ ƚŚŝƐ ƐǇƐƚĞŵ͘ ZĂƚŚĞƌ͕ ǁĞ ǁŝůů
ŚŝŐŚůŝŐŚƚ ǁŚĂƚ ŝƐ ŬŶŽǁŶ ĂďŽƵƚ D�ϰ ƌĞĐĞƉƚŽƌƐ ƐƉĞĐŝĨŝĐĂůůǇ͕ ĂŶĚ ŝŶ ƚŚĞ ^ĂĨĞƚǇ 
WŚĂƌŵĂĐŽůŽŐǇ ƐƵďƐĞĐƚŝŽŶ ďĞůŽǁ͕ ĚŝƐĐƵƐƐ ƚŚĞ ĨŝŶĚŝŶŐƐ ŽďƚĂŝŶĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ƵƐŝŶŐ 
�Dd͘ 

>ŝƚĞƌĂƚƵƌĞ ƐƚƵĚŝĞƐ ĚĞƐĐƌŝďŝŶŐ ƚŚĞ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƌĞƐƉŽŶƐĞ ƚŽ D�ϰZ ĂĐƚŝǀĂƚŝŽŶ ŚĂǀĞ 
ƐŚŽǁŶ ƚŚĂƚ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĞĨĨĞĐƚƐ ǀĂƌǇ ĚĞƉĞŶĚŝŶŐ ŽŶ ƚŚĞ ƐƉĞĐŝĞƐ͕ ƚŚĞ ƚǇƉĞ ŽĨ D�ϰZ 
ĂŐŽŶŝƐƚ ƵƐĞĚ͕ ƚŚĞ ƌŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ƚŚĞ ƐŝƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ƚŚĂƚ ŝƐ͕ ǁŚŝĐŚ 
ƌĞŐŝŽŶ ŽĨ ƚŚĞ ďƌĂŝŶ Žƌ ďƌĂŝŶƐƚĞŵ ŝƐ ƐƚŝŵƵůĂƚĞĚ͕ ĂŶĚ ǁŚĞƚŚĞƌ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŝƐ ĂĐƵƚĞ Žƌ 
ĐŚƌŽŶŝĐ͘Ϯϯ /Ŷ ƌŽĚĞŶƚƐ͕ ĚŝƌĞĐƚ ĂĐƚŝǀĂƚŝŽŶ ŽĨ D�ϰ ƌĞĐĞƉƚŽƌƐ ŝŶ ƚŚĞ �Ds ďǇ ŝŶũĞĐƚŝŽŶ ŽĨ DͲ 
D^, ŝŶƚŽ ƚŚĞ ďƌĂŝŶƐƚĞŵ ƉƌŽĚƵĐĞƐ ďƌĂĚǇĐĂƌĚŝĂ ĂŶĚ ŚǇƉŽƚĞŶƐŝŽŶ͘Ϯϰ /Ŷ ĐŽŶƚƌĂƐƚ͕ ŝŶũĞĐƚŝŽŶ 
ŽĨ DͲD^, ŝŶƚƌĂĐĞƌĞďƌŽǀĞŶƚƌŝĐƵůĂƌůǇ ;/�sͿ͕ ƚĂƌŐĞƚŝŶŐ ƚŚĞ D�ϰ ƌĞĐĞƉƚŽƌƐ ŽĨ ƚŚĞ
ŚǇƉŽƚŚĂůĂŵƵƐ͕ ƉƌŽĚƵĐĞƐ ƚŚĞ ŽƉƉŽƐŝƚĞ ĞĨĨĞĐƚ͗ ƚĂĐŚǇĐĂƌĚŝĂ ĂŶĚ ŚǇƉĞƌƚĞŶƐŝŽŶ͘Ϯϱ /ŶĐƌĞĂƐĞĚ
,Z ĂŶĚ �W ŚĂǀĞ ĂůƐŽ ďĞĞŶ ŶŽƚĞĚ ǁŚĞŶ ƚŚĞ D�ϰZ ĂŐŽŶŝƐƚ DdͲ// ŝƐ ƉĞƌĨƵƐĞĚ /�s͕ ĂŶĚ ƚŚĞ
ĞĨĨĞĐƚ ŝƐ ŵĞĚŝĂƚĞĚ ďǇ ĂĚƌĞŶĞƌŐŝĐ ĂĐƚŝǀĂƚŝŽŶ͘Ϯϲ DŝǆĞĚ ƌĞƐƵůƚƐ ŚĂǀĞ ďĞĞŶ ŽďƚĂŝŶĞĚ ǁŚĞŶ 

ϮϬ &Žƌ ƌĞǀŝĞǁƐ͕ ƐĞĞ dĂŽ zͲy͕ ϮϬϭϬ͘ dŚĞ DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ͗ WŚǇƐŝŽůŽŐǇ͕ WŚĂƌŵĂĐŽůŽŐǇ͕ ĂŶĚ WĂƚŚŽƉŚǇƐŝŽůŽŐǇ͘
�ŶĚŽĐ ZĞǀ͕ ϯϭ;ϰͿ͗ϱϬϲʹϱϰϯ͖ �ĚĂŶ Z�, ĂŶĚ t, 'ŝƐƉĞŶ͕ ϭϵϵϳ͘ �ƌĂŝŶ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ͗ &ƌŽŵ �ůŽŶŝŶŐ ƚŽ 
&ƵŶĐƚŝŽŶ͘ WĞƉƚŝĚĞƐ͕ ϭϴ;ϴͿ͗ϭϮϳϵʹϭϮϴϳ͘ 
Ϯϭ ĚŽ �ĂƌŵŽ :D Ğƚ Ăů͕͘ ϮϬϭϳ͘ ZŽůĞ ŽĨ ƚŚĞ �ƌĂŝŶ DĞůĂŶŽĐŽƌƚŝŶƐ ŝŶ �ůŽŽĚ WƌĞƐƐƵƌĞ ZĞŐƵůĂƚŝŽŶ͘ �ŝŽĐŚŝŵ �ŝŽƉŚǇƐ �ĐƚĂ 
DŽů �ĂƐŝƐ �ŝƐ͕ ϭϴϲϯ͗ϮϱϬϴʹϮϱϭϰ͘ 
ϮϮ ^ĞĞ tŝŬďĞƌŐ :� ĂŶĚ & DƵƚƵůŝƐ͕ ϮϬϬϴ͘ dĂƌŐĞƚŝŶŐ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ͗ �Ŷ �ƉƉƌŽĂĐŚ ƚŽ dƌĞĂƚ tĞŝŐŚƚ �ŝƐŽƌĚĞƌƐ 
ĂŶĚ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͘ EĂƚ ZĞǀ �ƌƵŐ �ŝƐĐŽǀ͕ ϳ;ϰͿ͗ϯϬϳͲϯϮϯ͘ 
Ϯϯ ZŝŶŶĞ W Ğƚ Ăů͕͘ ϮϬϭϮ͘ ,ĞŵŽĚǇŶĂŵŝĐ �ĐƚŝŽŶƐ ĂŶĚ DĞĐŚĂŶŝƐŵƐ ŽĨ ^ǇƐƚĞŵŝĐĂůůǇ �ĚŵŝŶŝƐƚĞƌĞĚ �ůƉŚĂͲD^, �ŶĂůŽŐƐ ŝŶ 
DŝĐĞ͘ WĞƉƚŝĚĞƐ͕ ϯϴ͗ϭϱϬʹϭϱϴ͘ 
Ϯϰ >ŝ ^Ͳ: Ğƚ Ăů͕͘ ϭϵϵϲ͘ DĞůĂŶŽĐŽƌƚŝŶ �ŶƚĂŐŽŶŝƐƚƐ �ĞĨŝŶĞ dǁŽ �ŝƐƚŝŶĐƚ WĂƚŚǁĂǇƐ ŽĨ �ĂƌĚŝŽǀĂƐĐƵůĂƌ �ŽŶƚƌŽů ďǇ DͲ ĂŶĚ JͲ 
DĞůĂŶŽĐǇƚĞͲ^ƚŝŵƵůĂƚŝŶŐ ,ŽƌŵŽŶĞƐ͘ : EĞƵƌŽƐĐŝ͕ ϭϲ;ϭϲͿ͗ϱϭϴϮʹϱϭϴϴ͘ 
Ϯϱ Eŝ yͲW Ğƚ Ăů͕͘ ϮϬϬϲ͘ �ĞŶƚƌĂů ZĞĐĞƉƚŽƌƐ DĞĚŝĂƚŝŶŐ ƚŚĞ �ĂƌĚŝŽǀĂƐĐƵůĂƌ �ĐƚŝŽŶƐ ŽĨ DĞůĂŶŽĐǇƚĞ ^ƚŝŵƵůĂƚŝŶŐ
,ŽƌŵŽŶĞƐ͘ : ,ǇƉĞƌƚĞŶƐ͕ Ϯϰ͗ϮϮϯϵʹϮϮϰϲ͘ 
Ϯϲ <ƵŽ :: Ğƚ Ăů͕͘ ϮϬϬϰ͘ ZŽůĞ ŽĨ �ĚƌĞŶĞƌŐŝĐ �ĐƚŝǀŝƚǇ ŝŶ WƌĞƐƐŽƌ ZĞƐƉŽŶƐĞƐ ƚŽ �ŚƌŽŶŝĐ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌ �ĐƚŝǀĂƚŝŽŶ͘ 
,ǇƉĞƌƚĞŶƐŝŽŶ͕ ϰϯƉĂƌƚ Ϯ͗ϯϳϬʹϯϳϱ͘ 
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3. Autonomic functions

The high density of MC4Rs in the hypothalamus and the DMV suggests their involvement in

the regulation of many types of autonomic output.20 We focus here on the cardiovascular

system and, briefly, the GI system, in order to explain findings that were observed in clinical

studies alone and both clinical and nonclinical studies.

0 Cardiovascularfunction

The role of the melanocortin system in the regulation of hemodynamics is very complex

and not completely understood.21 The circuitry that has been described to date involves

the hypothalamus, brain stem, and spinal cord, MC4 and MC3 receptors, 0L— and

y—MSH, and feedback from peripheral tissues, including the kidney.22

It is beyond the scope of this document to fully describe this system. Rather, we will

highlight what is known about MC4 receptors specifically, and in the Safety

Pharmacology subsection below, discuss the findings obtained by the Applicant using
BMT.

Literature studies describing the cardiovascular response to MC4R activation have

shown that cardiovascular effects vary depending on the species, the type of MC4R

agonist used, the route of administration, the site of administration, that is, which

region of the brain or brainstem is stimulated, and whether administration is acute or

chronic.23 |n rodents, direct activation of MC4 receptors in the DMV by injection of 0L-

MSH into the brainstem produces bradycardia and hypotension.24 In contrast, injection

of OL-MSH intracerebroventricularly (ICV), targeting the MC4 receptors of the

hypothalamus, produces the opposite effect: tachycardia and hypertension.25 Increased

HR and BP have also been noted when the MC4R agonist MT-|| is perfused ICV, and the

effect is mediated by adrenergic activation.26 Mixed results have been obtained when

2° For reviews, see Tao Y-X, 2010. The Melanocortin-4 Receptor: Physiology, Pharmacology, and Pathophysiology.

Endoc Rev, 31(4):506—543; Adan RAH and WH Gispen, 1997. Brain Melanocortin Receptors: From Cloning to

Function. Peptides, 18(8):1279—1287.

21 do Carmo JM et al., 2017. Role of the Brain Melanocortins in Blood Pressure Regulation. Biochim Biophys Acta
Mol Basis Dis, 1863:2508—2514.

22 See Wikberg JE and F Mutulis, 2008. Targeting Melanocortin Receptors: An Approach to Treat Weight Disorders

and Sexual Dysfunction. Nat Rev Drug Discov, 7(4):307-323.

23 Rinne P et al., 2012. Hemodynamic Actions and Mechanisms of Systemically Administered Alpha-MSH Analogs in

Mice. Peptides, 38:150—158.

24 Li 5-] et al., 1996. Melanocortin Antagonists Define Two Distinct Pathways of Cardiovascular Control by a— and y-
Melanocyte-Stimulating Hormones.J Neurosci, 16(16):5182—5188.

25 Ni X-P et al., 2006. Central Receptors Mediating the Cardiovascular Actions of Melanocyte Stimulating

Hormones. J Hypertens, 24:2239—2246.

25 Kuo JJ et al., 2004. Role of Adrenergic Activity in Pressor Responses to Chronic Melanocortin Receptor Activation.

Hypertension, 43[part 2]:370—375.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĐŽŵƉĂƌŝŶŐ ĂĐƵƚĞ ǀĞƌƐƵƐ ĐŚƌŽŶŝĐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ dŚĞ ĂĐƵƚĞ ŚǇƉĞƌƚĞŶƐŝǀĞ ƌĞƐƉŽŶƐĞ ŽĨ DͲ 
D^, ĂďĂƚĞƐ ǁŝƚŚ ĐŚƌŽŶŝĐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ǀŝĂ ƚŚĞ /�s ƌŽƵƚĞ͕Ϯϳ Ă ƌĞƐƵůƚ ƚŚĂƚ ǁĂƐ ŶŽƚ 
ĚƵƉůŝĐĂƚĞĚ ǁŝƚŚ DdͲ//͘Ϯϴ /ƚ ŚĂƐ ďĞĞŶ ƐƵŐŐĞƐƚĞĚ ƚŚĂƚ ĨƵŶĐƚŝŽŶĂů ƌĞƐƉŽŶƐĞƐ ƚŽ
ŵĞůĂŶŽĐŽƌƚŝŶƐ ŵĂǇ ĚĞƉĞŶĚ ŽŶ ƚŚĞ ďĂůĂŶĐĞ ďĞƚǁĞĞŶ D�ϰ ĂŶĚ D�ϯ ƌĞĐĞƉƚŽƌƐ͕ ĂŶĚ ƚŚĂƚ 
ŽďĞƐŝƚǇ ŵĂǇ ĂůƐŽ ƉůĂǇ Ă ƌŽůĞ͘Ϯϵ 

/Ŷ ŚƵŵĂŶƐ͕ ƐƵďĐƵƚĂŶĞŽƵƐ ŝŶĨƵƐŝŽŶ ŽĨ ĂŶ D�ϰZ ĂŐŽŶŝƐƚ ůĞĂĚƐ ƚŽ ƐůŝŐŚƚůǇ ĞůĞǀĂƚĞĚ ďůŽŽĚ
ƉƌĞƐƐƵƌĞ͕ ĂŶĚ ƐƵďũĞĐƚƐ ǁŝƚŚ ůŽƐƐͲŽĨͲĨƵŶĐƚŝŽŶ ŵƵƚĂƚŝŽŶƐ ŝŶ D�ϰZ ŚĂǀĞ Ă ƌĞĚƵĐĞĚ 
ŝŶĐŝĚĞŶĐĞ ŽĨ ŚǇƉĞƌƚĞŶƐŝŽŶ͘ϯϬ WƌŝŽƌ ĐůŝŶŝĐĂů ĞǆƉĞƌŝĞŶĐĞ ŝŶ ŵĂůĞƐ ǁŝƚŚ �Dd ĂůƐŽ ŝŶĚŝĐĂƚĞƐ 
ƚŚĂƚ Ă ŚǇƉĞƌƚĞŶƐŝǀĞ ƌĞƐƉŽŶƐĞ ƚŽ D�ϰZ ĂĐƚŝǀĂƚŝŽŶ ŝƐ ƚŚĞ ŵŽƌĞ ůŝŬĞůǇ ƌĞƐƉŽŶƐĞ͘ϯϭ 

x	 '/ ĨƵŶĐƚŝŽŶ 
D�ϰ ƌĞĐĞƉƚŽƌƐ ĂƌĞ ĞǆƉƌĞƐƐĞĚ ŽŶ ǀĂŐĂů ĂĨĨĞƌĞŶƚƐ͕ ĂŶĚ ƚŚĞ ƐƚŽŵĂĐŚ ĂŶĚ ĚƵŽĚĞŶƵŵ ĂƌĞ 
ŝŶŶĞƌǀĂƚĞĚ ďǇ D�ϰZ ǀĂŐĂů ĂĨĨĞƌĞŶƚƐ ĂŶĚ ĞĨĨĞƌĞŶƚƐ͘ /ŶũĞĐƚŝŽŶ ŽĨ ŵĞůĂŶŽĐŽƌƚŝŶ ĂŐŽŶŝƐƚƐ
ŝŶƚŽ ĞŝƚŚĞƌ ƚŚĞ �Ds Žƌ ŶƵĐůĞƵƐ ƚƌĂĐƚƵƐ ƐŽůŝƚĂƌŝƵƐ ĚĞĐƌĞĂƐĞƐ ƉŚĂƐŝĐ ŐĂƐƚƌŝĐ ĐŽŶƚƌĂĐƚŝŽŶƐ͘ 
dŚĞƌĞ ŝƐ ĂůƐŽ ĞǀŝĚĞŶĐĞ ƚŚĞ D�ϰ ƌĞĐĞƉƚŽƌƐ ĂƌĞ ĞǆƉƌĞƐƐĞĚ ŽŶ ĞŶƚĞƌŽĞŶĚŽĐƌŝŶĞ > ĐĞůůƐ ŝŶ 
ƚŚĞ '/ ƚƌĂĐƚ͘ϯϮ dŚƵƐ͕ D�ϰZ ĂŐŽŶŝƐƚƐ ĐĂŶ ƉůĂǇ Ă ƌŽůĞ ŝŶ ƐůŽǁŝŶŐ ŐĂƐƚƌŝĐ ĞŵƉƚǇŝŶŐ͕ ǁŚŝĐŚ 
ĐŽƵůĚ ĂĨĨĞĐƚ ĚƌƵŐ ĂďƐŽƌƉƚŝŽŶ͘ dŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ƚŚĞ ŬŝŶĞƚŝĐƐ ŽĨ ĚƌƵŐ ĂďƐŽƌƉƚŝŽŶ ĂŶĚ 
ĚƌƵŐͲĚƌƵŐ ŝŶƚĞƌĂĐƚŝŽŶ ǁĂƐ ŝŶǀĞƐƚŝŐĂƚĞĚ ŝŶ Ă ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚǇ ŝŶ ƚŚĞ ŵŽƵƐĞ ďƵƚ ŶŽ ĞĨĨĞĐƚ 
ǁĂƐ ĨŽƵŶĚ͘ �Dd ǁĂƐ ĨŽƵŶĚ ƚŽ ŚĂǀĞ ĞŵĞƚŝĐ ĂĐƚŝǀŝƚǇ ŝŶ ƚŚĞ ĨĞƌƌĞƚ͘ 

ϰ͘	 ,W� ĂǆŝƐ 
dŚĞ ƉƌĞƐĞŶĐĞ ŽĨ D�ϰ ƌĞĐĞƉƚŽƌƐ Ăƚ ŚŝŐŚ ĚĞŶƐŝƚǇ ŝŶ ƚŚĞ ƉĞƌŝǀĞŶƚƌŝĐƵůĂƌ ƌĞŐŝŽŶ ŽĨ ƚŚĞ 
ŚǇƉŽƚŚĂůĂŵƵƐ ŝŶĚŝĐĂƚĞƐ ƚŚĂƚ ƚŚĞ ŵĞůĂŶŽĐŽƌƚŝŶ ƐǇƐƚĞŵ ŝŶĨůƵĞŶĐĞƐ ƚŚĞ ,W� ĂǆŝƐ͖ ŚŽǁĞǀĞƌ͕ 
ƚŚĞƌĞ ŝƐ ŶŽƚ Ă ůĂƌŐĞ ďŽĚǇ ŽĨ ůŝƚĞƌĂƚƵƌĞ ĚĞĨŝŶŝŶŐ ǁŚĂƚ ƚŚĞƐĞ ĞĨĨĞĐƚƐ ŵŝŐŚƚ ďĞ͘ D�ϰZƐ ĂƌĞ 
ĞǆƉƌĞƐƐĞĚ ŽŶ ďŽƚŚ ŵĂŐŶŽĐĞůůƵůĂƌ ĂŶĚ ƉĂƌǀŽĐĞůůƵůĂƌ ŶĞƵƌŽŶƐ ŝŶ ƚŚĞ ƉĂƌĂǀĞŶƚƌŝĐƵůĂƌ ŶƵĐůĞƵƐ 
ŽĨ ƚŚĞ ŚǇƉŽƚŚĂůĂŵƵƐ͘ DĂŐŶŽĐĞůůƵůĂƌ ŶĞƵƌŽŶƐ ƉƌŽũĞĐƚ ƚŽ ƚŚĞ ƉŽƐƚĞƌŝŽƌ ƉŝƚƵŝƚĂƌǇ 

Ϯϳ ,ŝůů � ĂŶĚ :� �ƵŶďĂƌ͕ ϮϬϬϮǤ dŚĞ �ĨĨĞĐƚƐ ŽĨ �ĐƵƚĞ ĂŶĚ �ŚƌŽŶŝĐ �ůƉŚĂ DĞůĂŶŽĐǇƚĞ ^ƚŝŵƵůĂƚŝŶŐ ,ŽƌŵŽŶĞ ;�ůƉŚĂͲ 
D^,Ϳ ŽŶ �ĂƌĚŝŽǀĂƐĐƵůĂƌ �ǇŶĂŵŝĐƐ ŝŶ �ŽŶƐĐŝŽƵƐ ZĂƚƐ͘ WĞƉƚŝĚĞƐ͕ Ϯϯ͗ϭϲϮϱʹϭϲϯϬ͘ 
Ϯϴ <ƵŽ :: Ğƚ Ăů͕͘ ϮϬϬϯ͘ ,ǇƉŽƚŚĂůĂŵŝĐ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ ĂŶĚ �ŚƌŽŶŝĐ ZĞŐƵůĂƚŝŽŶ ŽĨ �ƌƚĞƌŝĂů WƌĞƐƐƵƌĞ ĂŶĚ ZĞŶĂů 
&ƵŶĐƚŝŽŶ͘ ,ǇƉĞƌƚĞŶƐŝŽŶ͕ ϰϭƉĂƌƚ Ϯ͗ϳϲϴʹϳϳϰ͘ 
Ϯϵ ĚĂ ^ŝůǀĂ �� Ğƚ Ăů͕͘ ϮϬϬϲ͘ �ŽĞƐ KďĞƐŝƚǇ /ŶĚƵĐĞ ZĞƐŝƐƚĂŶĐĞ ƚŽ ƚŚĞ >ŽŶŐͲdĞƌŵ �ĂƌĚŝŽǀĂƐĐƵůĂƌ ĂŶĚ DĞƚĂďŽůŝĐ �ĐƚŝŽŶƐ
ŽĨ DĞůĂŶŽĐŽƌƚŝŶ ϯͬϰ ZĞĐĞƉƚŽƌ �ĐƚŝǀĂƚŝŽŶ͍ ,ǇƉĞƌƚĞŶƐŝŽŶ͕ ϰϳ͗ϮϱϵʹϮϲϰ͘ 
ϯϬ 'ƌĞĞŶĨŝĞůĚ :Z Ğƚ Ăů͕͘ ϮϬϬϵ͘ DŽĚƵůĂƚŝŽŶ ŽĨ �ůŽŽĚ WƌĞƐƐƵƌĞ ďǇ �ĞŶƚƌĂů DĞůĂŶŽĐŽƌƚŝŶĞƌŐŝĐ WĂƚŚǁĂǇƐ͘ E �ŶŐů : DĞĚ͕ 
ϯϲϬ͗ϰϰʹϱϮ͘ 
ϯϭ ZŽƐĞŶ Z� Ğƚ Ăů͕͘ ϮϬϬϰ͘ �ǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞ ^ĂĨĞƚǇ͕ WŚĂƌŵĂĐŽŬŝŶĞƚŝĐƐ ĂŶĚ WŚĂƌŵĂĐŽĚǇŶĂŵŝĐ �ĨĨĞĐƚƐ ŽĨ 
^ƵďĐƵƚĂŶĞŽƵƐůǇ �ĚŵŝŶŝƐƚĞƌĞĚ WdͲϭϰϭ͕ Ă DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌ �ŐŽŶŝƐƚ͕ ŝŶ ,ĞĂůƚŚǇ DĂůĞ ^ƵďũĞĐƚƐ ĂŶĚ ŝŶ WĂƚŝĞŶƚƐ 
ǁŝƚŚ ĂŶ /ŶĂĚĞƋƵĂƚĞ ZĞƐƉŽŶƐĞ ƚŽ sŝĂŐƌĂ͘ /Ŷƚ : /ŵƉŽƚ ZĞƐ͕ ϭϲ͕ ϭϯϱʹϭϰϮ͘ 
ϯϮ WĂŶĂƌŽ �> Ğƚ Ăů͕͘ ϮϬϭϰ͘ dŚĞ DĞůĂŶŽĐŽƌƚŝŶͲϰ ZĞĐĞƉƚŽƌ /Ɛ �ǆƉƌĞƐƐĞĚ ŝŶ �ŶƚĞƌŽĞŶĚŽĐƌŝŶĞ > �ĞůůƐ ĂŶĚ ZĞŐƵůĂƚĞƐ ƚŚĞ
ZĞůĞĂƐĞ ŽĨ WĞƉƚŝĚĞ zz ĂŶĚ 'ůƵĐĂŐŽŶͲ>ŝŬĞ WĞƉƚŝĚĞ ϭ /Ŷ sŝǀŽ͘ �Ğůů DĞƚĂď͕ ϮϬ;ϲͿ͗ϭϬϭϴʹϭϬϮϵ͘ 
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comparing acute versus chronic administration. The acute hypertensive response of 0L-

MSH abates with chronic administration via the ICV route,27 a result that was not

duplicated with MT-II.28 It has been suggested that functional responses to

melanocortins may depend on the balance between MC4 and MC3 receptors, and that

obesity may also play a role.29

In humans, subcutaneous infusion of an MC4R agonist leads to slightly elevated blood

pressure, and subjects with loss-of-function mutations in MC4R have a reduced

incidence of hypertension.30 Prior clinical experience in males with BMT also indicates

that a hypertensive response to MC4R activation is the more likely response.31

0 GIfunction

MC4 receptors are expressed on vagal afferents, and the stomach and duodenum are

innervated by MC4R vagal afferents and efferents. Injection of melanocortin agonists

into either the DMV or nucleus tractus solitarius decreases phasic gastric contractions.

There is also evidence the MC4 receptors are expressed on enteroendocrine L cells in

the GI tract.32 Thus, MC4R agonists can play a role in slowing gastric emptying, which

could affect drug absorption. The effect of BMT on the kinetics of drug absorption and

drug-drug interaction was investigated in a nonclinical study in the mouse but no effect

was found. BMT was found to have emetic activity in the ferret.

4. HPA axis

The presence of MC4 receptors at high density in the periventricular region of the

hypothalamus indicates that the melanocortin system influences the HPA axis; however,

there is not a large body of literature defining what these effects might be. MC4Rs are

expressed on both magnocellular and parvocellular neurons in the paraventricular nucleus

of the hypothalamus. Magnocellular neurons project to the posterior pituitary

27 Hill C and JC Dunbar, 2002. The Effects of Acute and Chronic Alpha Melanocyte Stimulating Hormone (Alpha-

MSH) on Cardiovascular Dynamics in Conscious Rats. Peptides, 23:1625—1630.

28 Kuo JJ et al., 2003. Hypothalamic Melanocortin Receptors and Chronic Regulation of Arterial Pressure and Renal

Function. Hypertension, 41[part 2]:768—774.

29 da Silva AA et al., 2006. Does Obesity Induce Resistance to the Long-Term Cardiovascular and Metabolic Actions

of Melanocortin 3/4 Receptor Activation? Hypertension, 47:259—264.

3° Greenfield JR et al., 2009. Modulation of Blood Pressure by Central Melanocortinergic Pathways. N EnglJ Med,
360244—52.

31 Rosen RC et al., 2004. Evaluation of the Safety, Pharmacokinetics and Pharmacodynamic Effects of

Subcutaneously Administered PT-141, a Melanocortin Receptor Agonist, in Healthy Male Subjects and in Patients

with an Inadequate Response to Viagra. IntJ Impot Res, 16, 135—142.

3‘2 Panaro BL et al., 2014. The Melanocortin-4 Receptor Is Expressed in Enteroendocrine L Cells and Regulates the

Release of Peptide W and Glucagon-Like Peptide 1 In Vivo. Cell Metab, 20(6):1018—1029.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

;ŶĞƵƌŽŚǇƉŽƉŚǇƐŝƐͿ ĂŶĚ ƐĞĐƌĞƚĞ ǀĂƐŽƉƌĞƐƐŝŶ ĂŶĚ ŽǆǇƚŽĐŝŶ͖ ƉĂƌǀŽĐĞůůƵůĂƌ ŶĞƵƌŽŶƐ ƉƌŽũĞĐƚ ƚŽ 
ƚŚĞ ŵĞĚŝĂŶ ĞŵŝŶĞŶĐĞ ĂŶĚ ƐĞĐƌĞƚĞ ƌĞůĞĂƐŝŶŐ ĨĂĐƚŽƌƐ ;ĐŽƌƚŝĐŽƚƌŽƉŝŶͲƌĞůĞĂƐŝŶŐ ŚŽƌŵŽŶĞ͕ 
ƚŚǇƌŽƚƌŽƉŝŶͲƌĞůĞĂƐŝŶŐ ŚŽƌŵŽŶĞ͕ ĞƚĐ͘Ϳ ƚŚĂƚ ƐƚŝŵƵůĂƚĞ ƌĞůĞĂƐĞ ŽĨ ŚŽƌŵŽŶĞƐ ĨƌŽŵ ƚŚĞ ĂŶƚĞƌŝŽƌ 
ƉŝƚƵŝƚĂƌǇ ;ĂĚĞŶŽŚǇƉŽƉŚǇƐŝƐͿ͘ /Ŷ ƚŚĞ ƌĂƚ͕ /�s ŝŶũĞĐƚŝŽŶ ŽĨ DdͲ// ŚĂƐ ďĞĞŶ ƐŚŽǁŶ ƚŽ ŝŶĚƵĐĞ
ƐǇŶƚŚĞƐŝƐ ŽĨ ĐŽƌƚŝĐŽƚƌŽƉŝŶ ƌĞůĞĂƐŝŶŐ ŚŽƌŵŽŶĞ ;ĂŶĚ ƉƌĞƐƵŵĂďůǇ ��d,Ϳ͕ ĨŽůůŽǁĞĚ ďǇ Ă ƌŝƐĞ ŝŶ 
ƉůĂƐŵĂ ĐŽƌƚŝĐŽƐƚĞƌŽŶĞ͘ϯϯ D�ϰ ƌĞĐĞƉƚŽƌƐ ĂůƐŽ ƉůĂǇ Ă ƌŽůĞ ŝŶ ŐƌŽŽŵŝŶŐ ďĞŚĂǀŝŽƌ ŝŶ ƌŽĚĞŶƚƐ͕ 
ǁŚŝĐŚ ŵĂǇ ďĞ ƚŝĞĚ ƚŽ Ă ƐƚƌĞƐƐ ƌĞƐƉŽŶƐĞ͘ϯϰ /Ŷ ƚŚĞ ĚĞƐĐƌŝƉƚŝŽŶ ŽĨ ƚŚĞ D�ϰZ ŬŶŽĐŬŽƵƚ ŵŽƵƐĞ ŶŽ
ƉĂƌƚŝĐƵůĂƌ ĞŵƉŚĂƐŝƐ ǁĂƐ ƉůĂĐĞĚ ŽŶ ĚŝƐƚƌƵƉƚŝŽŶ ŽĨ ƚŚĞ ,W� ĂǆŝƐ͕ ǁŚŝĐŚ ŝŶĚŝĐĂƚĞƐ ƚŚĂƚ 
ŵĞůĂŶŽĐŽƌƚŝŶƐ ŵĂǇ ƉůĂǇ Ă ŵŽƌĞ ůŝŵŝƚĞĚ͕ ŵŽĚƵůĂƚŽƌǇ ƌŽůĞ͘ �ĨĨĞĐƚƐ ŽŶ ƚŚĞ ,W� ĂǆŝƐ ǁĞƌĞ 
ŝŶĨƌĞƋƵĞŶƚůǇ ŵŽŶŝƚŽƌĞĚ ŝŶ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ ĨŽƌ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ͘ dƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ 
ĞůĞǀĂƚĞĚ ��d, ĂŶĚ ĐŽƌƚŝĐŽƐƚĞƌŽŶĞ ǁĂƐ ŶŽƚĞĚ ŝŶ ŽŶůǇ ŽŶĞ ƐƚƵĚǇ ŝŶ ƚŚĞ ƉƌĞŐŶĂŶƚ ƌĂƚ ;ϵϵϲͲ 
ϬϮϵͿ ƚŚĂƚ ƵƐĞĚ /s ĚŽƐŝŶŐ Ăƚ ŵĂƚĞƌŶĂůůǇ ƚŽǆŝĐ ůĞǀĞůƐ͘ 

�ƌƵŐ ŵĞĐŚĂŶŝƐŵ ƌĞůĂƚĞĚ ƚŽ ŝŶĚŝĐĂƚŝŽŶ͗ � ŵĞĐŚĂŶŝƐŵ ŽĨ ĂĐƚŝŽŶ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ŝŶ 
ĨĞŵĂůĞƐ ŚĂƐ ŶŽƚ ďĞĞŶ ĞƐƚĂďůŝƐŚĞĚ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐƚƵĚŝĞƐ ƐƵďŵŝƚƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ 
ŝŶǀĞƐƚŝŐĂƚŝŶŐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ƐĞǆƵĂů ďĞŚĂǀŝŽƌ ŝŶ ĨĞŵĂůĞ ĂŶŝŵĂůƐ͘ dŚĞƌĞ ĂƌĞ Ă ĨĞǁ ƉƵďůŝƐŚĞĚ 
ƐƚƵĚŝĞƐ ƚŚĂƚ ŝŶĚŝĐĂƚĞ ƚŚĂƚ ŵĞůĂŶŽĐŽƌƚŝŶƐ ŝŶ ŐĞŶĞƌĂů͕ ĂŶĚ �Dd ŝŶ ƉĂƌƚŝĐƵůĂƌ͕ ĐĂŶ ŝŶĚƵĐĞ ƐĞǆƵĂů 
ƌĞĐĞƉƚŝǀŝƚǇ ŝŶ ƚŚĞ ĨĞŵĂůĞ ƌĂƚ͘ϯϱ �Dd ŝƐ ĞĨĨĞĐƚŝǀĞ ŝŶ ĨĞŵĂůĞ ƌĂƚƐ ĨŽƌ ƐŽůŝĐŝƚĂƚŝŽŶ ďĞŚĂǀŝŽƌƐ ĨŽůůŽǁŝŶŐ 
ĞŝƚŚĞƌ ƐƵďĐƵƚĂŶĞŽƵƐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ Žƌ ĨŽůůŽǁŝŶŐ ŝŶĨƵƐŝŽŶ ŝŶƚŽ ƚŚĞ ůĂƚĞƌĂů ǀĞŶƚƌŝĐůĞƐ Žƌ ŵĞĚŝĂů 
ƉƌĞŽƉƚŝĐ ĂƌĞĂ͘ϯϲ 

5.3.2. Secondary Pharmacology 

D�ϭ ZĞĐĞƉƚŽƌ 
�ĞĐĂƵƐĞ �Dd ďŝŶĚƐ ǁŝƚŚ ŚŝŐŚĞƌ ĂĨĨŝŶŝƚǇ ƚŽ D�ϭ ƌĞĐĞƉƚŽƌƐ ƚŚĂŶ ƚŽ D�ϰZƐ͕ ƐĞĐŽŶĚĂƌǇ 
ƉŚĂƌŵĂĐŽůŽŐǇ ŵĞĚŝĂƚĞĚ ďǇ ƚŚĞ D�ϭ ƌĞĐĞƉƚŽƌ ŝƐ ĞǆƉĞĐƚĞĚ͘ �ĐƚŝǀĂƚŝŽŶ ŽĨ ƚŚĞ D�ϭ ƌĞĐĞƉƚŽƌ ůĞĂĚƐ 
ƚŽ ŵĞůĂŶŝŶ ƉƌŽĚƵĐƚŝŽŶ ďǇ ŵĞůĂŶŽĐǇƚĞƐ͕ ƉƌŽĚƵĐŝŶŐ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͘ dƌĞĂƚŵĞŶƚ ǁŝƚŚ �Dd 
ƉƌŽĚƵĐĞĚ ďůĂĐŬĞŶŝŶŐ ŽĨ ƚŚĞ ĐŽĂƚ ŝŶ ƚŚĞ ĚŽŐ ĂŶĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ǁĂƐ ŶŽƚĞĚ ŝŶ ĐůŝŶŝĐĂů 

ϯϯ >Ƶ yͲz Ğƚ Ăů͕͘ ϮϬϬϯ͘ /ŶƚĞƌĂĐƚŝŽŶ �ĞƚǁĞĞŶ �ůƉŚĂͲDĞůĂŶŽĐǇƚĞͲ^ƚŝŵƵůĂƚŝŶŐ ,ŽƌŵŽŶĞ ĂŶĚ �ŽƌƚŝĐŽƚƌŽƉŝŶͲZĞůĞĂƐŝŶŐ
,ŽƌŵŽŶĞ ŝŶ ƚŚĞ ZĞŐƵůĂƚŝŽŶ ŽĨ &ĞĞĚŝŶŐ ĂŶĚ ,ǇƉŽƚŚĂůĂŵŽͲWŝƚƵŝƚĂƌǇͲ�ĚƌĞŶĂů ZĞƐƉŽŶƐĞƐ͘ : EĞƵƌŽƐĐŝ͕ Ϯϯ;ϮϭͿ͗ϳϴϲϯʹ 
ϳϴϳϮ͘ 
ϯϰ DƵů :� Ğƚ Ăů͕͘ ϮϬϭϯ͘ DĞůĂŶŽĐŽƌƚŝŶ D�ϰ ZĞĐĞƉƚŽƌͲDĞĚŝĂƚĞĚ &ĞĞĚŝŶŐ ĂŶĚ 'ƌŽŽŵŝŶŐ ŝŶ ZŽĚĞŶƚƐ͘ �Ƶƌ : WŚĂƌŵĂĐŽů͕ 
ϳϭϵ͗ϭϵϮʹϮϬϭ͘ 
ϯϱ EŽĐĞƚƚŽ � Ğƚ Ăů͕͘ ϮϬϬϰ͘ �ǀŝĚĞŶĐĞ dŚĂƚ ƚŚĞ �ĨĨĞĐƚ ŽĨ DĞůĂŶŽĐŽƌƚŝŶƐ ŽŶ &ĞŵĂůĞ ^ĞǆƵĂů �ĞŚĂǀŝŽƌ ŝŶ WƌĞŽƉƚŝĐ �ƌĞĂ /Ɛ
DĞĚŝĂƚĞĚ ďǇ ƚŚĞ D�ϯ ZĞĐĞƉƚŽƌ͗ WĂƌƚŝĐŝƉĂƚŝŽŶ ŽĨ EŝƚƌŝĐ KǆŝĚĞ͘ �ĞŚĂǀ �ƌĂŝŶ ZĞƐ͕ ϭϱϯ͗ϱϯϳʹϱϰϭ͖ WĨĂƵƐ :' Ğƚ Ăů͕͘ ϮϬϬϰ͘ 
^ĞůĞĐƚŝǀĞ &ĂĐŝůŝƚĂƚŝŽŶ ŽĨ ^ĞǆƵĂů ^ŽůŝĐŝƚĂƚŝŽŶ ŝŶ ƚŚĞ &ĞŵĂůĞ ZĂƚ ďǇ Ă DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌ �ŐŽŶŝƐƚ͘ WƌŽĐ EĂƚů �ĐĂĚ 
^Đŝ h ^ �͕ ϭϬϭ;ϮϳͿ͗ϭϬϮϬϭʹϭϬϮϬϰ͘ 
ϯϲ WĨĂƵƐ :' Ğƚ Ăů͕͘ ϮϬϬϰ͘ ^ĞůĞĐƚŝǀĞ &ĂĐŝůŝƚĂƚŝŽŶ ŽĨ ^ĞǆƵĂů ^ŽůŝĐŝƚĂƚŝŽŶ ŝŶ ƚŚĞ &ĞŵĂůĞ ZĂƚ ďǇ Ă DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌ 
�ŐŽŶŝƐƚ͘ WƌŽĐ EĂƚů �ĐĂĚ ^Đŝ h ^ �͕ ϭϬϭ;ϮϳͿ͗ϭϬϮϬϭʹϭϬϮϬϰ͖ WĨĂƵƐ :' Ğƚ Ăů͕͘ ϮϬϬϳ͘ �ƌĞŵĞůĂŶŽƚŝĚĞ͗ �Ŷ KǀĞƌǀŝĞǁ ŽĨ 
WƌĞĐůŝŶŝĐĂů �E^ �ĨĨĞĐƚƐ ŽŶ &ĞŵĂůĞ ^ĞǆƵĂů &ƵŶĐƚŝŽŶ͘ : ^Ğǆ DĞĚ͕ ϰ;ƐƵƉƉů ϰͿ͗ϮϲϵʹϮϳϵ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƐƚƵĚŝĞƐ͘ DĞůĂŶŽĐŽƌƚŝŶƐ ĂůƐŽ ĂĐƚ ĂƐ ĂŶƚŝͲŝŶĨůĂŵŵĂƚŽƌǇ ĂŶĚ ĂŶƚŝƉǇƌĞƚŝĐƐ ǀŝĂ D�ϭZ ĂŐŽŶŝƐŵ͕ϯϳ ďƵƚ 
ƚŚŝƐ ĞĨĨĞĐƚ ǁĂƐ ŶŽƚ ĂƐƐĞƐƐĞĚ ŝŶ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ͘ 

KƚŚĞƌ ZĞĐĞƉƚŽƌƐ 
�Dd ;ϭђDͿ ƐŚŽǁĞĚ ǁĞĂŬ ĂĐƚŝǀŝƚǇ Ăƚ ƚŚĞ ŵƵƐĐĂƌŝŶŝĐ ĂĐĞƚǇůĐŚŽůŝŶĞ ;DͿ ĂŶĚ ƚŚĞ ĂůƉŚĂͲϮ 
ĂĚƌĞŶĞƌŐŝĐ ƌĞĐĞƉƚŽƌ͕ ĂŶĚ ƚŚĞƌĞ ǁĂƐ ƐŽŵĞ ĞǀŝĚĞŶĐĞ ŽĨ ďŝŶĚŝŶŐ ƚŽ ǀĂƐŽĂĐƚŝǀĞ ŝŶƚĞƐƚŝŶĂů ƉĞƉƚŝĚĞ ϭ 
ĂŶĚ ŶĞƵƌŽƉĞƉƚŝĚĞ z ƌĞĐĞƉƚŽƌƐ͘ tĞĂŬ ĂĐƚŝǀŝƚǇ Ăƚ ƐĞƌŽƚŽŶŝŶ ƚƌĂŶƐƉŽƌƚĞƌƐ ǁĂƐ ƌĞƉŽƌƚĞĚ͕ ĞƋƵĂů ŝŶ 
ŵĂŐŶŝƚƵĚĞ ƚŽ ĂĐƚŝǀŝƚǇ Ăƚ ĚŽƉĂŵŝŶĞ ƚƌĂŶƐƉŽƌƚĞƌƐ͘ dŚƵƐ͕ ŝĨ �Dd ĂĐƚĞĚ ĂƐ Ă ǁĞĂŬ ƐĞůĞĐƚŝǀĞ 
ƐĞƌŽƚŽŶŝŶ ƌĞƵƉƚĂŬĞ ŝŶŚŝďŝƚŽƌ ;^^Z/Ϳ͕ ƐŽŵĞ ŝŶĚŝƌĞĐƚ ĂĐƚŝǀĂƚŝŽŶ ŽĨ ϱͲŚǇĚƌŽǆǇƚƌǇƉƚĂŵŝŶĞ ƌĞĐĞƉƚŽƌƐ
ŵŝŐŚƚ ŽĐĐƵƌ͘ �ŝŶĚŝŶŐ Ăƚ ƚŚĞƐĞ ŽĨĨͲƚĂƌŐĞƚ ƌĞĐĞƉƚŽƌƐ ŽĐĐƵƌƌĞĚ Ăƚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ƚŚĂƚ ĂƌĞ ŶŽƚ 
ƚŚĞƌĂƉĞƵƚŝĐĂůůǇ ƌĞůĞǀĂŶƚ͘ 

5.3.3. Safety Pharmacology 

dǁĞŶƚǇ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĂƐƐĞƐƐ ƐĂĨĞƚǇ ƉŚĂƌŵĂĐŽůŽŐǇ ĂŶĚ ĂƌĞ ďƌŽŬĞŶ ĚŽǁŶ ĂƐ ĨŽůůŽǁƐ͗ 
x �E^ ƐĂĨĞƚǇ͗ KŶĞ ŝŶ ǀŝǀŽ ƐƚƵĚǇ ŝŶ ƚŚĞ ŵĂůĞ ƌĂƚ 
x �ĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ͗ dǁŽ ŝŶ ǀŝƚƌŽ ĂŶĚ ϭϮ ŝŶ ǀŝǀŽ ƐƚƵĚŝĞƐ ŝŶ ĚŽŐ͕ ƌĂƚ͕ ĂŶĚ ŵŽŶŬĞǇ 
x ZĞƐƉŝƌĂƚŽƌǇ ƐĂĨĞƚǇ͗ KŶĞ ŝŶ ǀŝǀŽ ƐƚƵĚǇ ŝŶ ƚŚĞ ŵĂůĞ ƌĂƚ 
x 'ĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ƐĂĨĞƚǇ͗ &ŽƵƌ ŝŶ ǀŝǀŽ ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ŵĂůĞ ĨĞƌƌĞƚ 

�E^ ^ĂĨĞƚǇ 
DĂůĞ ƌĂƚƐ ǁĞƌĞ ĚŽƐĞĚ ŝŶƚƌĂǀĞŶŽƵƐůǇ ǁŝƚŚ ϭϬ͕ ϳϱ͕ ĂŶĚ ϯϬϬ ђŐͬŬŐ͕ ĂŶĚ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ ƚŚĞ /ƌǁŝŶ
ƚĞƐƚ͘ dŚĞ ĂŶŝŵĂůƐ ƐŚŽǁĞĚ Ă ĚŽƐĞͲ ĂŶĚ ƚŝŵĞͲĚĞƉĞŶĚĞŶƚ ĐŚĂŶŐĞ ŝŶ ͚ƚǇƉŝĐĂů͛ ďĞŚĂǀŝŽƌ͕ Ă ƉŽŽƌůǇ 
ĚĞƐĐƌŝďĞĚ ƉĂƌĂŵĞƚĞƌ͘ EŽ ŽƚŚĞƌ ĐŚĂŶŐĞƐ ŝŶ Ϯϲ ƐƉĞĐŝĨŝĐ ďĞŚĂǀŝŽƌƐ ;ŝŶĐůƵĚŝŶŐ ƚƌĞŵŽƌ͕ ĐŽŶǀƵůƐŝŽŶ͕ 
ĞƚĐ͘Ϳ ǁĞƌĞ ŽďƐĞƌǀĞĚ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ƐĞƚ Ă EK��>͘ d< ŽďƚĂŝŶĞĚ ŝŶ Ă ĚŝĨĨĞƌĞŶƚ ƐƚƵĚǇ ;ϵϭͲ 
ϬϱϬϭͿ ƐŚŽǁĞĚ ƚŚĂƚ ĂŶ /s ĚŽƐĞ ŽĨ ϮϱϬ ђŐͬŬŐ ƉƌŽĚƵĐĞĚ ĂŶ �h� ŽĨ ϲϵ ŶŐ͘Śƌͬŵ>͕ ǁŚŝĐŚ ŝƐ Ϯϱй ŽĨ 
ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ �h�͘ 

dŚĞƌĞ ǁĞƌĞ ŶŽ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞ �E^ ƐƚƵĚǇ͕ ďƵƚ ĚŽƐŝŶŐ ;ďǇ ƚŚĞ /s ƌŽƵƚĞͿ ĚŝĚ ŶŽƚ ƌĞĂĐŚ
ƚŚĞƌĂƉĞƵƚŝĐĂůůǇ ƌĞůĞǀĂŶƚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘ 

�ĂƌĚŝŽǀĂƐĐƵůĂƌ ^ĂĨĞƚǇ 
�ĂƌĚŝĂĐ ƐĂĨĞƚǇ ƐƚƵĚŝĞƐ ǁĞƌĞ ŶĞŐĂƚŝǀĞ ĨŽƌ ĐĂƌĚŝĂĐ ĂƌƌŚǇƚŚŵŝĂ͕ ďƵƚ ƉŽƐŝƚŝǀĞ ĨŽƌ ĞůĞǀĂƚĞĚ ,Z ĂŶĚ �W 
Ăƚ ŚŝŐŚ ŵƵůƚŝƉůĞƐ ŽĨ ŚƵŵĂŶ ĞǆƉŽƐƵƌĞ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƚĂďƵůĂƚĞĚ ƐƵŵŵĂƌǇ ;Ϯ͘ϲ͘ϯͿ ŽĨ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ ƉŚĂƌŵĂĐŽůŽŐǇ ƐƚƵĚŝĞƐ ůŝƐƚƐ Ϯ 
ŝŶ ǀŝƚƌŽ ƐƚƵĚŝĞƐ ĂŶĚ ϭϭ ŝŶ ǀŝǀŽ ƐƚƵĚŝĞƐ ŝŶ ĚŽŐ ĂŶĚ ŵŽŶŬĞǇ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ŽŶĞ ĚƌƵŐͲĚƌƵŐ ŝŶƚĞƌĂĐƚŝŽŶ
ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ƌĂƚ ƚŽ ĚĞƚĞƌŵŝŶĞ ǁŚĞƚŚĞƌ ĐŽĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ �Dd ĂŶĚ ƐŝůĚĞŶĂĨŝů 

ϯϳ �ĂƚĂŶŝĂ � Ğƚ Ăů͕͘ ϮϬϬϰ͘ dĂƌŐĞƚŝŶŐ DĞůĂŶŽĐŽƌƚŝŶ ZĞĐĞƉƚŽƌƐ ĂƐ Ă EŽǀĞů ^ƚƌĂƚĞŐǇ ƚŽ �ŽŶƚƌŽů /ŶĨůĂŵŵĂƚŝŽŶ͘ WŚĂƌŵĂĐŽů 
ZĞǀ͕ ϱϲ;ϭͿ͗ϭʹϮϵ͘ 

ϱϯ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ǁŽƵůĚ ĂĨĨĞĐƚ �s ƉĂƌĂŵĞƚĞƌƐ͘ dŚĞƐĞ ƐƚƵĚŝĞƐ͕ ƉůƵƐ ƐĞǀĞƌĂů ŽƚŚĞƌƐ ĐŽŶĚƵĐƚĞĚ ƚŽ ĞǀĂůƵĂƚĞ �s 
ƐĂĨĞƚǇ͕ ĂƌĞ ůŝƐƚĞĚ ĞŝƚŚĞƌ ƵŶĚĞƌ ƚŚĞ ƐĂĨĞƚǇ ƉŚĂƌŵĂĐŽůŽŐǇ ƐĞĐƚŝŽŶ ;ϰ͘Ϯ͘ϭ͘ϯͿ Žƌ ƚŚĞ ŐĞŶĞƌĂů 
ƚŽǆŝĐŽůŽŐǇ ƐĞĐƚŝŽŶ ;ϰ͘Ϯ͘ϯ͘Ϯ͘Ϳ ŽĨ ƚŚĞ ƐƵďŵŝƐƐŝŽŶ͘ 

dŚĞ ƚǁŽ ŝŶ ǀŝƚƌŽ ƐƚƵĚŝĞƐ͕ Ă ŚƵŵĂŶ �ƚŚĞƌͲăͲŐŽͲŐŽ ZĞůĂƚĞĚ 'ĞŶĞ ;Ś�Z'Ϳ ĐŚĂŶŶĞů ĂƐƐĂǇ ĂŶĚ Ă 
ĐĂƌĚŝĂĐ ĂĐƚŝŽŶ ƉŽƚĞŶƚŝĂů ĂƐƐĂǇ͕ ĨŽůůŽǁĞĚ ƐƚĂŶĚĂƌĚ ƐƚƵĚǇ ĚĞƐŝŐŶƐ ĂŶĚ ǁĞƌĞ ŶĞŐĂƚŝǀĞ͘ 

/Ŷ ǀŝǀŽ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ /s͕ ^�͕ ĂŶĚ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞƐ͘ ��' ƐƚƵĚŝĞƐ ǁĞƌĞ
ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ĚŽŐ ĂŶĚ ŵŽŶŬĞǇ͕ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ͕ ĂŶĚ ǁĞƌĞ ŶĞŐĂƚŝǀĞ͘ dŚĞ ĞĨĨĞĐƚ ŽĨ 
�Dd ŽŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ǁĂƐ ĞǆĂŵŝŶĞĚ ŝŶ ƌĂƚ͕ ĚŽŐ͕ ĂŶĚ ŵŽŶŬĞǇ ĂŶĚ ǇŝĞůĚĞĚ ƉŽƐŝƚŝǀĞ ĨŝŶĚŝŶŐƐ ŝŶ 
ƚŚĞ ƌĂƚ ĂŶĚ ĚŽŐ͘ ,ŽǁĞǀĞƌ͕ ŶŽ ŽŶĞ ƐƚƵĚǇ ŵĞƚ Ăůů ƚŚĞ ĐƌŝƚĞƌŝĂ ŶĞĐĞƐƐĂƌǇ ƚŽ ďĞ ĐŽŶƐŝĚĞƌĞĚ Ă ǀĂůŝĚ 
ŐŽŽĚ ůĂďŽƌĂƚŽƌǇ ƉƌĂĐƚŝĐĞ ;'>WͿ ƐƚƵĚǇ ĨŽƌ ĂƐƐĞƐƐŝŶŐ �s ƐĂĨĞƚǇ͘ &Žƌ ƚŚĂƚ ƌĞĂƐŽŶ͕ ĐŽŶĐůƵƐŝŽŶƐ 
ƌĞŐĂƌĚŝŶŐ �s ƐĂĨĞƚǇ ĂƌĞ ďĂƐĞĚ ŽŶ ǁĞŝŐŚƚ ŽĨ ĞǀŝĚĞŶĐĞ ĨƌŽŵ ƚŚĞ ŝŶ ǀŝǀŽ ƐƚƵĚŝĞƐ ĚĞƐĐƌŝďĞĚ ďĞůŽǁ͘ 

�ĂƌĚŝŽǀĂƐĐƵůĂƌ �ƐƐĞƐƐŵĞŶƚ͗ ^ŝŶŐůĞͲ�ŽƐĞ ^ƚƵĚŝĞƐ ŝŶ ƚŚĞ �ŽŐ ďǇ ƚŚĞ /s ĂŶĚ ^� ZŽƵƚĞƐ 

dŚƌĞĞ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ /s ƌŽƵƚĞ ŝŶ ƚŚĞ ĚŽŐ͕ ŽŶĞ ŽĨ ǁŚŝĐŚ ŝŶĐůƵĚĞĚ ĚŽƐŝŶŐ ďǇ
ƚŚĞ ^� ƌŽƵƚĞ ĨŽƌ ĐŽŵƉĂƌŝƐŽŶ͘ dŚĞƐĞ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ϮϬϬϴ ĂŶĚ ϮϬϬϵ͕ ĂĨƚĞƌ ƚŚĞ 
ŽƚŚĞƌ ƐĂĨĞƚǇ ƉŚĂƌŵĂĐŽůŽŐǇ ƐƚƵĚŝĞƐ ŚĂĚ ďĞĞŶ ĐŽŵƉůĞƚĞĚ ĂŶĚ ĂĨƚĞƌ ƚŚĞ ƐŝŶŐůĞͲĚŽƐĞ ŐĞŶĞƌĂů 
ƚŽǆŝĐŽůŽŐǇ ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ĚŽŐ ŚĂĚ ďĞĞŶ ĐŽŶĚƵĐƚĞĚ͘ �ǀĞŶ ƚŚŽƵŐŚ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ĚŝĚ ŶŽƚ ŵĞĞƚ 
'>W ĐƌŝƚĞƌŝĂ͕ ƚŚĞ ĐŽŶƚŝŶƵŽƵƐ ŵŽŶŝƚŽƌŝŶŐ ĨŽƌ �W ĂŶĚ ,Z ĐŚĂŶŐĞƐ͕ ĂĐƋƵŝƌĞĚ ďǇ ƚĞůĞŵĞƚƌǇ͕ ǁĂƐ 
ĨĂƌ ƐƵƉĞƌŝŽƌ ƚŽ ƚŚĞ ůŝŵŝƚĞĚ �W ĂŶĚ ,Z ŵĞĂƐƵƌĞŵĞŶƚƐ ŵĂĚĞ ŝŶ ƚŚĞ ƐŝŶŐůĞͲĚŽƐĞ ŐĞŶĞƌĂů 
ƚŽǆŝĐŽůŽŐǇ ƐƚƵĚŝĞƐ ƚŚĂƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ĐŝƚĞĚ ƚŽ ƐƵƉƉŽƌƚ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ͘ &Žƌ ƚŚĂƚ 
ƌĞĂƐŽŶ͕ ƌĞƐƵůƚƐ ŽĨ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ĂƌĞ ƉƌĞƐĞŶƚĞĚ ŝŶ ĚĞƚĂŝů ďĞůŽǁ͕ ĂŶĚ ĂƌĞ ƵƐĞĚ ŝŶ ƚŚĞ ŽǀĞƌĂůů 
ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƌĞƐƉŽŶƐĞ ƚŽ �Dd͘ 

ϭϮϱϭϯ ϬϮ Ϭϭ�͗ �ǆƉůŽƌĂƚŽƌǇ WŚĂƌŵĂĐŽŬŝŶĞƚŝĐ ^ƚƵĚǇ ĂŶĚ �ĂƌĚŝŽǀĂƐĐƵůĂƌ �ǀĂůƵĂƚŝŽŶ ŽĨ 
�ƌĞŵĞůĂŶŽƚŝĚĞ ŝŶ �ĞĂŐůĞ �ŽŐƐ 
EŽŶͲ'>W͘ dŚŝƐ ƐƚƵĚǇ ĐŽŵƉĂƌĞĚ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ �Dd ǀŝĂ ƚŚĞ /s ǀĞƌƐƵƐ ƚŚĞ ^� ƌŽƵƚĞ ĂŶĚ ŚĂĚ
ďŽƚŚ W< ĂŶĚ �s ĞŶĚƉŽŝŶƚƐ͘ dŚĞ ^� ĚŽƐĞƐ ;Ϭ͘Ϭϭ͕ Ϭ͘ϭ͕ ϭ͕ ϯ͕ ĂŶĚ ϭϬ ŵŐͬŬŐͿ ƌĂŶŐĞĚ ϭϬͲĨŽůĚ 
ŚŝŐŚĞƌ ƚŚĂŶ ƚŚĞ /s ĚŽƐĞƐ ŝŶ ŽƌĚĞƌ ƚŽ ƉƌŽĚƵĐĞ ĂĚĞƋƵĂƚĞ ĞǆƉŽƐƵƌĞ͘ dŚĞ /s ĚŽƐĞƐ ƵƐĞĚ ;Ϭ͘ϭ ĂŶĚ
ϭ ŵŐͬŬŐͿ ǁĞƌĞ ŚŝŐŚĞƌ ƚŚĂŶ ƚŚĞ ĚŽƐĞƐ ƵƐĞĚ ŝŶ ƚŚĞ ƚǁŽ ŽƚŚĞƌ ƉƌĞůŝŵŝŶĂƌǇ ƐƚƵĚŝĞƐ ;^WͲ^W'Ͳ 
ϮϮϵϵ ĂŶĚ ^WͲ^W'ͲϮϰϬϯͿ ƚŚĂƚ ǁĞƌĞ ƐŝŵŝůĂƌůǇ ĐŽŶĚƵĐƚĞĚ͘ �ŽƐŝŶŐ ĨŽƌŵƵůĂƚŝŽŶƐ ǁĞƌĞ ŶŽƚ 
ǀĞƌŝĨŝĞĚ͘ 

DĞƚŚŽĚƐ 

,Z ĂŶĚ ƐǇƐƚŽůŝĐ ĂŶĚ ĚŝĂƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞƐ ǁĞƌĞ ŵŽŶŝƚŽƌĞĚ ĐŽŶƚŝŶƵŽƵƐůǇ ƵƐŝŶŐ ƚĞůĞŵĞƚƌǇ 
ĨŽƌ ϰ ŚŽƵƌƐ ďĞĨŽƌĞ ĚŽƐŝŶŐ͕ ϰ ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ͕ ĂŶĚ ƚŚĞŶ ĞǀĞƌǇ ϲϬ ŵŝŶƵƚĞƐ ƚŚĞƌĞĂĨƚĞƌ 
ƚŚƌŽƵŐŚ Ϯϰ ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ͘ ��'Ɛ ǁĞƌĞ ŶŽƚ ƌĞĐŽƌĚĞĚ͘ �ůŽŽĚ ƐĂŵƉůĞƐ ĨŽƌ ƉůĂƐŵĂ ĚƌƵŐ 
ůĞǀĞů ĂŶĂůǇƐŝƐ ǁĞƌĞ ĐŽůůĞĐƚĞĚ ƉƌŝŽƌ ƚŽ ĚŽƐŝŶŐ͕ Ăƚ ϭϱ ĂŶĚ ϯϬ ŵŝŶƵƚĞƐ͕ ĂŶĚ Ăƚ ϭ͕ Ϯ͕ ϰ͕ ĂŶĚ ϴ 
ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ͘ dŚĞ ƌĞƐƵůƚƐ ĂƌĞ ƌĞƉŽƌƚĞĚ ŝŶ WĂůĂƚŝŶ ^ƚƵĚǇ ZĞƉŽƌƚ ηW>Ͳϳϲ ;^ĞĐƚŝŽŶ ϰ͘Ϯ͘Ϯ͘ϮͿ͘ 
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would affect CV parameters. These studies, plus several others conducted to evaluate CV

safety, are listed either under the safety pharmacology section (4.2.1.3) or the general

toxicology section (4.2.3.2.) of the submission.

The two in vitro studies, a human Ether-a-go-go Related Gene (hERG) channel assay and a

cardiac action potential assay, followed standard study designs and were negative.

In vivo studies were conducted by the IV, SC, and intranasal routes. ECG studies were

conducted in the dog and monkey, by the intranasal route, and were negative. The effect of

BMT on blood pressure was examined in rat, dog, and monkey and yielded positive findings in

the rat and dog. However, no one study met all the criteria necessary to be considered a valid

good laboratory practice (GLP) study for assessing CV safety. For that reason, conclusions

regarding CV safety are based on weight of evidence from the in vivo studies described below.

Cardiovascular Assessment: Single-Dose Studies in the Dog by the IV and SC Routes

Three studies were conducted by the IV route in the dog, one of which included dosing by

the SC route for comparison. These studies were conducted in 2008 and 2009, after the

other safety pharmacology studies had been completed and after the single-dose general

toxicology studies in the dog had been conducted. Even though these studies did not meet

GLP criteria, the continuous monitoring for BP and HR changes, acquired by telemetry, was

far superior to the limited BP and HR measurements made in the single-dose general

toxicology studies that the Applicant has cited to support cardiovascular safety. For that

reason, results of these studies are presented in detail below, and are used in the overall

assessment of cardiovascular response to BMT.

12513 02 01B: Exploratory Pharmacokinetic Study and Cardiovascular Evaluation of

We;

Non-GLP. This study compared administration of BMT via the IV versus the SC route and had

both PK and CV endpoints. The SC doses (0.01, 0.1, 1, 3, and 10 mg/kg) ranged 10-fold

higher than the IV doses in order to produce adequate exposure. The N doses used (0.1 and

1 mg/kg) were higher than the doses used in the two other preliminary studies (SP-SPG-

2299 and SP-SPG-2403) that were similarly conducted. Dosing formulations were not

veflfied.

Methods

HR and systolic and diastolic blood pressures were monitored continuously using telemetry

for 4 hours before dosing, 4 hours after dosing, and then every 60 minutes thereafter

through 24 hours after dosing. ECGs were not recorded. Blood samples for plasma drug

level analysis were collected prior to dosing, at 15 and 30 minutes, and at 1, 2, 4, and 8

hours after dosing. The results are reported in Palatin Study Report #PL-76 (Section 4.2.2.2).
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ZĞƐƵůƚƐ 

�ůŝŶŝĐĂů ƐŝŐŶƐ͗ dŚĞƌĞ ǁĂƐ ĞǆĐĞƐƐŝǀĞ ƐƚƌĞƚĐŚŝŶŐ ĂŶĚͬŽƌ ƉĂŶƚŝŶŐ Ăƚ Ăůů ĚŽƐĞ ůĞǀĞůƐ͘ �s 
ƉĂƌĂŵĞƚĞƌƐ͗ dŚĞƌĞ ǁĞƌĞ ĚŽƐĞͲ ĂŶĚ ƚŝŵĞͲĚĞƉĞŶĚĞŶƚ ŝŶĐƌĞĂƐĞƐ ŝŶ ŵĞĂŶ �W ĂŶĚ ,Z ĨŽƌ ďŽƚŚ 
ƚŚĞ /s ĂŶĚ ^� ƌŽƵƚĞ͘ dŚĞ ŐƌĞĂƚĞƐƚ ŝŶĐƌĞĂƐĞ ǁĂƐ ŽďƐĞƌǀĞĚ ĨŽƌ ϭϬ ŵŐͬŬŐ ^�͕ ǁŚŝĐŚ ƉƌŽĚƵĐĞĚ Ă
ŵĞĂŶ Ϯϴй ŝŶĐƌĞĂƐĞ ŝŶ �W ŽǀĞƌ ƚŚĞ ϰͲŚŽƵƌ ĐŽŶƚŝŶƵŽƵƐ ŵŽŶŝƚŽƌŝŶŐ ƉĞƌŝŽĚ͘ �ůŽŽĚ ƉƌĞƐƐƵƌĞ 
ǀĂůƵĞƐ ǁĞƌĞ ĐŽŶƐŝƐƚĞŶƚůǇ ĞůĞǀĂƚĞĚ ŽǀĞƌ ƚŚĞ ŚŝŐŚĞƐƚ ƉƌĞĚŽƐĞ ǀĂůƵĞƐ ĨŽƌ ĂŶ ĂǀĞƌĂŐĞ ŽĨ Ϯϱ 
ŵŝŶƵƚĞƐ ĨŽůůŽǁŝŶŐ ĚŽƐŝŶŐ ĂŶĚ ƌĞŵĂŝŶĞĚ ĞůĞǀĂƚĞĚ ƵƉ ƚŽ ϭϵ ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ͘ �Dd 
ĂĚŵŝŶŝƐƚĞƌĞĚ Ăƚ ϭ ŵŐͬŬŐ /s ĂŶĚ ^� ƉƌŽĚƵĐĞĚ ĂǀĞƌĂŐĞ ŝŶĐƌĞĂƐĞƐ ŽĨ ϭϰ͘Ϯй ĂŶĚ ϭϵй ŝŶ ďůŽŽĚ
ƉƌĞƐƐƵƌĞ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ŽǀĞƌ ƚŚĞ ƐĂŵĞ ƉĞƌŝŽĚ͘ ,Z ĂůƐŽ ŝŶĐƌĞĂƐĞĚ ŝŶ Ă ĚŽƐĞͲ ĂŶĚ ƚŝŵĞͲ 
ĚĞƉĞŶĚĞŶƚ ŵĂŶŶĞƌ͘ 

dŚĞ ŽŶƐĞƚ ĂŶĚ ĚƵƌĂƚŝŽŶ ŽĨ ƚŚĞ �W ĞĨĨĞĐƚ ǁĂƐ ĚŽƐĞͲĚĞƉĞŶĚĞŶƚ͕ ĂŶĚ ƚŚĞ ƉĞĂŬ ĞĨĨĞĐƚ Ăƚ ƚŚĞ 
ůŽǁĞƌ ĚŽƐĞƐ ůĂŐŐĞĚ ďĞŚŝŶĚ ƚŚĞ dŵĂǆ͕ ǁŚŝĐŚ ǁĂƐ Ϭ͘ϱ ƚŽ Ϭ͘ϳ ŚŽƵƌƐ͘ dŚĞ ƉĞĂŬ ĞĨĨĞĐƚ ŽŶ �W Ăƚ ϭ 
ŵŐͬŬŐ /s Žƌ ^� ǁĂƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϰ ƚŽ ϲ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͘ dŚĞ ƉĞĂŬ ĞĨĨĞĐƚ ŽŶ �W ĨŽƌ Ă ϭϬ
ŵŐͬŬŐ ^� ĚŽƐĞ ǁĂƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭ ŚŽƵƌ͘ 

,Z ǁĂƐ ĂůƐŽ ŝŶĐƌĞĂƐĞĚ ŝŶ Ă ĚŽƐĞͲĚĞƉĞŶĚĞŶƚ ǁĂǇ ďǇ �Dd͕ ĂŶĚ ƚŚĞ ĚǇŶĂŵŝĐƐ ŽĨ ƚŚĞ ƌĞƐƉŽŶƐĞ 
ǁĞƌĞ ĂůƐŽ ĚŽƐĞͲĚĞƉĞŶĚĞŶƚ͘ /Ŷ ĐŽŶƚƌĂƐƚ ƚŽ �W͕ ,Z ƚƌĂĐŬĞĚ ĐůŽƐĞůǇ ǁŝƚŚ dŵĂǆ Ăƚ Ăůů ĚŽƐĞƐ͕ ĂŶĚ 
ĞĨĨĞĐƚƐ ŽĐĐƵƌƌĞĚ Ăƚ ůŽǁĞƌ ĚŽƐĞƐ ƚŚĂŶ ĨŽƌ �W͘ 

EK�> ĨŽƌ ŝŶĐƌĞĂƐĞĚ �W 

фϬ͘ϭ ŵŐͬŬŐ /s	 DK�сϬ͘ϱy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �h� 
Ϭ͘ϭ ŵŐͬŬŐ ^�	 EŽ d< ĚĂƚĂ ǁĂƐ ĂǀĂŝůĂďůĞ Ăƚ ƚŚŝƐ ĚŽƐĞ͘ � ϭϬͲĨŽůĚ ŚŝŐŚĞƌ ĚŽƐĞ ŽĨ ϭ ŵŐͬŬŐ 

^�͕ ǁŚŝĐŚ ƉƌŽĚƵĐĞĚ ůĂƌŐĞ ĞĨĨĞĐƚƐ ŽŶ ,Z ĂŶĚ �W͕ ŚĂĚ ĂŶ DK� ŽĨ ϱ͘ϯy ƚŚĞ
ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �h�͘ dŚĞ ŚŝŐŚ ĚŽƐĞ ŽĨ ϭϬ ŵŐͬŬŐ ^�͕ 
�h�сϭϵϴϱϲ ŶD͘Śƌ͕ ŝƐ ϳϮy ƚŚĞ ŽďƐĞƌǀĞĚ ŚƵŵĂŶ �h� Ăƚ ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ
ĚŽƐĞ͘ ;,ƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �h�сϮϳϲ ŶŐ͘Śƌͬŵ> Žƌ Ϯϳϲ ŶD͘Śƌ͘ �ŵĂǆсϳϯ 
ŶŐͬŵ>сϳϯ ŶDͿ 

dŚĞ EK�> ĨŽƌ ŝŶĐƌĞĂƐĞĚ ,Z ǁĂƐ ůŽǁĞƌ ƚŚĂŶ ƚŚĞ EK�> ĨŽƌ ŝŶĐƌĞĂƐĞĚ �W͘ 

EK�> ĨŽƌ ŝŶĐƌĞĂƐĞĚ ,Z 

фϬ͘ϭ ŵŐͬŬŐ /s DK�сϬ͘ϱy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �h�
 
Ϭ͘Ϭϭ ŵŐͬŬŐ ^� EŽ d< ĚĂƚĂ ĂǀĂŝůĂďůĞ Ăƚ ƚŚŝƐ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ
 

�ĂƚĂ ĨƌŽŵ ƚŚĞ ŽƚŚĞƌ ƚǁŽ ƉƌĞůŝŵŝŶĂƌǇ ƐƚƵĚŝĞƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ /s ƌŽƵƚĞ ŝŶ ƚŚĞ ŵĂůĞ �ĞĂŐůĞ
ĚŽŐ ǁĞƌĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ƉƌĞǀŝŽƵƐůǇ ĚĞƐĐƌŝďĞĚ ƐƚƵĚǇ͘ dŚĞ ƚǁŽ ƐƚƵĚŝĞƐ ŚĂĚ ŝĚĞŶƚŝĐĂů 
ƐƚƵĚǇ ĚĞƐŝŐŶ͕ ďƵƚ ƚŚĞ ĨŝƌƐƚ ƐƚƵĚǇ ƵƐĞĚ ŽŶůǇ ƚǁŽ ĂŶŝŵĂůƐ ĂŶĚ ǇŝĞůĚĞĚ ŽŶůǇ ƋƵĂůŝƚĂƚŝǀĞ ƌĞƐƵůƚƐ 
ĂŶĚ ŝƐ ŶŽƚ ƌĞǀŝĞǁĞĚ ŚĞƌĞ͘ dŚĞ ƐĞĐŽŶĚ ƐƚƵĚǇ ;^WͲ^W'ͲϮϰϬϯͿ ƐŚŽǁĞĚ ƚŚĂƚ �Dd ŝŶĨƵƐĞĚ 
ƐƚĞƉǁŝƐĞ Ăƚ Ϭ͘Ϭϱϭ ŵŐͬŬŐ ĂŶĚ Ϭ͘ϮϬϱ ŵŐͬŬŐ ŝŶĚƵĐĞĚ Ă ƐŝŐŶŝĨŝĐĂŶƚ ŝŶĐƌĞĂƐĞ ŝŶ ,Z Ăƚ ƚŚĞ ŚŝŐŚ 

ϱϱ
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Results

Clinical signs: There was excessive stretching and/or panting at all dose levels. CV

parameters: There were dose- and time-dependent increases in mean BP and HR for both

the IV and SC route. The greatest increase was observed for 10 mg/kg SC, which produced a

mean 28% increase in BP over the 4-hour continuous monitoring period. Blood pressure

values were consistently elevated over the highest predose values for an average of 25

minutes following dosing and remained elevated up to 19 hours after dosing. BMT

administered at 1 mg/kg IV and SC produced average increases of 14.2% and 19% in blood

pressure, respectively, over the same period. HR also increased in a dose- and time-

dependent manner.

The onset and duration of the BP effect was dose-dependent, and the peak effect at the

lower doses lagged behind the Tmax, which was 0.5 to 0.7 hours. The peak effect on BP at 1

mg/kg IV or SC was approximately 4 to 6 hours postdose. The peak effect on BP for a 10

mg/kg SC dose was approximately 1 hour.

HR was also increased in a dose-dependent way by BMT, and the dynamics of the response

were also dose-dependent. In contrast to BP, HR tracked closely with Tmax at all doses, and

effects occurred at lower doses than for BP.

NOEL for increased BP

<0.1 mg/kg |V MOE=0.5X the human therapeutic AUC

0.1 mg/kg SC No TK data was available at this dose. A 10-fold higher dose of 1 mg/kg

SC, which produced large effects on HR and BP, had an MOE of 5.3X the

human therapeutic AUC. The high dose of 10 mg/kg SC,

AUC=19856 nM.hr, is 72X the observed human AUC at the therapeutic

dose. (Human therapeutic AUC=276 ng.hr/mL or 276 nM.hr. Cmax=73

ng/mL=73 nM)

The NOEL for increased HR was lower than the NOEL for increased BP.

NOEL for increased HR

<0.1 mg/kg |V MOE=0.5X the human therapeutic AUC

0.01 mg/kg SC No TK data available at this therapeutic dose

Data from the other two preliminary studies conducted by the IV route in the male Beagle

dog were consistent with the previously described study. The two studies had identical

study design, but the first study used only two animals and yielded only qualitative results

and is not reviewed here. The second study (SP-SPG-2403) showed that BMT infused

stepwise at 0.051 mg/kg and 0.205 mg/kg induced a significant increase in HR at the high
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĚŽƐĞ ƚŚĂƚ ƌĞƐŽůǀĞĚ Ăƚ ƚŚĞ ϮϰͲŚŽƵƌ ƚŝŵĞ ƉŽŝŶƚ͘ �Dd ĚŝĚ ŶŽƚ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĂĨĨĞĐƚ ŵĞĂŶ ĂƌƚĞƌŝĂů 
ďůŽŽĚ ƉƌĞƐƐƵƌĞ͕ ƐǇƐƚŽůŝĐ Žƌ ĚŝĂƐƚŽůŝĐ͕ ďƵƚ ƚŚĞƌĞ ǁĞƌĞ ƚƌĞŶĚƐ ƚŽǁĂƌĚ ŝŶĐƌĞĂƐĞĚ ǀĂůƵĞƐ ĨŽƌ Ăůů 
ƚŚƌĞĞ ƉĂƌĂŵĞƚĞƌƐ͘ �ŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �ŵĂǆ͕ ƚŚĞ ůŽǁĞƌ ĚŽƐĞ ǁĂƐ Ϯy ĂŶĚ ƚŚĞ 
ŚŝŐŚĞƌ ĚŽƐĞ ǁĂƐ ϴ͘ϴy ƚŚĞ ŚƵŵĂŶ ƉůĂƐŵĂ ůĞǀĞů͘ 

dǁŽ ƐŝŶŐůĞͲĚŽƐĞ ŐĞŶĞƌĂů ƚŽǆŝĐŽůŽŐǇ ƐƚƵĚŝĞƐ ;ϭϯϭͲϬϬϳ ĂŶĚ ϭϯϭͲϬϬϴͿ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ 
ƐƵďĐƵƚĂŶĞŽƵƐ ƌŽƵƚĞ ŝŶ ƚŚĞ ĚŽŐ ǁĞƌĞ ĐŝƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ŝŶ ƐƵƉƉŽƌƚ ŽĨ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ 
ƐĂĨĞƚǇ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƌĞƉŽƌƚĞĚ ďŽƚŚ ĂƐ ďĞŝŶŐ ŶĞŐĂƚŝǀĞ ĨŽƌ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĞĨĨĞĐƚƐ͘ tĞ 
ĚŝƐĂŐƌĞĞĚ͕ ďĂƐĞĚ ŽŶ ƐƉĂƌƐĞ ƐĂŵƉůŝŶŐ ŝŶ ϭϯϭͲϬϬϳ͕ ĂŶĚ ŽŶ ƉŽƐŝƚŝǀĞ ĨŝŶĚŝŶŐƐ ĨŽƌ ŝŶĐƌĞĂƐĞĚ ,Z ŝŶ 
ϭϯϭͲϬϬϴ͘ EĞŝƚŚĞƌ ƐƚƵĚǇ ŚĂĚ ��' ŵĞĂƐƵƌĞŵĞŶƚƐ͘ �ƌŝĞĨ ƐƵŵŵĂƌŝĞƐ ŽĨ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ĂƌĞ ŐŝǀĞŶ 
ďĞůŽǁ͘ 

ϭϯϭͲϬϬϳ͗ ZĂŶŐĞͲ&ŝŶĚŝŶŐ dŽǆŝĐŝƚǇ ^ƚƵĚǇ ŽĨ �Dd �ĚŵŝŶŝƐƚĞƌĞĚ ^ƵďĐƵƚĂŶĞŽƵƐůǇ ƚŽ �ĞĂŐůĞ �ŽŐƐ 
�ŽƐĞƐ͗ ϯ͕ ϲ͕ ϵ͕ ϭϮ ŵŐͬŬŐ͘ EсϮ ŵĂůĞƐ ;DͿͬϮ ĨĞŵĂůĞƐ ;&Ϳ͘ EŽŶͲ'>W͘ EŽ d<͘ 

�ůŽŽĚ ƉƌĞƐƐƵƌĞ ;ƐǇƐƚŽůŝĐ͕ ĚŝĂƐƚŽůŝĐͿ͕ ǁĂƐ ŵĞĂƐƵƌĞĚ ƉƌŝŽƌ ƚŽ ĚŽƐŝŶŐ ĂŶĚ Ăƚ ϭϱ͕ ϯϬ͕ ϰϱ͕ ϲϬ͕ ϳϱ͕ 
ĂŶĚ ϵϬ ŵŝŶƵƚĞƐ ƉŽƐƚĚŽƐĞ͘ dǁŽ ŵĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ŵĂĚĞ Ăƚ ĞĂĐŚ ƚŝŵĞ ƉŽŝŶƚ͕ ĂŶĚ ĂŶ 
ĂǀĞƌĂŐĞ ǀĂůƵĞ ǁĂƐ ƌĞĐŽƌĚĞĚ͘ ,Z ǁĂƐ ĂůƐŽ ƌĞƉŽƌƚĞĚ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƌĞƉŽƌƚƐ ŶŽ ĞĨĨĞĐƚ͕ ďƵƚ 
ƚŚĞƌĞ ǁĞƌĞ ŶŽƚ ĞŶŽƵŐŚ ŵĞĂƐƵƌĞŵĞŶƚƐ ƚĂŬĞŶ ƚŽ ĐƌĞĂƚĞ ĂĐĐƵƌĂƚĞ �W ĂǀĞƌĂŐĞƐ͘ 

ϭϯϭͲϬϬϴ͗ ^ŝŶŐůĞͲ�ŽƐĞ dŽǆŝĐŝƚǇ ^ƚƵĚǇ ŽĨ �Dd �ĚŵŝŶŝƐƚĞƌĞĚ ^ƵďĐƵƚĂŶĞŽƵƐůǇ ƚŽ �ĞĂŐůĞ �ŽŐƐ 
�ŽƐĞƐ͗ ϵ͕ ϭϮ͕ ϭϱ ŵŐͬŬŐ͘ EсϰDͬϰ&͘ '>W͘ �ůŽŽĚ ƐĂŵƉůĞƐ ǁĞƌĞ ƚĂŬĞŶ ďƵƚ ŶŽ d< ǁĂƐ ƌĞƉŽƌƚĞĚ͘ 

�ůŽŽĚ ƉƌĞƐƐƵƌĞ ĂŶĚ ,Z ǁĞƌĞ ŵĞĂƐƵƌĞĚ ĨŽůůŽǁŝŶŐ ĞĂĐŚ ďŝŽĂŶĂůǇƚŝĐĂů ĐŽůůĞĐƚŝŽŶ ;ƉƌĞĚŽƐĞ ĂŶĚ 
Ăƚ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϱ ĂŶĚ ϯϬ ŵŝŶƵƚĞƐ͕ ĂŶĚ ϭ͕ ϯ͕ ϲ͕ ĂŶĚ Ϯϰ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞͿ͘ dŚƌĞĞ 
ŵĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ƌĞĐŽƌĚĞĚ͕ ĂŶĚ ƚŚĞ ĐĂůĐƵůĂƚĞĚ ĂǀĞƌĂŐĞ ǁĂƐ ƌĞƉŽƌƚĞĚ͘ 

/Ŷ ŵĂůĞƐ͕ ,Z ǁĂƐ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĞůĞǀĂƚĞĚ ŝŶ ƚŚĞ ϭϮ ŵŐͬŬŐ ĂŶĚ ϭϱ ŵŐͬŬŐ ĚŽƐĞ ŐƌŽƵƉƐ Ăƚ ϯ
ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ ;ƉĂŐĞ ϭϮϬ ŽĨ ƚŚĞ ƐƚƵĚǇ ƌĞƉŽƌƚͿ͕ ǁŚŝĐŚ ŝƐ ǁĞůů ƉĂƐƚ ƚŚĞ dŵĂǆ͘ /Ŷ ĨĞŵĂůĞƐ͕ ƚŚĞƌĞ
ǁĞƌĞ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĞůĞǀĂƚĞĚ ,ZƐ ŝŶ Ăůů ƚƌĞĂƚĞĚ ŐƌŽƵƉƐ Ăƚ ϭ ĂŶĚ ϯ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ ĂŶĚ ŝŶ ƚŚĞ 
ŚŝŐŚĞƐƚ ĚŽƐĞ ŐƌŽƵƉ ĂůƐŽ Ăƚ ϯϬ ŵŝŶƵƚĞƐ ƉŽƐƚĚŽƐĞ͕ ŝŶĚŝĐĂƚŝŶŐ ƐůŝŐŚƚůǇ ŐƌĞĂƚĞƌ ƐĞŶƐŝƚŝǀŝƚǇ ŽĨ ƚŚĞ 
ĨĞŵĂůĞƐ͘ dŚĞ ůĂƌŐĞƐƚ ŝŶĐƌĞĂƐĞ ;ϯϳйͿ ǁĂƐ ŽďƐĞƌǀĞĚ Ăƚ ƚŚĞ ϭͲŚŽƵƌ ƚŝŵĞ ƉŽŝŶƚ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ͘ 
dŚĞƌĞ ǁĞƌĞ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ƚƌĞŶĚƐ ĨŽƌ ĂůƚĞƌĞĚ �W͕ ŽŶůǇ ƐƉŽƌĂĚŝĐ ĚŝĨĨĞƌĞŶĐĞƐ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ƐĞƚ ƚŚĞ EK�> Ăƚ ϭϱ ŵŐͬŬŐ͕ ďƵƚ ǁĞ ĚŝƐĂŐƌĞĞ ďĂƐĞĚ ŽŶ ĞůĞǀĂƚĞĚ ,Z ƚŚĂƚ ǁĂƐ 
ĚŽƐĞ ĂŶĚ ƚŝŵĞͲĚĞƉĞŶĚĞŶƚ ŝŶ ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ͕ ƐŽ ŶŽ EK�> ǁĂƐ ƐĞƚ͘ &ƌŽŵ ŽƚŚĞƌ d< ƐƚƵĚŝĞƐ͕ 
ϵ ŵŐͬŬŐ ŚĂƐ ĂŶ �h� ŽĨ ϭϱϲϮϱ ŶŐ͘Śƌͬŵ> ďǇ ƚŚĞ ^� ƌŽƵƚĞ ŝŶ ƚŚĞ ĚŽŐ ǁŚŝĐŚ ŝƐ ϱϲ͘ϲy ƚŚĞ ŚƵŵĂŶ
ƚŚĞƌĂƉĞƵƚŝĐ ĞǆƉŽƐƵƌĞ͘ 

ϱϲ
 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

dose that resolved at the 24-hour time point. BMT did not significantly affect mean arterial

blood pressure, systolic or diastolic, but there were trends toward increased values for all

three parameters. Compared to the human therapeutic Cmax, the lower dose was 2X and the

higher dose was 8.8X the human plasma level.

Two single-dose general toxicology studies (131-007 and 131-008) conducted by the

subcutaneous route in the dog were cited by the Applicant in support of cardiovascular

safety. The Applicant reported both as being negative for cardiovascular effects. We

disagreed, based on sparse sampling in 131-007, and on positive findings for increased HR in

131-008. Neither study had ECG measurements. Brief summaries of these studies are given

below.

131-007: Range-Finding Toxicity Study of BMT Administered Subcutaneously to Beagle Dogs

Doses: 3, 6, 9, 12 mg/kg. N=2 males (M)/2 females (F). Non-GLP. No TK.

Blood pressure (systolic, diastolic), was measured prior to dosing and at 15, 30, 45, 60, 75,

and 90 minutes postdose. Two measurements were made at each time point, and an

average value was recorded. HR was also reported. The Applicant reports no effect, but

there were not enough measurements taken to create accurate BP averages.

131-008: Single-Dose Toxicity Study of BMT Administered Subcutaneously to Beagle Dogs

Doses: 9, 12, 15 mg/kg. N=4M/4F. GLP. Blood samples were taken but no TK was reported.

Blood pressure and HR were measured following each bioanalytical collection (predose and

at approximately 15 and 30 minutes, and 1, 3, 6, and 24 hours postdose). Three

measurements were recorded, and the calculated average was reported.

In males, HR was significantly elevated in the 12 mg/kg and 15 mg/kg dose groups at 3

hours postdose (page 120 of the study report), which is well past the Tmax. In females, there

were significantly elevated HRs in all treated groups at 1 and 3 hours postdose and in the

highest dose group also at 30 minutes postdose, indicating slightly greater sensitivity of the

females. The largest increase (37%) was observed at the 1-hour time point at the high dose.

There were no significant trends for altered BP, only sporadic differences.

The Applicant set the NOEL at 15 mg/kg, but we disagree based on elevated HR that was

dose and time-dependent in males and females, so no NOEL was set. From other TK studies,

9 mg/kg has an AUC of 15625 ng.hr/mL by the SC route in the dog which is 56.6X the human

therapeutic exposure.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚŝƐ ƐƚƵĚǇ ŝƐ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ƌĂŶŐĞͲĨŝŶĚŝŶŐ ƐƚƵĚŝĞƐ ŝŶ ĚĞŵŽŶƐƚƌĂƚŝŶŐ ƚŚĂƚ �Dd ĐĂŶ 
ƉƌŽĚƵĐĞ ĞůĞǀĂƚĞĚ ,Z͘ dŚĞ ůĂĐŬ ŽĨ Ă ĨŝŶĚŝŶŐ ĨŽƌ ŝŶĐƌĞĂƐĞĚ �W ŝŶ ƚŚŝƐ ƐƚƵĚǇ ŵĂǇ ŚĂǀĞ ďĞĞŶ ĚƵĞ 
ƚŽ ƚŚĞ ĐŽŵƉĂƌĂƚŝǀĞůǇ ƐƉĂƌƐĞ ƐĂŵƉůŝŶŐ͕ ǁŚŝĐŚ ĂůƐŽ ŚĂĚ Ă ůŽƚ ǀĂƌŝĂďŝůŝƚǇ͘ 

^ƵŵŵĂƌǇ ^ƚĂƚĞŵĞŶƚ ĨŽƌ ^ŝŶŐůĞͲ�ŽƐĞ �s ^ƚƵĚŝĞƐ ŝŶ ƚŚĞ �ŽŐ 
KĨ ƚŚĞ ĨŝǀĞ ŝŶ ǀŝǀŽ �s ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ĚŽŐ ƚŚĂƚ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ͕ ƚŚĞ ƚŚƌĞĞ ƚŚĂƚ ƵƚŝůŝǌĞĚ 
ĐŽŶƚŝŶƵŽƵƐ ƌĞĐŽƌĚŝŶŐ ĚĞƚĞĐƚĞĚ ĞůĞǀĂƚĞĚ ,Z ĂŶĚ �W͘ dŚĞ ƚǁŽ ƚŚĂƚ ĚŝĚ ŶŽƚ ƵƐĞ ĐŽŶƚŝŶƵŽƵƐ 
ƌĞĐŽƌĚŝŶŐ ĚŝĚ ŶŽƚ ŵĞĂƐƵƌĞ ĐŚĂŶŐĞƐ ŝŶ �W͕ ĞǀĞŶ ǁŚĞŶ ĚŽƐĞƐ ǁĞƌĞ ŚŝŐŚĞƌ͘ KŶĞ ƉŝĐŬĞĚ ƵƉ 
ŝŶĐƌĞĂƐĞĚ ,Z͘ 

�ůƚŚŽƵŐŚ ƚŚĞ ĚŽƐĞͲĚĞƉĞŶĚĞŶĐĞ ŽĨ ƚŚĞ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĞĨĨĞĐƚƐ ǁĂƐ ŶŽƚ ǁĞůůͲĚĞĨŝŶĞĚ ŝŶ ƚŚĞ 
ĚŽŐ͕ ŝƚ ƐĞĞŵƐ ƚŚĂƚ ƚŚĞ ĞĨĨĞĐƚ ŽŶ ,Z ĂƉƉĞĂƌĞĚ Ăƚ ůŽǁĞƌ ĚŽƐĞƐ ƚŚĂŶ ƚŚĞ ĞĨĨĞĐƚ ŽŶ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ͘ � Ĩŝƌŵ EK�> ĨŽƌ �s ĞĨĨĞĐƚƐ ǁĂƐ ŶŽƚ ĞƐƚĂďůŝƐŚĞĚ͕ ďƵƚ ŶŽ ĞĨĨĞĐƚ ůĞǀĞůƐ ǁĞƌĞ ŝŶ ƚŚĞ 
ƌĂŶŐĞ ŽĨ Ϭ͘ϱy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͕ ďĂƐĞĚ ŽŶ �h�͘ 

�ĂƌĚŝŽǀĂƐĐƵůĂƌ �ƐƐĞƐƐŵĞŶƚ͗ ^ŝŶŐůĞͲ�ŽƐĞ ^ƚƵĚŝĞƐ ŝŶ ƚŚĞ DŽŶŬĞǇ ďǇ ƚŚĞ /E ZŽƵƚĞ 

dǁŽ ƐŝŶŐůĞͲĚŽƐĞ ƐƚƵĚŝĞƐ ;td�tͲϭϬϯ ĂŶĚ ϯϭϯϯͿ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ŵŽŶŬĞǇ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů 
ƌŽƵƚĞ ǁĞƌĞ ĂůƐŽ ĐŝƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ŝŶ ƐƵƉƉŽƌƚ ŽĨ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ͘ �ĂĐŚ ǁĂƐ 
ĐŽŶĚƵĐƚĞĚ ŝŶ ŵĂůĞƐ ŽŶůǇ ;EсϰͿ͘ �ŽƚŚ ǁĞƌĞ '>W͕ ĂŶĚ ďŽƚŚ ŚĂǀĞ ��' ŵĞĂƐƵƌĞŵĞŶƚƐ͘ 
,ŽǁĞǀĞƌ͕ ďĞĐĂƵƐĞ �W ǁĂƐ ŵŽŶŝƚŽƌĞĚ ŵŽƌĞ ŝŶƚĞŶƐŝǀĞůǇ ŝŶ ƐƚƵĚǇ ϯϭϯϯ͕ ŝƚ ǁĂƐ ĚĞĞŵĞĚ ďĞƚƚĞƌ 
ƚŽ ƵƐĞ ĨŽƌ ǁĞŝŐŚƚ ŽĨ ĞǀŝĚĞŶĐĞ͘ 

^ƚƵĚǇ ϯϭϯϯ 
�ŽƐĞƐ ǁĞƌĞ Ϭ͘Ϭϱ͕ Ϭ͘Ϯ͕ ĂŶĚ ϭ ŵŐͬŬŐ͘ ,ĞŵŽĚǇŶĂŵŝĐ ĂŶĚ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĂƐƐĞƐƐŵĞŶƚ͗ �ĂƐĞůŝŶĞ 
ŵĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ƚĂŬĞŶ ŽǀĞƌ ϯϬ ŵŝŶƵƚĞƐ ĂŶĚ ŚĞŵŽĚǇŶĂŵŝĐ ĂŶĚ �s ƉĂƌĂŵĞƚĞƌƐ ǁĞƌĞ 
ŵŽŶŝƚŽƌĞĚ ĨŽƌ Ϯ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ ;ĞǀĞƌǇ ϱ ŵŝŶƵƚĞƐͿ͘ ��'Ɛ͗ ŽŶĐĞ ĚƵƌŝŶŐ ƚŚĞ ƉƌĞƚƌĞĂƚŵĞŶƚ 
ƉĞƌŝŽĚ ĂŶĚ ŽŶĐĞ Ăƚ ϭϱ ŵŝŶƵƚĞƐ ƉƌŝŽƌ ƚŽ ĞĂĐŚ ĚŽƐŝŶŐ ;ďĂƐĞůŝŶĞ ƉĞƌŝŽĚͿ͕ ĂŶĚ Ăƚ ϭϱ͕ ϯϬ͕ ϰϱ͕ ϲϬ͕ 
ϳϱ͕ ϵϬ͕ ϭϬϱ͕ ĂŶĚ ϭϮϬ ŵŝŶƵƚĞƐ ƉŽƐƚĚŽƐĞ͘ KƚŚĞƌ ƉĂƌĂŵĞƚĞƌƐ ǁĞƌĞ ƌĞĐŽƌĚĞĚ ϯϬ ŵŝŶƵƚĞƐ ƉƌŝŽƌ 
ƚŽ ĂŶĚ ĞǀĞƌǇ ϭϱ ŵŝŶƵƚĞƐ ƉŽƐƚĚŽƐŝŶŐ͗ ĐĂƌĚŝĂĐ ŽƵƚƉƵƚ͕ϯϴ ƉƵůŵŽŶĂƌǇ ĂƌƚĞƌŝĂů ǁĞĚŐĞ ƉƌĞƐƐƵƌĞ͕ 
ƉƵůŵŽŶĂƌǇ ǀĂƐĐƵůĂƌ ƌĞƐŝƐƚĂŶĐĞ͕ ƌĞƐƉŝƌĂƚŝŽŶ ƌĂƚĞ ;ǀŝƐƵĂůͿ͕ ƌŝŐŚƚ ĂŶĚ ůĞĨƚ ĐĂƌĚŝĂĐ ǁŽƌŬ͕ ƌŝŐŚƚ 
ĂŶĚ ůĞĨƚ ǀĞŶƚƌŝĐƵůĂƌ ƐƚƌŽŬĞ ǁŽƌŬ͕ ƐƚƌŽŬĞ ǀŽůƵŵĞ͕ ĂŶĚ ƐǇƐƚĞŵŝĐ ǀĂƐĐƵůĂƌ ƌĞƐŝƐƚĂŶĐĞ͘ϯϵ 

ZĞƐƵůƚƐ 

dŚĞƌĞ ǁĂƐ ŶŽ ŵŽƌƚĂůŝƚǇ͘ KŶĞ ĂŶŝŵĂů ŝŶ ƚŚĞ ŵŝĚͲĚŽƐĞ ŐƌŽƵƉ ŚĂĚ ĂŶ ĞƌĞĐƚŝŽŶ ƚŚĂƚ ůĂƐƚĞĚ ĨŽƌ 
ŽŶĞ ŚŽƵƌ͘ 

ϯϴ �ĂƌĚŝĂĐ ŽƵƚƉƵƚ ǁĂƐ ƌĞĐŽƌĚĞĚ Ăƚ ůĞĂƐƚ ƚŚƌĞĞ ƚŝŵĞƐ ŽǀĞƌ Ă ƉĞƌŝŽĚ ŽĨ ϯ ŵŝŶƵƚĞƐ͘ 
ϯϵ �ĂůĐƵůĂƚĞĚ ǀĂůƵĞƐ ĨŽƌ ƉƵůŵŽŶĂƌǇ ǀĂƐĐƵůĂƌ ƌĞƐŝƐƚĂŶĐĞ͕ ƌŝŐŚƚ ĂŶĚ ůĞĨƚ ĐĂƌĚŝĂĐ ǁŽƌŬ͕ ƌŝŐŚƚ ĂŶĚ ůĞĨƚ ǀĞŶƚƌŝĐƵůĂƌ ƐƚƌŽŬĞ 
ǁŽƌŬ͕ ƐƚƌŽŬĞ ǀŽůƵŵĞ͕ ĂŶĚ ƐǇƐƚĞŵŝĐ ǀĂƐĐƵůĂƌ ƌĞƐŝƐƚĂŶĐĞ͘ 
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This study is consistent with the range-finding studies in demonstrating that BMT can

produce elevated HR. The lack of a finding for increased BP in this study may have been due

to the comparatively sparse sampling, which also had a lot variability.

Summary Statement for Single-Dose CV Studies in the Dog

Of the five in vivo CV studies in the dog that were conducted, the three that utilized

continuous recording detected elevated HR and BP. The two that did not use continuous

recording did not measure changes in BP, even when doses were higher. One picked up

increased HR.

Although the dose-dependence of the cardiovascular effects was not well-defined in the

dog, it seems that the effect on HR appeared at lower doses than the effect on blood

pressure. A firm NOEL for CV effects was not established, but no effect levels were in the

range of 0.5X the human therapeutic dose, based on AUC.

Cardiovascular Assessment: Single-Dose Studies in the Monkey by the IN Route

Two single-dose studies (WTAW-103 and 3133) conducted in the monkey by the intranasal

route were also cited by the Applicant in support of cardiovascular safety. Each was

conducted in males only (N=4). Both were GLP, and both have ECG measurements.

However, because BP was monitored more intensively in study 3133, it was deemed better

to use for weight of evidence.

Study 3133

Doses were 0.05, 0.2, and 1 mg/kg. Hemodynamic and cardiovascular assessment: Baseline

measurements were taken over 30 minutes and hemodynamic and CV parameters were

monitored for 2 hours postdose (every 5 minutes). ECGs: once during the pretreatment

period and once at 15 minutes prior to each dosing (baseline period), and at 15, 30, 45, 60,

75, 90, 105, and 120 minutes postdose. Other parameters were recorded 30 minutes prior

to and every 15 minutes postdosing: cardiac output,38 pulmonary arterial wedge pressure,

pulmonary vascular resistance, respiration rate (visual), right and left cardiac work, right

and left ventricular stroke work, stroke volume, and systemic vascular resistance.39

Results

There was no mortality. One animal in the mid-dose group had an erection that lasted for

one hour.

38 Cardiac output was recorded at least three times over a period of 3 minutes.

39 Calculated values for pulmonary vascular resistance, right and left cardiac work, right and left ventricular stroke

work, stroke volume, and systemic vascular resistance.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞƌĞ ǁĞƌĞ ŶŽ ĞĨĨĞĐƚƐ ŽĨ �Dd ŽŶ �W͕ Žƌ ŽŶ ĂŶǇ ŽƚŚĞƌ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ Žƌ ��' ƉĂƌĂŵĞƚĞƌƐ͘ EŽ 
EK��> ǁĂƐ ĚĞƚĞƌŵŝŶĞĚ͘ �ĞĐĂƵƐĞ ĞǆƉŽƐƵƌĞ ǁĂƐ ŶŽƚ ŵĞĂƐƵƌĞĚ ŝŶ ƚŚŝƐ ƐƚƵĚǇ͕ ĂŶ DK� ǁĂƐ 
ĞƐƚŝŵĂƚĞĚ ƵƐŝŶŐ ĚĂƚĂ ĨƌŽŵ Ă ĚŝĨĨĞƌĞŶƚ ƐƚƵĚǇ ;W>ͲϭϬͿ͘ /ƚ ŝƐ ŬŶŽǁŶ ĨƌŽŵ W< ƐƚƵĚŝĞƐ ;ƐĞĞ td��Ͳ
ϭϬϬͿ ƚŚĂƚ ďŝŽĂǀĂŝůĂďŝůŝƚǇ ǀŝĂ ŝŶƚƌĂŶĂƐĂů ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŝƐ ŚŝŐŚůǇ ǀĂƌŝĂďůĞ͘ dŚĞ ŵĞĂŶ ŽĨ ƚŚĞ 
ƚŚƌĞĞ �h� ǀĂůƵĞƐ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ ǁĂƐ ϵϵϭ ŶŐ͘Śƌͬŵ>͕ ǁŚŝĐŚ ŝƐ ϯ͘ϲy ƚŚĞ ŚƵŵĂŶ
ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ďǇ �h�͘ 

�ĂƌĚŝŽǀĂƐĐƵůĂƌ �ƐƐĞƐƐŵĞŶƚ͗ ^ŝŶŐůĞͲ�ŽƐĞ WŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ^ƚƵĚǇ ŝŶ ƚŚĞ ZĂƚ 

W>ͲϰϬ͗ �ĂƌĚŝĂĐ ^ĂĨĞƚǇ WŚĂƌŵĂĐŽůŽŐǇ ŽĨ �ƌĞŵĞůĂŶŽƚŝĚĞ ŝŶ ƚŚĞ ZĂƚ �ůŽŶĞ ĂŶĚ ŝŶ �ŽŵďŝŶĂƚŝŽŶ 
tŝƚŚ Ă EŝƚƌĂƚĞ Žƌ ^ŝůĚĞŶĂĨŝů 
dŚĞ �ƉƉůŝĐĂŶƚ ĐŝƚĞĚ ƚŚŝƐ ƐƚƵĚǇ ƚŽ ƐƵƉƉŽƌƚ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ ďĞĐĂƵƐĞ ŽŶĞ Ăƌŵ ŽĨ ƚŚĞ 
ĞǆƉĞƌŝŵĞŶƚ ƵƐĞĚ �Dd ĂůŽŶĞ ĂŶĚ ǇŝĞůĚĞĚ ƵƐĞĨƵů ĚĂƚĂ͘ 

�ŽƐĞƐ͗ Ϭ͘ϬϬϯ͕ Ϭ͘ϭ͕ ϭ ŵŐͬŬŐ ĂĚŵŝŶŝƐƚĞƌĞĚ ŝŶƚƌĂǀĞŶŽƵƐůǇ͖ EсϲDͬĚŽƐĞ 

ZĞƐƵůƚƐ 

�Dd ŝŶĐƌĞĂƐĞĚ �W ĂŶĚ ,Z ŝŶ Ă ĚŽƐĞͲĚĞƉĞŶĚĞŶƚ ŵĂŶŶĞƌ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƐƚĂƚĞĚ ƚŚĂƚ ƉĞĂŬ 
ĞĨĨŝĐĂĐǇ ;ƉĂƌĂŵĞƚĞƌ ŶŽƚ ƐƉĞĐŝĨŝĞĚͿ ŝŶ ƚŚĞ ƌĂƚ ŝƐ Ϭ͘ϬϬϯ ŵŐͬŬŐ ĂŶĚ ƚŚĞ >�ϱϬ ŝƐ Ϯ ŵŐͬŬŐ͘ dŚƵƐ͕ 
ĐŚĂŶŐĞƐ ŝŶ �W ďĞĐĂŵĞ ƐŝŐŶŝĨŝĐĂŶƚ ŽŶůǇ Ăƚ Ă ĚŽƐĞ ĂƉƉƌŽĂĐŚŝŶŐ ƚŽǆŝĐ ůĞǀĞůƐ ;ϭ ŵŐͬŬŐͿ͘ dŚĞ 
ŝŶĐƌĞĂƐĞ ŝŶ ,Z ĚŝĚ ŶŽƚ ƌĞĂĐŚ ƐŝŐŶŝĨŝĐĂŶĐĞ͘ dŚĞƐĞ ĨŝŶĚŝŶŐƐ ĂƌĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚŽƐĞ ŽďƚĂŝŶĞĚ 
ŝŶ ƚŚĞ ĚŽŐ͘ d< ĚĂƚĂ ŽďƚĂŝŶĞĚ ĨƌŽŵ ĨĞŵĂůĞ ƌĂƚƐ ŝƐ͗ Ϯϳϲ ŶŐ͘Śƌͬŵ> Ăƚ ϭ ŵŐͬŬŐ /s͕ ǁŚŝĐŚ ŝƐ
ĂƉƉƌŽǆŝŵĂƚĞůǇ ĞƋƵĂů ƚŽ ŚƵŵĂŶ �h�͘ 

�ĂƌĚŝŽǀĂƐĐƵůĂƌ �ƐƐĞƐƐŵĞŶƚ͗ ZĞƉĞĂƚͲ�ŽƐĞ ^ƚƵĚŝĞƐ ŝŶ ƚŚĞ �ŽŐ 

^ĞǀĞƌĂů ƌĞƉĞĂƚͲĚŽƐĞ ƐƚƵĚŝĞƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ĚŽŐ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ĂŶĚ ƐƵďĐƵƚĂŶĞŽƵƐ 
ƌŽƵƚĞƐ ǁĞƌĞ ĐŝƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ŝŶ ƐƵƉƉŽƌƚ ŽĨ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƐĂĨĞƚǇ͘ KĨ ƚŚĞƐĞ͕ ƚŚĞ ƐƚƵĚǇ 
ƚŚĂƚ ŚĂĚ ƚŚĞ ŚŝŐŚĞƐƚ ƋƵĂůŝƚǇ ĚĂƚĂ ǁĂƐ Ă ϮϴͲĚĂǇ ƌĞƉĞĂƚ ĚŽƐĞ ƐƚƵĚǇ͕ ƵƐŝŶŐ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ 
;td�tͲϭϬϳͿ͘ �ƌŝĞĨůǇ͕ ƚŚŝƐ ƐƚƵĚǇ ĚŽƐĞĚ ƚŚƌĞĞ ŵĂůĞ ĚŽŐƐ Ăƚ Ϭ͘ϲϱ ŵŐͬŬŐ ĂŶĚ ĂƐƐĞƐƐĞĚ ��'Ɛ͕ 
,Z͕ ĂŶĚ �W͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ĨŝŶĚŝŶŐƐ͕ ŽƚŚĞƌ ƚŚĂŶ ĞƉŝƐŽĚĞƐ ŽĨ ŚǇƉŽƚĞŶƐŝŽŶ ŝŶ ŽŶĞ ĚŽŐ͘ 
�ǆƉŽƐƵƌĞ͗ &ƌŽŵ ƐƚƵĚǇ W>Ͳϭϴ ƚŚĞ �h� ĨŽƌ Ă ĚŽƐĞ ŽĨ Ϭ͘ϲϱ ŵŐͬŬŐ ĂĚŵŝŶŝƐƚĞƌĞĚ ŝŶƚƌĂŶĂƐĂůůǇ ŝƐ 
ϭϮϲ͘Ϯ ŶŐ͘Śƌͬŵ> ;ƐĞĞ ƉϯͿ͘ dŚŝƐ ŝƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ŚĂůĨ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͘ KƚŚĞƌ 
ƌĞƉĞĂƚ ĚŽƐĞ ƐƚƵĚŝĞƐ ĂƌĞ ƌĞǀŝĞǁĞĚ ƵŶĚĞƌ ^ĞĐƚŝŽŶ ϱ͘ϱ͘ ŽĨ ƚŚŝƐ ƌĞǀŝĞǁ͕ ŐĞŶĞƌĂů ƚŽǆŝĐŽůŽŐǇ͕ ĂŶĚ 
ƐŚŽǁĞĚ ŶŽ �s ĞĨĨĞĐƚƐ͘ 

^ƵŵŵĂƌǇ ĂŶĚ �ŽŶĐůƵƐŝŽŶƐ ĨŽƌ �ůů EŽŶĐůŝŶŝĐĂů �s ^ĂĨĞƚǇ ^ƚƵĚŝĞƐ 

�ƌŝĞĨůǇ͕ �Dd ĐĂŶ ƉƌŽĚƵĐĞ ĞůĞǀĂƚĞĚ �W ĂŶĚ ,Z ǁŚĞŶ ĂĚŵŝŶŝƐƚĞƌĞĚ /s Žƌ ^� ŝŶ ƚŚĞ ĚŽŐ ĂŶĚ
ƚŚĞ ƌĂƚ͘ �ůƚŚŽƵŐŚ d< ĚĂƚĂ ǁĞƌĞ ŶŽƚ ĂǀĂŝůĂďůĞ ĨŽƌ Ăůů ĚŽƐĞƐ ƚĞƐƚĞĚ͕ ŝƚ ĐĂŶ ďĞ ĞƐƚŝŵĂƚĞĚ ƚŚĂƚ 
ƚŚĞ ƚŚƌĞƐŚŽůĚ ĨŽƌ �s ĐŚĂŶŐĞƐ ƚŽ ďĞŐŝŶ ƚŽ ĂƉƉĞĂƌ ŝŶ ƚŚĞ ƌĂƚ ĂŶĚ ƚŚĞ ĚŽŐ ĂƌĞ ŶĞĂƌ ƚŚĞ ŚƵŵĂŶ 
ƚŚĞƌĂƉĞƵƚŝĐ ƌĂŶŐĞ ďĂƐĞĚ ŽŶ �h�͘ /Ŷ ƚŚĞ ĚŽŐ͕ �W ƌĂŶŐĞĚ ĂƐ ŵƵĐŚ ĂƐ Ϯϱй ŚŝŐŚĞƌ Ăƚ ϳϮy ƚŚĞ 
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Vyleesi/bremelanotide

There were no effects of BMT on BP, or on any other cardiovascular or ECG parameters. No

NOAEL was determined. Because exposure was not measured in this study, an MOE was

estimated using data from a different study (PL-10). It is known from PK studies (see WTAD-

100) that bioavailability via intranasal administration is highly variable. The mean of the

three AUC values by the intranasal route was 991 ng.hr/mL, which is 3.6X the human

therapeutic dose by AUC.

Cardiovascular Assessment: Single-Dose Pharmacodynamic Study in the Rat

PL-40: Cardiac Safety Pharmacology of Bremelanotide in the Rat Alone and in Combination

With a Nitrate or Sildenafil

The Applicant cited this study to support cardiovascular safety because one arm of the

experiment used BMT alone and yielded useful data.

Doses: 0.003, 0.1, 1 mg/kg administered intravenously; N=6M/dose

Results

BMT increased BP and HR in a dose-dependent manner. The Applicant stated that peak

efficacy (parameter not specified) in the rat is 0.003 mg/kg and the LDso is 2 mg/kg. Thus,

changes in BP became significant only at a dose approaching toxic levels (1 mg/kg). The

increase in HR did not reach significance. These findings are consistent with those obtained

in the dog. TK data obtained from female rats is: 276 ng.hr/mL at 1 mg/kg IV, which is

approximately equal to human AUC.

Cardiovascular Assessment: Repeat-Dose Studies in the Dog

Several repeat-dose studies conducted in the dog by the intranasal and subcutaneous

routes were cited by the Applicant in support of cardiovascular safety. Of these, the study

that had the highest quality data was a 28-day repeat dose study, using the intranasal route

(WTAW-107). Briefly, this study dosed three male dogs at 0.65 mg/kg and assessed ECGs,

HR, and BP. There were no findings, other than episodes of hypotension in one dog.

Exposure: From study PL-18 the AUC for a dose of 0.65 mg/kg administered intranasally is

126.2 ng.hr/mL (see p3). This is approximately half the human therapeutic dose. Other

repeat dose studies are reviewed under Section 5.5. of this review, general toxicology, and

showed no CV effects.

Summary and Conclusions for All Nonclinical CV Safety Studies

Briefly, BMT can produce elevated BP and HR when administered IV or SC in the dog and

the rat. Although TK data were not available for all doses tested, it can be estimated that

the threshold for CV changes to begin to appear in the rat and the dog are near the human

therapeutic range based on AUC. In the dog, BP ranged as much as 25% higher at 72X the
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͘ EĞŐĂƚŝǀĞ ĨŝŶĚŝŶŐƐ ŝŶ ƐŽŵĞ ƐŝŶŐůĞͲĚŽƐĞ ĂŶĚ ƌĞƉĞĂƚͲĚŽƐĞ ƐƚƵĚŝĞƐ 
ǁĞƌĞ ůŝŬĞůǇ ĚƵĞ ƚŽ ŝŶĂĚĞƋƵĂƚĞ ĞǆƉŽƐƵƌĞ Žƌ ŵŽŶŝƚŽƌŝŶŐ͘ 

/Ŷ ƚŚĞ ŵŽŶŬĞǇ͕ ƚŚĞƌĞ ǁĞƌĞ ŶŽ ĨŝŶĚŝŶŐƐ ĨŽƌ ĞĨĨĞĐƚƐ ŽŶ ��' Žƌ �s ƉĂƌĂŵĞƚĞƌƐ ĨŽůůŽǁŝŶŐ
ŝŶƚƌĂŶĂƐĂů ĚŽƐŝŶŐ͘ dŚĞ EK�> ǁĂƐ ϯ͘ϲy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ďĂƐĞĚ ŽŶ �h�͕ ĂŶĚ
ŵŽŶŝƚŽƌŝŶŐ ǁĂƐ ĂĚĞƋƵĂƚĞ͘ dŚĞ ŚŝŐŚĞƐƚ ĚŽƐĞ ƚĞƐƚĞĚ ǁĂƐ ϮϬy ŚŝŐŚĞƌ͘ 

ZĞƐƉŝƌĂƚŽƌǇ ^ĂĨĞƚǇ 
�Dd ǁĂƐ ĞǀĂůƵĂƚĞĚ ĨŽƌ ŝƚƐ ĞĨĨĞĐƚ ŽŶ ƌĞƐƉŝƌĂƚŝŽŶ ŝŶ ƚŚĞ ƵŶƌĞƐƚƌĂŝŶĞĚ ĐŽŶƐĐŝŽƵƐ ŵĂůĞ tŝƐƚĂƌ ƌĂƚ 
ĨŽůůŽǁŝŶŐ Ă ƐŝŶŐůĞ ŝŶƚƌĂǀĞŶŽƵƐ ĚŽƐĞ ŽĨ ϭϬ͕ ϳϱ͕ Žƌ ϯϬϬ ђŐͬŬŐ ĂŶĚ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ͘ dŚĞ EK�> ǁĂƐ 
хϯϬϬ ђŐͬŬŐ͘ dŚĞ DK� ďĂƐĞĚ ŽŶ ďŽĚǇ ƐƵƌĨĂĐĞ ĂƌĞĂ ǁĂƐ хϭ͘ϲy͘ 

'ĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ^ĂĨĞƚǇ 
dŚĞ ĞŵĞƚŝĐ ĞĨĨĞĐƚ ŽĨ �Dd ǁĂƐ ĂƐƐĞƐƐĞĚ ŝŶ ĨŽƵƌ ĚŝĨĨĞƌĞŶƚ ƐƚƵĚŝĞƐ ŝŶ ŵĂůĞ ĨĞƌƌĞƚƐ͘ dŚĞ ĨĞƌƌĞƚ ŝƐ Ă 
ƐƚĂŶĚĂƌĚ ĂŶŝŵĂů ŵŽĚĞů ĨŽƌ ƚĞƐƚŝŶŐ ĞŵĞƐŝƐͬĂŶƚŝͲĞŵĞƚŝĐƐ͘ ;dŚĞ ƌĂƚ ĚŽĞƐ ŶŽƚ ŚĂǀĞ ĂŶ ĞŵĞƚŝĐ 
ƌĞƐƉŽŶƐĞ͘Ϳ �ŵĞƐŝƐ ŽĐĐƵƌƌĞĚ ĨŽůůŽǁŝŶŐ �Dd ĚŽƐĞƐ ŽĨ ϵ ŵŐͬŬŐ ^� ;^ƚƵĚǇ ϬϰͲϬϯϳͿ͕ ϯϬ ʅŐͬŬŐ ĂŶĚ 
ϳϱ ʅŐͬŬŐ /s ;^ƚƵĚǇ ϮϬϬϭϬϰϳϰW'&Ϳ͕ ĂŶĚ ϯϬϬ ʅŐͬŬŐ ĂŶĚ ϱϬϬ ʅŐͬŬŐ ŝŶƚƌĂŶĂƐĂů ;^ƚƵĚŝĞƐ ϬϯͲϭϭϮ ĂŶĚ
ϮϬϬϭϬϲϲϲW'&Ϳ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƐƚĂƚĞƐ ƚŚĂƚ ŶŽ ƚƌƵĞ ĚŽƐĞͲĚĞƉĞŶĚĞŶĐĞ ǁĂƐ ĞƐƚĂďůŝƐŚĞĚ ŝŶ ĂŶǇ ŽĨ 
ƚŚĞƐĞ ƐƚƵĚŝĞƐ͘ ,ŽǁĞǀĞƌ͕ ǁĞ ŶŽƚĞ ƚŚĂƚ ƚŚĞƌĞ ǁĂƐ Ă ĐůĞĂƌ ƚŚƌĞƐŚŽůĚ ĨŽƌ ƚŚĞ ĞŵĞƚŝĐ ƌĞƐƉŽŶƐĞ͕ 
ǁŚŝĐŚ ŽĐĐƵƌƌĞĚ Ăƚ ĚŽƐĞƐ ƚŚĂƚ ǁĞƌĞ ĞƐƚŝŵĂƚĞĚ ƚŽ ďĞ ĐŽŵƉĂƌĂďůĞ ƚŽ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͘ 

5.4. ADME/PK 

�ŽŵƉĂƌŝƐŽŶ ŽĨ d< �ĐƌŽƐƐ ^ƉĞĐŝĞƐ 
d< ďǇ ƚŚĞ ƐƵďĐƵƚĂŶĞŽƵƐ ƌŽƵƚĞ ǁĂƐ ŽďƚĂŝŶĞĚ ŝŶ ŵŽƵƐĞ͕ ƌĂƚ͕ ƌĂďďŝƚ͕ ĨĞƌƌĞƚ͕ ĂŶĚ ĚŽŐ͘ dŚĞƌĞ ǁĂƐ 
ĂůƐŽ ůŝŵŝƚĞĚ d< ŝŶĨŽƌŵĂƚŝŽŶ ĨƌŽŵ ŝŶƚƌĂŶĂƐĂů ĚŽƐŝŶŐ ŝŶ ƚŚĞ ŵŽŶŬĞǇ͘ /Ŷ ŐĞŶĞƌĂů͕ ĂďƐŽƌƉƚŝŽŶ ďǇ ƚŚĞ
^� ƌŽƵƚĞ ǁĂƐ ĐŽŵƉůĞƚĞ͕ ĂŶĚ ĞǆƉŽƐƵƌĞ ǁĂƐ ƉƌŽƉŽƌƚŝŽŶĂů ƚŽ ĚŽƐĞ͘ �ďƐŽƌƉƚŝŽŶ ǁĂƐ ƌĂƉŝĚ͕ ĂŶĚ 
ĞůŝŵŝŶĂƚŝŽŶ ŽĐĐƵƌƌĞĚ ŽǀĞƌ Ă ƚŝŵĞ ĐŽƵƌƐĞ ŽĨ ƐĞǀĞƌĂů ŚŽƵƌƐ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐƚƌŝŬŝŶŐ ƐĞǆ 
ĚŝĨĨĞƌĞŶĐĞƐ͕ ĂŶĚ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ĂĐĐƵŵƵůĂƚŝŽŶ͘ dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ŽĨ ƐĂƚƵƌĂƚŝŽŶ ŽĨ 
ĞǆƉŽƐƵƌĞ ǁŝƚŚ ĚŽƐĞ͘ /Ŷ Ă ĨĞǁ ƐƚƵĚŝĞƐ͕ ƚŚĞƌĞ ǁĂƐ ĞǀŝĚĞŶĐĞ ŽĨ ĚĞĐůŝŶŝŶŐ ĞǆƉŽƐƵƌĞ ǁŝƚŚ ƌĞƉĞĂƚͲ
ĚŽƐŝŶŐ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ ĂŶ ĂŶĂůǇƐŝƐ ŽĨ ĚŽƐĞ ĞƋƵŝǀĂůĞŶĐǇ ĂĐƌŽƐƐ ƐƉĞĐŝĞƐ ďƵƚ ĚŝĚ ƉƌŽǀŝĚĞ Ă 
ƚĂďůĞ ǁŝƚŚ Ăůů ƚŚĞ d< ĚĂƚĂ ĐŽůůĂƚĞĚ ;ƐĞĞ dĂďůĞ Ϯ͘ϲ͘ϰͲϵ ^ƵŵŵĂƌǇ ŽĨ �ǆƉŽƐƵƌĞ͗ �ŽŵƉĂƌŝƐŽŶ �ĐƌŽƐƐ 
^ƉĞĐŝĞƐ͕ ƉĂŐĞ ϳϭ ŽĨ ƚŚĞ W< ǁƌŝƚƚĞŶ ƐƵŵŵĂƌǇ ŝŶ DŽĚƵůĞ Ϯ͘ϲ͘ϰ ŽĨ ƚŚĞ E�� ƐƵďŵŝƐƐŝŽŶͿ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

,ŝŐŚĞƐƚ ĚŽƐĞƐ ĚĞůŝǀĞƌĞĚ 

ZĂƚ͗ ϯ͘ϱ ŵŐͬŬŐ ;Ϭ͘ϱϲ ŵŐͬŬŐ ,��Ϳ �ŵĂǆ ϯϱϯ ŶŐͬŵ>͕ �h� ϭϯϬϲ ŶŐͼŚƌͬŵ> 
DŽƵƐĞ͗ ϳϱ ŵŐͬŬŐ ;ϲ͘ϭ ŵŐͬŬŐ ,��Ϳ �ŵĂǆ ϯϮ͕ϭϱϬ ŶŐͬŵ>͕ �h� ϱϲ͕ϳϬϬ ŶŐͼŚƌͬŵ> 
WƌĞŐŶĂŶƚ ZĂďďŝƚ͗ ϭϱϬ ŵŐͬŬŐ ;ϰϴ ŵŐͬŬŐ ,��Ϳ �ŵĂǆ ϭϬϴ͕ϳϮϴ ŶŐͬŵ>͕ �h� ϰϳϱ͕ϲϯϭ ŶŐ͘Śƌͬŵ> 
�ŽŐ͗ ϰϬ ŵŐͬŬŐ ;ϮϮ ŵŐͬŬŐ ,��Ϳ �ŵĂǆ ϰϵ͕ϯϬϬ ŶŐͬŵ>͕ �h� ϭϰϬ͕ϳϬϬ ŶŐͼŚƌͬŵ> 

,ƵŵĂŶ d<͗ ;^ƚƵĚǇ WdͲϭϰϭͲϱϲͿ �Dd ĂĚŵŝŶŝƐƚĞƌĞĚ ^� Ăƚ Ă ĚŽƐĞ ŽĨ ϭ͘ϳϱ ŵŐ ;Ϭ͘Ϭϯ ŵŐͬŬŐ Žƌ 
ϭ͘ϭ ŵŐͬŵϮͿ ƌĞƐƵůƚĞĚ ŝŶ ŵĞĂŶ �ŵĂǆ ŽĨ ϳϮ͘ϴ ŶŐͬŵ> ;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϳϯ ŶDͿ͕ ĂŶĚ Ă ŵĞĂŶ �h�ϬͲŝŶĨ 
ǀĂůƵĞ ŽĨ Ϯϳϲ ŶŐͼŚƌͬŵ> ;Ϯϳϲ ŶD͘ŚƌͿ͘ �ƐƐƵŵŝŶŐ ƉƌŽƉŽƌƚŝŽŶĂůŝƚǇ ŽĨ ĚŽƐĞ͕ ĞǆƉŽƐƵƌĞ ŝŶ ŶŽŶĐůŝŶŝĐĂů 
ƐƉĞĐŝĞƐ ǁĂƐ ĐŽŵƉĂƌĂďůĞ ƚŽ ŚƵŵĂŶ ĨŽƌ ƚŚĞ ŵŽƵƐĞ ĂŶĚ ƉƌĞŐŶĂŶƚ ƌĂďďŝƚ͕ ĂŶĚ ůŽǁĞƌ ŝŶ ƚŚĞ ƌĂƚ ĂŶĚ 
ĚŽŐ ďĂƐĞĚ ŽŶ ŚƵŵĂŶ ĞƋƵŝǀĂůĞŶƚ ĚŽƐĞ ;,��Ϳ͘ 

W< ƉĂƌĂŵĞƚĞƌƐ 

�ŝŽĂǀĂŝůĂďŝůŝƚǇ ĨŽƌ ƚŚĞ ^� ƌŽƵƚĞ ǁĂƐ ĂƐƐĞƐƐĞĚ ĨŽƌ ŽŶůǇ ŽŶĞ ƐƉĞĐŝĞƐ͕ ƚŚĞ ĚŽŐ͕ ĂŶĚ ǁĂƐ ĨŽƵŶĚ ƚŽ ďĞ 
ĞƐƐĞŶƚŝĂůůǇ ϭϬϬй͘ �ŝŽĂǀĂŝůĂďŝůŝƚǇ ĨŽƌ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ ǁĂƐ ĂƐƐĞƐƐĞĚ ŝŶ ĚŽŐ ĂŶĚ ŵŽŶŬĞǇ ĂŶĚ 
ǁĂƐ ƉƌĞĚŝĐƚĂďůǇ ŵƵĐŚ ůĞƐƐ͗ ϯϮй ŝŶ ƚŚĞ ŵŽŶŬĞǇ ĂŶĚ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϳй ŝŶ ƚŚĞ ĚŽŐ͘ 

sŽůƵŵĞ ŽĨ ĚŝƐƚƌŝďƵƚŝŽŶ ĂŶĚ ĐůĞĂƌĂŶĐĞ 

/Ŷ ƚŚĞ ĨĞŵĂůĞ ƌĂƚ͕ ĨŽůůŽǁŝŶŐ /s ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ƚŚĞ ǀŽůƵŵĞ ŽĨ ĚŝƐƚƌŝďƵƚŝŽŶ ǁĂƐ Ϭ͘ϯϰ >ͬŬŐ ĂŶĚ
Ϭ͘ϯϴ >ͬŬŐ ĨŽƌ ĚŽƐĞƐ ŽĨ Ϭ͘Ϯϱ ŵŐͬŬŐ Žƌ ϭ ŵŐͬŬŐ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ĂŶĚ ĐůĞĂƌĂŶĐĞ ǁĂƐ ϲϯ ŵ>ͬŵŝŶͬŬŐ 
ĂŶĚ ϲϭ ŵ>ͬŵŝŶͬŬŐ ;^ƚƵĚǇ ϵϭͲϬϱϬϭͿ͘ 
/Ŷ ƚŚĞ ŵĂůĞ ĚŽŐ͕ ĨŽůůŽǁŝŶŐ /s ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ǀŽůƵŵĞ ŽĨ ĚŝƐƚƌŝďƵƚŝŽŶ ǁĂƐ ƐŵĂůů͕ Ϭ͘ϱ >ͬŬŐ ĂŶĚ
Ϭ͘ϰ >ͬŬŐ ĨŽƌ ĂŶ Ϭ͘ϭ ŵŐͬŬŐ Žƌ ϭ͘Ϭ ŵŐͬŬŐ /s ĚŽƐĞ͕ ĂŶĚ ĐůĞĂƌĂŶĐĞ ǁĂƐ ůŽǁ͗ ϭϮ ŵ>ͬŵŝŶͬŬŐ ĂŶĚ
ϴ͘ϰ ŵ>ͬŵŝŶͬŬŐ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ ;^ĞĞ dĂďůĞ Ϯ͘ϲ͘ϰͲϭ DĞĂŶ ;ц ^�Ϳ WŚĂƌŵĂĐŽŬŝŶĞƚŝĐ WĂƌĂŵĞƚĞƌƐ ŽĨ /s
ĂŶĚ ^� �ƌĞŵĞůĂŶŽƚŝĚĞ ŝŶ �ĞĂŐůĞ �ŽŐƐ͕ ƉĂŐĞ Ϯϱ ŽĨ ƚŚĞ W< ǁƌŝƚƚĞŶ ƐƵŵŵĂƌǇ ŝŶ DŽĚƵůĞ Ϯ͘ϲ͘ϰ ŽĨ 
ƚŚĞ E�� ƐƵďŵŝƐƐŝŽŶͿ͘ 

�ǆƉŽƐƵƌĞ ǁĂƐ ƌŽƵŐŚůǇ ƉƌŽƉŽƌƚŝŽŶĂů ƚŽ ĚŽƐĞ͕ ďƵƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ ŐƌĂƉŚŝĐĂů ĂŶĂůǇƐŝƐ 
ŽĨ ĚŽƐĞ ƉƌŽƉŽƌƚŝŽŶĂůŝƚǇ Žƌ ŽĨ ĚŽƐĞ ĞƋƵŝǀĂůĞŶĐĞ ĂĐƌŽƐƐ ƐƉĞĐŝĞƐ͘ 

ϲϬ
 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

Highest doses delivered

Rat: 3.5 mg/kg (0.56 mg/kg HED) Cmax 353 ng/mL, AUC 1306 ng-hr/mL

Mouse: 75 mg/kg (6.1 mg/kg HED) Cmax 32,150 ng/mL, AUC 56,700 ng-hr/mL

Pregnant Rabbit: 150 mg/kg (48 mg/kg HED) Cmax 108,728 ng/mL, AUC 475,631 ng.hr/mL

Dog: 40 mg/kg (22 mg/kg HED) Cmax 49,300 ng/mL, AUC 140,700 ng-hr/mL

Human TK: (Study PT-141-56) BMT administered SC at a dose of 1.75 mg (0.03 mg/kg or

1.1 mg/m2) resulted in mean Cmax of 72.8 ng/mL (approximately 73 nM), and a mean AUCO—inf

value of 276 ng-hr/mL (276 nM.hr). Assuming proportionality of dose, exposure in nonclinical

species was comparable to human for the mouse and pregnant rabbit, and lower in the rat and

dog based on human equivalent dose (HED).

PK parameters

Bioavailability for the SC route was assessed for only one species, the dog, and was found to be

essentially 100%. Bioavailability for the intranasal route was assessed in dog and monkey and

was predictably much less: 32% in the monkey and approximately 7% in the dog.

Volume of distribution and clearance

In the female rat, following |V administration, the volume of distribution was 0.34 L/kg and

0.38 L/kg for doses of 0.25 mg/kg or 1 mg/kg, respectively, and clearance was 63 mL/min/kg

and 61 mL/min/kg (Study 91-0501).

In the male dog, following |V administration, volume of distribution was small, 0.5 L/kg and

0.4 L/kg for an 0.1 mg/kg or 1.0 mg/kg |V dose, and clearance was low: 12 mL/min/kg and

8.4 mL/min/kg, respectively. (See Table 2.6.4-1 Mean (i SE) Pharmacokinetic Parameters of IV

and SC Bremelanotide in Beagle Dogs, page 25 of the PK written summary in Module 2.6.4 of

the NDA submission).

Exposure was roughly proportional to dose, but the Applicant did not provide graphical analysis

of dose proportionality or of dose equivalence across species.
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7DEOH �� $'0(�3. 5HVXOWV 
7\SH RI 6WXG\ 0DMRU )LQGLQJV 
$EVRUSWLRQ 
0RXVH� 3/���� 3/���� 3/���� 3/��� 
5DW� 3/���� ������� 
5DEELW� ������� 3/��� 
)HUUHW� ������ 
'RJ� 3/���� �������� 3/���� 3/���� 3/� 
��� 3/���� 3/���� 3/���� 3/��� 
0RQNH\� 3/��� 
'LVWULEXWLRQ� 3URWHLQ %LQGLQJ 
9DOXHV IRU SODVPD SURWHLQ ELQGLQJ ZHUH 

(b) (4)

(b) (4)

(b) (4)

UHSRUWHG LQ WKUHH VWXGLHV� ���� 
������ ���� ������ DQG 
��������� ������ 7KH ILUVW WZR 
VWXGLHV XVHG XOWUDILOWUDWLRQ WR WHVW ELQGLQJ RI 
D ���0 VDPSOH� 7KH ODVW XVHG HTXLOLEULXP 
ELQGLQJ RI ��0 %07 DQG DVVHVVHG 
SDUWLWLRQLQJ WR EORRG FHOOV� 

,Q JHQHUDO� %07 DGPLQLVWHUHG E\ WKH 6& URXWH ZDV UDSLGO\ DEVRUEHG �7PD[ �� KRXU� DQG UDSLGO\ 
FOHDUHG �7��� �� KRXUV LQ PLFH DQG GRJV� �� KRXUV LQ UDW�� &OHDUDQFH ZDV URXJKO\ ELSKDVLF� DQG 
ZDV VHHQ LQ UDW ,9� UDEELW 6&� GRJ 6&� DQG PRQNH\ ,9� 

%LQGLQJ WR KXPDQ VHUXP SURWHLQ YDULHG IURP D ORZ RI �� �6WXG\ ����� WHVW FRQFHQWUDWLRQ ���0� WR 
D KLJK RI ��� �6WXG\ ����� WHVW FRQFHQWUDWLRQ ���0�� 6WXG\ ��������� ZDV LQWHUPHGLDWH DW ��� 
�WHVW FRQFHQWUDWLRQ ��0�� 0HDQ RI WKHVH WKUHH YDOXHV LV ���� :H QRWH WKDW WKH FOLQLFDO 
SKDUPDFRORJ\ WHDP LV DOORZLQJ WKH YDOXH RI ��� LQ WKH ODEHO� 

3URWHLQ ELQGLQJ WR QRQFOLQLFDO VSHFLHV ZDV ���� ��� DQG ��� IRU PRXVH� UDW� DQG GRJ� 
UHVSHFWLYHO\� 
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7\SH RI 6WXG\ 0DMRU )LQGLQJV
 
7LVVXH 'LVWULEXWLRQ LQ WKH 0RXVH 
Study 8349336: Pharmacokinetics, 
Distribution, Metabolism, and Excretion of 
[14C]-Bremelanotide Following 
Subcutaneous Administration to Mice 
0HWKRGV� 0DOH DQG IHPDOH %�&�)��&UO 
PLFH ZHUH GRVHG ZLWK �� PJ�NJ %07 E\ 
WKH 6& URXWH� $ �� PJ�NJ GRVH 
FRUUHVSRQGV WR D +(' RI ���� PJ�NJ� 7KH 
SURSRVHG KXPDQ WKHUDSHXWLF GRVH LV ���� 
PJ RU ���� PJ�NJ IRU D �� NJ ZRPDQ� 
7KXV� WKH GRVH DGPLQLVWHUHG LQ WKLV 
GLVWULEXWLRQ VWXG\ ZDV ��; WKH SURSRVHG 
KXPDQ GRVH� 

8ULQH ZDV FROOHFWHG DW � WR � DQG � WR �� 
KRXUV SRVWGRVH� DQG DW ���KRXU LQWHUYDOV 
WKURXJK ��� KRXUV SRVWGRVH� )HFHV ZHUH 
FROOHFWHG DW ���KRXU LQWHUYDOV WKURXJK ��� 
KRXUV SRVWGRVH� $IWHU HDFK ���KRXU 
H[FUHWD FROOHFWLRQ WKURXJK ��� KRXUV 
SRVWGRVH� FDJH ULQVH VDPSOHV ZHUH 
FROOHFWHG� 

7ZR DQLPDOV�VH[�WLPH SRLQW ZHUH SUHSDUHG 
IRU TXDQWLWDWLYH ZKROH�ERG\ 
DXWRUDGLRJUDSK\ �4:%$� DW ���� �� �� ��� 
��� ��� ���� ���� DQG ��� KRXUV SRVWGRVH� 
7KH ODVW WKUHH WLPHSRLQWV FRUUHVSRQG WR �� 
��� DQG �� GD\V� UHVSHFWLYHO\� 

([SRVXUH� $8&��W IRU %07 LQ SODVPD LQ PDOH DQG IHPDOH PLFH UHSUHVHQWHG ����� DQG ������ 
UHVSHFWLYHO\� RI WKH WRWDO UDGLRDFWLYLW\ LQ SODVPD� LQGLFDWLQJ WKH SUHVHQFH RI FLUFXODWLQJ 
PHWDEROLWH�V�� 7KH PHDQ EORRG WR SODVPD FRQFHQWUDWLRQ UDWLRV ZHUH �� WKURXJK �� KRXUV SRVWGRVH� 
LQGLFDWLQJ WKDW WKHUH ZDV QR GLVWULEXWLRQ WR WKH FHOOXODU FRPSRQHQW RI EORRG� 

7LVVXH GLVWULEXWLRQ� >��&@�%07�UHODWHG UDGLRDFWLYLW\ ZDV TXLFNO\ DQG ZLGHO\ GLVWULEXWHG LQ WLVVXHV 
DQG RUJDQV DQG WKHUH ZHUH QR QRWDEOH JHQGHU GLIIHUHQFHV� 0RVW WLVVXHV KDG SHDN UDGLRDFWLYLW\ 
FRQFHQWUDWLRQV DW ��� KRXUV SRVWGRVH �WKH ILUVW HYDOXDWLRQ WLPH SRLQW�� ,Q PDOHV DQG IHPDOHV� WKH 
WLVVXHV VKRZLQJ WKH KLJKHVW SHDN FRQFHQWUDWLRQV �DIWHU WKH GRVH VLWH� UHIOHFWHG WKH URXWHV RI 
H[FUHWLRQ� NLGQH\� OLYHU� VPDOO LQWHVWLQH� DQG SDQFUHDV� 0DOHV DGGLWLRQDOO\ VKRZHG KLJK 
FRQFHQWUDWLRQV LQ WKH EXOER�XUHWKUDO JODQG� 

5HOHYDQW WR WKH PHFKDQLVP RI DFWLRQ� %07 ZDV VKRZQ WR FURVV WKH EORRG EUDLQ EDUULHU� EXW ZLWK D 
VLJQLILFDQW GHOD\� 5DGLRDFWLYLW\ FRQFHQWUDWLRQV LQ WKH FHUHEHOOXP� FHUHEUXP� PHGXOOD� DQG VSLQDO 
FRUG SHDNHG DW D ORZ OHYHO� �� KRXUV DIWHU LQMHFWLRQ LQ PDOHV� DQG � KRXUV DIWHU LQMHFWLRQ LQ IHPDOHV� 
7KH UHDVRQ IRU WKH VH[ GLIIHUHQFH IRU WKLV GLVWULEXWLRQ LV XQNQRZQ� 7KH DYHUDJH SHDN UDGLRODEHO 
FRQFHQWUDWLRQ �QJ HTXLYDOHQWV ��&�%07�J WLVVXH� LQ WKH &16 ZDV DSSUR[LPDWHO\ ���� LQ ERWK 
PDOHV DQG IHPDOHV �DSSUR[LPDWHO\ ��� RI SODVPD FRQFHQWUDWLRQ�� ZKLFK� LI DVVXPHG WR EH DOO 
SDUHQW FRPSRXQG� LV HTXDO WR D WLVVXH FRQFHQWUDWLRQ RI ���� Q0� ZHOO DERYH WKH .L IRU WKH 0&� 
UHFHSWRU RI �� Q0� &OHDUDQFH IURP WKH &16 ZDV VORZ� DQG PHDVXUDEOH FRQFHQWUDWLRQV WKDW ZHUH � 
WR �; WKH SODVPD FRQFHQWUDWLRQ UHPDLQHG DW �� GD\V SRVWGRVH LQ ERWK PDOH DQG IHPDOH PLFH� ,Q 
IHPDOH PLFH� ORZ OHYHOV RI UDGLRDFWLYLW\ ZHUH PHDVXUHG IRU XS WR �� GD\V SRVWGRVH LQ XWHUXV DQG 
RYDU\� ,Q PDOHV� UDGLRDFWLYLW\ VORZO\ FURVVHG WKH EORRG�WHVWLV EDUULHU� SHDNLQJ DW ORZ OHYHOV DW �� 
KRXUV SRVWGRVH� DQG WKHQ ZDV VORZO\ FOHDUHG� >��&@�%07�UHODWHG UDGLRDFWLYLW\ ZDV QRW IRXQG WR EH 
VHOHFWLYHO\ DVVRFLDWHG ZLWK PHODQLQ�FRQWDLQLQJ WLVVXHV� 7KH HOLPLQDWLRQ RI GUXJ�GHULYHG V\VWHPLF 
UDGLRDFWLYLW\ ZDV HVVHQWLDOO\ FRPSOHWH E\ ���GD\V SRVWGRVH� 
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7\SH RI 6WXG\ 0DMRU )LQGLQJV
 
0HWDEROLVP 
Study 8349337 
7KLV VWXG\ FKDUDFWHUL]HG WKH LQ YLWUR 
PHWDEROLF SURILOH RI %07 LQ PRXVH� UDW� 
GRJ� DQG KXPDQ KHSDWRF\WHV� 
8QIRUWXQDWHO\� WKLV VWXG\ GLG QRW LQFOXGH 
UDEELW KHSDWRF\WHV� 

0HWDEROLVP 
Study 8349336: Pharmacokinetics, 
Distribution, Metabolism, and Excretion of 
[14C]-Bremelanotide Following 
Subcutaneous Administration to Male and 
Female Mice 
,Q YLYR PHWDEROLVP ZDV QRW FKDUDFWHUL]HG 
IRU WKH RWKHU QRQFOLQLFDO VSHFLHV� 

,Q DJUHHPHQW ZLWK 6WXG\ ��������� %07 ZDV IRXQG WR EH UHODWLYHO\ VWDEOH LQ KXPDQ DQG GRJ 
KHSDWRF\WH LQFXEDWLRQV� DQG PRGHUDWHO\ PHWDEROL]HG LQ UDW DQG PRXVH KHSDWRF\WHV� 7KH 
K\GURO\VLV PHWDEROLWH �0�� ZDV WKH RQO\ PDMRU PHWDEROLWH IRXQG LQ KXPDQ DQG GRJ KHSDWRF\WHV� ,Q 
PRXVH KHSDWRF\WHV� 0� DQG 0� �D VHFRQGDU\ PHWDEROLWH IRUPHG YLD WKH DPLGH K\GURO\VLV RI 0� 
EHWZHHQ WKH DVSDUWLF DFLG DQG KLVWLGLQH UHVLGXHV� SUHGRPLQDWHG� DQG LQ UDW KHSDWRF\WHV� 0�� 
�IRUPHG YLD WKH K\GURO\VLV EHWZHHQ WKH WU\SWRSKDQ DQG O\VLQH UHVLGXHV RI 0��� DORQJ ZLWK 0�� 0�� 
DQG 0� ZHUH IRXQG� $OO RWKHU PHWDEROLWHV ZHUH UHODWLYHO\ PLQRU DFURVV VSHFLHV� DQG QR KXPDQ 
XQLTXH PHWDEROLWH QRU DQ\ GLVSURSRUWLRQDWHO\ H[SUHVVHG PHWDEROLWH ZDV GHWHFWHG LQ KHSDWRF\WH 
LQFXEDWLRQV� 7KH SULPDU\ PHWDEROLF SDWKZD\ LQYROYHG WKH K\GURO\VLV RI WKH DPLGH ERQG EHWZHHQ 
WKH 1�DFHW\O�QRUOHXFLQH PRLHW\ DQG DVSDUWLF DFLG WR IRUP 0�� $ VHFRQG�VWHS DPLGH K\GURO\VLV RI 
0� EHWZHHQ WKH DVSDUWLF DFLG DQG KLVWLGLQH UHVLGXHV SURGXFHG 0�� ZKLFK IXUWKHU XQGHUZHQW 
K\GURO\VLV EHWZHHQ WKH WU\SWRSKDQ DQG O\VLQH UHVLGXHV WR IRUP 0��� $ GRXEOH DPLGH K\GURO\VLV RI 
%07 �EHWZHHQ DUJLQLQH DQG WU\SWRSKDQ� DQG EHWZHHQ WU\SWRSKDQ DQG O\VLQH� E\ ORVV RI WU\SWRSKDQ 
UHVLGXH \LHOGHG 0��� ,Q DGGLWLRQ� 0� ZDV LGHQWLILHG DV D '�SKHQ\ODODQLQH� ZKLFK IXUWKHU IRUPHG 0� 
YLD DURPDWLF K\GUR[\ODWLRQ� 
%UHPHODQRWLGH XQGHUZHQW PRGHUDWH PHWDEROLVP LQ PDOH DQG IHPDOH PLFH WR SURGXFH �� 
UDGLRDFWLYH FRPSRQHQWV� RI ZKLFK HLJKW ZHUH LGHQWLILHG�FKDUDFWHUL]HG E\ /&�06� $PLGH K\GURO\VLV 
ZDV WKH SUHGRPLQDQW ELRWUDQVIRUPDWLRQ SDWKZD\� 0� �'�SKHQ\ODODQLQH�� WKH VROH PDMRU PHWDEROLWH� 
FXPXODWLYHO\ DFFRXQWHG IRU ����� DQG ���� RI WKH GRVH LQ PDOH DQG IHPDOH PLFH� UHVSHFWLYHO\� 
2EVHUYHG SULPDULO\ LQ IHFHV DQG WR D OHVVHU H[WHQW LQ XULQH� UHVXOWHG IURP GRXEOH DPLGH K\GURO\VLV 
RI %07 DW WKH KLVWLGLQ\O�'�SKHQ\ODODQLQH DQG '�SKHQ\ODODQ\O�DUJLQLQH ERQGV� 0LQRU PHWDEROLWHV 
DUH QRW OLVWHG KHUH� 

([FUHWLRQ ([FUHWLRQ� ��&�%07�GHULYHG UDGLRDFWLYLW\ ZDV UDSLGO\ H[FUHWHG LQ XULQH DQG IHFHV DIWHU 6& GRVLQJ� 
Study 8349336: Pharmacokinetics, $SSUR[LPDWHO\ ����� DQG ����� RI WKH GRVH ZDV H[FUHWHG LQ WKH ILUVW �� KRXUV LQ PDOH DQG IHPDOH 
Distribution, Metabolism, and Excretion of PLFH� UHVSHFWLYHO\� ([FUHWLRQ SURILOHV ZHUH VLPLODU DFURVV VH[ ZLWK UHQDO DQG IHFDO H[FUHWLRQ EHLQJ 
[14C]-Bremelanotide Following QHDUO\ HTXDO LQ DEXQGDQFH� +HSDWR�ELOLDU\ DQG UHQDO H[FUHWLRQ ZHUH WKH PDMRU URXWHV RI 
Subcutaneous Administration to Mice HOLPLQDWLRQ� 
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7\SH RI 6WXG\ 0DMRU )LQGLQJV
 
(Q]\PH ,QKLELWLRQ�,QGXFWLRQ DQG 'UXJ�
'UXJ ,QWHUDFWLRQ 
Study 46818 
+XPDQ OLYHU PLFURVRPHV SRROHG IURP �� 
VXEMHFWV ZHUH XVHG WR LQYHVWLJDWH WKH 
SRWHQWLDO RI 37���� WR LQKLELW KXPDQ OLYHU 
PLFURVRPDO &<3 ��� LVR]\PHV �&<3 �$�� 
&<3 �$�� &<3 �&�� &<3 �&��� &<3 
�'�� &<3 �(�� DQG &<3 �$��� 7KH 
LQFXEDWLRQV ZHUH SHUIRUPHG LQ WKH 
DEVHQFH RU SUHVHQFH RI ILYH FRQFHQWUDWLRQV 
RI 37����� L�H�� ��� ��� ��� ���� DQG 
����0� 

1R FOLQLFDOO\ PHDQLQJIXO OHYHOV RI LQKLELWLRQ ZHUH REVHUYHG� %07 GLG QRW LQKLELW WKH DFWLYLW\ RI &<3 
LVR]\PHV �$�� �&�� �'�� RU �(�� $W ���ȝ0� %07 FDXVHG LQKLELWLRQ RI &<3 �&�� �DSSUR[LPDWHO\ 
���� DQG &<3 �$� �DSSUR[LPDWHO\ ����� DQG PDUJLQDO LQKLELWLRQ RI &<3 �$� �DSSUR[LPDWHO\ 
����� 7KHUH ZDV QR LQKLELWLRQ RI WKHVH WKUHH &<3 LVR]\PHV DW ��ȝ0 �6WXG\ ������� )RU &<3 
�&��� %07 GHFUHDVHG 9PD[� ZKLOH WKH .P UHPDLQHG XQFKDQJHG� VXJJHVWLQJ D QRQFRPSHWLWLYH 
PHFKDQLVP RI LQKLELWLRQ� 7KH .L ZDV GHWHUPLQHG JUDSKLFDOO\ WR EH DSSUR[LPDWHO\ ��ȝ0� )RU &<3 
�$�� HDFK VXEVWUDWH H[KLELWHG D SDWWHUQ FRQVLVWHQW ZLWK FRPSHWLWLYH LQKLELWLRQ E\ %07� 7KH .L RI 
%07 XVLQJ VXEVWUDWHV WHVWRVWHURQH DQG PLGD]RODP ZHUH JUDSKLFDOO\ GHWHUPLQHG WR EH 
DSSUR[LPDWHO\ ��ȝ0 DQG DSSUR[LPDWHO\ ��ȝ0� UHVSHFWLYHO\� +RZHYHU� LQ WKH FDVH RI QLIHGLSLQH� 
JUDSKLFDOO\� WKH .L ZDV GHWHUPLQHG WR EH DSSUR[LPDWHO\ ��ȝ0� 

(Q]\PH ,QKLELWLRQ�,QGXFWLRQ DQG 'UXJ� $W FRQFHQWUDWLRQV XS WR ��ȝ0� %07 VKRZHG PLQLPDO LQKLELWLRQ RI WKH &<3 LVR]\PHV �%� DQG �&�� 
'UXJ ,QWHUDFWLRQ 
Study 100026669 
7ZR RWKHU HQ]\PHV DVVD\HG� 
3��� ,QGXFWLRQ 7KH SDQHO RI 3���V VHOHFWHG IRU WKLV VWXG\ LQFOXGHG &<3 �$�� &<3 �%�� &<3 �$�� &<3 �&��� 
Study MD-3-3-474-1827 DQG &<3 �$�� %UHPHODQRWLGH GHPRQVWUDWHG OLWWOH WR QR SRWHQWLDO WR LQGXFH JHQH H[SUHVVLRQ IRU 
7KLV QRQ�*/3 VWXG\ GHWHUPLQHG LI &<3 HQ]\PHV� 
WUHDWPHQW ZLWK %07 LQGXFHG WKH 
H[SUHVVLRQ RI &<3 ��� HQ]\PH JHQHV LQ 
KXPDQ SULPDU\ KHSDWRF\WHV LQ YLWUR� 
'UXJ�'UXJ ,QWHUDFWLRQ 
Study 100026666 
7KLV QRQ�*/3 VWXG\ WHVWHG WKH LQ YLWUR 
LQKLELWLRQ RI GUXJ WUDQVSRUWHUV E\ %07 LQ 
DEVRUSWLRQ DVVD\V XVLQJ IOXRULPHWU\ DV WKH 
GHWHFWLRQ PHWKRG� %07 DW D FRQFHQWUDWLRQ 
RI �P0 ZDV LQFXEDWHG IRU �� PLQXWHV DW 
���& ZLWK 2&7�� %&53� 2$7�� 2$7�� 
2$73�%�� DQG 2$73�%� LQ KXPDQ 
UHFRPELQDQW &+2�.� FHOOV� DQG ZLWK 3�JS 
LQ 0'5��0'&.,, FHOOV� 

%UHPHODQRWLGH FDXVHG ORZ LQKLELWRU\ DFWLYLW\ DJDLQVW DOO VHYHQ WUDQVSRUWHUV� ,QKLELWLRQ ZDV �����
 
IRU 2$73�%�� ����� IRU 3�JS� DQG ���� IRU 2$7�� 7KLV OHYHO RI LQKLELWLRQ LV QRW FOLQLFDOO\ UHOHYDQW�
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7\SH RI 6WXG\ 0DMRU )LQGLQJV
 
'UXJ�'UXJ ,QWHUDFWLRQ 
In vivo study  
7KLV VWXG\ WHVWHG WKH HIIHFW RI %07 RQ WKH 
NLQHWLFV RI DEVRUSWLRQ RI RUDOO\ 
DGPLQLVWHUHG GUXJV� ,W ZDV VXEPLWWHG LQ 
UHVSRQVH WR DQ LQIRUPDWLRQ UHTXHVW E\ WKH 
1'$ UHYLHZ WHDP �6'1 ��� ��'HF����� 
$SSHQGL[ ��� %07 LV NQRZQ WR UHGXFH 
JDVWULF FRQWUDFWLOLW\ DQG WR WKHUHIRUH VORZ 
JDVWULF HPSW\LQJ� ZKLFK FRXOG DOWHU WKH 
NLQHWLFV RI GUXJ DEVRUSWLRQ� %ULHIO\� %07 
ZDV DGPLQLVWHUHG 6& WR PLFH SOXV RU 
PLQXV RUDOO\ DGPLQLVWHUHG IXURVHPLGH� 
QDOWUH[RQH� RU QDOWUH[RQH� 

1RQH RI WKH GUXJV DIIHFWHG %07 SKDUPDFRNLQHWLFV� QRU GLG %07 DIIHFW NLQHWLFV RI WKH GUXJV WHVWHG�
 

7. 'DWD� *HQHUDO 7R[LFRORJ\ 6WXGLHV 
Study 996-028 (mouse) 6WXG\ ������� �PRXVH� 6WXG\ ������� �GRJ� 
$ ���ZHHN 6& VWXG\ ZLWK ��ZHHN UHFRYHU\ �� PJ�NJ �� PJ�P� � PJ�NJ �� PJ�P� 

Study 996-003 (dog) 
$ ���ZHHN 6& GRVH WR[LFLW\ VWXG\ 

7R JHW D VHQVH RI comparative H[SRVXUH 
IRU WKH VSHFLHV XVHG LQ WKH SLYRWDO UHSHDW� 
GRVH WR[LFRORJ\ VWXGLHV� WKH WDEOH WR WKH 
ULJKW VKRZV YDOXHV IRU &PD[ DQG $8& IRU 
HTXLYDOHQW GRVHV �EDVHG RQ PJ�P�� LQ WKH 
PRXVH DQG GRJ �DYHUDJH RI 0�) RQ '� RI 
GRVLQJ�� 

&PD[ �'�� ���� ���� 
$8& �'�� ����� ���� 

7KLV FRPSDULVRQ VKRZV WKDW HTXLYDOHQW GRVHV LQ WKH PRXVH SURGXFHG KLJKHU H[SRVXUHV WKDQ LQ WKH 
GRJ RQ D PJ�P� EDVLV� 
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7\SH RI 6WXG\ 
7. 'DWD� 5HSURGXFWLYH 7R[LFRORJ\ 
Study 996-026 
0RXVH IHPDOH IHUWLOLW\ 

0DMRU )LQGLQJV 
$8&� $W WKH 12(/� $8&��LQI ������ QJ�KU�P/ DQG WKH 02( ZDV ���; EDVHG RQ $8&� 

12(/ ��� PJ�NJ�G 
7. 'DWD� 5HSURGXFWLYH 7R[LFRORJ\ 
Study 996-033 
(IIHFW RI %07 RQ HPEU\R IHWDO 
GHYHORSPHQW LQ GRJV 

$8&� $W GRVHV RI �� �� DQG �� PJ�NJ�G� H[SRVXUHV ZHUH DSSUR[LPDWHO\ ��;� ��;� DQG ���; WKH 
KXPDQ WKHUDSHXWLF H[SRVXUH RI ��� QJ�KU�P/� 

1R GHYHORSPHQWDO 12(/ VHW 
7. 'DWD� 5HSURGXFWLYH 7R[LFRORJ\ 
Study 996-032 
3UH� DQG SRVWQDWDO GHYHORSPHQWDO WR[LFLW\ 
VWXG\� LQFOXGLQJ PDWHUQDO IXQFWLRQ DQG 7. 
LQ %�&�)� PLFH 

'RVHV� ��� ��� DQG ��� PJ�NJ�G 
12(/ IRU PDWHUQDO WR[LFLW\ �� PJ�NJ�G 
12(/ IRU UHSURGXFWLYH SHUIRUPDQFH RI 
WKH )� JHQHUDWLRQ ��� PJ�NJ�J 
12(/ IRU GHYHORSPHQW RI WKH )� 
JHQHUDWLRQ !��� PJ�NJ�G 
12(/ IRU GHYHORSPHQW RI WKH )� 
JHQHUDWLRQ �� PJ�NJ�G 

([SRVXUHV LQ WKLV VWXG\ ZHUH DSSUR[LPDWHO\ ���;� ���;� DQG ���; WKH KXPDQ WKHUDSHXWLF 
H[SRVXUH EDVHG RQ $8& DYHUDJHG IRU *'� DQG *'�� ORZ� PLG� DQG KLJK GRVH� UHVSHFWLYHO\� 

7. 'DWD� &DUFLQRJHQLFLW\ 6WXGLHV %\ ERG\ VXUIDFH DUHD� WKH 02( FRPSDUHG WR WKH KXPDQ WKHUDSHXWLF GRVH LV ��;� 7KH 02( EDVHG 
Study 996-007 RQ EDVHG RQ &PD[ YDOXHV REWDLQHG DW � \HDU LV ���; IRU PDOHV DQG ���; IRU IHPDOHV� 
$ ��\HDU RQFRJHQLFLW\ VWXG\ RI %07 LQ 
%�&�)� PLFH 

'RVHV� �� �� �� PJ�NJ�G 6& 
12$(/ �� PJ�NJ�G 

Study 996-008 %\ ERG\ VXUIDFH DUHD� WKH 02( LV ��; FRPSDUHG WR WKH KXPDQ WKHUDSHXWLF GRVH� %\ H[SRVXUH� 
$ ��\HDU LQWUDQDVDO RQFRJHQLFLW\ VWXG\ RI WKH 02( FKDQJHV GUDPDWLFDOO\ GHSHQGLQJ RQ ZKHWKHU LW LV FDOFXODWHG IURP SODVPD YDOXHV WDNHQ DW 
%07 LQ 6' UDWV � PRQWKV YHUVXV �� PRQWKV� $V ZDV REVHUYHG LQ RWKHU� VKRUWHU GXUDWLRQ UHSHDW�GRVH WR[LFRORJ\ 

'RVHV� ���� ���� � PJ�NJ�G VWXGLHV E\ HLWKHU WKH 6& RU LQWUDQDVDO URXWHV� H[SRVXUHV LQ WKH UDW GHFOLQH RYHU WLPH ZLWK UHSHDW 
12$(/ � PJ�NJ�G GRVLQJ� 7KXV� EDVHG RQ &PD[� WKH 02( GHWHUPLQHG IURP LQLWLDO H[SRVXUH YDOXHV LV � WR �; EXW 

GHFOLQHV WR OHVV WKDQ KDOI WKH KXPDQ H[SRVXUH DW WKH HQG RI WKH VWXG\� 
$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� */3 JRRG ODERUDWRU\ SUDFWLFH� ,9 LQWUDYHQRXVO\� .L LQKLELWRU\ FRQVWDQW� /&�06 
OLTXLG FKURPDWRJUDSK\±PDVV VSHFWURPHWU\� 02( PDUJLQ RI H[SRVXUH� 12(/ QR REVHUYDEOH HIIHFW OHYHO� 12$(/ QR�REVHUYHG�DGYHUVH�HIIHFW OHYHO� 3�JS 3�JO\FRSURWHLQ� 6& 
VXEFXWDQHRXV 
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5.5. General Toxicology 

^ƚƵĚǇ ϵϵϲͲϬϮϴ 
� ϮϲͲǁĞĞŬ ƐƵďĐƵƚĂŶĞŽƵƐ ĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚǇ ŽĨ �Dd ŝŶ �ϲ�ϯ&ϭ ŵŝĐĞ ǁŝƚŚ Ă ϰͲǁĞĞŬ ƌĞĐŽǀĞƌǇ 
ŐƌŽƵƉ͘ 

<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

dŚĞƌĞ ǁĞƌĞ ŶŽ ŶĞǁ ƚŽǆŝĐŝƚŝĞƐ ƚŚĂƚ ŚĂĚ ŶŽƚ ďĞĞŶ ƉƌĞǀŝŽƵƐůǇ ŽďƐĞƌǀĞĚ ŝŶ ƚŚĞ ŵŽƵƐĞ ĨŽƌ ƐŚŽƌƚĞƌ 
ĚƵƌĂƚŝŽŶ ƐƚƵĚŝĞƐ͘ 

x �ƚ ϳϱ ŵŐͬŬŐͬĚĂǇ ;ƚŚĞ ŚŝŐŚ ĚŽƐĞͿ͕ ƚŚĞƌĞ ǁĂƐ ĂŶ ŝŶĐƌĞĂƐĞĚ ŝŶĐŝĚĞŶĐĞ ŽĨ ƐĐĂďďĞĚ ĂƌĞĂƐ͕ 
ƐƉĂƌƐĞ ŚĂŝƌ͕ ĂŶĚ ǁŚŝƚĞ ŚĂŝƌ ŝŶ ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ͘ 

x	 � ƚƌĞŶĚ ĨŽƌ ŝŶĐƌĞĂƐĞĚ ďŽĚǇ ǁĞŝŐŚƚ ĂŶĚ ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ǁĂƐ ŽďƐĞƌǀĞĚ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ 
ĚƵƌŝŶŐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͘ ,ŽǁĞǀĞƌ͕ ďǇ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ƌĞĐŽǀĞƌǇ ƉĞƌŝŽĚ͕ ĨŽŽĚ 
ĐŽŶƐƵŵƉƚŝŽŶ ĂŶĚ ŐƌŽƵƉ ŵĞĂŶ ďŽĚǇ ǁĞŝŐŚƚƐ ŝŶ ƚŚĞ ϳϱ ŵŐͬŬŐͬĚĂǇ ŐƌŽƵƉ ǁĞƌĞ ůŽǁĞƌ ƚŚĂŶ 
ĐŽŶƚƌŽůƐ͘ 

x	 dŚĞƌĞ ǁĞƌĞ ƐŝŐŶƐ ŽĨ ŵŝůĚ ƌĞĂĐƚŝǀĞ ĐŚĂŶŐĞƐ ŝŶ ƚŚĞ ůŝǀĞƌ ĂŶĚ ŬŝĚŶĞǇ͘ dŚĞƌĞ ǁĂƐ Ă ĚŽƐĞͲ 
ĚĞƉĞŶĚĞŶƚ ŵŝůĚ ŝŶĐƌĞĂƐĞ ŝŶ ĂƐƉĂƌƚĂƚĞ ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ ;�^dͿ ĂŶĚ ĂůĂŶŝŶĞ 
ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ ;�>dͿ ƉĂƌƚŝĐƵůĂƌůǇ ŝŶ ĨĞŵĂůĞƐ Ăƚ ƚĞƌŵŝŶĂƚŝŽŶ͘ dŚĞƌĞ ǁĞƌĞ ƐŵĂůů 
;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬй ƚŽ ϭϮйͿ ďƵƚ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶĐƌĞĂƐĞƐ ŝŶ ƌĞůĂƚŝǀĞ ůŝǀĞƌ ĂŶĚ 
ŬŝĚŶĞǇ ǁĞŝŐŚƚƐ ŝŶ ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ͕ ƉƌŝŵĂƌŝůǇ Ăƚ ƚŚĞ ŵŝĚ ĂŶĚ ŚŝŐŚ ĚŽƐĞƐ͕ ƚŚĂƚ ĚŝĚ ŶŽƚ 
ŚĂǀĞ ĐŽƌƌĞƐƉŽŶĚŝŶŐ ŚŝƐƚŽƉĂƚŚŽůŽŐǇ͕ ĂŶĚ ǁĞƌĞ ĐŽŶƐŝĚĞƌĞĚ ƌĞĂĐƚŝǀĞ͘ 

x	 d<͗ �ǆƉŽƐƵƌĞƐ ǁĞƌĞ ƐƚĂďůĞ Žƌ ƐůŝŐŚƚůǇ ŝŶĐƌĞĂƐĞĚ ŽǀĞƌ ƚŚĞ ĚƵƌĂƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ dŚĞƌĞ 
ǁĞƌĞ ŶŽ ƐĞǆ ĚŝĨĨĞƌĞŶĐĞƐ͘ 

�ĂƐĞĚ ŽŶ ƚŚĞƐĞ ĨŝŶĚŝŶŐƐ͕ EK�>сϯϬ ŵŐͬŬŐͬĚĂǇ͘ �ƚ ƚŚĂƚ ĚŽƐĞ͕ DK� ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ƉƌŽƉŽƐĞĚ 
ŚƵŵĂŶ ĚŽƐĞ ďĂƐĞĚ ŽŶ �h� ŽŶ ĚĂǇ ϭϴϬ ǁĂƐ ϱϲy͘ 

�ŽŶĚƵĐƚŝŶŐ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ůŽĐĂƚŝŽŶ͗ 
'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 

(b) (4)

DĞƚŚŽĚƐ 

�ŽƐĞ ĂŶĚ ĨƌĞƋƵĞŶĐǇ ŽĨ ĚŽƐŝŶŐ͗ ϭϱ͕ ϯϬ͕ ϳϱ ŵŐͬŬŐͬĚ 
ZŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͗ ^ƵďĐƵƚĂŶĞŽƵƐ 
&ŽƌŵƵůĂƚŝŽŶͬsĞŚŝĐůĞ͗ Ϯ͘ϱй ŐůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ ǁĂƚĞƌ 
^ƉĞĐŝĞƐͬ^ƚƌĂŝŶ͗ DŽƵƐĞ ͬ �ϲ�ϯ&ϭ 
EƵŵďĞƌͬ^Ğǆͬ'ƌŽƵƉ͗ ϯϬ ƐĞǆͬŐƌŽƵƉ ƉůƵƐ ϭϬ ĂŶŝŵĂůƐ ŝŶ ƚŚĞ ůŽǁ ĂŶĚ ŚŝŐŚ ĚŽƐĞ ŐƌŽƵƉƐ ĨŽƌ ƌĞĐŽǀĞƌǇ 
�ŐĞ͗ ϱ ǁĞĞŬƐ 
^ĂƚĞůůŝƚĞ ŐƌŽƵƉƐͬƵŶŝƋƵĞ ĚĞƐŝŐŶ͗ ϵϬͬƐĞǆͬŐƌŽƵƉ ĨŽƌ d<͖ ŶŽŶĞ 
�ĞǀŝĂƚŝŽŶ ĨƌŽŵ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ĂĨĨĞĐƚŝŶŐ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŽĨ ƌĞƐƵůƚƐ͗ EŽ 
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7DEOH �� 2EVHUYDWLRQV DQG 5HVXOWV )URP 6WXG\ �������� &KDQJHV )URP &RQWURO 
3DUDPHWHUV 0DMRU )LQGLQJV 

0RUWDOLW\	 7ZR FRQWURO IHPDOHV� RQH PDOH DQG RQH IHPDOH DW �� PJ�NJ�GD\� DQG RQH PDOH DQG 
RQH IHPDOH DW �� PJ�NJ�GD\ ZHUH IRXQG GHDG GXULQJ WKH FRXUVH RI WKH VWXG\� 1RQH 
ZHUH FRQVLGHUHG WUHDWPHQW�UHODWHG� 

&OLQLFDO VLJQV	 &DJH VLGH REVHUYDWLRQV FRQGXFWHG WZLFH GDLO\� 'HWDLOHG FOLQLFDO REVHUYDWLRQV 
FRQGXFWHG ZHHNO\� &OLQLFDO VLJQV FRQVLVWHG RI DORSHFLD REVHUYHG DW JUHDWHU 
IUHTXHQF\ LQ WKH KLJK�GRVH JURXS ���� RI PDOHV DQG ��� RI IHPDOHV� WKDQ LQ 
FRQWUROV ���� LQ PDOHV DQG ��� LQ IHPDOHV� GXULQJ WKH WUHDWPHQW SHULRG� 6FDEEHG 
DUHDV ZHUH REVHUYHG RQO\ LQ WKH KLJK�GRVH JURXS ���� RI PDOHV DQG ��� RI 
IHPDOHV�� 2QO\ RQH DQLPDO KDG D VFDEEHG DUHD GXULQJ WKH UHFRYHU\ SHULRG� :KLWH 
FRORUHG KDLU ZDV REVHUYHG RQO\ DW WKH KLJK GRVH ���� RI PDOHV DQG ��� RI 
IHPDOHV�� $ORSHFLD DQG ZKLWH FRORUDWLRQ RI KDLU ZHUH REVHUYHG WKURXJKRXW WKH 
UHFRYHU\ SHULRG� 

%RG\ ZHLJKWV	 3ULRU WR UDQGRPL]DWLRQ DQG WKHQ ZHHNO\� $W WKH KLJK GRVH� ERG\ ZHLJKWV ZHUH 
VLJQLILFDQWO\ GHFUHDVHG LQ PDOHV GXULQJ :HHNV � DQG � DQG LQ IHPDOHV GXULQJ 
:HHNV � DQG �� +RZHYHU� IRU WKH UHPDLQGHU RI WKH ���ZHHN GRVLQJ SHULRG� WUHDWHG 
DQLPDOV JHQHUDOO\ KDG KLJKHU ERG\ ZHLJKWV WKDQ FRQWURO DQLPDOV� 1R VLJQLILFDQW 
GLIIHUHQFHV ZHUH REVHUYHG GXULQJ WKH ��ZHHN UHFRYHU\ SHULRG� 

2SKWKDOPRVFRS\	 1R WUHDWPHQW�UHODWHG ILQGLQJV 

+HPDWRORJ\ +HPRJORELQ DQG 0&+ ZHUH VOLJKWO\ KLJKHU LQ ERWK PDOH DQG IHPDOH WUHDWHG JURXSV 
ZLWK QR GRVH�UHVSRQVH UHODWLRQVKLS� 

&OLQLFDO FKHPLVWU\	 7KHUH ZDV D GRVH�GHSHQGHQW PLOG LQFUHDVH LQ VHUXP WUDQVDPLQDVHV �$67 DQG $/7� 
SDUWLFXODUO\ LQ IHPDOHV DW WHUPLQDWLRQ� 7KHUH ZHUH QR WHVW DUWLFOH±UHODWHG HIIHFWV RQ 
FOLQLFDO FKHPLVWU\ DQDO\WHV DW UHFRYHU\� 

*URVV SDWKRORJ\	 7KHUH ZDV DQ LQFUHDVHG LQFLGHQFH �DSSUR[LPDWHO\ ��� PDOH DQG IHPDOH� RI 
DORSHFLD LQ WKH KLJK�GRVH JURXS DW WHUPLQDO QHFURSV\� 0LOG DORSHFLD ZDV DOVR 
REVHUYHG DW WKH LQMHFWLRQ VLWH LQ PDOHV ����� OHIW IODQN DQG ���� ULJKW IODQN�� 

2UJDQ ZHLJKWV	 7KHUH ZHUH VPDOO �DSSUR[LPDWHO\ ��� WR ���� EXW VWDWLVWLFDOO\ VLJQLILFDQW LQFUHDVHV 
LQ OLYHU DQG NLGQH\ ZHLJKW LQ PDOHV DQG IHPDOHV� SULPDULO\ DW WKH PLG DQG KLJK 
GRVHV� 2WKHU VLJQLILFDQW FKDQJHV FRQVLVWHG RI GHFUHDVHG ZHLJKWV RI PDQGLEXODU 
VDOLYDU\ JODQG DQG VHPLQDO YHVLFOHV LQ KLJK�GRVH PDOHV� 5HODWLYH VSOHHQ ZHLJKW LQ 
KLJK�GRVH IHPDOHV DW WKH HQG RI WKH UHFRYHU\ SHULRG ZDV VLJQLILFDQWO\ KLJKHU WKDQ 
WKH FRQWUROV ������� YHUVXV �������� ZKLFK ZDV XQH[SODLQHG� 0LFURVFRSLF 
H[DPLQDWLRQ LGHQWLILHG QR WHVW DUWLFOH�UHODWHG DEQRUPDOLWLHV LQ WKH VSOHHQ RI WKHVH 
DQLPDOV� DQG VSOHHQ ZHLJKWV LQ WKH �� PJ�NJ�GD\ WHUPLQDO QHFURSV\ IHPDOHV ZHUH 
QRUPDO� 7KHUHIRUH� WKH LQFUHDVHG VSOHHQ ZHLJKW LQ WKH UHFRYHU\ IHPDOHV ZDV 
FRQVLGHUHG VSXULRXV DQG RI QR WR[LFRORJLFDO VLJQLILFDQFH� 

+LVWRSDWKRORJ\	 7HVW DUWLFOH UHODWHG PLFURVFRSLF FKDQJHV RFFXUUHG LQ WKH VNLQ DQG DW WKH LQMHFWLRQ 
VLWH� SULPDULO\ DW WKH KLJK GRVH� ,Q PDOHV WKHVH ILQGLQJV LQFOXGHG DORSHFLD� $GHTXDWH 
K\SRWULFKRVLV� HSLGHUPDO K\SHUSODVLD� ILEURVLV� FKURQLF LQIODPPDWLRQ� DQG HURVLRQ� EDWWHU\� <HV 
XOFHU� ,Q IHPDOHV� ILEURVLV� HSLGHUPDO K\SHUSODVLD� DQG DFXWH LQIODPPDWLRQ ZHUH 
REVHUYHG� 7KH LQFLGHQFH RI VNLQ DORSHFLD LQ PDOHV ZDV �� �� � DQG � RXW RI �� IRU 
FRQWURO� ��� �� DQG �� PJ�NJ�GD\ JURXSV� UHVSHFWLYHO\� ,Q IHPDOHV WKH LQFLGHQFH RI 
VNLQ DORSHFLD ZDV �� �� � DQG � LQ FRQWURO DQG GRVHG JURXSV� UHVSHFWLYHO\� 6HYHULW\ 
ZDV PLQLPDO WR PLOG� 7KH LQFLGHQFH RI DORSHFLD DW WKH KLJK GRVH GLG QRW GHFUHDVH 
GXULQJ WKH UHFRYHU\ SHULRG� 
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7.	 %UHPHODQRWLGH ZDV UDSLGO\ DEVRUEHG IROORZLQJ 6& GRVLQJ DW DOO WKUHH GRVH OHYHOV� 
ZLWK 7PD[ RFFXUULQJ �� WR �� PLQXWHV SRVWGRVH� 0HDQ 7PD[ RFFXUUHG VOLJKWO\ ODWHU DW 
WKH KLJKHVW GRVH EXW GLG QRW FKDQJH IROORZLQJ PXOWLSOH 6& GRVHV� $ GRVH�UHODWHG 
LQFUHDVH LQ DYHUDJH &PD[ DQG $8&��� ZDV REVHUYHG LQ PDOH DQG IHPDOH PLFH DW DOO 
WKUHH VWXG\ LQWHUYDOV �'D\V �� ��� DQG ����� 7KH GDWD ZHUH KLJKO\ YDULDEOH� KRZHYHU� 
WKHUH GLG QRW DSSHDU WR EH D GLIIHUHQFH LQ H[SRVXUH EHWZHHQ PDOH DQG IHPDOH PLFH� 
DQG H[SRVXUH ZDV FRPSDUDEOH WR SUHYLRXVO\ FRQGXFWHG PRXVH VWXGLHV DW WKHVH 
GRVHV� 

$EEUHYLDWLRQV� $/7 DODQLQH DPLQRWUDQVIHUDVH� $67 DVSDUWDWH DPLQRWUDQVIHUDVH� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ� 
WLPH FXUYH� 0&+ PHDQ FHOO KHPRJORELQ� 6& VXEFXWDQHRXV 

^ƚƵĚǇ ϵϵϲͲϬϬϯ 
� ϯϵͲǁĞĞŬ ƐƵďĐƵƚĂŶĞŽƵƐ ĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚǇ ŽĨ �Dd ŝŶ ĚŽŐƐ͘ 

<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x	 dƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ĐůŝŶŝĐĂů ĨŝŶĚŝŶŐƐ ŝŶĐůƵĚĞĚ ƐƚĞƌĞŽƚǇƉŝĐ ďĞŚĂǀŝŽƌ͕ ďůĂĐŬ ĚŝƐĐŽůŽƌĂƚŝŽŶ ŽĨ 
ƚŚĞ ŚĂŝƌ ĂŶĚ ƚŚŝĐŬĞŶŝŶŐ ŽĨ ƚŚĞ ƐŬŝŶ Ăƚ ŝŶũĞĐƚŝŽŶ ƐŝƚĞƐ͘ ^ƚĞƌĞŽƚǇƉŝĐ ďĞŚĂǀŝŽƌ ǁĂƐ ŐĞŶĞƌĂůůǇ 
ůŝŵŝƚĞĚ ƚŽ ƚŚĞ ĨŝƌƐƚ ǁĞĞŬ ŽĨ ĚŽƐŝŶŐ͘ 

x	 �ŽĚǇ ǁĞŝŐŚƚƐ ǁĞƌĞ ƌĞĚƵĐĞĚ ďǇ ĂƉƉƌŽǆŝŵĂƚĞůǇ ƚŚĞ ƐĂŵĞ ĂŵŽƵŶƚ ;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬйͿ Ăƚ 
Ăůů ĚŽƐĞƐ ŝŶ ŵĂůĞƐ ĂŶĚ ŝŶ Ă ĚŽƐĞͲĚĞƉĞŶĚĞŶƚ ŵĂŶŶĞƌ ŝŶ ĨĞŵĂůĞƐ ;ŵĂǆŝŵƵŵ ĂƉƉƌŽǆŝŵĂƚĞůǇ 
ϭϬйͿ͘ 

x	 >ŝǀĞƌ ĞŶǌǇŵĞ ĞůĞǀĂƚŝŽŶ ŽĐĐƵƌƌĞĚ ŝŶ Ăůů ĚƌƵŐͲƚƌĞĂƚĞĚ ŐƌŽƵƉƐ͘ �ůƚŚŽƵŐŚ ƚƌĞĂƚŵĞŶƚ
 
ŝŶĐƌĞĂƐĞĚ ƐŽŵĞ ŚĞƉĂƚŝĐ ĞŶǌǇŵĞƐ ƉƌŝŵĂƌŝůǇ ŝŶ ĨĞŵĂůĞƐ͕ ŶŽ ŚĞƉĂƚŝĐ ŵĂĐƌŽƐĐŽƉŝĐ Žƌ
 
ŵŝĐƌŽƐĐŽƉŝĐ ƉĂƚŚŽůŽŐǇ ǁĂƐ ƌĞƉŽƌƚĞĚ͘
 

x dŚĞƌĞ ǁĂƐ ƚƌĞĂƚŵĞŶƚ ƌĞůĂƚĞĚ ŝŶĐƌĞĂƐĞ ŝŶ ĂĚƌĞŶĂů ŐůĂŶĚ ǁĞŝŐŚƚ ŝŶ ĨĞŵĂůĞƐ ;ƐŝŐŶŝĨŝĐĂŶƚ Ăƚ 
ƚŚĞ ŚŝŐŚ ĚŽƐĞ ŽŶůǇͿ ǁŝƚŚ ŶŽ ĐŽƌƌĞƐƉŽŶĚŝŶŐ ĂĚƌĞŶĂů ŚŝƐƚŽƉĂƚŚŽůŽŐŝĐĂů ĐŚĂŶŐĞƐ͘ 

x d<͗ ^ǇƐƚĞŵŝĐ ĞǆƉŽƐƵƌĞ ĚĞĐƌĞĂƐĞĚ Ăƚ Ăůů ĚŽƐĞƐ ŽǀĞƌ ƚŚĞ ĐŽƵƌƐĞ ŽĨ ƚŚĞ ƐƚƵĚǇ 
;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϯϬйͿ͕ ǁŚŝĐŚ ǁĂƐ ƵŶĞǆƉůĂŝŶĞĚ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ĚŝƐĐŽƵŶƚĞĚ ĐŚĂŶŐĞƐ ŝŶ ďŽĚǇ ǁĞŝŐŚƚ͕ ĞůĞǀĂƚĞĚ ůŝǀĞƌ ĞŶǌǇŵĞƐ͕ ĂŶĚ ŝŶĐƌĞĂƐĞĚ 
ĂĚƌĞŶĂů ǁĞŝŐŚƚ ĂŶĚ ƐĞƚ ƚŚĞ EK��> Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ͕ ϮϬ ŵŐͬŬŐͬĚ͘ tĞ ĚŝƐĂŐƌĞĞ͘ �ŽĚǇ ǁĞŝŐŚƚ 
ĐŚĂŶŐĞƐ ĂƌĞ ůŝŬĞůǇ ĚƵĞ ƚŽ ĂĐƚŝŽŶ ŽĨ ƚŚĞ ĚƌƵŐ ĂŶĚ ĂƌĞ ŵŝůĚůǇ ĂĚǀĞƌƐĞ͘ KƚŚĞƌ ĐŚĂŶŐĞƐ ĂƌĞ ůŝŬĞůǇ 
ƌĞĂĐƚŝǀĞ͘ �ĂƐĞĚ ŽŶ ĐŚĂŶŐĞƐ ŝŶ ďŽĚǇ ǁĞŝŐŚƚ͕ ǁĞ ƐĞƚ ƚŚĞ EK��> ĨŽƌ ĨĞŵĂůĞƐ Ăƚ Ϯ ŵŐͬŬŐ ĂŶĚ ĚŽ 
ŶŽƚ ƐĞƚ Ă EK��> ĨŽƌ ŵĂůĞƐ͘ �ŽŵƉĂƌĞĚ ƚŽ �h� Ăƚ Ϯ ŵŐͬŬŐ ŝŶ tĞĞŬ Ϯϰ ŽĨ ƚŚĞ ƐƚƵĚǇ͕ DK� ŝƐ ϭϬ͘ϳy͘ 

�ŽŶĚƵĐƚŝŶŐ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ůŽĐĂƚŝŽŶ͗ 
'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 

(b) (4)
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DĞƚŚŽĚƐ 

�ŽƐĞ ĂŶĚ ĨƌĞƋƵĞŶĐǇ ŽĨ ĚŽƐŝŶŐ͗ Ϭ͕ Ϯ͕ ϴ͕ ϮϬ ŵŐͬŬŐͬĚ 
ZŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͗ ^ƵďĐƵƚĂŶĞŽƵƐ 
&ŽƌŵƵůĂƚŝŽŶͬsĞŚŝĐůĞ͗ Ϯ͘ϱй ŐůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ ǁĂƚĞƌ 
^ƉĞĐŝĞƐͬ^ƚƌĂŝŶ͗ �ŽŐͬ�ĞĂŐůĞ 
EƵŵďĞƌͬ^Ğǆͬ'ƌŽƵƉ͗ ϰͬƐĞǆͬŐƌŽƵƉ 
�ŐĞ͗ ϭϴ ŵŽŶƚŚƐ 
^ĂƚĞůůŝƚĞ ŐƌŽƵƉƐͬ ƵŶŝƋƵĞ ĚĞƐŝŐŶ͗ EŽŶĞ͖ Ăůů ĂŶŝŵĂůƐ ƵƐĞĚ ĨŽƌ d< Ăƚ ϰ͕ ϭϮ͕ ĂŶĚ Ϯϰ ǁĞĞŬƐ 
�ĞǀŝĂƚŝŽŶ ĨƌŽŵ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ĂĨĨĞĐƚŝŶŐ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŽĨ ƌĞƐƵůƚƐ͗ EŽŶĞ 

7DEOH �� 2EVHUYDWLRQV DQG 5HVXOWV )URP 6WXG\ ������� 
3DUDPHWHUV 0DMRU )LQGLQJV 
0RUWDOLW\ 1RQH
 
&OLQLFDO VLJQV	 3HUIRUPHG ZHHNO\� 'UXJ�UHODWHG FOLQLFDO ILQGLQJV FRQVLVWHG RI VWHUHRW\SLF EHKDYLRU� 

EODFN GLVFRORUDWLRQ RI WKH KDLU DQG WKLFNHQLQJ RI WKH VNLQ DW LQMHFWLRQ VLWHV� 
6WHUHRW\SLF EHKDYLRU LQFOXGHG IRUHSDZ SDGGLQJ� VWUHWFKLQJ� UROOLQJ� FURXFKLQJ� DQG 
\DZQLQJ LQ D GRVH UHVSRQVH�UHODWHG SDWWHUQ� LQFUHDVLQJ GRVHV LQFUHDVHG WKH 
QXPEHU DQG W\SHV RI EHKDYLRU REVHUYHG� 7KHVH RFFXUUHG LQ DOO WUHDWHG DQLPDOV EXW 
ZHUH JHQHUDOO\ OLPLWHG WR WKH ILUVW ZHHN RI VWXG\� $ JHQHUDOL]HG GDUNHQLQJ RI WKH 
EURZQ KDLU� QRWHG DV EODFN GLVFRORUDWLRQ� ZDV REVHUYHG LQ DOO WUHDWHG DQLPDOV 
EHJLQQLQJ LQ :HHN �� 7KLV FKDQJH JUDGXDOO\ UHVXOWHG LQ D FRDW FRORU WKDW ZDV EODFN 
DQG ZKLWH �LQVWHDG RI WKH QRUPDO GLVWULEXWLRQ RI EURZQ� EODFN� DQG ZKLWH�� 7KHUH ZDV 
QR DSSDUHQW HIIHFW RQ WKH ZKLWH RU EODFN KDLU� RQO\ WKH UHSODFHPHQW RI EURZQ KDLU 
ZLWK EODFN� 7KHUH ZDV QR GRVH�UHVSRQVH RU VH[ UHODWLRQVKLS� 7KLFNHQLQJ RI WKH VNLQ 
DW WKH LQMHFWLRQ VLWHV ZDV REVHUYHG LQ ERWK VH[HV WUHDWHG ZLWK � PJ�NJ�GD\ DQG 
�� PJ�NJ�GD\ DV HDUO\ DV :HHN � RI WKH VWXG\� 7KH VNLQ WKLFNHQLQJ DQG OHDWKHU\ 
DSSHDUDQFH FRQWLQXHG WR LQFUHDVH ZKLFK QHFHVVLWDWHG WKH GHFLVLRQ WR PRYH GRVLQJ 
WR WKH FDXGDO UHJLRQ LQ :HHN �� RI WKH VWXG\� %\ :HHN ��� PRVW REVHUYDWLRQV IRU 
WKLFNHQHG DQG OHDWKHU\ VNLQ DW WKH RULJLQDO LQMHFWLRQ VLWH ZHUH QR ORQJHU SUHVHQW DQG 
QRQH ZHUH SUHVHQW E\ :HHN ��� )RU QHZ LQMHFWLRQ VLWHV WKLFNHQLQJ ZDV QRWHG LQ 
:HHNV �� DQG �� IRU IRXU DQLPDOV� 

%RG\	 :HHNO\� %RG\ ZHLJKWV ZHUH VOLJKWO\ UHGXFHG E\ DSSUR[LPDWHO\ WKH VDPH DPRXQW DW 
ZHLJKWV�)RRG	 DOO GRVHV LQ PDOHV DQG LQ D GRVH�GHSHQGHQW PDQQHU LQ IHPDOHV� :HHNO\� 'HFUHDVHG 
FRQVXPSWLRQ	 IRRG FRQVXPSWLRQ ZDV REVHUYHG LQ PDOHV LQ WKH PLG� DQG KLJK GRVH JURXSV DQG DOO 

WUHDWHG IHPDOHV GXULQJ WKH ILUVW ZHHN� )ROORZLQJ :HHN �� IRRG FRQVXPSWLRQ 
LQFUHDVHG DQG WHQGHG WR KLJKHU WKDQ UHVSHFWLYH FRQWUROV� 

2SKWKDOPRVFRS\ &RQGXFWHG SUHWHVW DQG SULRU WR QHFURSV\� 1R WUHDWPHQW�UHODWHG HIIHFWV�
 
(&*	 (&* DQG LQGLUHFW OLPE %3 GHWHUPLQHG RQ DOO DQLPDOV SULRU WR GRVLQJ DQG RQH KRXU 

IROORZLQJ GRVLQJ RQ :HHNV �� ��� DQG ��� 1R TXDOLWDWLYH RU TXDQWLWDWLYH (&* 
DEQRUPDOLWLHV ZHUH DVVRFLDWHG ZLWK WUHDWPHQW DW :HHN ��� 7KHUH ZHUH QR GUXJ� 
UHODWHG HIIHFWV RQ WKH V\VWROLF� GLDVWROLF� RU PHDQ DUWHULDO EORRG SUHVVXUH 
PHDVXUHPHQWV� 7KHUH ZDV KRZHYHU� D ODUJH YDULDELOLW\ LQ WKH GDWD EXW ZHUH QRW 
FRQVLGHUHG WUHDWPHQW UHODWHG GXH WR WKH ODFN RI GRVH�GHSHQGHQF\ RU UHODWLYH FKDQJH 
IURP SUHWHVW YDOXHV� 1R FKDQJHV LQ KHDUW UDWH� 55 LQWHUYDO� 35 LQWHUYDO� 456 
LQWHUYDO� 47 LQWHUYDO� DQG 47F LQWHUYDOV ZHUH UHSRUWHG DVVRFLDWHG ZLWK WUHDWPHQW� 
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,QGLUHFW EORRG	 %ORRG SUHVVXUH RI HDFK DQLPDO ZDV PHDVXUHG DQG UHFRUGHG SUHWHVW DQG LQ :HHNV 
SUHVVXUH	 �� ��� DQG ��� SULRU WR GRVLQJ DQG RQH KRXU ���� PLQXWHV� IROORZLQJ GRVLQJ� %ORRG 

SUHVVXUH PHDVXUHPHQWV DUH UHSRUWHG XVLQJ WKUHH FRQVHFXWLYH UHDGLQJV WKDW KDYH 
WKH 0$3 ZLWKLQ �� PP +J� 7KHUH ZHUH QR WHVW DUWLFOH�UHODWHG HIIHFWV QRWHG RQ WKH 
V\VWROLF� GLDVWROLF� RU PHDQ DUWHULDO EORRG SUHVVXUH PHDVXUHPHQWV� 7KHUH ZDV D 
ODUJH YDULDELOLW\ LQ WKH GDWD� EXW WKH\ ZHUH QRW FRQVLGHUHG WR EH WHVW DUWLFOH UHODWHG 
GXH WR WKH ODFN RI GRVH�GHSHQGHQF\ RU WKH UHODWLYH FKDQJH IURP SUHWHVW YDOXHV� 

+HPDWRORJ\	 3UHWHVW DQG DW :HHNV �� ��� DQG ��� 7KHUH ZHUH VWDWLVWLFDOO\ VLJQLILFDQW GHFUHDVHV LQ 
HU\WKURF\WHV� KHPRJORELQ� DQG KHPDWRFULW LQ WKH ORZ GRVH JURXS IHPDOHV DW :HHNV 
� WKURXJK �� DQG LQ WKH PLG�GRVH JURXS DW :HHN ��� 7KHUH ZDV D GHFUHDVH 
�DSSUR[LPDWHO\ ��� LQ SODWHOHW FRXQWV LQ WKH KLJK GRVH JURXS H[SUHVVHG DV PHDQ 
.�PP�� 

&OLQLFDO FKHPLVWU\ 3UHWHVW DQG DW :HHNV �� ��� DQG ��� 1R WUHDWPHQW�UHODWHG HIIHFWV�
 
8ULQDO\VLV &ROOHFWHG IRU DW OHDVW �� KRXUV� 1R WUHDWPHQW�UHODWHG HIIHFWV�
 
*URVV SDWKRORJ\ 1RW SUHVHQWHG�
 
2UJDQ ZHLJKWV	 0DOHV� 7KH DEVROXWH DQG UHODWLYH ULJKW FDXGD HSLGLG\PLV ZHUH VLJQLILFDQWO\ 

LQFUHDVHG DW WKH PLG� DQG KLJK GRVHV� DQG ERWK HSLGLG\PLGHV ZHUH HOHYDWHG DW WKH 
KLJK GRVH� 7KHUH ZDV QR GRVH UHVSRQVH DQG WKHUH ZHUH QR PLFURVFRSLF ILQGLQJV� VR 
WKLV ZDV QRW FRQVLGHUHG WR[LFRORJLFDOO\ LPSRUWDQW� )HPDOHV� 7KHUH ZDV D WUHQG 
WRZDUG GHFUHDVHG OLYHU ZHLJKW LQ IHPDOHV WKDW ZDV VLJQLILFDQW RQO\ ZKHQ QRUPDOL]HG 
WR EUDLQ ZHLJKW DW WKH KLJK GRVH� 7KHUH ZDV D VWDWLVWLFDOO\ VLJQLILFDQW LQFUHDVH LQ 
DGUHQDO ZHLJKW LQ D GRVH UHODWHG PDQQHU� $OWKRXJK DGUHQDO JODQG ZHLJKW ZDV 
VLJQLILFDQWO\ LQFUHDVHG ZLWK WUHDWPHQW LQ IHPDOHV� QR PLFURVFRSLF SDWKRORJ\ ZDV 
REVHUYHG� 

+LVWRSDWKRORJ\ 
$GHTXDWH 
EDWWHU\� <HV 

3HHU UHYLHZ� 
<HV �IRU 
DGUHQDO 
JODQGV RQO\� 

,QMHFWLRQ�VLWH UHDFWLRQV� +HPRUUKDJH� SLJPHQW� LQIODPPDWLRQ� ILEURVLV� DQG 
GHJHQHUDWLRQ�UHJHQHUDWLRQ RI VNHOHWDO PXVFOH ILEHUV LQ WKH SDQQLFXOXV FDUQRVXV 
�VXEFXWDQHRXV OD\HU RI VWULDWHG PXVFOH�� 7KH $SSOLFDQW QRWHG WKDW LQFUHDVHG 
PHODQLQ LQ WKH PHGXOOD RI KDLU VKDIWV ZDV GLIILFXOW WR GLVFHUQ GXH WR VNLQ VLWHV KDYLQJ 
EODFN KDLU� /LYHU� 1R SDWKRORJLF ILQGLQJV ZHUH UHSRUWHG IRU OLYHU DOWKRXJK OLYHU 
HQ]\PHV ZHUH HOHYDWHG ZLWK WUHDWPHQW� $GUHQDOV� 1R K\SHUWURSK\ FRQILUPHG E\ 
SHHU UHYLHZ� 3HHU UHYLHZ ZDV FRQGXFWHG RQ WKH FRQWURO DQG KLJK GRVH IHPDOHV WR 
FRQILUP WKDW WKHUH ZDV QR K\SHUWURSK\ RI WKH DGUHQDO FRUWH[� 7KH UHYLHZLQJ 
SDWKRORJLVW DJUHHG ZLWK WKH VWXG\ SDWKRORJLVW WKDW QR GHWHFWDEOH K\SHUWURSK\ ZDV 
SUHVHQW� 

6SHUP DQDO\VLV	 $ VHFWLRQ RI WKH ULJKW YDV GHIHUHQV ZDV XWLOL]HG IRU YLGHRWDSLQJ D SUHSDUHG VSHUP 
VDPSOH IRU DXWRPDWHG HYDOXDWLRQ RI VSHUP PRWLOLW\ �YLDELOLW\�� 7KH ULJKW FDXGD 
HSLGLG\PLV ZDV VHSDUDWHG� ZHLJKHG� DQG XVHG IRU PDQXDO �YLVXDO� DVVHVVPHQW RI 
VSHUP FRQFHQWUDWLRQ� 6OLGHV ZHUH SUHSDUHG IRU DVVHVVPHQW RI VSHUP PRUSKRORJ\ 
IURP WKH PRWLOLW\ SUHSDUDWLRQV� 7KH ULJKW WHVWLV ZDV IUR]HQ DQG XVHG WR SUHSDUH 
VDPSOHV IRU DQDO\VLV RI VSHUPDWLG KHDG FRXQW� 7UHDWPHQW VKRZHG QR HIIHFW RQ 
VSHUP PRWLOLW\� VSHUP FRQFHQWUDWLRQ�JUDP FDXGD HSLGLG\PLV� DQG WRWDO VSHUP 
FRQFHQWUDWLRQ SHU FDXGD HSLGLG\PLV� $OVR� WKH QXPEHU RI KRPRJHQL]DWLRQ�UHVLVWDQW 
VSHUPDWLGV DV ZHOO DV SHUFHQWDJH RI DEQRUPDO VSHUP ZHUH VLPLODU DPRQJ JURXSV� 

7.	 %ORRG VDPSOHV �DSSUR[LPDWHO\ � P/� ZHUH FROOHFWHG IURP IRXU DQLPDOV�VH[�JURXS 
YLD WKH MXJXODU YHLQ SUHGRVH DQG DW ���� �� �� �� DQG � KRXUV SRVWGRVH RQ 'D\ �� DQG 
:HHNV �� DQG ��� 7KH DQLPDOV ZHUH QRW IDVWHG SULRU WR EORRG FROOHFWLRQ� &PD[ DQG 
$8& GHFUHDVHG DW :HHN �� FRPSDUHG WR YDOXHV UHSRUWHG IRU 'D\ ��� 0HDQ SODVPD 
$8&��LQI YDOXHV GHFUHDVHG E\ DSSUR[LPDWHO\ ��� IURP 'D\ � WR :HHN �� LQ ERWK 
PDOHV DQG IHPDOHV DW DOO WKUHH GRVH OHYHOV� 

$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %3 EORRG SUHVVXUH� (&* HOHFWURFDUGLRJUDP� 0HDQ 
$UWHULDO 3UHVVXUH �0$3�� 7. WR[LFRNLQHWLFV 

ϳϭ
 

Reference ID: 4452816 



 

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

'ĞŶĞƌĂů dŽǆŝĐŽůŽŐǇ͗ �ĚĚŝƚŝŽŶĂů ^ƚƵĚŝĞƐ 

/ŶƚƌĂŶĂƐĂů ZĞƉĞĂƚͲ�ŽƐĞ ^ƚƵĚŝĞƐ ŝŶ ƚŚĞ ZĂƚ 
dŚƌĞĞ ƌĞƉĞĂƚͲĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ ;ϭϰͲ͕ ϮϴͲ͕ ĂŶĚ ϵϬͲĚĂǇͿ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů 
ƌŽƵƚĞ ŝŶ ƚŚĞ ƌĂƚ ĂŶĚ ĂƌĞ ďƌŝĞĨůǇ ĚŝƐĐƵƐƐĞĚ ďĞůŽǁ͘ KĨ ŶŽƚĞ ǁĂƐ Ă ƐƉĞĐŝĂů ĞǀĂůƵĂƚŝŽŶ ŽĨ ĂĚƌĞŶĂů 
ƚŝƐƐƵĞ ƐĞĐƚŝŽŶƐ ĨƌŽŵ ƚŚĞ ϮϴͲ ĂŶĚ ϵϬͲĚĂǇ ƐƚƵĚŝĞƐ ƚŽ ĞǀĂůƵĂƚĞ Ă ĨŝŶĚŝŶŐ ŽĨ ǀĂĐƵŽůŝǌĂƚŝŽŶ ŝŶ ƚŚĞ 
ĂĚƌĞŶĂů ĐŽƌƚĞǆ ƚŚĂƚ ŽĐĐƵƌƌĞĚ ŝŶ ďŽƚŚ ƐƚƵĚŝĞƐ ;^ƚƵĚǇ ϰϵϬͲϬϬϭͿ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĚĞĞŵĞĚ ƚŚĞ ĨŝŶĚŝŶŐ 
ŶŽŶĂĚǀĞƌƐĞ ďƵƚ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ ĂŶ ĞǆƉůĂŶĂƚŝŽŶ ĨŽƌ ǁŚĂƚ ŵŝŐŚƚ ŚĂǀĞ ĐĂƵƐĞĚ ŝƚ͘ >ŝŵŝƚĞĚ d< ǁĂƐ 
ĂǀĂŝůĂďůĞ ĨƌŽŵ ƚŚĞ ϭϰͲ ĂŶĚ ϮϴͲĚĂǇ ƐƚƵĚŝĞƐ͖ ƉůĂƐŵĂ ǁĂƐ ĐŽůůĞĐƚĞĚ ĨŽƌ d< ďƵƚ ŶŽƚ ĂŶĂůǇǌĞĚ ĨŽƌ ƚŚĞ 
ϵϬͲĚĂǇ ƐƚƵĚǇ͘ 

^ƚƵĚǇ ϰϵϬͲϬϬϭ͗ WdͲϭϰϭ 

ZĞǀŝĞǁ ŽĨ ĂĚƌĞŶĂů ƚŝƐƐƵĞ ƐĞĐƚŝŽŶƐ ĨƌŽŵ ƌĂƚƐ ŝŶ ϮϴͲĚĂǇ ĂŶĚ ϵϬͲĚĂǇ ƐƚƵĚŝĞƐ͘ �ŽŶĚƵĐƚĞĚ ďǇ 

ŝŶĚĞƉĞŶĚĞŶƚ ƉĂƚŚŽůŽŐǇ ƌĞƉŽƌƚ ďĂƐĞĚ ŽŶ ƐůŝĚĞƐ ĨƌŽŵ ^ƚƵĚŝĞƐ ϭϬϯͲϬϬϰ ;ϮϴͲĚĂǇ ǁŝƚŚ ϭϰͲĚĂǇ 
ƌĞĐŽǀĞƌǇͿ ĂŶĚ ϭϯϭͲϬϬϯ ;ϵϬͲĚĂǇ ǁŝƚŚ ϮϴͲĚĂǇ ƌĞĐŽǀĞƌǇͿ͘ 

^ĞĐƚŝŽŶƐ ĞǀĂůƵĂƚĞĚ͗ 
x ϮϴͲĚĂǇ ƐƚƵĚǇ ;ϭϯϭͲϬϬϰͿ͗ �ůů ƌĂƚƐ ŝŶ ƚŚĞ ŚŝŐŚͲĚŽƐĞ ĂŶĚ ĐŽŶƚƌŽů ŐƌŽƵƉƐ ĂŶĚ ƚŚĞ ŵĂůĞƐ ŝŶ ƚŚĞ 
ůŽǁͲĚŽƐĞ ĂŶĚ ŵŝĚͲĚŽƐĞ ŐƌŽƵƉƐ͘ �ŽƐĞƐ ǁĞƌĞ ϯ͕ ϰ͕ ĂŶĚ ϱ ŵŐͬŬŐ͘ EсϭϱͬƐĞǆ ĐŽŶƚƌŽů ĂŶĚ 
ŚŝŐŚ ĚŽƐĞ͘ EсϭϬͬƐĞǆ ůŽǁ ĂŶĚ ŵŝĚͲĚŽƐĞ͘ 

x ϵϬͲĚĂǇ ƐƚƵĚǇ ;ϭϯϭͲϬϬϯͿ͗ �ůů ƌĂƚƐ ŝŶ Ăůů ŐƌŽƵƉƐ͘ �ŽƐĞƐ ǁĞƌĞ Ϭ͘Ϯ͕ ϭ͕ ĂŶĚ ϯ ŵŐͬŬŐ͘ EсϭϱͬƐĞǆ 
ĐŽŶƚƌŽů ĚŽƐĞ͘ EсϮϭͬƐĞǆ ĚŽƐĞĚ ŐƌŽƵƉƐ͘ 

x �ĚƌĞŶĂů ƐĞĐƚŝŽŶƐ ǁĞƌĞ ĂůƐŽ ĞǀĂůƵĂƚĞĚ ĨŽƌ ƌĂƚƐ ĨƌŽŵ ƚŚŽƐĞ ƐƚƵĚŝĞƐ ĂĨƚĞƌ Ă ƌĞĐŽǀĞƌǇ ƉŚĂƐĞ͘ 
ϱͬƐĞǆ ĨƌŽŵ ůŽǁͲ ĂŶĚ ŚŝŐŚͲĚŽƐĞ ŐƌŽƵƉƐ ŝŶ ƚŚĞ ϮϴͲĚĂǇ ƐƚƵĚǇ ĂŶĚ EсϱͬƐĞǆ ĨƌŽŵ Ăůů ŐƌŽƵƉƐ 
ŝŶ ƚŚĞ ϵϬͲĚĂǇ ƐƚƵĚǇͿ͘ 

x DŝĐƌŽƐĐŽƉŝĐ ĨŝŶĚŝŶŐƐ ǁĞƌĞ ŐƌĂĚĞĚ ĨŽƌ ƌĞůĂƚŝǀĞ ƐĞǀĞƌŝƚǇ ŽŶ Ă ƐĐĂůĞ ŽĨ ϭ ƚŽ ϱ͘ 

7DEOH �� 5HVXOWV� ,QFLGHQFH RI &\WRSODVPLF 9DFXRODWLRQ LQ $GUHQDO &RUWH[ LQ %07 6WXGLHV �������
DQG ������� 

ŽŶ ϵ�ƵŐϮϬϬϮ͘ &ŝŶĂůŝǌĞĚ (b) (4)

6WXG\ ������� &RQWURO � PJ�NJ � PJ�NJ � PJ�NJ 
$IWHU ���GD\ GRVLQJ ���� ���� ���� ���� 
$IWHU ���GD\ UHFRYHU\ SHULRG ��� ² ² ��� 
7RWDO LQFLGHQFH RI YDFXRODWLRQ ���� ����� ���� ����� ���� ����� ���� ����� 
6WXG\ ������� &RQWURO ��� PJ�NJ � PJ�NJ � PJ�NJ 
$IWHU ���GD\ GRVLQJ ���� ���� ���� ���� 
$IWHU ���GD\ UHFRYHU\ SHULRG ��� ��� ��� ��� 
7RWDO LQFLGHQFH RI YDFXRODWLRQ ���� ����� ���� ����� ���� ����� ���� ����� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH 

&ĞŵĂůĞƐ ǁĞƌĞ ŶŽƚ ĂĨĨĞĐƚĞĚ ŝŶ ĞŝƚŚĞƌ ƐƚƵĚǇ͘ sĂĐƵŽůĞƐ ǁĞƌĞ ĚŝƐĐƌĞƚĞ ƌŽƵŶĚ ĐůĞĂƌ ǀĂĐƵŽůĞƐ 
ĚŝƐƚƌŝďƵƚĞĚ ĂŵŽŶŐ ĨĞǁ ƚŽ ƐĞǀĞƌĂů ŵŝĚͲǌŽŶĂů ĐĞůůƐ ŝŶ ƚŚĞ ǌŽŶĂ ĨĂƐĐŝĐƵůĂƚĂ͘ dŚŽƐĞ ĚŝƐĐĞƌŶŝďůĞ Ăƚ 
ůŽǁ ŵĂŐŶŝĨŝĐĂƚŝŽŶ ǁĞƌĞ ƌĞĐŽƌĚĞĚ ĂƐ ŐƌĂĚĞ Ϯ͘ 'ƌĂĚĞ ϭ ǁĂƐ ƵƐĞĚ ĨŽƌ ƐŝŵŝůĂƌ ǀĂĐƵŽůĞƐ͕ ĂůƚŚŽƵŐŚ 

ϳϮ 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƐŵĂůůĞƌ Žƌ ĨĞǁĞƌ͕ ĨŽƵŶĚ Ăƚ ŚŝŐŚ ŵĂŐŶŝĨŝĐĂƚŝŽŶ͘ �ůů ǀĂĐƵŽůĂƚŝŽŶƐ ǁĞƌĞ ŵŽƐƚůǇ ŐƌĂĚĞ ϭ ĞǆĐĞƉƚ ŽŶĞ 
Žƌ ƚǁŽ ŵĂůĞ ƌĂƚƐ ǁŝƚŚ ŐƌĂĚĞ Ϯ ŝŶ ĞĂĐŚ ƐƚƵĚǇ ŐƌŽƵƉ͘ &ƌŽŵ ƚŚĞƐĞ ĨŝŶĚŝŶŐƐ ŝƚ ǁĂƐ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ 
ƚŚĞ ĐǇƚŽƉůĂƐŵŝĐ ǀĂĐƵŽůĂƚŝŽŶƐ ǁĞƌĞ ƐĞǆͲƌĞůĂƚĞĚ ĂŶĚ ŚĂĚ ŶŽ ƌĞůĂƚŝŽŶƐŚŝƉ ƚŽ WdͲϭϰϭ ĚŽƐĞ ůĞǀĞůƐ Žƌ 
ĚƵƌĂƚŝŽŶ ŽĨ ƚƌĞĂƚŵĞŶƚ͘ 

dŚĞƐĞ ƐƚƵĚŝĞƐ ĚŝĚ ŶŽƚ ŝŶĐůƵĚĞ ŵĞĂƐƵƌĞŵĞŶƚƐ ŽĨ ĐŽƌƚŝĐŽƐƚĞƌŽŶĞ Žƌ ��d,͕ ƐŽ ŝƚ ŝƐ ŶŽƚ ŬŶŽǁŶ 
ǁŚĞƚŚĞƌ ƚŚĞƌĞ ǁĂƐ ĂŶǇ ƉŚǇƐŝŽůŽŐŝĐĂů ĐŚĂŶŐĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞ ŚŝƐƚŽƉĂƚŚŽůŽŐǇ ĨŝŶĚŝŶŐƐ͘ 

5.6. Genetic Toxicology 

/Ŷ sŝƚƌŽ ZĞǀĞƌƐĞ DƵƚĂƚŝŽŶ �ƐƐĂǇ ŝŶ �ĂĐƚĞƌŝĂů �ĞůůƐ ;�ŵĞƐͿ 
&Žƌ ƌĞĂƐŽŶƐ ƚŚĂƚ ĂƌĞ ƵŶĐůĞĂƌ͕ ƚŚĞ ƐƚĂŶĚĂƌĚ �ŵĞƐ ƚĞƐƚ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ƚǁŝĐĞ ĨŽƌ �Dd͕ ƵƐŝŶŐ 
ŝĚĞŶƚŝĐĂů ŵĞƚŚŽĚƐ͘ dǁŽ ĚŝĨĨĞƌĞŶƚ ůŽƚƐ ǁĞƌĞ ƵƐĞĚ͘ 

�ŵĞƐ dĞƐƚ ZĞƐƵůƚƐ ĨŽƌ ^ĂŵƉůĞ͗ �ƌĞŵĞůĂŶŽƚŝĚĞͬ'>WͲϭϬϬϬͲϬϲϭϴ ĂŶĚ '>WͲϮϬϬϬͲWdͲϭϰϭ� 

<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x	 �Dd ǁĂƐ ĨŽƵŶĚ ŶŽƚ ŵƵƚĂŐĞŶŝĐ ĂŐĂŝŶƐƚ ĂŶǇ ŽĨ ƚŚĞ ƚĞƐƚĞƌ ƐƚƌĂŝŶƐ͕ ĞŝƚŚĞƌ ĚŝƌĞĐƚůǇ Žƌ ǁŝƚŚ ^ϵ 
ŵĞƚĂďŽůŝĐ ĂĐƚŝǀĂƚŝŽŶ ŝŶ ĞŝƚŚĞƌ ƚĞƐƚ͘ 

'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 
dĞƐƚ ƐǇƐƚĞŵ͗ ^ĂůŵŽŶĞůůĂ ƚǇƉŚŝŵƵƌŝƵŵ͕ d�ϵϴ͕ d�ϭϬϬ͕ d�ϭϱϯϱ͕ d�ϭϱϯϳ 
�ƐĐŚĞƌŝĐŚŝĂ ĐŽůŝ tWϮ ƵƉ ƚŽ ϱϬϬϬ ђŐͬƉůĂƚĞ͖ нͬͲ^ϵ 
^ƚƵĚǇ ŝƐ ǀĂůŝĚ͗ zĞƐ 

/Ŷ sŝƚƌŽ �ƐƐĂǇƐ ŝŶ DĂŵŵĂůŝĂŶ �ĞůůƐ 

/Ŷ sŝƚƌŽ DĂŵŵĂůŝĂŶ �ŚƌŽŵŽƐŽŵĂů �ďĞƌƌĂƚŝŽŶ dĞƐƚ ŝŶ �ŚŝŶĞƐĞ ,ĂŵƐƚĞƌ KǀĂƌǇ �ĞůůƐ tŝƚŚ
�ƌĞŵĞůĂŶŽƚŝĚĞͬ�ϭϮϮͲϬϬϮ 
<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x �Dd ǁĂƐ ŶĞŐĂƚŝǀĞ ĨŽƌ ƚŚĞ ŝŶĚƵĐƚŝŽŶ ŽĨ ƐƚƌƵĐƚƵƌĂů Žƌ ŶƵŵĞƌŝĐĂů ĐŚƌŽŵŽƐŽŵĂů ĚĂŵĂŐĞ͘ 

'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 
dĞƐƚ ƐǇƐƚĞŵ͗ �ŚŝŶĞƐĞ ŚĂŵƐƚĞƌ ŽǀĂƌǇ ĐĞůůƐ͘ 
�ŽƐĞƐ͗ ϭϬϬϵ͕ ϮϬϭϳ͕ ϯϬϮϲ͕ ϰϬϯϱ͕ Žƌ ϱϬϰϯ ђŐͬŵ> ;ďǇ ǁĞŝŐŚƚͿ͖ нͬͲ^ϵ 
�ĐƚƵĂů ĚŽƐĞƐ ĂĚũƵƐƚĞĚ ĨŽƌ ƉĞƉƚŝĚĞ ƉƵƌŝƚǇ͗ �ǆƉƚ ηϮ͗ ϴϬϮ͕ ϭϲϬϰ͕ ϮϰϬϲ͕ ϯϮϬϴ͕ ϰϬϬϵ ђŐͬŵ> 
;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϴϬϬђD ƚŽ ϰŵDͿ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

&ŽƌŵƵůĂƚŝŽŶ ĂŶĂůǇƐŝƐ ƐŚŽǁĞĚ ƚŚĂƚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ǁĞƌĞ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϮϬй ďĞůŽǁ ƚŚĞ ƚĂƌŐĞƚĞĚ 
ĐŽŶĐĞŶƚƌĂƚŝŽŶ ;^ƚƵĚǇ �ϭϮϮͲϬϬϮ͕ �ƉƉĞŶĚŝǆ // �ŽƐĞ &ŽƌŵƵůĂƚŝŽŶ �ŶĂůǇƐŝƐϰϬͿ͘ 

�ƵƉůŝĐĂƚĞ ĐƵůƚƵƌĞƐ ǁĞƌĞ ĞǆƉŽƐĞĚ ƚŽ ƚŚĞ ƚĞƐƚ ĂƌƚŝĐůĞ ǁŝƚŚ ĂŶĚ ǁŝƚŚŽƵƚ ŵĞƚĂďŽůŝĐ ĂĐƚŝǀĂƚŝŽŶ ĨŽƌ ϰ 
ŚŽƵƌƐ͘ �Ŷ ĂĚĚŝƚŝŽŶĂů ƐĞƚ ŽĨ ĚƵƉůŝĐĂƚĞ ĐƵůƚƵƌĞƐ ǁĂƐ ĞǆƉŽƐĞĚ ƚŽ ƚŚĞ ƚĞƐƚ ĂƌƚŝĐůĞ ǁŝƚŚŽƵƚ ŵĞƚĂďŽůŝĐ 
ĂĐƚŝǀĂƚŝŽŶ ĐŽŶƚŝŶƵŽƵƐůǇ ĨŽƌ ϭϵ ŚŽƵƌƐ͘ �ŽůĐĞŵŝĚ ;ĨŝŶĂů ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŽĨ Ϭ͘ϭ ђŐͬŵ>Ϳ ǁĂƐ ƉƌĞƐĞŶƚ 
ĨŽƌ ƚŚĞ ĨŝŶĂů ƚǁŽ ŚŽƵƌƐ ŽĨ ŝŶĐƵďĂƚŝŽŶ͘ 

ZĞƐƵůƚƐ 
�ǇƚŽƚŽǆŝĐŝƚǇ 
DĞĂƐƵƌĞŵĞŶƚƐ ŽĨ ĐǇƚŽƚŽǆŝĐŝƚǇ ĂŶĚ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ ǁĞƌĞ ŚŝŐŚůǇ ǀĂƌŝĂďůĞ ĂŶĚ ĚŝĨĨŝĐƵůƚ ƚŽ 
ŝŶƚĞƌƉƌĞƚ ĨŽƌ ďŽƚŚ �Dd ĂŶĚ ƚŚĞ ƉŽƐŝƚŝǀĞ ĐŽŶƚƌŽůƐ͘ 

^ƚƌƵĐƚƵƌĂů �ŚƌŽŵŽƐŽŵĂů �ĂŵĂŐĞ ;ƉĞƌĐĞŶƚĂŐĞ ŽĨ ŵĞƚĂƉŚĂƐĞ ĐĞůůƐ ǁŝƚŚ ƐƚƌƵĐƚƵƌĂů ĂďĞƌƌĂƚŝŽŶƐͿ 
�Dd ǁĂƐ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ͘ EƵŵďĞƌ ŽĨ ĐĞůůƐ ƐĐŽƌĞĚ͗ ϮϬϬͬĚŽƐĞ͘ 

EƵŵĞƌŝĐĂů �ŚƌŽŵŽƐŽŵĂů �ĂŵĂŐĞ ;ƉŽůǇƉůŽŝĚǇ ŝŶĚĞǆͿ 
�Dd ǁĂƐ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ͘ EƵŵďĞƌ ŽĨ ĐĞůůƐ ƐĐŽƌĞĚ͗ ϰϬϬͬĚŽƐĞ͘ 

^ƚƵĚǇ sĂůŝĚŝƚǇ 

dŚĞ ĐŽŶĚƵĐƚ ŽĨ ƚŚĞ ƐƚƵĚǇ ǁĂƐ ĂĐĐĞƉƚĂďůĞ͕ ĞǀĞŶ ƚŚŽƵŐŚ ƐŽŵĞ ĂƐƉĞĐƚƐ ŽĨ ĚĞƐŝŐŶ ĚŝĚ ŶŽƚ ŵĞĞƚ 
ƐƚĂŶĚĂƌĚ ĐƌŝƚĞƌŝĂ͘ � ŚŝŐŚͲƚĞƐƚ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ǁĂƐ ĂĐŚŝĞǀĞĚ͕ ĂŶĚ ŐŝǀĞŶ ƚŚĂƚ �Dd ŝƐ Ă ƉĞƉƚŝĚĞ͕ ŝƚ ŝƐ 
ůŝŬĞůǇ ƚŚĂƚ ŝƚ ĚŝĚ ŶŽƚ ĂĐŚŝĞǀĞ ĂĐĐĞƐƐ ƚŽ ƚŚĞ ĐĞůů ŝŶƚĞƌŝŽƌ͕ ǁŚŝĐŚ ǁŽƵůĚ ĂĐĐŽƵŶƚ ĨŽƌ ƚŚĞ ŶĞŐĂƚŝǀĞ 
ĨŝŶĚŝŶŐƐ͘ tĞ ĂĐĐĞƉƚ ƚŚĞ ĨŝŶĚŝŶŐƐ ĂŶĚ ǁŝůů ŝŶĐůƵĚĞ ƚŚĞŵ ŝŶ ǁĞŝŐŚƚ ŽĨ ĞǀŝĚĞŶĐĞ ĨŽƌ ŐĞŶŽƚŽǆŝĐŝƚǇ͘ 

/Ŷ sŝǀŽ �ůĂƐƚŽŐĞŶŝĐŝƚǇ �ƐƐĂǇ ŝŶ ZŽĚĞŶƚ ;DŝĐƌŽŶƵĐůĞƵƐ �ƐƐĂǇͿ 

DŽƵƐĞ DŝĐƌŽŶƵĐůĞƵƐ dĞƐƚ ZĞƐƵůƚƐ ĨŽƌ �ƌĞŵĞůĂŶŽƚŝĚĞͬ'>WͲϮϬϬϬͲWdͲϭϰϭ 
<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x �Dd ǁĂƐ ĨŽƵŶĚ ƚŽ ďĞ ŶŽƚ ĐůĂƐƚŽŐĞŶŝĐ ŝŶ ƚŚĞ ŵŽƵƐĞ ŵŝĐƌŽŶƵĐůĞƵƐ ĂƐƐĂǇ͘
 
x
 �ůƚŚŽƵŐŚ d< ŵĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ŶŽƚ ĚŽŶĞ͕ ƵƐŝŶŐ d< ĚĂƚĂ ĨƌŽŵ ƐƚƵĚǇ ϵϵϲͲϬϬϵ ;W>ͲϰϭͿ 
ƚŚĞ ƚŽƉ ĚŽƐĞ ŝŶ ƚŚŝƐ ƐƚƵĚǇ ƉƌŽĚƵĐĞĚ ĂŶ ĞǆƉŽƐƵƌĞ ŽĨ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϳͲϭϴ͕ϬϬϬ ŶŐ͘Śƌͬŵ>͕ 
ǁŚŝĐŚ ŝƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬϬy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �h�͘ 

ϰϬ ^ĞĞ dĂďůĞ ϰ͕ ƉĂŐĞƐ �Ϯʹϭϯ͕ ĂǀĂŝůĂďůĞ Ăƚ ͰͰĐĚƐĞƐƵďϭͰĞǀƐƉƌŽĚͰŶĚĂϮϭϬϱϱϳͰϬϬϬϮͰŵϰͰϰϮͲƐƚƵĚͲƌĞƉͰϰϮϯͲƚŽǆͰϰϮϯϯͲ 
ŐĞŶŽƚŽǆͰϰϮϯϯϭͲŝŶͲǀŝƚƌŽͰĐϭϮϮͲϬϬϮ͘ƉĚĨ 
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Vyleesi/bremelanotide

Formulation analysis showed that concentrations were approximately 20% below the targeted

concentration (Study C122-002, Appendix II Dose Formulation Analysis4°).

Duplicate cultures were exposed to the test article with and without metabolic activation for 4

hours. An additional set of duplicate cultures was exposed to the test article without metabolic

activation continuously for 19 hours. Colcemid (final concentration of 0.1 pg/mL) was present

for the final two hours of incubation.

Results

Cflotoxicity

Measurements of cytotoxicity and myocardial infarction were highly variable and difficult to

interpret for both BMT and the positive controls.

Structural Chromosomal Damage (percentage of metaphase cells with structural aberrations)

BMT was found negative. Number of cells scored: ZOO/dose.

Numerical Chromosomal Damage (polyploidy index)

BMT was found negative. Number of cells scored: 400/dose.

Study Validity

The conduct of the study was acceptable, even though some aspects of design did not meet

standard criteria. A high-test concentration was achieved, and given that BMT is a peptide, it is

likely that it did not achieve access to the cell interior, which would account for the negative

findings. We accept the findings and will include them in weight of evidence for genotoxicity.

In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay)

Mouse Micronucleus Test Results for Bremelanotide/GLP-2000-PT-141

Key studyfindings

0 BMT was found to be not clastogenic in the mouse micronucleus assay.

0 Although TK measurements were not done, using TK data from study 996-009 (PL-41)

the top dose in this study produced an exposure of approximately 17-18,000 ng.hr/mL,

which is approximately 100X the human therapeutic AUC.

4° See Table 4, pages A2—13, available at §§cdsesub1§evsprod§nda210557500025m4542-stud-repfi423-tox54233-

genotox§42331-in-vitro§c122-OOZ.pdf
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ŵŽƵƐĞ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ^� ƌŽƵƚĞ͕ ĂŶĚ ƚŚĞ ƌĂƚ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů 
ƌŽƵƚĞ͕ 

Dd ǁĂƐ ĨŽƵŶĚ ŶŽƚ ĐĂƌĐŝŶŽŐĞŶŝĐ ŝŶ ĞŝƚŚĞƌ ƐƉĞĐŝĞƐ͘ 

(b) (4)

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 
dĞƐƚ ƐǇƐƚĞŵ͗ ��>�ͬĐ ŵŝĐĞ͕ ďŽŶĞ ŵĂƌƌŽǁ ŵŝĐƌŽŶƵĐůĞŝ͖ ƐŝŶŐůĞ ŽƌĂů ĚŽƐĞƐ ŽĨ ϲ͘Ϯϱ͕ ϭϮ͘ϱ͕ ĂŶĚ 
Ϯϱ ŵŐͬŬŐ 
^ƚƵĚǇ ǁĂƐ ĚĞĞŵĞĚ ǀĂůŝĚ͘ ,ŽǁĞǀĞƌ͕ Ă ŶƵŵďĞƌ ŽĨ ĞǆƉĞƌŝŵĞŶƚĂů ĚĞƚĂŝůƐ ǁĞƌĞ ŶŽƚ ƉƌŽǀŝĚĞĚ͘ 

KƚŚĞƌ 'ĞŶĞƚŝĐ dŽǆŝĐŝƚǇ ^ƚƵĚŝĞƐ 
'ĞŶŽƚŽǆŝĐŽůŽŐǇ ƚĞƐƚŝŶŐ ĨŽƌ ŝŵƉƵƌŝƚŝĞƐ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ĂŶĚ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ͘ 

5.7. Carcinogenicity 

^ƚĂŶĚĂƌĚ ϮͲǇĞĂƌ ĐĂƌĐŝŶŽŐĞŶŝĐŝƚǇ ƐƚƵĚŝĞƐ ĨŽƌ �Dd ŝŶ ƚŚĞ ŵŽƵƐĞ ĂŶĚ ƌĂƚ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ͘ dŚĞ 

DŽƵƐĞ͗ ϭϬϰͲǁĞĞŬ ƐƵďĐƵƚĂŶĞŽƵƐ ĚŽƐĞ ŽŶĐŽŐĞŶŝĐŝƚǇ ƐƚƵĚǇ ŽĨ �Dd ŝŶ �ϲ�ϯ&ϭ ŵŝĐĞ͘ ^ƚƵĚǇ ηϵϵϲͲ 
ϬϬϳ͘ �ŽƐĞƐ ŽĨ Ϭ͕ ϯ͕ ϵ͕ Žƌ ϭϱ ŵŐͬŬŐ ǁĞƌĞ ĂĚŵŝŶŝƐƚĞƌĞĚ ĚĂŝůǇ ŝŶ Ă ǀĞŚŝĐůĞ ŽĨ Ϯ͘ϱй ŐůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ 
ǁĂƚĞƌ Ăƚ Ă ĚŽƐĞ ǀŽůƵŵĞ ŽĨ ϰ ŵ>ͬŬŐ͘ EсϲϬͬƐĞǆͬŐƌŽƵƉ ĨŽƌ ƚŚĞ ŵĂŝŶ ƐƚƵĚǇ ĂŶĚ ϭϴͬƐĞǆͬŐƌŽƵƉ ĨŽƌ 
d<͘ 

ZĂƚ͗ ϭϬϰͲǁĞĞŬ ŝŶƚƌĂŶĂƐĂů ŽŶĐŽŐĞŶŝĐŝƚǇ ƐƚƵĚǇ ŽĨ �Dd ŝŶ ^ƉƌĂŐƵĞͲ�ĂǁůĞǇ ƌĂƚƐ͘ ^ƚƵĚǇ ηϵϵϲͲϬϬϴ͘ 
�ŽƐĞƐ ŽĨ Ϭ͕ Ϭ͘ϱ͕ Ϯ͘ϱ͕ Žƌ ϱ ŵŐͬŬŐ ǁĞƌĞ ĂĚŵŝŶŝƐƚĞƌĞĚ ĚĂŝůǇ ŝŶ Ă ǀĞŚŝĐůĞ ŽĨ Ϯ͘ϱй ŐůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ 
ǁĂƚĞƌ Ăƚ Ă ĚŽƐĞ ǀŽůƵŵĞ ŽĨ Ϯϱ ђ> ƚŽ ƚŚĞ ƌŝŐŚƚ ŶĂƌŝƐ ŽŶůǇ͘ dŚĞ ďĂƐŝƐ ĨŽƌ ĚŽƐĞ ƐĞůĞĐƚŝŽŶ ǁĂƐ 
ŵĂǆŝŵƵŵ ĨĞĂƐŝďůĞ ĚŽƐĞ ďǇ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ͘ EсϲϬͬƐĞǆͬŐƌŽƵƉ ĨŽƌ ƚŚĞ ŵĂŝŶ ƐƚƵĚǇ ĂŶĚ 
ϱͬƐĞǆͬŐƌŽƵƉ ĨŽƌ d<͘ 

5.7.1. Key Study Findings 

DŽƵƐĞ 
KǀĞƌĂůů͕ �Dd ĚŝĚ ŶŽƚ ĂĨĨĞĐƚ ƐƵƌǀŝǀĂů͘ � ƐůŝŐŚƚ ďƵƚ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ŝŶĐƌĞĂƐĞ ŝŶ ďŽĚǇ ǁĞŝŐŚƚ ǁĂƐ 
ŽďƐĞƌǀĞĚ ŝŶ ďŽƚŚ ŵĂůĞ ĂŶĚ ĨĞŵĂůĞ ŵŝĐĞ͕ ĞƐƉĞĐŝĂůůǇ ĚƵƌŝŶŐ ƚŚĞ ĨŝƌƐƚ ŚĂůĨ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ dŚĞƌĞ ǁĞƌĞ 
ŶŽ ƚƌĞĂƚŵĞŶƚ ƌĞůĂƚĞĚ ƚƵŵŽƌ ĨŝŶĚŝŶŐƐ͘ �Dd ǁĂƐ ĨŽƵŶĚ ŶŽƚ ĐĂƌĐŝŶŽŐĞŶŝĐ ŝŶ ƚŚĞ ŵŽƵƐĞ͘ EK��>сϭϱ 
ŵŐͬŬŐͬĚ͘ �Ǉ ďŽĚǇ ƐƵƌĨĂĐĞ ĂƌĞĂ͕ ƚŚĞ DK� ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ŝƐ ϰϭy͘ dŚĞ
DK� ďĂƐĞĚ ŽŶ ĞǆƉŽƐƵƌĞ ĐĂŶ ďĞ ĞƐƚŝŵĂƚĞĚ ĨƌŽŵ d< ǀĂůƵĞƐ͘ �ǆƉŽƐƵƌĞƐ ǁĞƌĞ ƐƚĂďůĞ ŽǀĞƌ ƚŚĞ 
ĐŽƵƌƐĞ ŽĨ ƚŚĞ ƐƚƵĚǇ ƵƉ ƚŽ ϭ ǇĞĂƌ ĂŶĚ ǁĞƌĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ŽƚŚĞƌ ŵĞĂƐƵƌĞŵĞŶƚƐ ŽďƚĂŝŶĞĚ ŝŶ ƚŚĞ 
ŵŽƵƐĞ ďǇ ƚŚĞ ^� ƌŽƵƚĞ͘ �ĂƐĞĚ ŽŶ �ŵĂǆ ǀĂůƵĞƐ ŽďƚĂŝŶĞĚ Ăƚ ϭ ǇĞĂƌ͕ ƚŚĞ DK� ŝƐ ϭϰϭy ĨŽƌ ŵĂůĞƐ ĂŶĚ 
ϭϴϯy ĨŽƌ ĨĞŵĂůĞƐ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ZĂƚ 
dƌĞĂƚĞĚ ŐƌŽƵƉƐ ŚĂĚ ƐůŝŐŚƚůǇ ŝŶĐƌĞĂƐĞĚ ƐƵƌǀŝǀĂů ĐŽŵƉĂƌĞĚ ƚŽ ĐŽŶƚƌŽůƐ͘ &Žƌ ďŽĚǇ ǁĞŝŐŚƚ͕ ŵĂůĞƐ 
ƐŚŽǁĞĚ ŶŽ ĞĨĨĞĐƚ ŽĨ ƚƌĞĂƚŵĞŶƚ͕ ĂŶĚ ŝŶ ĨĞŵĂůĞƐ͕ ƚŚĞƌĞ ǁĂƐ Ă ƚƌĞŶĚ ƚŽǁĂƌĚ ƐůŝŐŚƚůǇ ůŽǁĞƌ ďŽĚǇ 
ǁĞŝŐŚƚ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ƚƵŵŽƌ ĨŝŶĚŝŶŐƐ͘ dŚĞ ƐƚĂƚŝƐƚŝĐĂů ƌĞǀŝĞǁĞƌ ŶŽƚĞĚ Ă 
ƐŝŐŶŝĨŝĐĂŶƚ ƉĂŝƌǁŝƐĞ ĐŽŵƉĂƌŝƐŽŶ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ ĨŽƌ ŝŶĐŝĚĞŶĐĞ ŽĨ ďĞŶŝŐŶ ĐŽƌƚŝĐĂů ĂĚĞŶŽŵĂ ŝŶ 
ŵĂůĞƐ͕ ĂŶĚ ƵƚĞƌŝŶĞ ƐƚƌŽŵĂů ƉŽůǇƉƐ ŝŶ ĨĞŵĂůĞƐ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞƐĞ ĚŝĚ ŶŽƚ ƐŚŽǁ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĚŽƐĞͲ 
ƌĞƐƉŽŶƐĞ ƌĞůĂƚŝŽŶƐŚŝƉ͕ ĂŶĚ ƚŚĞƌĞĨŽƌĞ͕ ǁĞƌĞ ŶŽƚ ĐŽŶƐŝĚĞƌĞĚ ƚŽ ďĞ ƉŽƐŝƚŝǀĞ ĨŝŶĚŝŶŐƐ͘ dŚĞƌĞĨŽƌĞ͕ 
�Dd ǁĂƐ ĨŽƵŶĚ ŶĞŐĂƚŝǀĞ ĨŽƌ ŽŶĐŽŐĞŶŝĐ ƉŽƚĞŶƚŝĂů͘ EK��> ĨŽƌ ĐĂƌĐŝŶŽŐĞŶŝĐŝƚǇ ǁĂƐ ϱ ŵŐͬŬŐͬĚ ďǇ 
ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ͘ �Ǉ ďŽĚǇ ƐƵƌĨĂĐĞ ĂƌĞĂ͕ ƚŚĞ DK� ŝƐ Ϯϳy ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ
ĚŽƐĞ͘ �Ǉ ĞǆƉŽƐƵƌĞ͕ ƚŚĞ DK� ĐŚĂŶŐĞƐ ĚƌĂŵĂƚŝĐĂůůǇ ĚĞƉĞŶĚŝŶŐ ŽŶ ǁŚĞƚŚĞƌ ŝƚ ŝƐ ĐĂůĐƵůĂƚĞĚ ĨƌŽŵ 
ƉůĂƐŵĂ ǀĂůƵĞƐ ƚĂŬĞŶ Ăƚ ϯ ŵŽŶƚŚƐ ǀĞƌƐƵƐ ϭϵ ŵŽŶƚŚƐ͘ �Ɛ ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ŽƚŚĞƌ͕ ƐŚŽƌƚĞƌ ĚƵƌĂƚŝŽŶ 
ƌĞƉĞĂƚͲĚŽƐĞ ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ ďǇ ĞŝƚŚĞƌ ƚŚĞ ^� Žƌ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞƐ͕ ĞǆƉŽƐƵƌĞƐ ŝŶ ƚŚĞ ƌĂƚ ĚĞĐůŝŶĞ 
ŽǀĞƌ ƚŝŵĞ ǁŝƚŚ ƌĞƉĞĂƚ ĚŽƐŝŶŐ͘ dŚƵƐ͕ ďĂƐĞĚ ŽŶ �ŵĂǆ͕ ƚŚĞ DK� ĚĞƚĞƌŵŝŶĞĚ ĨƌŽŵ ŝŶŝƚŝĂů ĞǆƉŽƐƵƌĞ 
ǀĂůƵĞƐ ŝƐ Ϯy ƚŽ ϯy ďƵƚ ĚĞĐůŝŶĞƐ ƚŽ ůĞƐƐ ƚŚĂŶ ŚĂůĨ ƚŚĞ ŚƵŵĂŶ ĞǆƉŽƐƵƌĞ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ 

5.7.2. Adequacy of Carcinogenicity Studies: 

DŽƵƐĞ ĂŶĚ ƌĂƚ ƐƚƵĚǇ ƉƌŽƚŽĐŽůƐ ǁĞƌĞ ĂƉƉƌŽǀĞĚ ŽŶ ϯϬ DĂƌĐŚ ϮϬϬϰ͕ ďǇ ƚŚĞ �ĞŶƚĞƌ ĨŽƌ �ƌƵŐ 
�ǀĂůƵĂƚŝŽŶ ĂŶĚ ZĞƐĞĂƌĐŚ͕ �ǆĞĐƵƚŝǀĞ �ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ �ƐƐĞƐƐŵĞŶƚ �ŽŵŵŝƚƚĞĞ͖ ƚŚĞ ĨŝŶĂů ƐƚƵĚŝĞƐ 
ǁĞƌĞ ƌĞǀŝĞǁĞĚ ĂŶĚ ĚĞĞŵĞĚ ĂĚĞƋƵĂƚĞ ŽŶ Ϯϴ DĂǇ ϮϬϭϯ͘ 

5.8. Reproductive and Developmental Toxicology 

&ĞƌƚŝůŝƚǇ ĂŶĚ �ĂƌůǇ �ŵďƌǇŽŶŝĐ �ĞǀĞůŽƉŵĞŶƚ 
dŚƌĞĞ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĞǀĂůƵĂƚĞ ĨĞƌƚŝůŝƚǇ ĂŶĚ ĞĂƌůǇ ĞŵďƌǇŽŶŝĐ ĚĞǀĞůŽƉŵĞŶƚ͘ KŶĞ 
ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ĨĞŵĂůĞ ŵŝĐĞ ďǇ ƚŚĞ ƐƵďĐƵƚĂŶĞŽƵƐ ƌŽƵƚĞ͘ KŶĞ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ 
ŵĂůĞ ŵŝĐĞ ďǇ ƚŚĞ ƐƵďĐƵƚĂŶĞŽƵƐ ƌŽƵƚĞ͕ ĂŶĚ ĂŶŽƚŚĞƌ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ŵĂůĞ ƌĂƚ ďǇ ƚŚĞ 
ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ͘ �ĞĐĂƵƐĞ ƚŚŝƐ ŝƐ Ă ĨĞŵĂůĞ ŝŶĚŝĐĂƚŝŽŶ͕ ŽŶůǇ ƚŚĞ ĨĞŵĂůĞ ŵŽƵƐĞ ƐƚƵĚǇ ŝƐ ƉƌĞƐĞŶƚĞĚ͘ 

�ƌĞŵĞůĂŶŽƚŝĚĞ͗ ^ƚƵĚǇ ŽĨ &ĞŵĂůĞ &ĞƌƚŝůŝƚǇ ĂŶĚ �ŵďƌǇŽͲ&ĞƚĂů �ĞǀĞůŽƉŵĞŶƚ ŝŶ DŝĐĞͬϵϵϲͲϬϮϲ 
<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x EŽ ĞĨĨĞĐƚ ŽĨ ƚƌĞĂƚŵĞŶƚ ǁŝƚŚ �Dd ǁĂƐ ŶŽƚĞĚ ŝŶ ĨĞƌƚŝůŝƚǇ ŝŶĚŝĐĞƐ͕ ƵƚĞƌŝŶĞ ŝŵƉůĂŶƚĂƚŝŽŶ 
ĚĂƚĂ͕ ŐƌĂǀŝĚ ƵƚĞƌŝŶĞ ǁĞŝŐŚƚƐ͕ ĨĞƚĂů ďŽĚǇ ǁĞŝŐŚƚƐ͕ ĨĞƚĂů ƐĞǆ ƌĂƚŝŽƐ͕ Žƌ ĨĞƚĂů ĞǆƚĞƌŶĂů͕ 
ǀŝƐĐĞƌĂů͕ ĂŶĚ ƐŬĞůĞƚĂů ĞǆĂŵŝŶĂƚŝŽŶƐ͘ 

x dŚĞ ŵĂƚĞƌŶĂů ůŽǁĞƐƚ ŽďƐĞƌǀĞĚ ĂĚǀĞƌƐĞ ĞĨĨĞĐƚ ůĞǀĞů ǁĂƐ ϯϬ ŵŐͬŬŐͬĚĂǇ ďĂƐĞĚ ŽŶ Ă ĚŽƐĞͲ 
ƌĞůĂƚĞĚ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ĨĞŵĂůĞƐ ǁŝƚŚ ŝƌƌŝƚĂƚŝŽŶ Ăƚ ƚŚĞ ŝŶũĞĐƚŝŽŶ ƐŝƚĞƐ͕ 
ŝŶĐůƵĚŝŶŐ ƐƉĂƌƐĞ ŚĂŝƌ Ăƚ Ăůů ƚƌĞĂƚŵĞŶƚ ůĞǀĞůƐ ĂŶĚ ƐĐĂďďŝŶŐ ŝŶ ƚŚĞ ŚŝŐŚ ĚŽƐĞ ĂŶŝŵĂůƐ͘ 

x dŚĞ EK�> ĨŽƌ ďŽƚŚ ĨĞŵĂůĞ ĨĞƌƚŝůŝƚǇ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚĂů ƚŽǆŝĐŝƚǇ ǁĂƐ ϭϱϬ ŵŐͬŬŐͬĚĂǇ͕ ƚŚĞ 
ŚŝŐŚĞƐƚ ĚŽƐĞ ĞǀĂůƵĂƚĞĚ͘ 

ϳϲ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x EŽ d< ŵĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ĚŽŶĞ ĨŽƌ ƚŚŝƐ ƐƚƵĚǇ͕ ďƵƚ d< ĚĂƚĂ ǁĞƌĞ ŽďƚĂŝŶĞĚ ĨƌŽŵ 
ƉƌĞŐŶĂŶƚ ŵŝĐĞ Ăƚ ƚŚĞ ƐĂŵĞ ĚŽƐĞƐ ŝŶ WƌĞŶĂƚĂů ĂŶĚ WŽƐƚŶĂƚĂů �ĞǀĞůŽƉŵĞŶƚ ^ƚƵĚǇ ϵϵϲͲϬϯϮ 
;d< ^ƚƵĚǇ W>ͲϱϯͿ͘ hƐŝŶŐ ŵĞĂƐƵƌĞŵĞŶƚƐ ƚĂŬĞŶ ŽŶ ƚŚĞ ĨŝƌƐƚ ĚĂǇ ŽĨ ĚŽƐŝŶŐ͕ Ăƚ ƚŚĞ ůŽǁ ĚŽƐĞ 
ŽĨ ϯϬ ŵŐͬŬŐͬĚ͕ �h�ϬͲŝŶĨ ǁĂƐ ϯϭϭϵϰ ŶŐ͘Śƌͬŵ>͕ ǁŚŝĐŚ ŝƐ ϭϭϯy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ �h�͘
�ƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ ŽĨ ϭϱϬ ŵŐͬŬŐͬĚ͕ �h�ϬͲŝŶĨ ǁĂƐ ϭϳϲϯϳϵ ŶŐ͘Śƌͬŵ> ĂŶĚ ƚŚĞ DK� ǁĂƐ ϲϯϵy 
ďĂƐĞĚ ŽŶ �h�͘ 

�ŽŶĚƵĐƚŝŶŐ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ůŽĐĂƚŝŽŶ͗ 
'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 

(b) (4)

DĞƚŚŽĚƐ 

�ŽƐĞ ĂŶĚ ĨƌĞƋƵĞŶĐǇ ŽĨ ĚŽƐŝŶŐ͗ Ϭ͕ Ϭ͕ ϯϬ͕ ϳϱ͕ ĂŶĚ ϭϱϬ ŵŐͬŬŐͬĚ ;ƚǁŽ ĐŽŶƚƌŽů ŐƌŽƵƉƐͿ 
ZŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͗ ^ƵďĐƵƚĂŶĞŽƵƐ 
&ŽƌŵƵůĂƚŝŽŶͬsĞŚŝĐůĞ͗ Ϯ͘ϱй ŐůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ ǁĂƚĞƌ 
^ƉĞĐŝĞƐͬ^ƚƌĂŝŶ͗ DŽƵƐĞͬ�ϲ�ϯ&ϭͬ�ƌů 
EƵŵďĞƌͬ^Ğǆͬ'ƌŽƵƉ͗ ϯϬ &ͬŐƌŽƵƉ 
^ĂƚĞůůŝƚĞ ŐƌŽƵƉƐ͗ EŽ d< ;ƌĞĨĞƌ ƚŽ ƐƚƵĚǇ W>Ͳϱϯ ĨŽƌ d< ĚĂƚĂ ŽďƚĂŝŶĞĚ Ăƚ ƚŚĞ ƐĂŵĞ ĚŽƐĞƐͿ 
^ƚƵĚǇ ĚĞƐŝŐŶ͗ �ŶŝŵĂůƐ ǁĞƌĞ ĚŽƐĞĚ ϭϰ ĚĂǇƐ ƉƌŝŽƌ ƚŽ ŵĂƚŝŶŐ ƚŚƌŽƵŐŚ '�ϭϱ 
�ĞǀŝĂƚŝŽŶ ĨƌŽŵ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ĂĨĨĞĐƚŝŶŐ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŽĨ ƌĞƐƵůƚƐ͗ EŽŶĞ 

7DEOH �� 2EVHUYDWLRQV DQG 5HVXOWV )URP 6WXG\ ������� 
3DUDPHWHUV 0DMRU )LQGLQJV 
0RUWDOLW\	 2QH PRXVH HDFK LQ WKH ��� ��� DQG ��� PJ�NJ�GD\ JURXSV GLHG GXULQJ WKH 

VWXG\� ,Q DGGLWLRQ� RQH PRXVH HDFK LQ WKH YHKLFOH FRQWURO �� ��� DQG ��� 
PJ�NJ�GD\ JURXSV ZDV HXWKDQL]HG LQ H[WUHPLV� &OLQLFDO REVHUYDWLRQV DQG 
PDFURVFRSLF ILQGLQJV ZHUH XQUHPDUNDEOH DQG WKH PRUWDOLW\ RI PLFH LQ 
WKHVH JURXSV ZDV FRQVLGHUHG XQUHODWHG WR WUHDWPHQW� 

&OLQLFDO VLJQV ([DPLQHG GDLO\� 7UHDWPHQW�UHODWHG LUULWDWLRQ DW WKH LQMHFWLRQ VLWH ZDV 
REVHUYHG LQ DOO WUHDWPHQW JURXSV� 

%RG\ ZHLJKWV 0DWHUQDO ERG\ ZHLJKWV� ERG\ ZHLJKW FKDQJH� IRRG FRQVXPSWLRQ� DQG 
RUJDQ ZHLJKWV ZHUH XQDIIHFWHG� 

1HFURSV\ ILQGLQJV 
�PDWLQJ�IHUWLOLW\ LQGH[� 
corpora lutea� 
SUHLPSODQWDWLRQ ORVV� HWF�� 

7KH PDWLQJ LQGLFHV IRU WKH WUHDWHG DQG ERWK FRQWUROV JURXSV ZDV ����� 
7KH SHUFHQWDJH IHUWLOLW\ DQG IHFXQGLW\ LQGLFHV IRU FRQWUROV � DQG � DQG IRU 
WKH ��� �� DQG ��� PJ�NJ�GD\ JURXSV ZHUH ����� ����� ����� ���� DQG 
����� UHVSHFWLYHO\� :KLOH WUHDWHG JURXSV ZHUH DOO ORZHU WKDQ FRQWUROV� WKH 
GLIIHUHQFHV ZHUH QRW VWDWLVWLFDOO\ VLJQLILFDQW� 7KH PHDQ FRSXODWRU\ LQWHUYDO 
LQ WKH WUHDWHG JURXSV UDQJHG IURP ��� WR ��� GD\V FRPSDUHG WR DERXW ��� 
LQ WKH FRQWUROV� 8WHULQH DQG RYDULDQ H[DPLQDWLRQV� 7KH WRWDO QXPEHU RI 
*'�� SUHJQDQFLHV LQ WKH FRQWURO � DQG � DQG WKH WKUHH GUXJ�WUHDWHG 
JURXSV ZHUH ��� ��� ��� �� DQG ��� UHVSHFWLYHO\� 7ZR DQLPDOV HDFK LQ 
FRQWURO JURXS � DQG WKH ORZ GRVH JURXS� DQG RQH DQLPDO LQ WKH PLG�GRVH 
JURXS GHOLYHUHG SULRU WR *'��� 7KH QXPEHU RI FRUSRUD OXWHD� XWHULQH 
LPSODQWDWLRQV� YLDEOH IHWXVHV� UHVRUSWLRQV� SUHLPSODQWDWLRQ ORVV� DQG SRVW� 
LPSODQWDWLRQ ORVV IRU WKH WUHDWHG JURXSV ZHUH FRPSDUDEOH WR FRQWUROV� 

$EEUHYLDWLRQV� *' JHVWDWLRQ GD\� +'� KLJK GRVH 

ϳϳ 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ŵďƌǇŽͲ&ĞƚĂů �ĞǀĞůŽƉŵĞŶƚ 
dŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ĞŵďƌǇŽͲĨĞƚĂůͲĚĞǀĞůŽƉŵĞŶƚ ǁĂƐ ŝŶǀĞƐƚŝŐĂƚĞĚ ŝŶ ĞŝŐŚƚ ƐƚƵĚŝĞƐ ŝŶ ŵŝĐĞ͕ ƌĂƚƐ͕ 
ƌĂďďŝƚƐ͕ ĂŶĚ ĚŽŐƐ͘ dŚĞ ƌĂďďŝƚ ǁĂƐ ĨŽƵŶĚ ŶŽƚ ƐƵŝƚĂďůĞ ĨŽƌ ƌĞƉƌŽĚƵĐƚŝǀĞ ƚŽǆŝĐŝƚǇ ƚĞƐƚŝŶŐ ĚƵĞ ƚŽ 
ŵĂƚĞƌŶĂů ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚĂů ƚŽǆŝĐŝƚǇ͘ dŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ĐŚŽƐĞŶ ƚŽ ƵƐĞ ƚŚĞ ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ŵŽƵƐĞ 
ĂŶĚ ĚŽŐ ďǇ ƚŚĞ ^� ƌŽƵƚĞ ƚŽ ƐƵƉƉŽƌƚ ůĂďĞůŝŶŐ͖ ŝŶ ƚŚĞ ŵŽƵƐĞ͕ ƚŚŝƐ ƚŽŽŬ ƚŚĞ ĨŽƌŵ ŽĨ Ă ĐŽŵďŝŶĞĚ 
ĞŵďƌǇŽĨĞƚĂůͬƉƌĞͲ ĂŶĚ ƉŽƐƚŶĂƚĂů ĚĞǀĞůŽƉŵĞŶƚ ƐƚƵĚǇ͘ dŚĞƐĞ ĂƌĞ ĨƵůůǇ ƌĞǀŝĞǁĞĚ ďĞůŽǁ͘ 

�ƌĞŵĞůĂŶŽƚŝĚĞ͗ ^ƚƵĚǇ ĨŽƌ �ĨĨĞĐƚƐ ŽŶ �ŵďƌǇŽͲ&ĞƚĂů �ĞǀĞůŽƉŵĞŶƚ ŝŶ �ŽŐƐͬϵϵϲͲϬϯϯ 
<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x	 dŚĞ ŵĂƚĞƌŶĂů ůŽǁĞƐƚ ŽďƐĞƌǀĞĚ ĞĨĨĞĐƚ ůĞǀĞů ǁĂƐ Ϯ ŵŐͬŬŐͬĚĂǇ ďĂƐĞĚ ŽŶ ĐůŝŶŝĐĂů ĨŝŶĚŝŶŐƐ ŽĨ 
ƐƚĞƌĞŽƚǇƉŝĐ ďĞŚĂǀŝŽƌ ;ƐƚƌĞƚĐŚŝŶŐ͕ ǇĂǁŶŝŶŐ͕ ĞƚĐ͘Ϳ͕ ŝŶĂƉƉĞƚĞŶĐĞ͕ ĂŶĚ ůŽǁĞƌ ŐĞƐƚĂƚŝŽŶ ďŽĚǇ 
ǁĞŝŐŚƚ ŐĂŝŶ ƉƌĞĚŽŵŝŶĂƚĞůǇ ŽďƐĞƌǀĞĚ ĚƵƌŝŶŐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ;'�ϭϴͲϯϱͿ͘ /Ŷ
ĂĚĚŝƚŝŽŶ͕ ĞǆĐĞƐƐŝǀĞ ƐŚĞĚĚŝŶŐ ĂŶĚ ĚŝƐĐŽůŽƌĞĚ ŚĂŝƌ ;ďůĂĐŬͿ ǁĞƌĞ ĞǀŝĚĞŶƚ ďĞŐŝŶŶŝŶŐ ůĂƚĞƌ ŝŶ 
ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ;ĂƉƉƌŽǆŝŵĂƚĞůǇ '�ϯϯͿ ĂŶĚ ƉĞƌƐŝƐƚŝŶŐ ƚŚƌŽƵŐŚ ƚŽ ƚĞƌŵŝŶĂƚŝŽŶ͘ 

x	 dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĚĞǀĞůŽƉŵĞŶƚĂů EK�> ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ ϮϬ ŵŐͬŬŐͬĚĂǇ͕ ƚŚĞ ŚŝŐŚĞƐƚ ĚŽƐĞ 
ůĞǀĞů ĞǀĂůƵĂƚĞĚ͘ ,ŽǁĞǀĞƌ͕ ďĂƐĞĚ ŽŶ ŝŶĐƌĞĂƐĞĚ ƉƌĞͲ ĂŶĚ ƉŽƐƚͲŝŵƉůĂŶƚĂƚŝŽŶ ůŽƐƐ ŝŶ Ăůů 
ƚƌĞĂƚĞĚ ŐƌŽƵƉƐ͕ ǁĞ ĐŽŶĐůƵĚĞ ƚŚĂƚ ŶŽ ĚĞǀĞůŽƉŵĞŶƚĂů EK�> ĐĂŶ ďĞ ƐĞƚ͘ 

�ŽŶĚƵĐƚŝŶŐ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ůŽĐĂƚŝŽŶ͗ 
'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 

(b) (4)

DĞƚŚŽĚƐ 

�ŽƐĞ ĂŶĚ ĨƌĞƋƵĞŶĐǇ ŽĨ ĚŽƐŝŶŐ͗ Ϭ͕ Ϯ͕ ϴ͕ ϮϬ ŵŐͬŬŐͬĚ 
ZŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͗ ^ƵďĐƵƚĂŶĞŽƵƐ 
&ŽƌŵƵůĂƚŝŽŶͬsĞŚŝĐůĞ͗ Ϯ͘ϱй ŐůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ ǁĂƚĞƌ 
^ƉĞĐŝĞƐͬ^ƚƌĂŝŶ͗ �ŽŐͬ�ĞĂŐůĞ ĂŐĞƐ ϭϯ ƚŽ ϰϰ ŵŽŶƚŚƐ 
EƵŵďĞƌͬ^Ğǆͬ'ƌŽƵƉ͗ ϴ 
^ĂƚĞůůŝƚĞ ŐƌŽƵƉƐ͗ EŽŶĞ 
^ƚƵĚǇ ĚĞƐŝŐŶ͗ dŝŵĞĚ ŵĂƚĞĚ ĨĞŵĂůĞ ĂŶŝŵĂůƐ ǁĞƌĞ ƚƌĞĂƚĞĚ ĨƌŽŵ '�ϭϴͲϯϱ ĂŶĚ ĞƵƚŚĂŶŝǌĞĚ ŽŶ 
'�ϱϳ͘ 
�ĞǀŝĂƚŝŽŶ ĨƌŽŵ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ĂĨĨĞĐƚŝŶŐ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŽĨ ƌĞƐƵůƚƐ͗ EŽŶĞ 
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Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

Embryo-Fetal Development

The effect of BMT on embryo-fetal-development was investigated in eight studies in mice, rats,

rabbits, and dogs. The rabbit was found not suitable for reproductive toxicity testing due to

maternal and developmental toxicity. The Applicant has chosen to use the studies in the mouse

and dog by the SC route to support labeling; in the mouse, this took the form of a combined

embryofetal/pre- and postnatal development study. These are fully reviewed below.

Bremelanotide: Study for Effects on Embryo-Fetal Development in Dogs/996—033

Key studyfindings

0 The maternal lowest observed effect level was 2 mg/kg/day based on clinical findings of

stereotypic behavior (stretching, yawning, etc.), inappetence, and lower gestation body

weight gain predominately observed during the treatment period (GD18-35). In

addition, excessive shedding and discolored hair (black) were evident beginning later in

the treatment period (approximately GD33) and persisting through to termination.

0 The Applicant’s developmental NOEL was considered 20 mg/kg/day, the highest dose

level evaluated. However, based on increased pre- and post-implantation loss in all

treated groups, we conclude that no developmental NOEL can be set.

Conducting laboratory and location: W4)

GLP compliance: Yes

Methods

Dose and frequency of dosing: 0, 2, 8, 20 mg/kg/d

Route of administration: Subcutaneous

Formulation/Vehicle: 2.5% glycerin in sterile water

Species/Strain: Dog/Beagle ages 13 to 44 months

Number/Sex/Group: 8

Satellite groups: None

Study design: Timed mated female animals were treated from GD18-35 and euthanized on
GD57.

Deviation from study protocol affecting interpretation of results: None
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH �� 2EVHUYDWLRQV DQG 5HVXOWV )URP 6WXG\ ������� 
3DUDPHWHUV 0DMRU )LQGLQJV 

0RUWDOLW\	 1RQH 
&OLQLFDO VLJQV	 7UHDWPHQW�UHODWHG FOLQLFDO ILQGLQJV RI VWHUHRW\SLF EHKDYLRU �VWUHWFKLQJ� \DZQLQJ� 

HWF��� LQDSSHWHQFH� H[FHVVLYH VKHGGLQJ� DQG EODFN GLVFRORUHG KDLU ZHUH REVHUYHG DW 
DOO GRVHV� 

%RG\ ZHLJKWV	 /RZHU ERG\ ZHLJKW JDLQ ZDV REVHUYHG LQ DOO WUHDWHG JURXSV GXULQJ WKH GRVLQJ SHULRG 
DQG FRUUHODWHG ZLWK ORZHU IRRG FRQVXPSWLRQ� %RG\ ZHLJKW ZDV UHGXFHG E\ 
DSSUR[LPDWHO\ �� LQ WKH ORZ DQG KLJK GRVH JURXSV DW WKH HQG RI GRVLQJ� DQG E\ 
DSSUR[LPDWHO\ �� LQ WKH PLG�GRVH JURXS� )ROORZLQJ FRPSOHWLRQ RI WKH GRVLQJ SHULRG� 
DQLPDOV UHVXPHG QRUPDO HDWLQJ EHKDYLRU DQG ERG\ ZHLJKW JDLQ YDOXHV IRU WKH 
WUHDWHG DQLPDOV ZHUH VLPLODU WR FRQWUROV DW WHUPLQDWLRQ RQ *'��� 

1HFURSV\ ILQGLQJV 1R WHVW DUWLFOH�UHODWHG PDWHUQDO PDFURVFRSLF ILQGLQJV ZHUH REVHUYHG LQ WKH WUHDWHG 
�&HVDUHDQ DQLPDOV� 
VHFWLRQ GDWD� x 7KH SUHJQDQF\ LQGH[ ZDV ����� ����� DQG ����� LQ WKH �� �� DQG �� PJ�NJ�GD\ 

JURXSV DQG ZDV FRPSDUDEOH WR FRQWUROV DW ������ 
x 3UHLPSODQWDWLRQ DQG SRVW�LPSODQWDWLRQ ORVV ZDV VOLJKWO\ KLJKHU LQ WKH WUHDWHG 

JURXSV LQ FRPSDULVRQ WR FRQWUROV� EXW GLIIHUHQFHV ZHUH QRW VWDWLVWLFDOO\ VLJQLILFDQW 
RU GRVH�GHSHQGHQW� 7KH ORZ QXPEHU RI DQLPDOV HYDOXDWHG PDNH LW GLIILFXOW WR 
HVWDEOLVK VWDWLVWLFDO VLJQLILFDQFH IRU DQ\ FKDQJHV WKDW PLJKW RFFXU� 

x /LNHZLVH� DOO RWKHU XWHULQH LPSODQWDWLRQ GDWD �QXPEHU RI FRUSRUD OXWHD�� 
LPSODQWDWLRQ VLWHV� YLDEOH IHWXVHV� OLWWHU VL]H� DQG QXPEHU RI UHVRUSWLRQV DQG IHWDO 
VH[ UDWLRV ZHUH VLPLODU WR FRQWUROV DQG XQDIIHFWHG E\ WUHDWPHQW� 

x 1R HIIHFW RI WUHDWPHQW ZDV HYLGHQW RQ JUDYLG XWHULQH ZHLJKWV� DGMXVWHG *'�� 
ERG\ ZHLJKW� DQG DGMXVWHG ERG\ ZHLJKW JDLQV �*'� WR ��� LQ WKH WUHDWHG JURXSV� 

1HFURSV\ ILQGLQJV 7KH $SSOLFDQW LQGLFDWHV WKDW QR HIIHFW RI WUHDWPHQW ZLWK %07 ZDV HYLGHQW IURP IHWDO 
�RIIVSULQJ ERG\ ZHLJKW RU IHWDO H[WHUQDO� YLVFHUDO� RU VNHOHWDO HYDOXDWLRQV� :H GLVDJUHH DERXW 
PDOIRUPDWLRQV� IHWDO ERG\ ZHLJKW� QRWLQJ WKDW ERG\ ZHLJKW ZDV UHGXFHG ��� IRU ERWK PDOHV DQG 
YDULDWLRQV� HWF�� IHPDOHV FRPELQHG DW WKH KLJK GRVH� :H DOVR QRWH WKDW WKH ORZ QXPEHU RI OLWWHUV 

HYDOXDWHG PDNH LW GLIILFXOW WR HVWDEOLVK VWDWLVWLFDO VLJQLILFDQFH IRU DQ\ FKDQJHV WKDW 
PLJKW RFFXU� 

7.	 3ODVPD VDPSOHV ZHUH FROOHFWHG RQ *'�� DQG *'�� DQG ZHUH VLPLODU DW WKH WZR 
WLPHSRLQWV� 0HDQ 7PD[ ���� WR ��� KRXUV� ZDV XQDIIHFWHG E\ GRVH OHYHO DQG GLG QRW 
FKDQJH IROORZLQJ PXOWLSOH 6& GRVHV� 3ODVPD H[SRVXUH ZDV GRVH�UHODWHG RQ *'�� 
DQG *'��� ZLWK D VOLJKW LQFUHDVH LQ &PD[ DQG D VOLJKW GHFUHDVH LQ $8&��� IROORZLQJ 
UHSHDWHG GRVLQJ� %DVHG RQ $8& DYHUDJHG DFURVV WKH WZR WLPHSRLQWV� H[SRVXUHV 
ZHUH DSSUR[LPDWHO\ ��;� ��;� DQG ���; WKH KXPDQ WKHUDSHXWLF H[SRVXUH RI 
��� QJ�KU�P/� 

$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� *' JHVWDWLRQ GD\� 6& 
VXEFXWDQHRXV� 7. WR[LFRNLQHWLFV 

�ŽŵďŝŶĞĚ �ŵďƌǇŽĨĞƚĂů ĂŶĚ WƌĞŶĂƚĂů ĂŶĚ WŽƐƚŶĂƚĂů �ĞǀĞůŽƉŵĞŶƚ ^ƚƵĚǇ ŝŶ ƚŚĞ DŽƵƐĞ 

^ƚƵĚǇ ƚŝƚůĞͬŶƵŵďĞƌ͗ �ƌĞŵĞůĂŶŽƚŝĚĞ͗ � WƌĞͲ ĂŶĚ WŽƐƚŶĂƚĂů �ĞǀĞůŽƉŵĞŶƚĂů dŽǆŝĐŝƚǇ ^ƚƵĚǇ͕ 
/ŶĐůƵĚŝŶŐ DĂƚĞƌŶĂů &ƵŶĐƚŝŽŶ ĂŶĚ dŽǆŝĐŽŬŝŶĞƚŝĐƐ͕ ŝŶ �ϲ�ϯ&ϭ DŝĐĞͬϵϵϲͲϬϯϮ 
<ĞǇ ƐƚƵĚǇ ĨŝŶĚŝŶŐƐ 

x EŽ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ŵŽƌƚĂůŝƚǇ ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ƚŚĞ ŝŶŝƚŝĂů ŐĞŶĞƌĂƚŝŽŶ ;&ϬͿ ĨĞŵĂůĞƐ Žƌ 
ƐĞĐŽŶĚ ĨŝůŝĂů ŐĞŶĞƌĂƚŝŽŶ ;&ϮͿ ŐĞŶĞƌĂƚŝŽŶ ĂŶŝŵĂůƐ͘ 

ϳϵ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x � ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ĚĞĐƌĞĂƐĞ ŝŶ &ϭ ƉƵƉ ƐƵƌǀŝǀĂů ǁĂƐ ŽďƐĞƌǀĞĚ ĚƵƌŝŶŐ >�ϬͲϰ ǁŚĞƌĞ 
ŶƵƌƐŝŶŐ &Ϭ ĨĞŵĂůĞ ŵŝĐĞ ǁĞƌĞ ďĞŝŶŐ ƚƌĞĂƚĞĚ Ăƚ ϭϱϬ ŵŐͬŬŐͬĚĂǇ͖ ŚŽǁĞǀĞƌ͕ ƚŚŝƐ ĚĞĐƌĞĂƐĞ ŝŶ 
ƐƵƌǀŝǀĂů ĚŝĚ ŶŽƚ ƉĞƌƐŝƐƚ ĂĨƚĞƌ >�ϰ͘ 

x EŽ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ŵĂĐƌŽƐĐŽƉŝĐ ĨŝŶĚŝŶŐƐ ǁĞƌĞ ŽďƐĞƌǀĞĚ ŝŶ ƚŚĞ &Ϭ ĨĞŵĂůĞƐ Žƌ ĨŝƌƐƚ ĨŝůŝĂů 
ŐĞŶĞƌĂƚŝŽŶ ;&ϭͿ ĂŶĚ &Ϯ ŐĞŶĞƌĂƚŝŽŶ ŵŝĐĞ͘ 

x dƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ĐůŝŶŝĐĂů ĨŝŶĚŝŶŐƐ ŽĨ ƚƌĞŵŽƌƐ ǁĞƌĞ ƐĞĞŶ ŝŶ Ă ĨĞǁ &Ϭ ĨĞŵĂůĞƐ ĚƵƌŝŶŐ ƚŚĞ 
ĨŝƌƐƚ ϯ ĚĂǇƐ ŽĨ ĚŽƐŝŶŐ ;'�ϲͲϴͿ Ăƚ ƚŚĞ ŚŝŐŚ ĚŽƐĞ͘ KƚŚĞƌ ĞĨĨĞĐƚƐ Ăƚ ƚŚŝƐ ĚŽƐĞ ůĞǀĞů ŝŶĐůƵĚĞĚ 
ůŽǁĞƌ ďŽĚǇ ǁĞŝŐŚƚƐ͕ ďŽĚǇ ǁĞŝŐŚƚ ŐĂŝŶ͕ ĂŶĚ ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ĞĂƌůǇ ŝŶ ůĂĐƚĂƚŝŽŶ ;>�ϬͲ 
ϭϰͿ͘ ZĞƉƌŽĚƵĐƚŝǀĞ ƉĞƌĨŽƌŵĂŶĐĞ ŽĨ ƚŚĞ &Ϭ ĨĞŵĂůĞ ŵŝĐĞ ǁĂƐ ƵŶĂĨĨĞĐƚĞĚ͘ 

x	 /Ŷ ƚŚĞ &ϭ ŐĞŶĞƌĂƚŝŽŶ͕ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ĞĨĨĞĐƚƐ ĐŽŶƐŝƐƚĞĚ ŽĨ ĐůŝŶŝĐĂů ĨŝŶĚŝŶŐƐ ;ĚĞĐƌĞĂƐĞĚ
ĂĐƚŝǀŝƚǇ͕ ƚŚŝŶ ĂƉƉĞĂƌĂŶĐĞ͕ ĂŶĚ ƉĂƚĐŚĞƐ ŽĨ ǁŚŝƚĞ ŚĂŝƌͿ͕ ůŽǁĞƌ ďŽĚǇ ǁĞŝŐŚƚƐ ;ůĂĐƚĂƚŝŽŶ ĂŶĚ 
ƉŽƐƚǁĞĂŶŝŶŐͿ͕ ĂŶĚ Ă ĚĞůĂǇ ŝŶ ĚĞǀĞůŽƉŵĞŶƚ ;ĞǇĞ ŽƉĞŶŝŶŐ͕ ǀĂŐŝŶĂů ŽƉĞŶŝŶŐ͕ ĂŶĚ ƉƌĞƉƵƚŝĂů 
ƐĞƉĂƌĂƚŝŽŶͿ Ăƚ Ăůů ĚŽƐĞ ůĞǀĞůƐ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ůŽǁĞƌ ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ǁĂƐ ĞǀŝĚĞŶƚ
ƉŽƐƚǁĞĂŶŝŶŐ ;tĞĞŬƐ ϭ ƚŽ ϴͿ ĨŽƌ &ϭ ƉƵƉƐ ĨƌŽŵ &Ϭ ĨĞŵĂůĞ ŵŝĐĞ ĚŽƐĞĚ Ăƚ ϳϱ ĂŶĚ ϭϱϬ 
ŵŐͬŬŐͬĚĂǇ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ďĞŚĂǀŝŽƌĂů ĨŝŶĚŝŶŐƐ ;ŵŽƚŽƌ ĂĐƚŝǀŝƚǇ͕ ůĞĂƌŶŝŶŐ ĂŶĚ ŵĞŵŽƌǇͿ 
ĂŶĚ ƌĞƉƌŽĚƵĐƚŝǀĞ ƉĞƌĨŽƌŵĂŶĐĞ ǁĂƐ ƵŶĂĨĨĞĐƚĞĚ Ăƚ ĂŶǇ ĚŽƐĞ͘ 

x /Ŷ ƚŚĞ &Ϯ ŐĞŶĞƌĂƚŝŽŶ ĨƌŽŵ ƚŚĞ ŚŝŐŚ ĚŽƐĞ ŐƌŽƵƉ͕ ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ůŽǁĞƌ ďŽĚǇ ǁĞŝŐŚƚƐ
ǁĞƌĞ ŶŽƚĞĚ ĚƵƌŝŶŐ ůĂĐƚĂƚŝŽŶ͘ 

x dŚĞ EK�> ĨŽƌ ŵĂƚĞƌŶĂů ƚŽǆŝĐŝƚǇ ǁĂƐ ϳϱ ŵŐͬŬŐͬĚĂǇ ďĂƐĞĚ ŽŶ ĐůŝŶŝĐĂů ĨŝŶĚŝŶŐƐ ;ƚƌĞŵŽƌƐͿ͕ 
ůŽǁĞƌ ďŽĚǇ ǁĞŝŐŚƚ͕ ďŽĚǇ ǁĞŝŐŚƚ ŐĂŝŶ͕ ĂŶĚ ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ Ăƚ ϭϱϬ ŵŐͬŬŐͬĚĂǇ͘ 

x dŚĞ EK�> ĨŽƌ ƌĞƉƌŽĚƵĐƚŝǀĞ ƉĞƌĨŽƌŵĂŶĐĞ ŽĨ ƚŚĞ &Ϭ ŐĞŶĞƌĂƚŝŽŶ ĨĞŵĂůĞƐ ǁĂƐ 
ϭϱϬ ŵŐͬŬŐͬĚĂǇ͕ ƚŚĞ ŚŝŐŚĞƐƚ ůĞǀĞů ĞǀĂůƵĂƚĞĚ͘ 

x	 � EK�> ĨŽƌ ŐƌŽǁƚŚ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ƚŚĞ &ϭ ŐĞŶĞƌĂƚŝŽŶ ŵŝĐĞ ǁĂƐ ŶŽƚ ĂĐŚŝĞǀĞĚ ƐŝŶĐĞ 
ƚƌĞĂƚŵĞŶƚͲƌĞůĂƚĞĚ ĞĨĨĞĐƚƐ ǁĞƌĞ ŶŽƚĞĚ ŝŶ ƚŚĞ &ϭ ŐĞŶĞƌĂƚŝŽŶ ŵŝĐĞ Ăƚ Ăůů ĚŽƐĞƐ͘ dŚĞ EK�> 
ĨŽƌ ďĞŚĂǀŝŽƌ ĂŶĚ ƌĞƉƌŽĚƵĐƚŝǀĞ ƉĞƌĨŽƌŵĂŶĐĞ ǁĂƐ хϭϱϬ ŵŐͬŬŐͬĚ͘ 

x	 dŚĞ EK�> ĨŽƌ ŐƌŽǁƚŚ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ƚŚĞ &Ϯ ŵŝĐĞ ǁĂƐ ϳϱ ŵŐͬŬŐͬĚĂǇ ďĂƐĞĚ ŽŶ 
ůŽǁĞƌ ƉƵƉ ďŽĚǇ ǁĞŝŐŚƚƐ ŽďƐĞƌǀĞĚ Ăƚ ϭϱϬ ŵŐͬŬŐͬĚĂǇ ŽŶ >�ϰͲϭϬ͘ 

x	 �ǆƉŽƐƵƌĞƐ ŝŶ ƚŚŝƐ ƐƚƵĚǇ ǁĞƌĞ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϭϴ͕ ϯϮϳ͕ ĂŶĚ ϳϬϮy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ
ĞǆƉŽƐƵƌĞ ďĂƐĞĚ ŽŶ �h� ĂǀĞƌĂŐĞĚ ĨŽƌ '�ϲ ĂŶĚ '�ϭϱ Ăƚ ƚŚĞ ůŽǁ͕ ŵŝĚ͕ ĂŶĚ ŚŝŐŚ ĚŽƐĞ͕ 
ƌĞƐƉĞĐƚŝǀĞůǇ͘ 

�ŽŶĚƵĐƚŝŶŐ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ůŽĐĂƚŝŽŶ͗ 
'>W ĐŽŵƉůŝĂŶĐĞ͗ zĞƐ 

(b) (4)

DĞƚŚŽĚƐ 

�ŽƐĞ ĂŶĚ ĨƌĞƋƵĞŶĐǇ ŽĨ ĚŽƐŝŶŐ͗ Ϭ͕ Ϭ͕ ϯϬ͕ ϳϱ͕ ϭϱϬ ŵŐͬŬŐͬĚ 
ZŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͗ ^ƵďĐƵƚĂŶĞŽƵƐ 
&ŽƌŵƵůĂƚŝŽŶͬsĞŚŝĐůĞ͗ Ϯ͘ϱй 'ůǇĐĞƌŝŶ ŝŶ ƐƚĞƌŝůĞ ǁĂƚĞƌ 
^ƉĞĐŝĞƐͬ^ƚƌĂŝŶ͗ DŽƵƐĞͬ�ϲ�ϯ&ϭͬ�ƌů͗ �Z 
EƵŵďĞƌͬ^Ğǆͬ'ƌŽƵƉ͗ ϯϬ &ͬŐƌŽƵƉ 

ϴϬ
 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

Conducting laboratory and location:

A treatment-related decrease in F1 pup survival was observed during LDO-4 where

nursing F0 female mice were being treated at 150 mg/kg/day; however, this decrease in

survival did not persist after LD4.

No treatment-related macroscopic findings were observed in the F0 females or first filial

generation (F1) and F2 generation mice.

Treatment-related clinical findings of tremors were seen in a few F0 females during the

first 3 days of dosing (GD6-8) at the high dose. Other effects at this dose level included

lower body weights, body weight gain, and food consumption early in lactation (LDO-

14). Reproductive performance of the F0 female mice was unaffected.

In the F1 generation, treatment-related effects consisted of clinical findings (decreased

activity, thin appearance, and patches of white hair), lower body weights (lactation and

postweaning), and a delay in development (eye opening, vaginal opening, and preputial

separation) at all dose levels. In addition, lower food consumption was evident

postweaning (Weeks 1 to 8) for F1 pups from F0 female mice dosed at 75 and 150

mg/kg/day. There were no behavioral findings (motor activity, learning and memory)

and reproductive performance was unaffected at any dose.

In the F2 generation from the high dose group, treatment-related lower body weights

were noted during lactation.

The NOEL for maternal toxicity was 75 mg/kg/day based on clinical findings (tremors),

lower body weight, body weight gain, and food consumption at 150 mg/kg/day.

The NOEL for reproductive performance of the F0 generation females was

150 mg/kg/day, the highest level evaluated.

A NOEL for growth and development of the F1 generation mice was not achieved since

treatment-related effects were noted in the F1 generation mice at all doses. The NOEL

for behavior and reproductive performance was >150 mg/kg/d.

The NOEL for growth and development of the F2 mice was 75 mg/kg/day based on

lower pup body weights observed at 150 mg/kg/day on LD4-10.

Exposures in this study were approximately 118, 327, and 702X the human therapeutic

exposure based on AUC averaged for GD6 and GD15 at the low, mid, and high dose,

respectively.

(b) (4)

GLP compliance: Yes

Methods

Dose and frequency of dosing: 0, 0, 30, 75, 150 mg/kg/d

Route of administration: Subcutaneous

Formulation/Vehicle: 2.5% Glycerin in sterile water

Species/Strain: Mouse/BGC3F1/Crl: BR

Number/Sex/Group: 30 F/group

Reference ID: 4452816
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

^ĂƚĞůůŝƚĞ ŐƌŽƵƉƐ͗ ϲϬ &ͬĚŽƐĞĚ ŐƌŽƵƉ ĂŶĚ ϭϬ &ͬĐŽŶƚƌŽů ŐƌŽƵƉ ĨŽƌ d<͘ d< ƐĂŵƉůĞƐ ǁĞƌĞ ƚĂŬĞŶ ĨƌŽŵ 
ŚĂůĨ ƚŚĞ ĂŶŝŵĂůƐ ƉĞƌ ŐƌŽƵƉ ŽŶ '�ϲ ĂŶĚ ŚĂůĨ ŽŶ '�ϭϱ Ăƚ Ϭ͘Ϯϱ͕ Ϭ͘ϱ͕ ϭ͕ ϯ͕ ĂŶĚ ϴ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͘ 
�ŽŶƚƌŽů d< ƐĂŵƉůĞƐ ǁĞƌĞ ĐŽůůĞĐƚĞĚ Ăƚ Ϭ͘ϱ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͘ KŶ >�Ϯϴ͕ ƐĂŵƉůĞƐ ǁĞƌĞ ĐŽůůĞĐƚĞĚ 
ĨƌŽŵ ƚŚĞ ŵĂŝŶ ƐƚƵĚǇ ƚƌĞĂƚĞĚ ŐƌŽƵƉƐ ĂŶĚ ǀĞŚŝĐůĞ ĐŽŶƚƌŽů ŐƌŽƵƉ ϭ Ăƚ ƚŚĞ ƐĂŵĞ ƚŝŵĞƉŽŝŶƚƐ͘ 
^ƚƵĚǇ ĚĞƐŝŐŶ͗ �ŶŝŵĂůƐ ǁĞƌĞ ĚŽƐĞĚ ĨƌŽŵ '�ϲ ƚŚƌŽƵŐŚ >�Ϯϴϰϭ ;ŝŵƉůĂŶƚĂƚŝŽŶ ƚŚƌŽƵŐŚ ǁĞĂŶŝŶŐͿ͘ 
>ŝƚƚĞƌƐ �ƵůůĞĚ ŽŶ �ĂǇ ϰ͘ 
�ĞǀŝĂƚŝŽŶ ĨƌŽŵ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ĂĨĨĞĐƚŝŶŐ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŽĨ ƌĞƐƵůƚƐ͗ EŽŶĞ 

7DEOH �� 2EVHUYDWLRQV DQG 5HVXOWV )URP 6WXG\ ������� 

*HQHUDWLRQ 0DMRU )LQGLQJV 

)� GDPV x 7UHPRUV ZHUH VSRUDGLFDOO\ REVHUYHG LQ VHYHQ DQLPDOV GXULQJ WKH ILUVW � GD\V RI GRVLQJ 
DW WKH KLJK GRVH� 7KHUH ZDV VFDEELQJ DQG VSDUVH KDLU LQ DOO JURXSV DW WKH LQMHFWLRQ 
VLWH� 7KHUH ZHUH QR WUHDWPHQW�UHODWHG PDFURVFRSLF REVHUYDWLRQV� 

x *HVWDWLRQ ERG\ ZHLJKWV DQG ERG\ ZHLJKW JDLQ LQ WKH WUHDWHG JURXSV ZHUH FRPSDUDEOH 
WR FRQWUROV DQG XQDIIHFWHG E\ WUHDWPHQW� +RZHYHU� GXULQJ ODFWDWLRQ �/'� WR ���� PHDQ 
ERG\ ZHLJKWV ZHUH ORZHU LQ WKH KLJK GRVH JURXS� %RG\ ZHLJKW JDLQ GXULQJ WKLV SHULRG 
IRU WKLV JURXS ZDV FRPSDUDEOH WR FRQWUROV DQG ILQDO ZHLJKWV ZHUH VOLJKWO\ DERYH 
FRQWUROV� 

x (DUO\ LQ WKH ODFWDWLRQ SHULRG �/'���� IRRG FRQVXPSWLRQ ZDV VLJQLILFDQWO\ ORZHU LQ WKH 
WUHDWHG JURXSV ���� WR ��� ORZHU DW WKH KLJK GRVH�� 7KLV ZDV FRQVLVWHQW ZLWK ORZHU 
ERG\ ZHLJKW DQG ERG\ ZHLJKW JDLQ GXULQJ WKLV WLPH DQG ZDV FRQVLGHUHG LQGLFDWLYH RI D 
WUHDWPHQW�UHODWHG UHVSRQVH� )RRG FRQVXPSWLRQ DIWHU /'� ZDV QRW DQDO\]HG GXH WR DQ 
LQFUHDVHG LQFLGHQFH LQ IRRG VSLOODJH� ZKLFK QHFHVVLWDWHG H[FOXVLRQ RI GDWD IRU D ODUJH 
QXPEHU RI DQLPDOV LQ DOO JURXSV� 

x 3DUWXULWLRQ GDWD� 7KH QXPEHU RI )� IHPDOHV GHOLYHULQJ OLWWHUV ZDV ��� ��� ��� ��� DQG 
�� LQ WKH 9HKLFOH &RQWURO �� 9HKLFOH &RQWURO �� ��� ��� DQG ��� PJ�NJ�GD\ JURXSV� 
UHVSHFWLYHO\� /LNHZLVH� WKH IHUWLOLW\ LQGLFHV ZHUH ������ ������ ������ ������ DQG 
������ 

x 7KH PHDQ QXPEHU RI SXSV �OLYH SOXV GHDG��OLWWHU RQ /'� LQ WKH WUHDWHG JURXSV UDQJHG 
IURP ���������� DQG ZDV FRPSDUDEOH WR YHKLFOH FRQWUROV � DQG � ������ DQG ������ 
UHVSHFWLYHO\�� *HVWDWLRQ /HQJWK DQG 6WLOOERUQ ,QGLFHV LQ WKH WUHDWHG JURXSV ZHUH 
FRPSDUDEOH WR FRQWUROV DQG XQDIIHFWHG E\ WUHDWPHQW� 

x 7R[LFRNLQHWLFV� $ GRVH�SURSRUWLRQDO LQFUHDVH LQ &PD[ DQG $8&��� ZDV REVHUYHG DW DOO 
WKUHH VWXG\ LQWHUYDOV� 0HDQ 7PD[ ZDV XQDIIHFWHG E\ GRVH OHYHO EXW RFFXUUHG HDUOLHU RQ 
/'�� FRPSDUHG WR *'� DQG *'��� ([SRVXUHV LQ WKLV VWXG\ ZHUH DSSUR[LPDWHO\ ���;� 
���;� DQG ���; WKH KXPDQ WKHUDSHXWLF H[SRVXUH EDVHG RQ $8&� 

ϰϭ dŚĞ &ϭ ŽĨĨƐƉƌŝŶŐ ǁĞƌĞ ƉŽƚĞŶƚŝĂůůǇ ĞǆƉŽƐĞĚ ƚŽ WdͲϭϰϭ ŝŶ ƵƚĞƌŽ ĂŶĚ ĂƐ ŶĞŽŶĂƚĞƐ ĚƵƌŝŶŐ ƚŚĞ ůĂĐƚĂƚŝŽŶ ƉĞƌŝŽĚ ďƵƚ 
ǁĞƌĞ ŶŽƚ ĚŽƐĞĚ ĚŝƌĞĐƚůǇ͘ 

ϴϭ 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
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*HQHUDWLRQ 0DMRU )LQGLQJV
 

)� 
JHQHUDWLRQ 

x	 7KH YLDELOLW\ LQGH[ �PHDQ � SXSV VXUYLYLQJ /'���� ZDV UHGXFHG DW WKH KLJK GRVH� 
9DOXHV ZHUH ������ DQG ������ IRU WKH YHKLFOH FRQWUROV� DQG ������� ������� DQG 
������ LQ WKH ��� ��� DQG ��� PJ�NJ GRVH JURXSV� 

x	 7KH /DFWDWLRQ ,QGH[ �PHDQ � SXSV SRVWFXOO WR /'��� ZDV XQDIIHFWHG E\ WUHDWPHQW� )� 
SXS VH[ UDWLRV ZHUH XQDIIHFWHG E\ WUHDWPHQW� 

x	 3RVW�ZHDQLQJ� GXULQJ WKH )� JURZWK DQG HYDOXDWLRQ SHULRG� RQH FRQWURO PDOH DQG WZR 
PDOHV LQ WKH PLG�GRVH JURXS GLHG� 1R FDXVH RI GHDWK ZDV GHWHUPLQHG� 

x	 'HFUHDVHG DFWLYLW\ DQG WKLQ DSSHDUDQFH� ORFDOL]HG DUHDV RI ZKLWH GLVFRORUHG KDLU� 
x	 7KHUH ZHUH ORZHU ERG\ ZHLJKWV LQ DOO WUHDWHG JURXSV GXULQJ SUHZHDQLQJ DQG 

SRVWZHDQLQJ SHULRGV� 7KH GHFUHDVH LQ SXS ERG\ ZHLJKWV ZDV OHVV HYLGHQW DW ELUWK ZLWK 
ZHLJKWV UDQJLQJ IURP �� WR �� ORZHU WKDQ FRQWUROV� +RZHYHU� WKLV GLIIHUHQFH 
LQFUHDVHG PDUNHGO\ /'����� UDQJLQJ IURP ��� WR ��� ORZHU WKDQ FRQWUROV� 0HDQ )� 
SXS ERG\ ZHLJKWV FRQWLQXHG WR EH VLJQLILFDQWO\ ORZHU SRVWZHDQLQJ �/'��� DQG UDQJHG 
IURP �� WR ��� ORZHU WKDQ FRQWUROV� 7KHVH ORZHU )� SXS ERG\ ZHLJKWV GXULQJ 
ODFWDWLRQ LQ WKH WUHDWHG JURXSV ZHUH QRW GRVH�UHVSRQVLYH EXW ZHUH FRQVLGHUHG 
WUHDWPHQW UHODWHG� 

x	 3RVWZHDQLQJ� GXULQJ WKH SUHPDWLQJ SHULRG� IRRG FRQVXPSWLRQ LQ PDOHV ZDV ORZHU LQ 
WKH WZR KLJKHVW GRVH JURXSV� /LNHZLVH� SUHPDWLQJ IRRG FRQVXPSWLRQ LQ IHPDOHV DW �� 
DQG ��� PJ�NJ�GD\ ZDV ORZHU LQ FRPSDULVRQ WR FRQWUROV� EXW XQOLNH LQ WKH PDOHV� WKHVH 
YDOXHV ZHUH OHVV OLNHO\ WR EH VWDWLVWLFDOO\ VLJQLILFDQW� 7KHVH GLIIHUHQFHV ZHUH 
FRQVLGHUHG UHODWHG WR WUHDWPHQW ZLWK %07� )RRG FRQVXPSWLRQ GXULQJ VXEVHTXHQW 
JHVWDWLRQ DQG ODFWDWLRQ ZHUH FRQVLGHUHG VLPLODU DPRQJ WUHDWHG DQG FRQWURO JURXSV� 

x	 3K\VLFDO GHYHORSPHQW� 0HDQ DJH DW H\H RSHQLQJ ZDV VWDWLVWLFDOO\ JUHDWHU LQ DOO WUHDWHG 
JURXSV DQG DYHUDJHG ���� WR ���� GD\V LQ FRPSDULVRQ WR FRQWURO � DQG � DW ���� DQG 
���� GD\V� UHVSHFWLYHO\� 7KH GHOD\ LQ H\H RSHQLQJ ZDV LQGLFDWLYH RI GHYHORSPHQWDO 
UHWDUGDWLRQ DQG ZDV FRQVLVWHQW ZLWK WKH ORZHU ERG\ ZHLJKW RI WKHVH SXSV� 

x	 5LJKWLQJ UHIOH[ ZDV XQDIIHFWHG DV ZDV SLQQD GHWDFKPHQW� 
x	 6H[XDO PDWXUDWLRQ� 2QVHW RI YDJLQDO RSHQLQJ LQ IHPDOHV DQG SUHSXWLDO VHSDUDWLRQ LQ 

PDOHV� 0HDQ DJH DW SUHSXWLDO VHSDUDWLRQ ZDV JUHDWHU LQ WKH WUHDWHG JURXSV DQG LQ 
PRVW LQVWDQFHV ZDV VWDWLVWLFDOO\ VLJQLILFDQW� 9DJLQDO RSHQLQJ ZDV DOVR GHOD\HG� EXW WKLV 
GHOD\ ZDV RQO\ VLJQLILFDQW DW WKH ORZ GRVH� 

x	 %RG\ ZHLJKW RQ WKH GD\ VH[XDO PDWXUDWLRQ ZDV DFKLHYHG IRU ERWK PDOHV DQG IHPDOHV 
ZDV ORZHU LQ FRPSDULVRQ WR FRQWUROV DQG LQ PRVW LQVWDQFHV VWDWLVWLFDOO\ VLJQLILFDQW� 
7KHVH ORZHU ERG\ ZHLJKWV DQG GHOD\ LQ PDWXUDWLRQ DUH VXJJHVWLYH RI GHYHORSPHQWDO 
UHWDUGDWLRQ� KRZHYHU� WKLV GHOD\ LQ PDWXUDWLRQ GLG QRW LPSDFW UHSURGXFWLYH SHUIRUPDQFH 
RU IHUWLOLW\ RI WKH )� JHQHUDWLRQ� 

x	 1HXURORJLFDO DVVHVVPHQW� $XGLWRU\ UHVSRQVH ZDV XQDIIHFWHG E\ WUHDWPHQW� 0RWRU 
DFWLYLW\ LQ WUHDWHG SXSV �PDOH DQG IHPDOH� ZDV JHQHUDOO\ FRPSDUDEOH WR FRQWUROV� 
/HDUQLQJ DQG PHPRU\ DV GHWHUPLQHG IURP SDVVLYH DYRLGDQFH WHVWLQJ ZHUH XQDIIHFWHG 
E\ WUHDWPHQW� 

x	 5HSURGXFWLRQ� 7KHUH ZDV QR HIIHFW RI WUHDWPHQW RQ UHSURGXFWLYH SHUIRUPDQFH RU 
IHUWLOLW\ RI WKH )� DQLPDOV� 0DWLQJ LQGLFHV DPRQJ WKH WUHDWHG JURXSV DQG FRQWUROV ZHUH 
����� )HUWLOLW\ DQG )HFXQGLW\ LQGLFHV LQ WKH WUHDWHG JURXSV UDQJHG IURP ����� WR 
����� DQG ZHUH FRPSDUDEOH WR WKH ��� WR ��� LQ FRQWUROV� 

x	 0HDQ QXPEHU RI GD\V�WR�PDWLQJ �FRSXODWRU\ LQWHUYDO� LQ WUHDWHG JURXSV ZDV XQDIIHFWHG 
E\ WUHDWPHQW� 

x	 1XPEHU RI )� IHPDOHV GHOLYHULQJ OLWWHUV� PHDQ QXPEHU RI SXSV �OLYH SOXV GHDG��OLWWHU RQ 
/'�� JHVWDWLRQ OHQJWK� VWLOOERUQ LQGLFHV� DQG PHDQ OLWWHU VL]H RQ /'�� �� DQG �� LQ 
WUHDWHG )� SXSV ZHUH XQDIIHFWHG E\ WUHDWPHQW� 

x	 0DFURVFRSLF ILQGLQJV� 1R WUHDWPHQW�UHODWHG PDFURVFRSLF REVHUYDWLRQV ZHUH QRWHG LQ 
)� SXSV �VWLOOERUQ� GLHG RQ VWXG\� FXOOHG RQ /'�� DQG /'�� VFKHGXOHG HXWKDQDVLD� DW 
QHFURSV\� 

ϴϮ
 

Reference ID: 4452816 
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*HQHUDWLRQ 0DMRU )LQGLQJV
 

)� 
JHQHUDWLRQ 

x 6XUYLYDO� )� SXS VXUYLYDO /'� WR � DQG /'� WR �� ZDV VLPLODU DPRQJ DOO JURXSV DQG 
XQDIIHFWHG E\ WUHDWPHQW� 7KH 9LDELOLW\ ,QGH[ �PHDQ � SXSV VXUYLYLQJ /'� WR �� ZDV 
���� ���� DQG ��� LQ WKH ��� ��� DQG ��� PJ�NJ�GD\ JURXSV� UHVSHFWLYHO\� DQG ZDV 
FRPSDUDEOH WR FRQWUROV ���� DQG ��� LQ YHKLFOH FRQWURO � DQG �� UHVSHFWLYHO\�� 
6LPLODUO\� WKH ODFWDWLRQ LQGH[ �PHDQ � SXSV VXUYLYLQJ /'����� ZDV ���� ���� DQG 
��� LQ WKH ��� ��� DQG ��� PJ�NJ�GD\ JURXSV� UHVSHFWLYHO\� DQG ZDV FRPSDUDEOH WR 
FRQWUROV ���� DQG ��� LQ YHKLFOH FRQWURO � DQG ��� 

x %RG\ ZHLJKW� 0HDQ )� SXS ERG\ ZHLJKWV LQ WKH WUHDWHG JURXSV DW ELUWK �/'�� ZHUH 
VLPLODU WR FRQWUROV DQG XQDIIHFWHG E\ WUHDWPHQW� +RZHYHU� RQ /'�� �� DQG ��� SXS 
ZHLJKWV ZHUH ORZHU ������� DW WKH KLJK GRVH DQG FRQVLGHUHG WR EH WUHDWPHQW�UHODWHG� 

x 0DFURVFRSLF HYDOXDWLRQ� 1R WUHDWPHQW�UHODWHG ILQGLQJV� 
x 0DOH�)HPDOH UDWLR� )� SXS VH[ UDWLRV ZHUH XQDIIHFWHG E\ WUHDWPHQW� 

$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� )� ILUVW ILOLDO JHQHUDWLRQ� )� 
VHFRQG ILOLDO JHQHUDWLRQ� /' ODFWDWLRQ GD\ 

KǀĞƌĂůů �ŽŶĐůƵƐŝŽŶƐ &ƌŽŵ ƚŚĞ WŝǀŽƚĂů ZĞƉƌŽĚƵĐƚŝǀĞ dŽǆŝĐŝƚǇ ^ƚƵĚŝĞƐ 
DŽƵƐĞ 

x dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ĂŶ ĞĨĨĞĐƚ ŽŶ ĨĞƌƚŝůŝƚǇ͘ 
x dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ƚĞƌĂƚŽŐĞŶŝĐŝƚǇ͘ 
x dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ŽĨ ĞŵďƌǇŽĨĞƚĂů ƚŽǆŝĐŝƚǇ ƚŚƌŽƵŐŚ ŽƌŐĂŶŽŐĞŶĞƐŝƐ ;'�ϭϱͿ͘ 
x dŚĞƌĞ ǁĂƐ͕ ŚŽǁĞǀĞƌ͕ ĞǀŝĚĞŶĐĞ ŽĨ ƌĞĚƵĐĞĚ ƉƵƉ ǀŝĂďŝůŝƚǇ ĂŶĚ ĚĞǀĞůŽƉŵĞŶƚĂů ĚĞůĂǇƐ ŝĨ 
ĚŽƐŝŶŐ ĐŽŶƚŝŶƵĞĚ ƚŚƌŽƵŐŚ ƉĂƌƚƵƌŝƚŝŽŶ ĂŶĚ ǁĞĂŶŝŶŐ͘ dŚŝƐ ǁĂƐ ƉƌŽďĂďůǇ ĚƵĞ ƚŽ ƌĞĚƵĐĞĚ 
ĨŽŽĚ ĐŽŶƐƵŵƉƚŝŽŶ ĂŶĚ ǁĞŝŐŚƚ ŐĂŝŶ ŝŶ ƚŚĞ ĚĂŵƐ͘ 

x �ǆƉŽƐƵƌĞƐ ǁĞƌĞ хϭϬϬy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͘ 

�ŽŐ 

x dŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶĐĞ ĨŽƌ ƚĞƌĂƚŽŐĞŶŝĐŝƚǇ͘ 
x dŚĞƌĞ ǁĂƐ ƐŽŵĞ ĞǀŝĚĞŶĐĞ ĨŽƌ ĞŵďƌǇŽĨĞƚĂů ƚŽǆŝĐŝƚǇ ;ƉŽƐƚͲŝŵƉůĂŶƚĂƚŝŽŶ ůŽƐƐͿ 
x �ǆƉŽƐƵƌĞƐ ǁĞƌĞ хϭϬy ƚŚĞ ŚƵŵĂŶ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ 

� ŶŽŶƉŝǀŽƚĂů ƐƚƵĚǇ ŝŶ ƚŚĞ ƌĂƚ ƚŚĂƚ ĂĐŚŝĞǀĞĚ ĞǆƉŽƐƵƌĞƐ ϭy ƚŽ Ϯy ƚŚĞ ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ƐƵƉƉŽƌƚƐ
ƚŚĞ ĨŝŶĚŝŶŐ ƚŚĂƚ ƚŚĞƌĞ ŝƐ ŶŽ ƚĞƌĂƚŽŐĞŶŝĐŝƚǇ ĂŶĚ ŶŽ ĞŵďƌǇŽƚŽǆŝĐŝƚǇ ƚŚƌŽƵŐŚ ŽƌŐĂŶŽŐĞŶĞƐŝƐ͘ 

5.9. Other Toxicology Studies 

/ŵƉƵƌŝƚǇ ƋƵĂůŝĨŝĐĂƚŝŽŶ͗ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐƚƌƵĐƚƵƌĂů ĂůĞƌƚƐ ĨŽƌ ŝŵƉƵƌŝƚŝĞƐ ŝŶ ƚŚĞ ĚƌƵŐ ƐƵďƐƚĂŶĐĞ͘ 

� ƚŽƚĂů ŽĨ Ɛŝǆ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĂĚĚƌĞƐƐ ƋƵĂůŝĨŝĐĂƚŝŽŶ ŽĨ ŝŵƉƵƌŝƚŝĞƐ ĂŶĚ ƚŽ ĂƐƐĞƐƐ ƚŽǆŝĐŝƚǇ 
ŽĨ ĚĞŐƌĂĚĂŶƚƐ͗ ƚǁŽ ŝŶ ǀŝƚƌŽ ŐĞŶŽƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ͕ ĂŶĚ ĨŽƵƌ ƌĞƉĞĂƚͲĚŽƐĞ ŐĞŶĞƌĂů ƚŽǆŝĐŽůŽŐǇ 
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ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ ŵŽƵƐĞ͘ �ůů ƚŚĞ ƐƚƵĚŝĞƐ ŵĞƚ '>W ĂŶĚ ƋƵĂůŝƚǇ ĂƐƐƵƌĂŶĐĞ ƐƚĂŶĚĂƌĚƐ ĂŶĚ ŶŽŶĞ 
ƌĞǀĞĂůĞĚ ĂŶǇ ŶĞǁ ƚŽǆŝĐŝƚŝĞƐ͘ &ŽƵƌ ƐƉĞĐŝĨŝĞĚ ŝŵƉƵƌŝƚŝĞƐ ǁĞƌĞ ĂĚĞƋƵĂƚĞůǇ ƋƵĂůŝĨŝĞĚ͘ 

/ŵŵƵŶŽƚŽǆŝĐŝƚǇ͗ /Ŷ ǀŝƚƌŽ ƐƚƵĚŝĞƐ ĨŽƌ ŝŵŵƵŶŽƚŽǆŝĐŝƚǇ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ͘ � ƌŝƐŬ ĂƐƐĞƐƐŵĞŶƚ ĨŽƌ
ŝŵŵƵŶŽƚŽǆŝĐŝƚǇ ǁĂƐ ŵĂĚĞ ďǇ KĨĨŝĐĞ ŽĨ WŚĂƌŵĂĐĞƵƚŝĐĂů YƵĂůŝƚǇ ƌĞǀŝĞǁĞƌƐ ĂŶĚ ĨŽƵŶĚ ƚŽ ďĞ ůŽǁ͘ 

�ďƵƐĞ ƉŽƚĞŶƚŝĂů͗ �ŶŝŵĂů ĂďƵƐĞͲƌĞůĂƚĞĚ ƐƚƵĚŝĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ƌĂƚ͘ KƵƌ ƌĞǀŝĞǁ 
ĚĞƚĞƌŵŝŶĞĚ ƚŚĂƚ ŶŽŶĞ ŽĨ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ;ŐĞŶĞƌĂů ďĞŚĂǀŝŽƌ͕ ƐĞůĨͲĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ĂŶĚ ƉŚǇƐŝĐĂů 
ĚĞƉĞŶĚĞŶĐĞͿ ƐŚŽǁĞĚ ĂďƵƐĞͲƌĞůĂƚĞĚ ƐŝŐŶĂůƐ ǁŝƚŚ �Dd͘ 

ϴϰ
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

studies in the mouse. All the studies met GLP and quality assurance standards and none

revealed any new toxicities. Four specified impurities were adequately qualified.

Immunotoxicity: In vitro studies for immunotoxicity were conducted. A risk assessment for

immunotoxicity was made by Office of Pharmaceutical Quality reviewers and found to be low.

Abuse potential: Animal abuse-related studies were conducted in the rat. Our review

determined that none of these studies (general behavior, self-administration, and physical

dependence) showed abuse-related signals with BMT.
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6	 Clinical Pharmacology 

6.1. Executive Summary 

dŚĞ KĨĨŝĐĞ ŽĨ �ůŝŶŝĐĂů WŚĂƌŵĂĐŽůŽŐǇ ƌĞĐŽŵŵĞŶĚƐ ĂƉƉƌŽǀĂů ŽĨ ƚŚŝƐ E��͘ dŚĞ ŬĞǇ ƌĞǀŝĞǁ ŝƐƐƵĞƐ 
ǁŝƚŚ ƐƉĞĐŝĨŝĐ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ĂŶĚ ĐŽŵŵĞŶƚƐ ĂƌĞ ƐƵŵŵĂƌŝǌĞĚ ŝŶ ƚŚĞ ƚĂďůĞ ďĞůŽǁ͘ 

5HYLHZ ,VVXH 5HFRPPHQGDWLRQV DQG &RPPHQWV
 

6XSSRUWLYH HYLGHQFH RI x 7ZR SLYRWDO SKDVH � VWXGLHV �%07���� DQG %07����� GHPRQVWUDWHG 
HIIHFWLYHQHVV DQG�RU WKH VDIHW\ DQG HIILFDF\ RI %07 IRU WKH SURSRVHG LQGLFDWLRQ RI +6''� 
VDIHW\ 
*HQHUDO GRVLQJ x 7KH UHFRPPHQGHG GRVDJH RI %07 LV ���� PJ DGPLQLVWHUHG 
LQVWUXFWLRQV VXEFXWDQHRXVO\ DV QHHGHG DW OHDVW �� PLQXWHV EHIRUH DQWLFLSDWHG 

VH[XDO DFWLYLW\� 3DWLHQWV VKRXOG QRW DGPLQLVWHU PRUH WKDQ RQH GRVH 
ZLWKLQ �� KRXUV RU PRUH WKDQ HLJKW GRVHV SHU PRQWK �VHH WKH &OLQLFDO 
6DIHW\ VHFWLRQ IRU IXUWKHU GHWDLOV�� 

x 7KH RSWLPDO ZLQGRZ IRU %07 DGPLQLVWUDWLRQ KDV QRW EHHQ IXOO\ 
FKDUDFWHUL]HG� 3DWLHQWV PD\ GHFLGH WKH RSWLPDO WLPH IRU %07 
DGPLQLVWUDWLRQ EDVHG RQ WKHLU RZQ H[SHULHQFH RQ GXUDWLRQ RI HIIHFW RQ 
GHVLUH DQG DQ\ DGYHUVH UHDFWLRQV VXFK DV QDXVHD� 6RPH SDWLHQWV 
PD\ H[SHULHQFH QDXVHD DW � WR � KRXUV SRVWGRVH� 

'RVLQJ LQ SDWLHQW x 1R GRVH DGMXVWPHQW LV QHHGHG IRU SDWLHQWV ZLWK PLOG RU PRGHUDWH 
VXEJURXSV �LQWULQVLF DQG UHQDO RU KHSDWLF LPSDLUPHQW� 8VH ZLWK FDXWLRQ LQ SDWLHQWV ZLWK VHYHUH 
H[WULQVLF IDFWRUV�	 UHQDO RU KHSDWLF LPSDLUPHQW GXH WR SRWHQWLDO IRU LQFUHDVHG IUHTXHQF\ 

DQG VHYHULW\ RI DGYHUVH HYHQWV �H�J�� QDXVHD DQG YRPLWLQJ� WKDW DUH 
FRPPRQO\ UHODWHG WR %07� 

x	 $YRLG XVLQJ %07 ZKHQ WDNLQJ RUDO PHGLFDWLRQV� VXFK DV DQWLELRWLFV� 
ZKLFK DUH SDUWLFXODUO\ GHSHQGHQW RQ WKUHVKROG FRQFHQWUDWLRQV IRU 
HIILFDF\� &RQVLGHU GLVFRQWLQXLQJ RU ZLWKKROGLQJ %07 LI WKHUH LV D 
GHOD\HG GUXJ HIIHFW RI FRQFRPLWDQW RUDO PHGLFDWLRQV ZKHQ D TXLFN 
RQVHW RI GUXJ HIIHFW LV GHVLUHG �H�J�� SDLQ UHOLHI�� $YRLG XVLQJ %07 
ZLWK D QDOWUH[RQH FRQWDLQLQJ RUDO SURGXFW WKDW LV LQWHQGHG WR WUHDW 
DOFRKRO DQG RSLRLG DGGLFWLRQ� 

/DEHOLQJ 5HIHU WR 6HFWLRQ ���� RI WKLV UHYLHZ IRU WKH UHYLHZ WHDP¶V 
UHFRPPHQGDWLRQV� 

%ULGJH EHWZHHQ WKH WR�EH� 1RQH� 7KH IRUPXODWLRQ DQG DGPLQLVWUDWLRQ GHYLFH DUH WKH VDPH IRU WKH 
PDUNHWHG DQG FOLQLFDO WULDO FOLQLFDO WULDO DQG WR�EH�PDUNHWHG SURGXFWV� 
IRUPXODWLRQV 

2WKHU �VSHFLI\� 1RQH�
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6.2. Summary of Clinical Pharmacology Assessment 

6.2.1. Pharmacology and Clinical Pharmacokinetics 

�Dd ŝƐ ĂŶ ĂŐŽŶŝƐƚ ĨŽƌ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌƐ͘ dŚĞ ŵĞĐŚĂŶŝƐŵ ďǇ ǁŚŝĐŚ �Dd ŝŵƉƌŽǀĞƐ ƚŚĞ 
ƐǇŵƉƚŽŵƐ ŽĨ ,^�� ŝŶ ĨĞŵĂůĞƐ ŝƐ ƵŶŬŶŽǁŶ͘ 

�ďƐŽƌƉƚŝŽŶ 
dŚĞ ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶͲƚŝŵĞ ƉƌŽĨŝůĞ ŽĨ �Dd ĨŽůůŽǁŝŶŐ Ă ϭ͘ϳϱ ŵŐ ^� ŝŶũĞĐƚŝŽŶ ŝƐ ƐŚŽǁŶ ŝŶ 
&ŝŐƵƌĞ ϭ͘ �ĨƚĞƌ Ă ^� ĚŽƐĞ ŽĨ ϭ͘ϳϱ ŵŐ �Dd͕ ƚŚĞ ĂǀĞƌĂŐĞ ƉůĂƐŵĂ �ŵĂǆ ĂŶĚ �h�ϬͲŝŶĨ ŽĨ �Dd ǁĞƌĞ 
ϳϮ͘ϴ ŶŐͬŵ> ĂŶĚ Ϯϳϲ ŚƌͼŶŐͬŵ>͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ǁŝƚŚ Ă ŵĞĚŝĂŶ dŵĂǆ ŽĨ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭ͘Ϭ ŚŽƵƌƐ 
;ƌĂŶŐĞ͗ Ϭ͘ϱ Ͳ ϭ͘Ϭ ŚŽƵƌƐͿ͘ /Ŷ ŽƚŚĞƌ ƐƚƵĚŝĞƐ͕ ƐƵĐŚ ĂƐ ^ƚƵĚǇ WdͲϭϰϭͲϱϰ͕ ƚŚĞ ŵĞĚŝĂŶ dŵĂǆ ǁĂƐ 
ƌĞƉŽƌƚĞĚ ƚŽ ďĞ ĂƌŽƵŶĚ Ϭ͘ϲ ŚŽƵƌƐ͘ �ďƐŽůƵƚĞ ďŝŽĂǀĂŝůĂďŝůŝƚǇ ĨŽůůŽǁŝŶŐ ^� ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŝƐ ϭϬϬй͘ 
�ƚ �Dd ƐŝŶŐůĞ ĚŽƐĞƐ ƌĂŶŐŝŶŐ ĨƌŽŵ Ϭ͘ϯ ŵŐ ƚŽ ϭϬ ŵŐ͕ �Dd ƐǇƐƚĞŵŝĐ ĞǆƉŽƐƵƌĞ ŝŶĐƌĞĂƐĞĚ ŝŶ Ă ůĞƐƐ 
ƚŚĂŶ ĚŽƐĞ ƉƌŽƉŽƌƚŝŽŶĂů ŵĂŶŶĞƌ͘ �ŵĂǆ͕ ďƵƚ ŶŽƚ �h�ϬͲƚ͕ ĂƉƉĞĂƌĞĚ ƚŽ ƌĞĂĐŚ Ă ƉůĂƚĞĂƵ Ăƚ ƚŚĞ ϳ͘ϱ ŵŐ 
ĚŽƐĞ ůĞǀĞů͘ 

)LJXUH �� 0HDQ �6'� 3ODVPD &RQFHQWUDWLRQ YV� 7LPH 3URILOH IRU %07 ���� PJ 6& YLD $XWRLQMHFWRU LQ
6WXG\ 37������� 

1 �� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV 

�ŝƐƚƌŝďƵƚŝŽŶ 
dǁĞŶƚǇ ŽŶĞ ƉĞƌĐĞŶƚ ;ϮϭйͿ ŽĨ �Dd ďŝŶĚƐ ƚŽ ŚƵŵĂŶ ƐĞƌƵŵ ƉƌŽƚĞŝŶ͘ dŚĞ ŵĞĂŶ ц ƐƚĂŶĚĂƌĚ 
ĚĞǀŝĂƚŝŽŶ ;^�Ϳ ǀŽůƵŵĞ ŽĨ ĚŝƐƚƌŝďƵƚŝŽŶ ĂĨƚĞƌ Ă ƐŝŶŐůĞ ƐƵďĐƵƚĂŶĞŽƵƐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ �Dd ŝƐ 
Ϯϱ͘Ϭцϱ͘ϴ >͘ 
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DĞƚĂďŽůŝƐŵ 
dŚĞ ƉƌŝŵĂƌǇ ŵĞƚĂďŽůŝĐ ƉĂƚŚǁĂǇ ŽĨ �Dd ŝŶǀŽůǀĞƐ ŵƵůƚŝƉůĞ ŚǇĚƌŽůǇƐĞƐ ŽĨ ƚŚĞ ĂŵŝĚĞ ďŽŶĚ ŽĨ ƚŚĞ 
ĐǇĐůŝĐ ƉĞƉƚŝĚĞ ĂŶĚ ĞǀĞŶƚƵĂůůǇ ƚŚĞ ĨŽƌŵĂƚŝŽŶ ŽĨ ƚŚĞ ŵĂũŽƌ ;ŝŶĂĐƚŝǀĞͿ ŵĞƚĂďŽůŝƚĞ Dϯ͕ Ă ƐŝŶŐůĞ 
ĂŵŝŶŽ ĂĐŝĚ ĚŝƉŚĞŶǇůĂůĂŶŝŶĞ͘ �Dd ƵŶĚĞƌŐŽĞƐ ŵŝŶŝŵĂů ŚĞƉĂƚŝĐ ŵĞƚĂďŽůŝƐŵ͘ 

�ǆĐƌĞƚŝŽŶ 
�ĨƚĞƌ ƌĞĂĐŚŝŶŐ �ŵĂǆ͕ ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŽĨ �Dd ĚĞĐůŝŶĞ ŝŶ Ă ďŝƉŚĂƐŝĐ ŵĂŶŶĞƌ͕ ǁŝƚŚ Ă ŵĞĂŶ 
ƚĞƌŵŝŶĂů ŚĂůĨͲůŝĨĞ ŽĨ Ϯ͘ϳ ŚŽƵƌƐ ;ƌĂŶŐĞ͗ ϭ͘ϵ ƚŽ ϰ͘Ϭ ŚŽƵƌƐͿ͘ &ŽůůŽǁŝŶŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ Ă 
ƌĂĚŝŽůĂďĞůĞĚ ĚŽƐĞ͕ ϲϱй ŽĨ ƚŚĞ ƚŽƚĂů ƌĂĚŝŽĂĐƚŝǀŝƚǇ ǁĂƐ ƌĞĐŽǀĞƌĞĚ ŝŶ ƵƌŝŶĞ ĂŶĚ Ϯϯй ŝŶ ĨĞĐĞƐ͘ 

6.2.2. General Dosing and Therapeutic Individualization 

'ĞŶĞƌĂů �ŽƐŝŶŐ 
dŚĞ ƌĞĐŽŵŵĞŶĚĞĚ �Dd ĚŽƐĞ ŝƐ ϭ͘ϳϱ ŵŐ ĂĚŵŝŶŝƐƚĞƌĞĚ ĂƐ Ă ^� ŝŶũĞĐƚŝŽŶ ǀŝĂ ĂŶ ĂƵƚŽŝŶũĞĐƚŽƌ ƉĞŶ 
ŝŶƚŽ ƚŚĞ ĂďĚŽŵĞŶ Žƌ ƚŚŝŐŚ͘ WĂƚŝĞŶƚƐ ƐŚŽƵůĚ ĂĚŵŝŶŝƐƚĞƌ �Dd Ăƚ ůĞĂƐƚ ϰϱ ŵŝŶƵƚĞƐ ďĞĨŽƌĞ ƐĞǆƵĂů 
ĂĐƚŝǀŝƚǇ͘ ^ŽŵĞ ƉĂƚŝĞŶƚƐ ŵĂǇ ĞǆƉĞƌŝĞŶĐĞ ŶĂƵƐĞĂ Ăƚ ϭ ƚŽ ϯ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͘ dŚĞ ĚƵƌĂƚŝŽŶ ŽĨ ĞĨĨĞĐƚ 
ŽŶ ĚĞƐŝƌĞ ŝƐ ƵŶŬŶŽǁŶ͘ dŚĞƌĞĨŽƌĞ͕ ƉĂƚŝĞŶƚƐ ŵĂǇ ĚĞĐŝĚĞ ƚŚĞ ŽƉƚŝŵĂů ƚŝŵĞ ĨŽƌ �Dd ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ 
ďĂƐĞĚ ŽŶ ƚŚĞŝƌ ŽǁŶ ĞǆƉĞƌŝĞŶĐĞ ŽŶ ĚƵƌĂƚŝŽŶ ŽĨ ĞĨĨĞĐƚ ĂŶĚ ĂŶǇ ĂĚǀĞƌƐĞ ƌĞĂĐƚŝŽŶƐ͘ dŚĞ ŵĂǆŝŵƵŵ 
ƌĞĐŽŵŵĞŶĚĞĚ ĚŽƐŝŶŐ ĨƌĞƋƵĞŶĐǇ ŝƐ ŽŶĐĞ ƉĞƌ Ϯϰ ŚŽƵƌƐ ĂŶĚ ŶŽ ŵŽƌĞ ƚŚĂŶ ĞŝŐŚƚ ƚŝŵĞƐ ƉĞƌ ŵŽŶƚŚ 
ďĂƐĞĚ ŽŶ ƚŚĞ ƐĂĨĞƚǇ ƉƌŽĨŝůĞ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ͕ ƉĂƌƚŝĐƵůĂƌůǇ ƚŚĞ ŚǇƉĞƌƚĞŶƐŝǀĞ ĨŝŶĚŝŶŐƐ ;ƐĞĞ ƚŚĞ 
�ůŝŶŝĐĂů ^ĂĨĞƚǇ ƐĞĐƚŝŽŶͿ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ŽŶůǇ Ă ĨĞǁ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ƵƐĞĚ �Dd ŵŽƌĞ
ƚŚĂŶ ƐĞǀĞŶ ƚŝŵĞƐ ƉĞƌ ŵŽŶƚŚ͘ 

dŚĞƌĂƉĞƵƚŝĐ /ŶĚŝǀŝĚƵĂůŝǌĂƚŝŽŶ 
ZĞŶĂů ŝŵƉĂŝƌŵĞŶƚ 

/Ŷ Ă ĚĞĚŝĐĂƚĞĚ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ƐƚƵĚǇ͕ ƚŚĞ ŵĞĂŶ ǀĂůƵĞƐ ŽĨ �ŵĂǆ ŽĨ �Dd ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů 
ƌĞŶĂů ĨƵŶĐƚŝŽŶ͕ ĂŶĚ ŝŶ ƚŚŽƐĞ ǁŝƚŚ ŵŝůĚ͕ ŵŽĚĞƌĂƚĞ͕ Žƌ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ǁĞƌĞ ĐŽŵƉĂƌĂďůĞ͕ 
ǁŚŝůĞ �Dd �h�ϬͲŝŶĨ ŝŶĐƌĞĂƐĞĚ ϮͲĨŽůĚ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͕ ϭ͘ϱͲĨŽůĚ ŝŶ 
ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŽĚĞƌĂƚĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͕ ĂŶĚ ϭ͘ϮͲĨŽůĚ ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ŵŝůĚ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ 
ĐŽŵƉĂƌĞĚ ƚŽ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ EŽ ĚŽƐŝŶŐ ĂĚũƵƐƚŵĞŶƚƐ ĂƌĞ 
ŶĞĞĚĞĚ ĨŽƌ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ŵŝůĚ ƚŽ ŵŽĚĞƌĂƚĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͘ �Dd ƐŚŽƵůĚ ďĞ ƵƐĞĚ ǁŝƚŚ ĐĂƵƚŝŽŶ 
ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͕ ďĞĐĂƵƐĞ ŽĨ ƚŚĞ ŽďƐĞƌǀĞĚ ŝŶĐƌĞĂƐĞ ŝŶ ĨƌĞƋƵĞŶĐǇ ĂŶĚ 
ƐĞǀĞƌŝƚǇ ŽĨ ��Ɛ ;Ğ͘Ő͕͘ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐͿ ƚŚĂƚ ĂƌĞ ĐŽŵŵŽŶůǇ ƌĞůĂƚĞĚ ƚŽ �Dd͘ 

,ĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ 

/Ŷ Ă ĚĞĚŝĐĂƚĞĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ƐƚƵĚǇ͕ ƚŚĞ ĞǆƉŽƐƵƌĞ ŽĨ �Dd ;�ŵĂǆ ĂŶĚ �h�Ϳ ǁĂƐ ĐŽŵƉĂƌĂďůĞ 
ďĞƚǁĞĞŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů ŚĞƉĂƚŝĐ ĨƵŶĐƚŝŽŶ ĂŶĚ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŝůĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͘ EŽ 
ĚŽƐĞ ĂĚũƵƐƚŵĞŶƚ ŝƐ ŶĞĞĚĞĚ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŝůĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͘ �Dd ŵĞĂŶ �ŵĂǆ ĂŶĚ �h� 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ǀĂůƵĞƐ ǁĞƌĞ ϭ͘ϯͲ ĂŶĚ ϭ͘ϳͲĨŽůĚ ŚŝŐŚĞƌ ĨŽƌ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŽĚĞƌĂƚĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ƌĞůĂƚŝǀĞ ƚŽ 
ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů ŚĞƉĂƚŝĐ ĨƵŶĐƚŝŽŶ͘ dŚĞ ŝŶĐƌĞĂƐĞĚ ĞǆƉŽƐƵƌĞ ŽĨ �Dd ŝƐ ƵŶůŝŬĞůǇ ƚŽ ŚĂǀĞ Ă 
ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŵƉĂĐƚ ŽŶ ƐĂĨĞƚǇ͘ �Dd ĐĂŶ ďĞ ƵƐĞĚ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŽĚĞƌĂƚĞ ŚĞƉĂƚŝĐ 
ŝŵƉĂŝƌŵĞŶƚ͘ 

EŽ W< ŝŶĨŽƌŵĂƚŝŽŶ ŝƐ ĂǀĂŝůĂďůĞ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͘ �Dd ĞǆƉŽƐƵƌĞ ŝƐ 
ĞǆƉĞĐƚĞĚ ƚŽ ďĞ ŚŝŐŚĞƌ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ƚŚĂŶ ŵŽĚĞƌĂƚĞ ŝŵƉĂŝƌŵĞŶƚ 
ĂƐ ƚŚĞƌĞ ŝƐ Ă ƚƌĞŶĚ ŽĨ ĚĞĐƌĞĂƐŝŶŐ �Dd ĐůĞĂƌĂŶĐĞ ǁŝƚŚ ĚĞĐůŝŶŝŶŐ ŚĞƉĂƚŝĐ ĨƵŶĐƚŝŽŶ͘ �Dd ƐŚŽƵůĚ ďĞ 
ƵƐĞĚ ǁŝƚŚ ĐĂƵƚŝŽŶ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͕ ďĞĐĂƵƐĞ ŽĨ ƚŚĞ ƉŽƚĞŶƚŝĂů ŝŶĐƌĞĂƐĞ 
ŝŶ ĨƌĞƋƵĞŶĐǇ ĂŶĚ ƐĞǀĞƌŝƚǇ ŽĨ ��Ɛ ;Ğ͘Ő͕͘ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐͿ ƚŚĂƚ ĂƌĞ ĐŽŵŵŽŶůǇ ƌĞůĂƚĞĚ ƚŽ �Dd͘ 

�ƌƵŐͲĚƌƵŐ ŝŶƚĞƌĂĐƚŝŽŶ ;��/Ϳ 

dŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶĚƵĐƚĞĚ ĨŝǀĞ ĐůŝŶŝĐĂů ��/ ƐƚƵĚŝĞƐ ƚŽ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ƉŽƚĞŶƚŝĂů ŝŶƚĞƌĂĐƚŝŽŶƐ ŽĨ ^�
�Dd ǁŝƚŚ ŽƌĂů ŵĞĚŝĐĂƚŝŽŶƐ ƚŚĂƚ ŵĂǇ ďĞ ĐŽŵŵŽŶůǇ ƵƐĞĚ ŝŶ ƚŚĞ ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ ŽĨ ǁŽŵĞŶ ǁŝƚŚ 
,^��͘ dŚĞƐĞ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ŝŶĐůƵĚĞ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞ ŵĞĚŝĐĂƚŝŽŶƐ͕ ĂŶƚŝͲ 
ĚĞƉƌĞƐƐĂŶƚͬǁĞŝŐŚƚ ůŽƐƐ ŵĞĚŝĐĂƚŝŽŶƐ͕ ŽƌĂů ĐŽŶƚƌĂĐĞƉƚŝǀĞƐ͕ ĂŶ ŽƌĂů ĂŶƚŝĚŝĂďĞƚŝĐ ĂŐĞŶƚ ŵĞƚĨŽƌŵŝŶ͕ 
ĂŶĚ ƐĞůĞĐƚĞĚ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ǁŝƚŚ ƚŚĞ ƉŽƚĞŶƚŝĂů ƚŽ ŝŶĐƌĞĂƐĞ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ;�WͿ͕ 
ŝŶĐůƵĚŝŶŐ ƉƐĞƵĚŽĞƉŚĞĚƌŝŶĞ͕ ƉŚĞŶƚĞƌŵŝŶĞ͕ ĐĞůĞĐŽǆŝď͕ ĂŶĚ ŝŶĚŽŵĞƚŚĂĐŝŶ͘ KĨ ϭϳ ƐƚƵĚŝĞĚ ĚƌƵŐƐ͕ Ăůů 
ŚĂĚ ĚĞůĂǇĞĚ dŵĂǆ ǁŚĞŶ ƚĂŬĞŶ ǁŝƚŚ �Dd͕ Ɛŝǆ ĚƌƵŐƐ ;ŚǇĚƌŽĐŚůŽƌŽƚŚŝĂǌŝĚĞ͕ ůŽƐĂƌƚĂŶ͕ ĨƵƌŽƐĞŵŝĚĞ͕ 
ŶĂůƚƌĞǆŽŶĞ͕ ďƵƉƌŽƉŝŽŶ ĂŶĚ ŝŶĚŽŵĞƚŚĂĐŝŶͿ ŚĂĚ ŵĞĂŶ �ŵĂǆ ǀĂůƵĞƐ ĚĞĐƌĞĂƐĞĚ ďǇ хϮϱй ĂŶĚ ŽŶĞ 
ĚƌƵŐ ;ŶĂůƚƌĞǆŽŶĞͿ ŚĂĚ ŵĞĂŶ �h� ĚĞĐƌĞĂƐĞĚ ďǇ хϮϱй͘ 

�ĂƐĞĚ ŽŶ ƚŚĞƐĞ ƌĞƐƵůƚƐ͕ ǁĞ ƐƉĞĐƵůĂƚĞ ƚŚĂƚ �Dd ĚĞĐƌĞĂƐĞƐ ŐĂƐƚƌŝĐ ŵŽƚŝůŝƚǇͶƚǇƉŝĐĂůůǇ 
ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ĚĞůĂǇĞĚ dŵĂǆ ĂŶĚ ůŽǁĞƌ �ŵĂǆ ǁŝƚŚ ŵŽĚĞƐƚ ŝŵƉĂĐƚ ŽŶ ƚŚĞ �h� ŽĨ ĐŽŶĐŽŵŝƚĂŶƚ 
ŵĞĚŝĐĂƚŝŽŶƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĂůƐŽ ŚǇƉŽƚŚĞƐŝǌĞĚ ƚŚĂƚ �Dd ƐůŽǁƐ ŐĂƐƚƌŝĐ ĞŵƉƚǇŝŶŐ ďǇ ĂĐƚŝǀĂƚŝŶŐ 
D�ϰZ ŝŶ ĞŶƚĞƌŽĞŶĚŽĐƌŝŶĞ ĐĞůůƐ ŝŶ ƚŚĞ ŐƵƚ͕ ǁŝƚŚ ƐƵďƐĞƋƵĞŶƚ ƌĞůĞĂƐĞ ŽĨ '/ ŚŽƌŵŽŶĞƐ ;ŐůƵĐĂŐŽŶͲ
ůŝŬĞ ƉĞƉƚŝĚĞͲϭ ;'>WͲϭͿ ĂŶĚ ƉĞƉƚŝĚĞ zzͿ ƚŚĂƚ ƐƵƉƉƌĞƐƐ ŐĂƐƚƌŝĐ ŵŽƚŝůŝƚǇ͘ 

'ŝǀĞŶ ƚŚĂƚ �Dd ŝƐ ƵƐĞĚ ŽŶ ĂŶ ĂƐͲĚĞƐŝƌĞĚ ďĂƐŝƐ ǁŝƚŚ ůŝŵŝƚĂƚŝŽŶ ŽĨ ĞŝŐŚƚ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ ĂŶĚ 
ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ƐŚŽǁĞĚ ŽŶ ĂǀĞƌĂŐĞ ƚǁŽ ƚŽ ƚŚƌĞĞ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ͕ ŝƚ ŝƐ ƵŶůŝŬĞůǇ ƚŚĂƚ �Dd ǁŝůů 
ĐŽŵƉƌŽŵŝƐĞ ƚŚĞ ůŽŶŐͲƚĞƌŵ ĞĨĨŝĐĂĐǇ ŽĨ ĚƌƵŐƐ ĨŽƌ ĐŚƌŽŶŝĐ ƵƐĞ͘ ,ŽǁĞǀĞƌ͕ ƉĂƚŝĞŶƚƐ ƐŚŽƵůĚ ĂǀŽŝĚ 
ƵƐŝŶŐ �Dd ǁŚĞŶ ƚĂŬŝŶŐ ŽƌĂů ŵĞĚŝĐĂƚŝŽŶƐ͕ ƐƵĐŚ ĂƐ ĂŶƚŝďŝŽƚŝĐƐ͕ ǁŚŝĐŚ ĂƌĞ ƉĂƌƚŝĐƵůĂƌůǇ ĚĞƉĞŶĚĞŶƚ 
ŽŶ ƚŚƌĞƐŚŽůĚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ĨŽƌ ĞĨĨŝĐĂĐǇ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ƉĂƚŝĞŶƚƐ ŵĂǇ ĐŽŶƐŝĚĞƌ ĚŝƐĐŽŶƚŝŶƵŝŶŐ Žƌ
ǁŝƚŚŚŽůĚŝŶŐ �Dd ŝĨ ƚŚĞƌĞ ŝƐ Ă ĚĞůĂǇĞĚ ĚƌƵŐ ĞĨĨĞĐƚ ŽĨ ĐŽŶĐŽŵŝƚĂŶƚ ŽƌĂů ŵĞĚŝĐĂƚŝŽŶƐ ǁŚĞŶ Ă ƋƵŝĐŬ 
ŽŶƐĞƚ ŽĨ ĚƌƵŐ ĞĨĨĞĐƚ ŝƐ ĚĞƐŝƌĞĚ ;Ğ͘Ő͕͘ ƉĂŝŶ ƌĞůŝĞĨͿ͘ >ĂƐƚůǇ͕ ƉĂƚŝĞŶƚƐ ƐŚŽƵůĚ ĂǀŽŝĚ ƵƐŝŶŐ �Dd ǁŚĞŶ 
ƌĞĐĞŝǀŝŶŐ Ă ŶĂůƚƌĞǆŽŶĞͲĐŽŶƚĂŝŶŝŶŐ ŽƌĂů ĨŽƌŵƵůĂƚŝŽŶ ŝŶĚŝĐĂƚĞĚ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ŽĨ ĂůĐŽŚŽů 
ĚĞƉĞŶĚĞŶĐĞ ĂŶĚ ŽƉŝŽŝĚ ĂĚĚŝĐƚŝŽŶ ĚƵĞ ƚŽ ƚŚĞ ƉŽƚĞŶƚŝĂů ĨŽƌ ƚŚĞƌĂƉĞƵƚŝĐ ĨĂŝůƵƌĞ͘ 

KƵƚƐƚĂŶĚŝŶŐ /ƐƐƵĞƐ 
EŽŶĞ͘ 
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values were 1.3- and 1.7-fold higher for subjects with moderate hepatic impairment relative to

subjects with normal hepatic function. The increased exposure of BMT is unlikely to have a

clinically significant impact on safety. BMT can be used in subjects with moderate hepatic

impairment.

No PK information is available in subjects with severe hepatic impairment. BMT exposure is

expected to be higher in subjects with severe hepatic impairment than moderate impairment

as there is a trend of decreasing BMT clearance with declining hepatic function. BMT should be

used with caution in subjects with severe hepatic impairment, because of the potential increase

in frequency and severity of AEs (e.g., nausea and vomiting) that are commonly related to BMT.

Drug-drug interaction (DDI)

The Applicant conducted five clinical DDI studies to characterize the potential interactions of SC

BMT with oral medications that may be commonly used in the target population of women with

HSDD. These concomitant medications include antihypertensive medications, anti-

depressant/weight loss medications, oral contraceptives, an oral antidiabetic agent metformin,

and selected concomitant medications with the potential to increase blood pressure (BP),

including pseudoephedrine, phentermine, celecoxib, and indomethacin. Of 17 studied drugs, all

had delayed Tmax when taken with BMT, six drugs (hydrochlorothiazide, losartan, furosemide,

naltrexone, bupropion and indomethacin) had mean Cmax values decreased by >25% and one

drug (naltrexone) had mean AUC decreased by >25%.

Based on these results, we speculate that BMT decreases gastric motility—typically

characterized by delayed Tmax and lower Cmax with modest impact on the AUC of concomitant

medications. The Applicant also hypothesized that BMT slows gastric emptying by activating

MC4R in enteroendocrine cells in the gut, with subsequent release of GI hormones (glucagon-

like peptide-1 (GLP-1) and peptide W) that suppress gastric motility.

Given that BMT is used on an as-desired basis with limitation of eight doses per month and

phase 3 trials showed on average two to three doses per month, it is unlikely that BMT will

compromise the long-term efficacy of drugs for chronic use. However, patients should avoid

using BMT when taking oral medications, such as antibiotics, which are particularly dependent

on threshold concentrations for efficacy. In addition, patients may consider discontinuing or

withholding BMT if there is a delayed drug effect of concomitant oral medications when a quick

onset of drug effect is desired (e.g., pain relief). Lastly, patients should avoid using BMT when

receiving a naltrexone-containing oral formulation indicated for treatment of alcohol

dependence and opioid addiction due to the potential for therapeutic failure.

Outstanding Issues

None.
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6.3. Comprehensive Clinical Pharmacology Review 

6.3.1. General Pharmacology and Pharmacokinetic Characteristics 

7DEOH �� *HQHUDO 3KDUPDFRORJ\ DQG 3KDUPDFRNLQHWLF &KDUDFWHULVWLFV 
3KDUPDFRORJ\ 

0HFKDQLVP RI DFWLRQ %07 LV DQ DJRQLVW IRU PHODQRFRUWLQ UHFHSWRUV� 7KH H[DFW PHFKDQLVP E\ 
ZKLFK %07 LPSURYHV WKH V\PSWRPV RI +6'' LQ IHPDOHV LV XQNQRZQ� 

$FWLYH PRLHWLHV %07
 
47 SURORQJDWLRQ	 1R 47 LQWHUYDO SURORQJDWLRQ RI FOLQLFDO FRQFHUQ ZDV REVHUYHG DW D VLQJOH 

LQWUDQDVDO GRVH RI �� PJ %07 �ZLWK D PHDQ &PD[ WKDW ZDV ����IROG KLJKHU 
WKDQ DW WKH WKHUDSHXWLF GRVH RI ���� PJ 6& %07�� 

*HQHUDO ,QIRUPDWLRQ
 

%LRDQDO\VLV /&�06�06 PHWKRGV ZHUH XVHG WR PHDVXUH %07 FRQFHQWUDWLRQV LQ 
SODVPD� 

+HDOWK\ YV� SDWLHQWV	 7KH $SSOLFDQW GLG QRW FRQGXFW D GHGLFDWHG FOLQLFDO VWXG\ FRPSDULQJ %07 
3. EHWZHHQ KHDOWK\ VXEMHFWV DQG +6'' SDWLHQWV� 3RSXODWLRQ 3. 
DQDO\VLV VKRZHG WKDW WKH H[SRVXUHV RI %07 ZHUH VLPLODU EHWZHHQ 
KHDOWK\ ZRPHQ DQG ZRPHQ ZLWK +6''� 

'UXJ H[SRVXUH DW VWHDG\ 7KHUH LV QR %07 DFFXPXODWLRQ H[SHFWHG XSRQ VHTXHQWLDO RQFH GDLO\ 
VWDWH �0HDQ � 6'� GRVLQJ �+DOI�OLIH ��� KRXUV�� 7KHUHIRUH� VWHDG\�VWDWH H[SRVXUHV DUH 

H[SHFWHG WR EH VLPLODU WR VLQJOH�GRVH 6& DGPLQLVWUDWLRQ RI ���� PJ %07� 
&PD[ DQG $8&��LQI YDOXHV DUH ��������� QJ�P/ DQG ������ KUQJ�P/� 
UHVSHFWLYHO\� 

5DQJH RI HIIHFWLYH GRVH RU ���� PJ 6& �WKH RQO\ GRVH WKDW KDV EHHQ DVVHVVHG DQG GHPRQVWUDWHG WR 
H[SRVXUH EH HIIHFWLYH LQ WKH SKDVH � WULDOV�� 

0D[LPDOO\ WROHUDWHG GRVH RU 7KH �� PJ %07 GRVH ZDV WKH KLJKHVW GRVH WHVWHG �DQG WROHUDWHG� DQG 
H[SRVXUH ZDV GHVLJQDWHG DV WKH PD[LPXP WROHUDWHG GRVH� 

3KDUPDFRG\QDPLFV	 ([SRVXUH�UHVSRQVH DQDO\VLV VKRZHG D JUHDWHU GHJUHH RI %3 LQFUHDVHV 
ZLWK LQFUHDVLQJ %07 GRVHV� 6WXG\ $0$*�%07�+6''���� VKRZHG QR 
FXPXODWLYH %3 LQFUHDVH XSRQ VHTXHQWLDO %07 GRVLQJ �RQFH SHU GD\ IRU 
�� GD\V�� 

'RVH SURSRUWLRQDOLW\	 )ROORZLQJ 6& DGPLQLVWUDWLRQ� %07 V\VWHPLF H[SRVXUH �&PD[ DQG $8&��W� 
LQFUHDVHG LQ D OHVV WKDQ GRVH SURSRUWLRQDO PDQQHU LQ WKH GRVH UDQJH RI 
��� WR �� PJ� &PD[ DSSHDUHG WR UHDFK D SODWHDX DW WKH ��� PJ GRVH OHYHO� 

$FFXPXODWLRQ	 7KHUH LV QR DFFXPXODWLRQ XSRQ VHTXHQWLDO GDLO\ GRVLQJ RI %07�
 
9DULDELOLW\ )ROORZLQJ 6& DGPLQLVWUDWLRQ� %07 &9� YDOXHV DUH ��� DQG ��� 

IRU &PD[ DQG $8&��LQI� UHVSHFWLYHO\� 
$EVRUSWLRQ
 
%LRDYDLODELOLW\	 $EVROXWH ELRDYDLODELOLW\ LV DERXW ���� IROORZLQJ 6& DGPLQLVWUDWLRQ
 
7PD[ ��� ���� WR ���� KRXUV� 0HGLDQ �PLQ WR PD[� 
)RRG HIIHFW 1�$ 
'LVWULEXWLRQ 
9ROXPH RI GLVWULEXWLRQ �������� / 

3ODVPD SURWHLQ ELQGLQJ ��� ERXQG WR KXPDQ SODVPD SURWHLQ 
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(OLPLQDWLRQ 

7HUPLQDO HOLPLQDWLRQ KDOI�OLIH ������� KRXU 
�PHDQ � 6'� 

&/�) �PHDQ � 6'� ������� /�KU 
0HWDEROLVP 
)UDFWLRQ PHWDEROL]HG ����� RI GRVH LV UHFRYHUHG LQ IHFHV DQG XULQH DV %07 PHWDEROLWHV� 
�� GRVH� 

3ULPDU\ PHWDEROLF 
SDWKZD\�V� 

7KH SULPDU\ PHWDEROLF SDWKZD\ RI %07 LQYROYHV PXOWLSOH K\GURO\VHV RI 
WKH DPLGH ERQG RI WKH F\FOLF SHSWLGH� 7KHUH LV QR DFWLYH PHWDEROLWH� 0�� 
WKH VLQJOH DPLQR DFLG GLSKHQ\ODODQLQH� LV WKH PDMRU PHWDEROLWH LQ SODVPD 
DQG XULQH� 

([FUHWLRQ 
3ULPDU\ H[FUHWLRQ SDWKZD\V ����� RI WKH UDGLRODEHOHG GRVH ZDV IRXQG LQ XULQH� LQGLFDWLQJ UHQDO LV WKH 
�� GRVH� � 6' SULPDU\ H[FUHWLRQ SDWKZD\ IRU %07� 

,Q 9LWUR ,QWHUDFWLRQ /LDELOLW\ �'UXJ DV 3HUSHWUDWRU� 
,QKLELWLRQ�LQGXFWLRQ RI %07 LV XQOLNHO\ WR LQKLELW &<3�$�� &<3�%�� &<3�&�� &<3�&�� &<3�&��� 
PHWDEROLVP &<3�'�� DQG &<3�(� RU LQGXFH &<3�$�� &<3�%�� &<3�$�� &<3�&��� 

DQG &<3�$� DW WKH FOLQLFDOO\ UHOHYDQW GRVH� 
,QKLELWLRQ�LQGXFWLRQ RI %07 LV XQOLNHO\ WR LQKLELW WUDQVSRUWHUV 2&7�� %&53� 2$7�� 2$7��
 
WUDQVSRUWHU V\VWHPV 2$73�%�� 2$73�%�� DQG 3�JS DW WKH FOLQLFDOO\ UHOHYDQW GRVH�
 

$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� %3 EORRG SUHVVXUH� &9 FRHIILFLHQW 
RI YDULDWLRQ� +6'' K\SRDFWLYH VH[XDO GHVLUH GLVRUGHU� /&�06�06 OLTXLG FKURPDWRJUDSK\±PDVV VSHFWURPHWU\�PDVV 
VSHFWURPHWU\� 0&�5 PHODQRFRUWLQ UHFHSWRU �� 3. SKDUPDFRNLQHWLFV� 6& VXEFXWDQHRXV� 6' VWDQGDUG GHYLDWLRQ 

6.3.2. Clinical Pharmacology Questions 

�ŽĞƐ ƚŚĞ ĐůŝŶŝĐĂů ƉŚĂƌŵĂĐŽůŽŐǇ ƉƌŽŐƌĂŵ ƉƌŽǀŝĚĞ ƐƵƉƉŽƌƚŝǀĞ ĞǀŝĚĞŶĐĞ ŽĨ ĞĨĨĞĐƚŝǀĞŶĞƐƐ͍ 
zĞƐ͘ dŚĞ ϭ͘ϳϱ ŵŐ ^� ĚŽƐĞ ŽĨ �Dd ǁĂƐ ƐĞůĞĐƚĞĚ ĨŽƌ ƉŝǀŽƚĂů ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ;�DdͲϯϬϭ ĂŶĚ �DdͲ 
ϯϬϮͿ ďĂƐĞĚ ŽŶ ƐĂĨĞƚǇ ĂŶĚ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ŽďƚĂŝŶĞĚ ŝŶ ƉŚĂƐĞ Ϯ ƚƌŝĂů ^ƚƵĚǇ WdͲϭϰϭͲϱϰ͘ 

^ƚƵĚǇ WdͲϭϰϭͲϱϰ ǁĂƐ Ă ϭϰͲǁĞĞŬ͕ ŵƵůƚŝĐĞŶƚĞƌ͕ ƌĂŶĚŽŵŝǌĞĚ͕ W�KͲĐŽŶƚƌŽůůĞĚ͕ ƉĂƌĂůůĞůͲŐƌŽƵƉ͕ 
ĚŽƐĞͲĨŝŶĚŝŶŐ ƐƚƵĚǇ ƚŽ ĞǀĂůƵĂƚĞ ƚŚĞ ĞĨĨŝĐĂĐǇ ĂŶĚ ƐĂĨĞƚǇ ŽĨ ƚŚƌĞĞ ĨŝǆĞĚ ĚŽƐĞƐ ŽĨ ƐƵďĐƵƚĂŶĞŽƵƐ 
�Dd ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ &^�� ĂŶĚͬŽƌ ,^��͘ dŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚ ǁĂƐ 
ĐŚĂŶŐĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĨƌŽŵ ďĂƐĞůŝŶĞ ;ϮϴͲĚĂǇ ƉĞƌŝŽĚͿ ƚŽ ƚŚĞ ĞŶĚ ŽĨ ƐƚƵĚǇ ;�K^Ϳ ;ĨŝŶĂů Ϯϴ 
ĚĂǇƐ ŽĨ ƌĂŶĚŽŵŝǌĞĚ ƚŚĞƌĂƉǇͿ͘ �Ɛ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ Ϯ͕ Ă ĚŽƐĞͲƌĞƐƉŽŶƐĞ ƌĞůĂƚŝŽŶƐŚŝƉ ŽŶ ƉĞƌĐĞŶƚĂŐĞ 
ŽĨ ƌĞƐƉŽŶĚĞƌƐ ǁŝƚŚ ŽŶĞ ŵŽƌĞ ^^� ĐŽŵƉĂƌĞĚ ƚŽ ďĂƐĞůŝŶĞ ǁĂƐ ŽďƐĞƌǀĞĚ ǁŝƚŚŝŶ ƚŚĞ ĚŽƐĞ ƌĂŶŐĞ ŽĨ 
Ϭ͘ϳϱ ŵŐ ƚŽ ϭ͘ϳϱ ŵŐ͘ �ŵŽŶŐ ƚŚƌĞĞ ƐƚƵĚŝĞĚ ĚŽƐĞ ŐƌŽƵƉƐ͕ ŽŶůǇ ƚŚĞ ŚŝŐŚĞƐƚ ĚŽƐĞ ŐƌŽƵƉ͕ ϭ͘ϳϱ ŵŐ͕ 
ŵĞƚ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚ ;dĂďůĞ ϭϬͿ͘ �ĚĚŝƚŝŽŶĂůůǇ͕ ƚŚĞ ϭ͘ϳϱ ŵŐ ĚŽƐĞ ƐŚŽǁĞĚ 
ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƐŽŵĞ ĞǆƉůŽƌĂƚŽƌǇ ƐĞĐŽŶĚĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ ŝŶĐůƵĚŝŶŐ ƚŚĞ ŵĞĂŶ ĐŚĂŶŐĞ 
ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŽƚĂů &^&/͕ &^�^Ͳ��K͕ ĂŶĚ '�Y ƋƵĞƐƚŝŽŶ ϯ͘ ^ĂĨĞƚǇ ĚĂƚĂ ŝŶ ^ƚƵĚǇ WdͲϭϰϭͲ
ϱϰ ƐƵŐŐĞƐƚĞĚ ƚŚĂƚ ƐĞůĨͲĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ �Dd ϭ͘ϳϱ ŵŐ ^� ǁĂƐ ŐĞŶĞƌĂůůǇ ǁĞůůͲƚŽůĞƌĂƚĞĚ͘ DŽƐƚ 
ĐŽŵŵŽŶůǇ ƌĞƉŽƌƚĞĚ ƚƌĞĂƚŵĞŶƚͲĞŵĞƌŐĞŶƚ ĂĚǀĞƌƐĞ ĞǀĞŶƚƐ ;d���ƐͿ ǁĞƌĞ ŶĂƵƐĞĂ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ 
ƌĞĂĐƚŝŽŶƐ͕ ĨůƵƐŚŝŶŐ ĂŶĚ ŚĞĂĚĂĐŚĞ͘ DŽƐƚ d���Ɛ ǁĞƌĞ ŵŝůĚ Žƌ ŵŽĚĞƌĂƚĞ ŝŶ ŝŶƚĞŶƐŝƚǇ ĂŶĚ ƌĞƐŽůǀĞĚ 
ƐƉŽŶƚĂŶĞŽƵƐůǇ͘ dŚĞ ĨƌĞƋƵĞŶĐǇ ŽĨ ��Ɛ ǁĂƐ ƐŝŵŝůĂƌ ďĞƚǁĞĞŶ ƚŚĞ �Dd ϭ͘Ϯϱ ŵŐ ;ϲϱйͿ ĂŶĚ �Dd 
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ϭ͘ϳϱ ŵŐ ;ϳϭйͿ ŐƌŽƵƉƐ͘ KǀĞƌĂůů͕ ďĂƐĞĚ ŽŶ ƚŚĞ ƐĂĨĞƚǇ ĂŶĚ ĞĨĨŝĐĂĐǇ ƉƌŽĨŝůĞƐ ŽďƐĞƌǀĞĚ ŝŶ ^ƚƵĚǇ WdͲ 
ϭϰϭͲϱϰ͕ ƚŚĞ ϭ͘ϳϱ ŵŐ ^� ĚŽƐĞ ŽĨ �Dd ǁĂƐ ƐĞůĞĐƚĞĚ ĨŽƌ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ 

)LJXUH �� 3HUFHQWDJH RI 5HVSRQGHU� 'HILQHG DV DW /HDVW 2QH 0RUH 66( &RPSDUHG WR %DVHOLQH� LQ
3%2� ���� PJ� ���� PJ� DQG ���� PJ RI %07 LQ 6WXG\ 37������� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 66( VDWLVIDFWRU\ VH[XDO HYHQW� 3%2 SODFHER 

7DEOH ��� 6XPPDU\ RI 3ULPDU\ (IILFDF\ (QGSRLQW LQ 6WXG\ 37������� 
%07 �PJ� %07 �PJ� %07  �PJ� 

3ULPDU\ (QGSRLQW 3%2 ���� ���� ���� 
&KDQJH IURP EDVHOLQH LQ QXPEHU RI 66(V 

0HDQ ǻ IURP EDVHOLQH ��� ��� ��� ��� 

0HGLDQ ǻ IURP EDVHOLQH ��� ��� ��� ��� 

(VWLPDWH RI WUHDWPHQW PLQXV SODFHER 1$ ���� ���� ���� 

S�YDOXH �FRPSDUHG ZLWK SODFHER� 1$ ������ ������ ������ 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 66(V VDWLVIDFWRU\ VH[XDO HYHQWV� 3%2 SODFHER 
6RXUFH� 7DEOH ���� IURP 6WXG\ 37������� VWXG\ UHSRUW 

/Ɛ ƚŚĞ ƉƌŽƉŽƐĞĚ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ ƚŚĞ ŐĞŶĞƌĂů ƉĂƚŝĞŶƚ ƉŽƉƵůĂƚŝŽŶ ĨŽƌ ǁŚŝĐŚ ƚŚĞ
ŝŶĚŝĐĂƚŝŽŶ ŝƐ ďĞŝŶŐ ƐŽƵŐŚƚ͍ 
zĞƐ͘ dŚĞ ƉƌŽƉŽƐĞĚ ƌĞŐŝŵĞŶƐ ĂƌĞ ƐƵƉƉŽƌƚĞĚ ďǇ ĐůŝŶŝĐĂů ĞĨĨŝĐĂĐǇ͕ ƐĂĨĞƚǇ͕ W< ĂŶĚ ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ 
;W�Ϳ ĚĂƚĂ͘ dŚĞ ƐĂĨĞƚǇ ĂŶĚ ĞĨĨŝĐĂĐǇ ŽĨ �Dd ϭ͘ϳϱ ŵŐ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ŚĂǀĞ ďĞĞŶ 
ĚĞŵŽŶƐƚƌĂƚĞĚ ŝŶ ƚǁŽ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ;�DdͲϯϬϭ ĂŶĚ �DdͲϯϬϮͿ͘ �ŽƚŚ ŽĨ ƚŚĞƐĞ ƚƌŝĂůƐ ŵĞƚ ƚŚĞŝƌ 
ĐŽƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ ŽĨ ŝŵƉƌŽǀŝŶŐ ĚĞƐŝƌĞ ĂŶĚ ƌĞĚƵĐŝŶŐ ĚŝƐƚƌĞƐƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ůŽǁ 
ĚĞƐŝƌĞ͘ dŚĞ ŬĞǇ ƐĞĐŽŶĚĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚ ŽĨ ĞǀĂůƵĂƚŝŶŐ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĚŝĚ ŶŽƚ ƌĞĂĐŚ 
ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ŝŶ ĞŝƚŚĞƌ ƐƚƵĚǇ͘ dŚŝƐ ƌĞƐƵůƚ ŝƐ ŶŽƚ ĐŽŶƐŝƐƚĞŶƚ 
ǁŝƚŚ ƚŚĞ ƉŚĂƐĞ Ϯ ĚŽƐĞͲĨŝŶĚŝŶŐ ƐƚƵĚǇ ǁŚĞƌĞ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚůǇ ŚŝŐŚĞƌ ŶƵŵďĞƌƐ ŽĨ ^^�Ɛ 
ǁĞƌĞ ŽďƐĞƌǀĞĚ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ ƉůĂĐĞďŽ ;ƐĞĞ dĂďůĞ ϭϬͿ͘ dŚĞ ƌĞĂƐŽŶ ĨŽƌ ƚŚŝƐ 
ĚŝƐĐƌĞƉĂŶĐǇ ŝƐ ŶŽƚ ŬŶŽǁŶ͘ WŽƐƚͲŚŽĐ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ƚǁŽ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ƐŚŽǁĞĚ ƚŚĂƚ ƚŚĞ 
ƉĞƌĐĞŶƚĂŐĞ ŽĨ ^^�Ɛ ;ŶƵŵďĞƌ ŽĨ ^^�Ɛ ƉĞƌ ƚŽƚĂů ŶƵŵďĞƌ ŽĨ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐͿ ǁĂƐ ϲϱй ŝŶ ƚŚĞ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�Dd ϭ͘ϳϱ ŵŐ ŐƌŽƵƉ ĂŶĚ ϰϵй ŝŶ ƚŚĞ W�K ŐƌŽƵƉ͖ ƚŚŝƐ ĚŝĨĨĞƌĞŶĐĞ ǁĂƐ ŶŽŵŝŶĂůůǇ ƐƚĂƚŝƐƚŝĐĂůůǇ 
ƐŝŐŶŝĨŝĐĂŶƚ ;ƉфϬ͘ϬϬϬϭͿ͘ �ůƚŚŽƵŐŚ ƚŚĞ ^^�Ɛ ĚŝĚ ŶŽƚ ƌĞĂĐŚ ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ͕ ƚŚĞ ƌĞƐƵůƚƐ ĨƌŽŵ 
ƚŚĞ ƚǁŽ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ;ƐĞĞ ^ĞĐƚŝŽŶ ϴͿ ǁĂƐ ƐƵĨĨŝĐŝĞŶƚ ƚŽ ƐƵƉƉŽƌƚ ĂƉƉƌŽǀĂů͘ 

�ǆƉŽƐƵƌĞͲZĞƐƉŽŶƐĞ ĨŽƌ �ĨĨŝĐĂĐǇ 
/Ŷ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͕ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ĐŚĂŶŐĞƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ ĞŶĚ ŽĨ
ƐƚƵĚǇ ŝŶ ƚŚĞ ĚĞƐŝƌĞ ĚŽŵĂŝŶ ĨƌŽŵ ƚŚĞ &ĞŵĂůĞ ^ĞǆƵĂů &ƵŶĐƚŝŽŶ /ŶĚĞǆ ;&^&/Ͳ�͖ ĂůƐŽ ƌĞĨĞƌƌĞĚ ƚŽ ĂƐ
ƚŚĞ &^&/ YƵĞƐƚŝŽŶƐ ϭ ĂŶĚ ϮͿ ĂŶĚ ŝŶ ƚŚĞ ƐĐŽƌĞ ĨŽƌ ĨĞĞůŝŶŐ ďŽƚŚĞƌĞĚ ďǇ ůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂƐ
ŵĞĂƐƵƌĞĚ ďǇ ƚŚĞ &ĞŵĂůĞ ^ĞǆƵĂů �ŝƐƚƌĞƐƐ ^ĐĂůĞ ʹ �ĞƐŝƌĞͬ�ƌŽƵƐĂůͬKƌŐĂƐŵ ;&^�^Ͳ��K YƵĞƐƚŝŽŶ 
ϭϯͿ ;^ĞĞ ^ĞĐƚŝŽŶ ϴ ĨŽƌ ĨƵƌƚŚĞƌ ĚĞƚĂŝůƐͿ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ĞǆƉŽƐƵƌĞͲƌĞƐƉŽŶƐĞ 
ƌĞůĂƚŝŽŶƐŚŝƉƐ ĨŽƌ �Dd ŽŶ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ &^&/ ;Yϭ ĂŶĚ YϮͿ ƐĐŽƌĞƐ ĂƐ ǁĞůů ĂƐ
&^�^Ͳ��K ;YϭϯͿ ŝŶ ƚŚĞ ƌĂŶŐĞ ŽĨ ĞǆƉŽƐƵƌĞ ĨŽƌ �Dd ϭ͘ϳϱ ŵŐ͘ dŚĞ ŽďƐĞƌǀĞĚ &^&/ͲYϭ ĂŶĚ &^&/ͲYϮ
ŵĂǆŝŵƵŵ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ;ďĂƐĞůŝŶĞ ĚĞĨŝŶĞĚ ĂƐ ƚŚĞ ƐĐŽƌĞ Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ƌĂŶĚŽŵŝǌĂƚŝŽŶͿ ĨŽƌ 
ĞĂĐŚ ƐƵďũĞĐƚ ĚƵƌŝŶŐ ƚŚĞ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ƉĞƌŝŽĚ ǀĞƌƐƵƐ ĐŽƌƌĞƐƉŽŶĚŝŶŐ ŵŽĚĞůͲƉƌĞĚŝĐƚĞĚ ĂǀĞƌĂŐĞ 
ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ĚƵƌŝŶŐ ĚŽƐŝŶŐ ĚĂǇƐ ;��s'�K^�Ϳ ŝŶ ^ƚƵĚŝĞƐ WdͲϭϰϭͲϱϰ͕ �DdͲϯϬϭ ĂŶĚ �DdͲ 
ϯϬϮ ĂƌĞ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ ϯ ĂŶĚ &ŝŐƵƌĞ ϰ͘ �Ɛ ƐŚŽǁŶ ŝŶ ƚŚĞ ĨŝŐƵƌĞƐ͕ ŵŽƌĞ ƚŚĂŶ ϲϬй ŽĨ ƚŚĞ W�K 
ƐƵďũĞĐƚƐ ŚĂĚ ŶŽ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ &^&/ͲYϭ ĂŶĚ &^&/ͲYϮ ƐĐŽƌĞ ;ŝ͘Ğ͕͘ ŵĂǆŝŵƵŵ ĐŚĂŶŐĞ ĨƌŽŵ
ďĂƐĞůŝŶĞсϬͿ͕ ǁŚŝůĞ Ăůů ƚŚĞ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ ĂĐƚŝǀĞ ĚŽƐĞƐ ŚĂĚ Ă ŵĂǆŝŵƵŵ ŝŵƉƌŽǀĞŵĞŶƚ 
ĂĐƌŽƐƐ ǀŝƐŝƚƐ ŝŶ &^&/ͲYϭ ĂŶĚ &^&/ͲYϮ ƐĐŽƌĞ ďǇ Ăƚ ůĞĂƐƚ ϭ ƉŽŝŶƚ ĐŽŵƉĂƌĞĚ ƚŽ ďĂƐĞůŝŶĞ ;DĞĂŶ
ŝŵƉƌŽǀĞŵĞŶƚƐ ŝŶ &^&/ Yϭ ĂŶĚ YϮ ĨƌŽŵ ďĂƐĞůŝŶĞ ĂƌĞ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ ϭϮ ƵŶĚĞƌ ^ĞĐƚŝŽŶ ϴͿ͘ �Ɛ ƚŚĞ
��s'�K^� ǀĂůƵĞƐ ŝŶĐƌĞĂƐĞĚ͕ ƚŚĞƌĞ ǁĂƐ ŐĞŶĞƌĂůůǇ Ă ƚƌĞŶĚ ŽĨ ĂŶ ŝŶĐƌĞĂƐŝŶŐ ƉĞƌĐĞŶƚĂŐĞ ŽĨ 
ƐƵďũĞĐƚƐ ĂĐŚŝĞǀŝŶŐ ŝŵƉƌŽǀĞŵĞŶƚ ďǇ Ăƚ ůĞĂƐƚ Ϯ ƉŽŝŶƚƐ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ƚƌĞŶĚ ǁĂƐ ǁĞĂŬ ĚƵĞ ƚŽ ƚŚĞ 
ǀĂƌŝĂďŝůŝƚǇ ŝŶ ƚŚĞ ĚĂƚĂ͘ KǀĞƌĂůů͕ ǁŚŝůĞ �Dd ϭ͘ϳϱ ŵŐ ƐŚŽǁĞĚ Ă ƉŽƐŝƚŝǀĞ ƌĞƐƉŽŶƐĞ ĐŽŵƉĂƌĞĚ ƚŽ 
W�K͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ĞǀŝĚĞŶƚ ĞǆƉŽƐƵƌĞͲƌĞƐƉŽŶƐĞ ƌĞůĂƚŝŽŶƐŚŝƉ ĨŽƌ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ 
ǁŝƚŚŝŶ ƚŚĞ ƌĂŶŐĞ ŽĨ ĞǆƉŽƐƵƌĞ ĨŽƌ �Dd ϭ͘ϳϱ ŵŐ͘ 
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BMT 1.75 mg group and 49% in the P30 group; this difference was nominally statistically

significant (p<0.0001). Although the SSEs did not reach statistical significance, the results from

the two coprimary endpoints (see Section 8) was sufficient to support approval.

Exposure-Response for Efficacy

In the phase 3 trials, the coprimary efficacy endpoints were changes from baseline to end of

study in the desire domain from the Female Sexual Function Index (FSFI-D; also referred to as

the FSF| Questions 1 and 2) and in the score for feeling bothered by low sexual desire as

measured by the Female Sexual Distress Scale — Desire/Arousal/Orgasm (FSDS-DAO Question

13) (See Section 8 for further details). There were no significant exposure-response

relationships for BMT on the coprimary efficacy endpoints FSF| (Q1 and Q2) scores as well as

FSDS-DAO (Q13) in the range of exposure for BMT 1.75 mg. The observed FSFI-Q1 and FSFI-Q2

maximum change from baseline (baseline defined as the score at the time of randomization) for

each subject during the randomization period versus corresponding model-predicted average

plasma concentration during dosing days (CAVGDOSE) in Studies PT-141-54, BMT-301 and BMT-

302 are shown in Figure 3 and Figure 4. As shown in the figures, more than 60% of the P30

subjects had no improvement in FSFI-Q1 and FSFI-Q2 score (i.e., maximum change from

baseline=0), while all the subjects who received active doses had a maximum improvement

across visits in FSFI-Q1 and FSFI-Q2 score by at least 1 point compared to baseline (Mean

improvements in FSF| Q1 and Q2 from baseline are shown in Figure 12 under Section 8). As the

CAVGDOSE values increased, there was generally a trend of an increasing percentage of

subjects achieving improvement by at least 2 points. However, the trend was weak due to the

variability in the data. Overall, while BMT 1.75 mg showed a positive response compared to

P30, there was no evident exposure-response relationship for the primary efficacy endpoints

within the range of exposure for BMT 1.75 mg.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH �� 2EVHUYHG )6),�4� 0D[LPXP &KDQJH )URP %DVHOLQH YV� 0RGHO�3UHGLFWHG $YHUDJH
&RQFHQWUDWLRQ 'XULQJ 'RVLQJ 'D\V LQ 6WXGLHV 37�������� %07����� DQG %07���� 

7KH DYHUDJH %07 FRQFHQWUDWLRQV ZHUH ELQQHG LQWR VL[ JURXSV� 7KH JURXS ZLWK DYHUDJH %07 FRQFHQWUDWLRQV � ZDV VXEMHFWV ZKR 
GLG QRW DGPLQLVWHU DQ\ DFWLYH GRVH �H�J�� SODFHER VXEMHFWV�� 7KH UHPDLQLQJ ILYH JURXSV ZHUH IURP VXEMHFWV ZKR UHFHLYHG DFWLYH 
GRVHV ������ ���� DQG ���� PJ� DQG HDFK JURXS KDG URXJKO\ WKH VDPH QXPEHU RI VXEMHFWV� 7KH [�D[LV YDOXHV ZHUH FDOFXODWHG DV WKH 
�PLQ � PD[��� RI HDFK JURXS¶V DYHUDJH %07 FRQFHQWUDWLRQV YDOXHV 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� )6),�4� )HPDOH 6H[XDO )XQFWLRQ ,QGH[±4XHVWLRQ � 
6RXUFH� )LJXUH �� RQ SDJH �� RI $SSOLFDQW¶V SRSXODWLRQ 3.3' UHSRUW 33.���� 

)LJXUH �� 2EVHUYHG )6),�4� 0D[LPXP &KDQJH )URP %DVHOLQH YV� 0RGHO�3UHGLFWHG $YHUDJH
&RQFHQWUDWLRQ 'XULQJ 'RVLQJ 'D\V LQ 6WXGLHV 37�������� %07����� DQG %07���� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� )6),�4� )HPDOH 6H[XDO )XQFWLRQ ,QGH[±4XHVWLRQ � 
6RXUFH� )LJXUH �� RQ SDJH �� RI $SSOLFDQW¶V SRSXODWLRQ 3.3' UHSRUW 33.���� 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ǆƉŽƐƵƌĞͲZĞƐƉŽŶƐĞ ĨŽƌ ^ĂĨĞƚǇ 
�ůŽŽĚ ƉƌĞƐƐƵƌĞ 

dŚĞƌĞ ǁĂƐ Ă ĐůĞĂƌ ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ �Dd͛Ɛ ĞĨĨĞĐƚ ŽŶ �W ĂŶĚ �Dd ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘ dŚĞ ůĂƌŐĞƐƚ 
ŵĞĂŶ ^�W ĂŶĚ ��W ŝŶĐƌĞĂƐĞƐ ŽĐĐƵƌƌĞĚ ǁŝƚŚ ƉĞĂŬ �Dd ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŝŶ ƚŚĞ ƉĞƌŝƉŚĞƌĂů 
ĐŽŵƉĂƌƚŵĞŶƚ͘ ^ŝŵƵůĂƚĞĚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŝŶ ƚŚĞ ƉůĂƐŵĂ ĂŶĚ ƉĞƌŝƉŚĞƌĂů ĐŽŵƉĂƌƚŵĞŶƚ ĂŶĚ ŵĞĂŶ 
�W ŝŶĐƌĞĂƐĞ ĂĨƚĞƌ Ă ƐŝŶŐůĞ ^� ĚŽƐĞ ŽĨ ϭ͘ϳϱ ŵŐ �Dd ĂƌĞ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ ϱ͘ dŚĞ ůĂƌŐĞƐƚ ŵĞĂŶ ^�W 
ŝŶĐƌĞĂƐĞ ǁĂƐ ƉƌĞĚŝĐƚĞĚ ƚŽ ďĞ ϭ͘ϳ͕ Ϯ͘ϵ͕ ϰ͘Ϭ ĂŶĚ ϭϭ͘ϱ ŵŵ ,Ő ĂĨƚĞƌ Ă ƐŝŶŐůĞ ^� ĚŽƐĞ ŽĨ Ϭ͘ϳϱ ŵŐ͕ 
ϭ͘Ϯϱ ŵŐ͕ ϭ͘ϳϱ ŵŐ͕ ĂŶĚ ϱ ŵŐ �Dd͕ ƌĞƐƉĞĐƚŝǀĞůǇ ;&ŝŐƵƌĞ ϲ ĂŶĚ dĂďůĞ ϭϭͿ͘ dŚĞ ƉƌĞĚŝĐƚĞĚ ŵĞĂŶ 
ŝŶĐƌĞĂƐĞ ĨŽƌ ��W ǁĂƐ ƐůŝŐŚƚůǇ ůŽǁĞƌ ƚŚĂŶ ƚŚĂƚ ĨŽƌ ^�W͕ ĨŽƌ Ă ŐŝǀĞŶ ĚŽƐĞ͘ 

)LJXUH �� 6LPXODWHG 7\SLFDO %07 &RQFHQWUDWLRQV LQ 3ODVPD DQG 3HULSKHUDO &RPSDUWPHQW DQG
0HDQ %ORRG 3UHVVXUH ,QFUHDVH $IWHU 6LQJOH 6& 'RVH RI ���� PJ %07 

%ODFN OLQH FRQFHQWUDWLRQV LQ WKH SODVPD� UHG OLQH FRQFHQWUDWLRQV LQ WKH SHULSKHUDO FRPSDUWPHQW� JUHHQ OLQH PHDQ 6%3 LQFUHDVH� 
EOXH OLQH PHDQ '%3 LQFUHDVH 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV� 6%3 V\VWROLF EORRG SUHVVXUH� '%3 GLDVWROLF EORRG SUHVVXUH 
6RXUFH� )LJXUH ��� SDJH ��� RI $SSOLFDQW¶V SRSXODWLRQ 3.3' UHSRUW 33.���� 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH �� 6LPXODWHG 0HDQ 6\VWROLF %ORRG 3UHVVXUH DQG 'LDVWROLF %ORRG 3UHVVXUH ,QFUHDVHV $IWHU D
6LQJOH 6& 'RVH RI ���� PJ����� PJ� ���� PJ� DQG � PJ %07 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV� 6%3 V\VWROLF EORRG SUHVVXUH� '%3 GLDVWROLF EORRG SUHVVXUH 
6RXUFH� )LJXUH �� SDJH � RI $SSOLFDQW¶V UHVSRQVH WR ,QIRUPDWLRQ 5HTXHVW RI ��$XJ���� 

7DEOH ��� 6LPXODWHG /DUJHVW 0HDQ 6\VWROLF %ORRG 3UHVVXUH DQG 'LDVWROLF %ORRG 3UHVVXUH
,QFUHDVHV $IWHU 6LQJOH 6& 'RVH RI ���� PJ� ���� PJ� ���� PJ� DQG � PJ %07 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV� 6%3 V\VWROLF EORRG SUHVVXUH� '%3 GLDVWROLF EORRG SUHVVXUH 
6RXUFH� 7DEOH � RQ SDJH � RI $SSOLFDQW¶V UHVSRQVH WR ,QIRUPDWLRQ 5HTXHVW RI ��$XJ���� 

/ŶĐŝĚĞŶĐĞ ŽĨ ǀŽŵŝƚŝŶŐ ĂŶĚ ŶĂƵƐĞĂ 

dŚĞƌĞ ǁĂƐ Ă ĐůĞĂƌ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ �Dd ĞǆƉŽƐƵƌĞ ĂŶĚ ŽĚĚƐ ŽĨ ĞǆƉĞƌŝĞŶĐŝŶŐ ǀŽŵŝƚŝŶŐ͕ 
ŶĂƵƐĞĂ͕ ĂŶĚ ŶĂƵƐĞĂ ƐĞǀĞƌŝƚǇ͘ dŚĞ ƉůĂƐŵĂ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŽĨ �Dd ǁĞƌĞ ďŽĚǇ ǁĞŝŐŚƚ ĚĞƉĞŶĚĞŶƚ 
ǁŝƚŚ ŚŝŐŚĞƌ ďŽĚǇ ǁĞŝŐŚƚ ƐƵďũĞĐƚƐ ŚĂǀŝŶŐ ůŽǁĞƌ ĞǆƉŽƐƵƌĞƐ ƚŚĂŶ ůŽǁĞƌ ďŽĚǇ ǁĞŝŐŚƚ ƐƵďũĞĐƚƐ ĨŽƌ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƚŚĞ ƐĂŵĞ ĨŝǆĞĚ ĚŽƐĞ͘ dŚĞ ƉƌŽďĂďŝůŝƚǇ ŽĨ ŶĂƵƐĞĂ ŝŶĐƌĞĂƐĞƐ ǁŝƚŚ �ŵĂǆ ;&ŝŐƵƌĞ ϳͿ͘ >ŽǁĞƌ ďŽĚǇ 
ǁĞŝŐŚƚ ƐƵďũĞĐƚƐ ŚĂǀĞ ŚŝŐŚĞƌ ĚƌƵŐ ĞǆƉŽƐƵƌĞ ĂŶĚ ǁĞƌĞ ŽďƐĞƌǀĞĚ ƚŽ ŚĂǀĞ Ă ŚŝŐŚĞƌ ƌŝƐŬ ŽĨ ǀŽŵŝƚŝŶŐ 
ĂŶĚ ŶĂƵƐĞĂ͘ 

)LJXUH �� 3UHGLFWHG DQG 2EVHUYHG 3UREDELOLW\ RI 1DXVHD E\ &PD[ DQG %RG\ :HLJKW 

'DWD ZHUH IURP ���� VXEMHFWV IURP VWXG\ ��� DQG ��� UHFHLYLQJ %07 � PJ DQG ���� PJ 6& LQ WKH SORW IRU &PD[ �WRS� DQG ZHUH IURP 
��� VXEMHFWV UHFHLYLQJ %07 ���� PJ 6& LQ WKH SORW IRU ERG\ ZHLJKW �ERWWRP�� 2EVHUYHG �GRWV� DQG PRGHO SUHGLFWHG SUREDELOLWLHV 
�OLQH� ZLWK ��� &, LV �VKDGHG DUHD� EDVHG RQ D ORJLVWLF PRGHO SORWWHG DW WKH PHGLDQ RI LQGLYLGXDO &PD[ RU ERG\ ZHLJKW YDOXHV� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV 
6RXUFH� &UHDWHG E\ )'$ UHYLHZHU XVLQJ GDWD ILOH ³QDXVHD�[SW�´ 

ϵϲ 
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(b) (4)

(b) (4)

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

YdĐ ĂƐƐĞƐƐŵĞŶƚ 

^ƚƵĚǇ WdͲϭϰϭͲϮϬϬϱͲϮϴ ƐŚŽǁĞĚ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ YdĐ ƉƌŽůŽŶŐĂƚŝŽŶ ĨŽůůŽǁŝŶŐ Ă ƐŝŶŐůĞ ŝŶƚƌĂŶĂƐĂů ;/EͿ
ĚŽƐĞ ŽĨ ϮϬ ŵŐ �Dd͘ dŚĞ ƐƵƉƌĂͲƚŚĞƌĂƉĞƵƚŝĐ �Dd ĚŽƐĞ ;ϮϬ ŵŐ /EͿ ƉƌŽĚƵĐĞĚ Ă ŵĞĂŶ �Dd �ŵĂǆ 
ǀĂůƵĞ ;ϭϵϮцϭϬϴ ŶŐͬŵ>Ϳ ŽĨ ĂƉƉƌŽǆŝŵĂƚĞůǇ Ϯ͘ϱͲĨŽůĚ ƚŚĞ ŵĞĂŶ �ŵĂǆ ;ϳϮ͘ϴцϭϯ͘ϱ ŶŐͬŵ>Ϳ Ăƚ ƚŚĞ 
ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ ŽĨ ϭ͘ϳϱ ŵŐ ^�͘ �ŽŶƐŝĚĞƌŝŶŐ Ă ŵĂǆŝŵƵŵ ϮͲĨŽůĚ ŝŶĐƌĞĂƐĞ ŝŶ �Dd �h� ;ĂŶĚ Ă 
ůĞƐƐĞƌ ĚĞŐƌĞĞ ŽĨ ŝŶĐƌĞĂƐĞ ŝŶ �ŵĂǆͿ ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ƌĞŶĂů Žƌ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ƉĂƚŝĞŶƚƐ͕ ƚŚĞ Yd 
ƐƚƵĚǇ ĐŽǀĞƌƐ ƚŚĞ ǁŽƌƐƚͲĐĂƐĞ ƐĐĞŶĂƌŝŽ ĨŽƌ �Dd ĞǆƉŽƐƵƌĞ͘ 

KǀĞƌĂůů͕ ďĂƐĞĚ ŽŶ ƚŚĞ ĞǆƉŽƐƵƌĞͲƌĞƐƉŽŶƐĞ ĂŶĂůǇƐŝƐ ĨŽƌ ďŽƚŚ ƐĂĨĞƚǇ ĂŶĚ ĞĨĨŝĐĂĐǇ ĂůŽŶŐ ǁŝƚŚ ƚŚĞ 
YdĐ ĂƐƐĞƐƐŵĞŶƚ͕ �Dd ϭ͘ϳϱ ŵŐ ^� ŝƐ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ ƚŚĞ ŐĞŶĞƌĂů ƉŽƉƵůĂƚŝŽŶ ŽĨ ,^�� ƉĂƚŝĞŶƚƐ͘ 

KŶƐĞƚ ĂŶĚ ĚƵƌĂƚŝŽŶ ŽĨ ĚƌƵŐ ĞĨĨĞĐƚ 

�Dd ŝƐ ƌĞĐŽŵŵĞŶĚĞĚ ƚŽ ďĞ ĂĚŵŝŶŝƐƚĞƌĞĚ Ăƚ ůĞĂƐƚ ϰϱ ŵŝŶƵƚĞƐ ďĞĨŽƌĞ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ͘ dŚĞ ŽŶƐĞƚ 
ƚŝŵĞ ŽĨ ϰϱ ŵŝŶƵƚĞƐ ŝƐ ďĂƐĞĚ ŽŶ ƚŚĞ ŽďƐĞƌǀĞĚ dŵĂǆ ŽĨ ϭ͘Ϭ ŚŽƵƌ ĨŽůůŽǁŝŶŐ ^� ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĂŶĚ ŝƐ 
ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ŝŶƐƚƌƵĐƚŝŽŶƐ ŐŝǀĞŶ ƚŽ ƐƵďũĞĐƚƐ ŝŶ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ 

ZĞŐĂƌĚŝŶŐ ƚŚĞ ĚƵƌĂƚŝŽŶ ŽĨ ĚƌƵŐ ĞĨĨĞĐƚ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ŝŶŝƚŝĂůůǇ ƉƌŽƉŽƐĞĚ ƚŚĂƚ
 

ϵϳ
 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

QTc assessment

Study PT-141-2005-28 showed no significant QTc prolongation following a single intranasal (IN)

dose of 20 mg BMT. The supra-therapeutic BMT dose (20 mg IN) produced a mean BMT Cmax

value (192:108 ng/mL) of approximately 25-fold the mean Cmax (72.8:135 ng/mL) at the

therapeutic dose of 1.75 mg SC. Considering a maximum 2-fold increase in BMT AUC (and a

lesser degree of increase in Cmax) in patients with renal or hepatic impairment patients, the QT

study covers the worst-case scenario for BMT exposure.

Overall, based on the exposure-response analysis for both safety and efficacy along with the

OTC assessment, BMT 1.75 mg SC is appropriate for the general population of HSDD patients.

Onset and duration of drug effect

BMT is recommended to be administered at least 45 minutes before sexual activity. The onset

time of 45 minutes is based on the observed Tmax of 1.0 hour following SC administration and is

consistent with instructions given to subjects in phase 3 trials.

Regarding the duration of drug effect, the Applicant initially proposed that—
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

(b) (4)

ǁĞ ƌĞĐŽŵŵĞŶĚ ƐƚĂƚŝŶŐ ŝŶ ƚŚĞ ůĂďĞů ƚŚĂƚ ƚŚĞ ŽƉƚŝŵĂů ǁŝŶĚŽǁ ĨŽƌ �Dd ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŚĂƐ ŶŽƚ 
ďĞĞŶ ĨƵůůǇ ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘ 

/Ɛ ĂŶ ĂůƚĞƌŶĂƚŝǀĞ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ Žƌ ŵĂŶĂŐĞŵĞŶƚ ƐƚƌĂƚĞŐǇ ƌĞƋƵŝƌĞĚ ĨŽƌ ƐƵďƉŽƉƵůĂƚŝŽŶƐ ďĂƐĞĚ
ŽŶ ŝŶƚƌŝŶƐŝĐ ƉĂƚŝĞŶƚ ĨĂĐƚŽƌƐ͍ 
zĞƐ͘ �Dd ĞǆƉŽƐƵƌĞ ǁĂƐ ŚŝŐŚĞƌ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ĂŶĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͘ 
�ŽŵŵĞŶƚƐ ĨŽƌ ĞĂĐŚ ƐƉĞĐŝĨŝĐ ƉŽƉƵůĂƚŝŽŶ ĂƌĞ ƉƌŽǀŝĚĞĚ ďĞůŽǁ͘ 

ZĞŶĂů ŝŵƉĂŝƌŵĞŶƚ 

/Ŷ Ă ĚĞĚŝĐĂƚĞĚ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ƐƚƵĚǇ ;^ƚƵĚǇ �DdͲϭϭϱͿ͕ ƚŚĞ W< ƉƌŽĨŝůĞ ŽĨ �Dd ĨŽůůŽǁŝŶŐ Ă 
ϭ͘ϳϱ ŵŐ ƐŝŶŐůĞ ^� ĚŽƐĞ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŝůĚ͕ ŵŽĚĞƌĂƚĞ͕ ĂŶĚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ƌĞůĂƚŝǀĞ ƚŽ 
ĚĞŵŽŐƌĂƉŚŝĐĂůůǇ ŵĂƚĐŚĞĚ ĐŽŶƚƌŽůƐ ǁŝƚŚ ŶŽƌŵĂů ƌĞŶĂů ĨƵŶĐƚŝŽŶ ǁĂƐ ŝŶǀĞƐƚŝŐĂƚĞĚ͘ dŚĞ ŵĞĂŶ �Dd 
�ŵĂǆ ǀĂůƵĞƐ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů ƌĞŶĂů ĨƵŶĐƚŝŽŶ ĂŶĚ ŵŝůĚ͕ ŵŽĚĞƌĂƚĞ͕ ĂŶĚ ƐĞǀĞƌĞ ƌĞŶĂů 
ŝŵƉĂŝƌŵĞŶƚ ǁĞƌĞ ĐŽŵƉĂƌĂďůĞ ;dĂďůĞ ϭϮͿ͘ �Dd �h�ƚ ĂŶĚ �h�ϬͲŝŶĨ ĂƉƉĞĂƌĞĚ ƚŽ ďĞ ŚŝŐŚĞƌ ŝŶ 
ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŝůĚ ƚŽ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ĐŽŵƉĂƌĞĚ ƚŽ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů ƌĞŶĂů 
ĨƵŶĐƚŝŽŶ͘ ^ƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ŚĂǀĞ ŵĞĂŶ �h� ƚŚĂƚ ǁĂƐ ϮͲĨŽůĚ ŚŝŐŚĞƌ ƚŚĂŶ 
ƚŚĂƚ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽƌŵĂů ƌĞŶĂů ĨƵŶĐƚŝŽŶ͘ 

7DEOH ��� 0HDQ � 6' 3. 3DUDPHWHUV RI %07 LQ 6XEMHFWV :LWK 1RUPDO 5HQDO )XQFWLRQ DQG 0LOG�
0RGHUDWH� DQG 6HYHUH 5HQDO ,PSDLUPHQW LQ 6WXG\ %07���� 

7UHDWPHQW *URXS 
1RUPDO 5HQDO 0LOG 5HQDO 0RGHUDWH 5HQDO 6HYHUH 5HQDO 
)XQFWLRQ ,PSDLUPHQW ,PSDLUPHQW ,PSDLUPHQW 

3. 3DUDPHWHUV 1 � 1 � 1 � 1 � 
&PD[ �QJ�P/� ��������� ��������� ��������� ��������� 

7PD[ �K� PHGLDQ �UDQJH� ��� ����±���� ���� �����±����� ��� ����±���� ��� ����±���� 
$8&��W �QJK�P/� �������� �������� ������� ������� 

$8&��LQI �QJK�P/� �������� �������� ������� ������� 

7��� �K� ��������� ��������� ��������� ��������� 

&/�) �/�K� ��������� ��������� ��������� ��������� 
$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� 6' VWDQGDUG GHYLDWLRQ� 3. 
SKDUPDFRNLQHWLFV 

^ĂĨĞƚǇ ZĞƐƵůƚƐ 
^ĞǀĞƌŝƚǇ ŽĨ d���Ɛ ǁĂƐ ŐƌĞĂƚĞƌ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ;ŶŽƌŵĂů ƌĞŶĂů ĨƵŶĐƚŝŽŶ͗ 
ŵŝůĚ d���Ɛ ϱϬй͕ ŵŽĚĞƌĂƚĞ d���Ɛ Ϯϱй͕ ƐĞǀĞƌĞ d���Ɛ Ϭй͖ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͗ ŵŝůĚ d���Ɛ 
Ϭй͕ ŵŽĚĞƌĂƚĞ d���Ɛ ϴϴй͕ ƐĞǀĞƌĞ d���Ɛ ϭϯйͿ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ ǁĂƐ ŚŝŐŚĞƌ 
ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ;ŶŽƌŵĂů ƌĞŶĂů ĨƵŶĐƚŝŽŶ͗ ŶĂƵƐĞĂ Ϯϱй͕ ǀŽŵŝƚŝŶŐ ϭϯй͖ 
ƐĞǀĞƌĞ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͗ ŶĂƵƐĞĂ ϱϬй͕ ǀŽŵŝƚŝŶŐ ϮϱйͿ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ĂƐĞĚ ŽŶ ƚŚĞƐĞ ĨŝŶĚŝŶŐƐ͕ �Dd ƐŚŽƵůĚ ďĞ ƵƐĞĚ ǁŝƚŚ ĐĂƵƚŝŽŶ ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ƌĞŶĂů 
ŝŵƉĂŝƌŵĞŶƚ͘ EŽ ĚŽƐĂŐĞ ĂĚũƵƐƚŵĞŶƚƐ ĂƌĞ ƌĞĐŽŵŵĞŶĚĞĚ ĨŽƌ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ŵŝůĚ ƚŽ ŵŽĚĞƌĂƚĞ 
ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ͘ 

,ĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ 

� ĚĞĚŝĐĂƚĞĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ƐƚƵĚǇ ;^ƚƵĚǇ �DdͲϭϭϲͿ ŝŶĚŝĐĂƚĞĚ Ă ĐŽŵƉĂƌĂďůĞ �Dd ĞǆƉŽƐƵƌĞ 
ďĞƚǁĞĞŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŝůĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ĂŶĚ ƚŚŽƐĞ ǁŝƚŚ ŶŽƌŵĂů ŚĞƉĂƚŝĐ ĨƵŶĐƚŝŽŶ͘ �Ƶƚ 
�Dd �ŵĂǆ ĂŶĚ �h� ŝŶĐƌĞĂƐĞĚ ďǇ ϭ͘ϯͲĨŽůĚ ĂŶĚ ϭ͘ϳͲĨŽůĚ ƌĞƐƉĞĐƚŝǀĞůǇ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŽĚĞƌĂƚĞ 
ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͕ ƌĞůĂƚŝǀĞ ƚŽ ƚŚŽƐĞ ǁŝƚŚ ŶŽƌŵĂů ĨƵŶĐƚŝŽŶ͘ dŚĞ ƐůŝŐŚƚůǇ ŝŶĐƌĞĂƐĞĚ ĞǆƉŽƐƵƌĞ ŝƐ 
ŶŽƚ ůŝŬĞůǇ ƚŽ ŚĂǀĞ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĞĨĨĞĐƚ ŽŶ ƐĂĨĞƚǇ͘ EŽ W< ŝŶĨŽƌŵĂƚŝŽŶ ŝƐ ĂǀĂŝůĂďůĞ ŝŶ ƐƵďũĞĐƚƐ 
ǁŝƚŚ ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͕ ďƵƚ �Dd ĞǆƉŽƐƵƌĞ ŝƐ ĞǆƉĞĐƚĞĚ ƚŽ ďĞ ŚŝŐŚĞƌ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ 
ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ĂƐ ƚŚĞƌĞ ǁĂƐ ĂŶ ŝŶĐƌĞĂƐŝŶŐ ƚƌĞŶĚ ďĞƚǁĞĞŶ �Dd ĞǆƉŽƐƵƌĞ ĂŶĚ 
ĚĞĐƌĞĂƐŝŶŐ ŚĞƉĂƚŝĐ ĨƵŶĐƚŝŽŶ͘ �Dd ƐŚŽƵůĚ ďĞ ƵƐĞĚ ǁŝƚŚ ĐĂƵƚŝŽŶ ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ 
ŝŵƉĂŝƌŵĞŶƚ ďĞĐĂƵƐĞ ŽĨ Ă ƉŽƚĞŶƚŝĂů ŝŶĐƌĞĂƐĞ ŝŶ ĨƌĞƋƵĞŶĐǇ ĂŶĚ ƐĞǀĞƌŝƚǇ ŽĨ ��Ɛ ;Ğ͘Ő͕͘ ŶĂƵƐĞĂ ĂŶĚ 
ǀŽŵŝƚŝŶŐͿ ƚŚĂƚ ĂƌĞ ĐŽŵŵŽŶůǇ ƌĞůĂƚĞĚ ƚŽ �Dd ƚƌĞĂƚŵĞŶƚ͘ dŚĞ W< ƉĂƌĂŵĞƚĞƌƐ ŽĨ �Dd ŝŶ ƐƵďũĞĐƚƐ 
ǁŝƚŚ ǀĂƌŝŽƵƐ ĚĞŐƌĞĞƐ ŽĨ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϭϯ͘ 

7DEOH ��� 0HDQ � 6' 3. 3DUDPHWHUV RI %07 LQ 6XEMHFWV :LWK 1RUPDO +HSDWLF )XQFWLRQ DQG 0LOG RU
0RGHUDWH +HSDWLF ,PSDLUPHQW LQ 6WXG\ %07���� 

7UHDWPHQW *URXS 
1RUPDO +HSDWLF 0LOG +HSDWLF 0RGHUDWH +HSDWLF 

)XQFWLRQ ,PSDLUPHQW ,PSDLUPHQW 
3. 3DUDPHWHUV 1 � 1 � 1 � 
&PD[ �QJ�P/� ��������� ��������� ��������� 

7PD[ �K� PHGLDQ �UDQJH� ��� ���������� ���� ����������� ��� ��������� 
$8&��W �QJK�P/� �������� �������� �������� 

$8&��LQI �QJK�P/� �������� �������� �������� 

7��� �K� ��������� ��������� ��������� 

&/�) �/�K� ��������� ��������� ��������� 
$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� 6' VWDQGDUG GHYLDWLRQ� 3. 
SKDUPDFRNLQHWLFV 

�ŐĞ 

�Dd ŝƐ ŽŶůǇ ƉƌŽƉŽƐĞĚ ĨŽƌ ƵƐĞ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ dŚĞ ŵĞĂŶ ;^�Ϳ ĂŐĞ ŽĨ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ 
ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ŝƐ ϯϵ ;ϳͿ ǇĞĂƌƐ ŽůĚ͘ WŽƉƵůĂƚŝŽŶ W< ĂŶĂůǇƐŝƐ ƐŚŽǁĞĚ ƚŚĂƚ ĂŐĞ ŝƐ ŶŽƚ Ă ƐŝŐŶŝĨŝĐĂŶƚ 
ĐŽǀĂƌŝĂƚĞ ĨŽƌ �Dd W<͘ dŚĞƌĞĨŽƌĞ͕ ĚŽƐĞ ĂĚũƵƐƚŵĞŶƚ ďĂƐĞĚ ŽŶ ĂŐĞ ŝƐ ŶŽƚ ŶĞĞĚĞĚ ĨŽƌ ƚŚŝƐ 
ƉŽƉƵůĂƚŝŽŶ͘ 

/ŶũĞĐƚŝŽŶ ƐŝƚĞ 

�ĂƐĞĚ ŽŶ ƉŽŽůĞĚ W< ĚĂƚĂ ĨƌŽŵ ^ƚƵĚŝĞƐ WdͲϭϰϭͲϱϲ͕ WdͲϭϰϭͲϱϰ͕ �DdͲϯϬϭ͕ ĂŶĚ �DdͲϯϬϮ͕ ƚŚĞ 
ŽďƐĞƌǀĞĚ �ŵĂǆ ĂĨƚĞƌ Ă ƚŚŝŐŚ ŝŶũĞĐƚŝŽŶ ǁĂƐ ϭϬ͘ϱй ůŽǁĞƌ ŽŶ ĂǀĞƌĂŐĞ ƚŚĂŶ ƚŚĂƚ ĂĨƚĞƌ ĂŶ ĂďĚŽŵŝŶĂů 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŝŶũĞĐƚŝŽŶ ďƵƚ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ ǁĂƐ ŶŽƚ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ;dĂďůĞ ϭϰͿ͘ KǀĞƌĂůů͕ ƚŚĞƌĞ ŝƐ ŶŽ 
ƐŝŐŶŝĨŝĐĂŶƚ ĚŝĨĨĞƌĞŶĐĞ ŝŶ �Dd W< ďĞƚǁĞĞŶ ƚŚĞ ƚǁŽ ŝŶũĞĐƚŝŽŶ ƐŝƚĞƐ͘ 

7DEOH ��� 6XPPDU\ RI 2EVHUYHG &PD[ �QJ�P/� 9DOXHV IRU %07 �����PJ 'RVH� 7KLJK YV� $EGRPLQDO 
,QMHFWLRQ 

6LWH 1 0HDQ 6' 0LQ 0HGLDQ 0D[ 
7KLJK ��� ���� ���� ���� �� ��� 

$EGRPHQ ��� ���� ���� ��� �� ��� 
(DFK VXEMHFW RQO\ KDG RQH LQMHFWLRQ VLWH �HLWKHU WKLJK RU DEGRPHQ�� 7KHUH ZDV QR VXEMHFW ZKR KDG ERWK LQMHFWLRQ VLWHV� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6' VWDQGDUG GHYLDWLRQ 

�ƌĞ ƚŚĞƌĞ ĐůŝŶŝĐĂůůǇ ƌĞůĞǀĂŶƚ ĨŽŽĚͲĚƌƵŐ Žƌ ĚƌƵŐͲĚƌƵŐ ŝŶƚĞƌĂĐƚŝŽŶƐ͕ ĂŶĚ ǁŚĂƚ ŝƐ ƚŚĞ ĂƉƉƌŽƉƌŝĂƚĞ 
ŵĂŶĂŐĞŵĞŶƚ ƐƚƌĂƚĞŐǇ͍ 
zĞƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶĚƵĐƚĞĚ ĨŝǀĞ ĐůŝŶŝĐĂů ��/ ƐƚƵĚŝĞƐ ƚŽ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ƉŽƚĞŶƚŝĂů ŝŶƚĞƌĂĐƚŝŽŶ
ŽĨ ^� �Dd ǁŝƚŚ ŵĞĚŝĐĂƚŝŽŶƐ ƚŚĂƚ ŵĂǇ ďĞ ĐŽŵŵŽŶůǇ ƵƐĞĚ ŝŶ ƚŚĞ ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ ŽĨ ,^�� 
;ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶͿ͘ dŚĞƐĞ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ŝŶĐůƵĚĞ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞ 
ŵĞĚŝĐĂƚŝŽŶƐ ;�DdͲϭϬϭͿ͕ ĂŶƚŝͲĚĞƉƌĞƐƐĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐͬǁĞŝŐŚƚ ůŽƐƐ ŵĞĚŝĐĂƚŝŽŶ ;�DdͲϭϬϯͿ͕ ŽƌĂů 
ĐŽŶƚƌĂĐĞƉƚŝǀĞƐ ;�DdͲϭϬϰͿ͕ ƐĞůĞĐƚĞĚ ŵĞĚŝĐĂƚŝŽŶƐ ǁŝƚŚ ƚŚĞ ƉŽƚĞŶƚŝĂů ƚŽ ŝŶĐƌĞĂƐĞ �W ;�DdͲϭϬϱͿ 
ĂŶĚ ƚŚĞ ĂŶƚŝĚŝĂďĞƚŝĐ ĂŐĞŶƚ ŵĞƚĨŽƌŵŝŶ ;�DdͲϭϭϴͿ͘ dŚĞ ƐƚƵĚǇ ƌĞƐƵůƚƐ ƐŚŽǁĞĚ ƚŚĂƚ ŽƵƚ ŽĨ ϭϳ 
ƐƚƵĚŝĞĚ ĚƌƵŐƐ͕ Ăůů ŚĂĚ ĚĞůĂǇĞĚ dŵĂǆ ǁŚĞŶ ƚĂŬĞŶ ǁŝƚŚ �Dd͕ Ɛŝǆ ĚƌƵŐƐ ;ŚǇĚƌŽĐŚůŽƌŽƚŚŝĂǌŝĚĞ͕ 
ůŽƐĂƌƚĂŶ͕ ĨƵƌŽƐĞŵŝĚĞ͕ ŶĂůƚƌĞǆŽŶĞ͕ ďƵƉƌŽƉŝŽŶ ĂŶĚ ŝŶĚŽŵĞƚŚĂĐŝŶͿ ŚĂĚ ŵĞĂŶ �ŵĂǆ ǀĂůƵĞƐ 
ĚĞĐƌĞĂƐĞĚ ďǇ хϮϱй ĂŶĚ ŽŶĞ ĚƌƵŐ ;ŶĂůƚƌĞǆŽŶĞͿ ŚĂĚ ŵĞĂŶ �h� ĚĞĐƌĞĂƐĞĚ ďǇ хϮϱй ;&ŝŐƵƌĞ ϴ ĂŶĚ 
dĂďůĞ ϭϱͿ͘ 
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)LJXUH �� (IIHFWV RI %07 ���� PJ 6& RQ 3. ([SRVXUHV RI 2UDOO\ $GPLQLVWHUHG 0HGLFDWLRQV LQ %07
6WXGLHV ���� ���� ���� ���� DQG ��� 

$ IRUHVW SORW RI WKH *05V ZLWK DVVRFLDWHG ��� &,V IRU &PD[ DQG $8& ZLWK WZR GRWWHG YHUWLFDO OLQHV DW ��� DQG ���� RI WKH *05 
$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� 3. SKDUPDFRNLQHWLFV� *05 
JHRPHWULF PHDQ UDWLR� &, FRQILGHQFH LQWHUYDOV� +&= K\GURFKORURWKLD]LGH 

7DEOH ��� (IIHFWV RI %07 ���� PJ 6& RQ 7PD[ 9DOXHV RI 2UDOO\ $GPLQLVWHUHG 0HGLFDWLRQV LQ %07 
6WXGLHV���� ���� ���� ���� DQG ��� 

*HRPHWULF 0HDQ 5DWLR ��� >��� &,@ 
3DUHQW 'UXJ RU &PD[ $8&W 7PD[�3%2 7PD[�%07 
$FWLYH 0HWDEROLWHV �QJ�P/� �KU�QJ�P/� �K� �K� 
)XURVHPLGH ����� ����� ��� ��� 

>�����������@ >�����������@ >����� ���@ >���� ����@ 
$PORGLSLQH ����� ����� ��� ��� 

>�����±�����@ >�����±������@ >���� ����@ >���� ����@ 
+\GURFKORURWKLD]LGH ����� ����� ��� ��� 

>�����±�����@ >�����±������@ >���� ���@ >���� ���@ 
/LVLQRSULO ����� ����� ��� ��� 

>�����±������@ >�����±������@ >���� ���@ >���� ���@ 
/RVDUWDQ ����� ����� ��� ��� 

>�����±�����@ >�����±������@ >���� ���@ >���� ���@ 
0HWRSURORO ����� ����� ��� ��� 

>�����±�����@ >�����±�����@ >���� ���@ >���� ���@ 
1DOWUH[RQH ����� 

>�����±�����@ 
����� 

>�����±�����@ 
��� 

>���� ���@ 
��� 

>���� ����@ 
�ȕ�QDOWUH[RO ����� 

>�����±�����@ 
����� 

>�����±�����@ 
��� 

>���� ���@ 
��� 

>���� ����@ 
%XSURSLRQ ����� ����� ��� ��� 

>�����±�����@ >�����±�����@ >���� ���@ >���� ����@ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

*HRPHWULF 0HDQ 5DWLR ��� >��� &,@ 
3DUHQW 'UXJ RU &PD[ $8&W 7PD[�3%2 7PD[�%07 
$FWLYH 0HWDEROLWHV 
+\GUR[\EXSURSLRQ 

�QJ�P/� 
����� 

>�����±�����@ 

�KU�QJ�P/� 
����� 

>�����±������@ 

�K� 
��� 

>�� ���@ 

�K� 
��� 

>�� ����@ 
7KUHR�K\GUREXSURSLRQ ����� ����� ��� ��� 

>�����±�����@ >�����±������@ >���� ���@ >�� ����@ 
(U\WKUR�K\GUREXSURSLRQ ����� 

>������������@ 
����� 

>�����±�����@ 
��� 

>�� ���@ 
��� 

>�� ����@ 
6HUWUDOLQH ����� ����� ��� ���� 

>�����±�����@ >�����±�����@ >���� ����@ >���� ����@ 
9HQODID[LQH ����� 

>�����±������@ 
����� 

>�����±�����@ 
��� 

>���� ���@ 
��� 

>���� ����@ 
(WKLQ\O (VWUDGLRO ����� 

>�����±�����@ 
����� 

>�����±�����@ 
��� 

>���� ���@ 
��� 

>���� ����@ 
1RUHWKLQGURQH ����� ����� ��� ��� 

>�����±�����@ >�����±�����@ >���� ���@ >���� ����@ 
3KHQWHUPLQH ����� ����� ��� ��� 

>�����±�����@ >�����±�����@ >���� ����@ >���� ����@ 
3VHXGRHSKHGULQH ����� ������ ��� ��� 

>�����±�����@ >������±������@ >���� ���@ >���� ���@ 
&HOHFR[LE ����� ������ ��� ��� 

>�����±�����@ >������±������@ >���� ���@ >���� ����@ 
,QGRPHWKDFLQ ����� ����� ��� ��� 

>�����±�����@ >�����±�����@ >���� ���@ >���� ���@ 
0HWIRUPLQ ����� ����� ��� ��� 

>�����±�����@ >�����±�����@ 
)RU 7PD[� PHGLDQ� PLQLPXP� DQG PD[LPXP DUH VKRZQ 
$EEUHYLDWLRQV� $8& DUHD XQGHU WKH SODVPD FRQFHQWUDWLRQ�WLPH FXUYH� %07 EUHPHODQRWLGH� 3%2 SODFHER� &, FRQILGHQFH 
LQWHUYDO� 6& VXEFXWDQHRXV 

DĞĐŚĂŶŝƐŵ ŽĨ /ŶƚĞƌĂĐƚŝŽŶ 
/Ŷ ǀŝƚƌŽ ĚĂƚĂ ƐƵŐŐĞƐƚ ƚŚĂƚ �Dd ĚŽĞƐ ŶŽƚ ŝŶŚŝďŝƚ Žƌ ŝŶĚƵĐĞ ĚƌƵŐ ŵĞƚĂďŽůŝǌŝŶŐ ŝƐŽǌǇŵĞƐ Ăƚ ƚŚĞ
ƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞ͕ ĂŶĚ ƚŚƵƐ �Dd ŝƐ ƵŶůŝŬĞůǇ ƚŽ ĂĨĨĞĐƚ ƚŚĞ W< ŽĨ ŽƚŚĞƌ ĚƌƵŐƐ͘ /ŶƚĞƌĞƐƚŝŶŐůǇ͕ ĐůŝŶŝĐĂů
��/ ƐƚƵĚŝĞƐ ƐŚŽǁĞĚ ƚŚĂƚ �Dd ĂůƚĞƌĞĚ ƚŚĞ W< ŽĨ ŽƌĂůůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ ĚƌƵŐƐ ǁŝƚŚ ĚŝĨĨĞƌĞŶƚ
ŵĞƚĂďŽůŝĐ ƉƌŽĨŝůĞƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ŚǇƉŽƚŚĞƐŝǌĞĚ ƚŚĂƚ �Dd ƐůŽǁƐ ŐĂƐƚƌŝĐ ŵŽƚŝůŝƚǇ ďǇ ĂĐƚŝǀĂƚŝŶŐ 
ŵĞůĂŶŽĐŽƌƚŝŶ ϰ ƌĞĐĞƉƚŽƌ ŝŶ ĞŶƚĞƌŽĞŶĚŽĐƌŝŶĞ ĐĞůůƐ ŝŶ ƚŚĞ ŐƵƚ͕ ǁŝƚŚ ƐƵďƐĞƋƵĞŶƚ ƌĞůĞĂƐĞ ŽĨ '/
ŚŽƌŵŽŶĞƐ ;'>WͲϭ ĂŶĚ WĞƉƚŝĚĞ zzͿ ƚŚĂƚ ƐƵƉƉƌĞƐƐ ŐĂƐƚƌŝĐ ĞŵƉƚǇŝŶŐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĂƚƚĞŵƉƚĞĚ ƚŽ 
ƚĞƐƚ ƚŚŝƐ ŚǇƉŽƚŚĞƐŝƐ ŝŶ ƌĂƚƐ ĂŶĚ ƐƵďŵŝƚƚĞĚ ƚŚĞ ƐƚƵĚǇ ƌĞƉŽƌƚ ŽŶ ϭϱEŽǀϮϬϭϴ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ƌĞƐƵůƚƐ 
ŽĨ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ĂƌĞ ĐŽŶĨůŝĐƚŝŶŐ ĂŶĚ ĐŽƵůĚ ŶŽƚ ƐƵƉƉŽƌƚ ƚŚĞŝƌ ŚǇƉŽƚŚĞƐŝƐ͘ EŽŶĞƚŚĞůĞƐƐ͕ ďĂƐĞĚ ŽŶ 
ĚĂƚĂ ĨƌŽŵ ƚŚĞƐĞ ĚƌƵŐ ŝŶƚĞƌĂĐƚŝŽŶ ƐƚƵĚŝĞƐ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ŚǇƉŽƚŚĞƐŝƐ ŽĨ ĚĞĐƌĞĂƐĞĚ ŐĂƐƚƌŝĐ 
ŵŽƚŝůŝƚǇ ĂƉƉĞĂƌƐ ƌĞĂƐŽŶĂďůĞ͕ ŐŝǀĞŶ ƚŚĞ ĚĞůĂǇĞĚ dŵĂǆ͕ Ă ůŽǁĞƌ �ŵĂǆ ĂŶĚ Ă ƐŵĂůůĞƌ ĐŚĂŶŐĞ ŝŶ �h� 
ŽĨ ŽƌĂůůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ ŵĞĚŝĐĂƚŝŽŶƐ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ƚŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ƐĞĞŵƐ ƚŽ ďĞ ŵŽƌĞ
ƉƌŽŶŽƵŶĐĞĚ ŽŶ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ǁŝƚŚ dŵĂǆ ĂƌŽƵŶĚ ϭ ƚŽ Ϯ ŚŽƵƌƐ ;&ŝŐƵƌĞ ϵͿ͘ 
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)LJXUH �� (IIHFWV RI %07 ���� PJ 6& RQ 3. ([SRVXUHV RI 2UDOO\ $GPLQLVWHUHG 0HGLFDWLRQV :LWK
9LFWLP 'UXJV *URXSHG E\ 7KHLU 7PD[ 9DOXHV LQ %07 6WXGLHV���� ���� ���� ���� DQG ��� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV� 3. SKDUPDFRNLQHWLFV 

�ůŝŶŝĐĂů ^ŝŐŶŝĨŝĐĂŶĐĞ ŽĨ �ŽŶĚƵĐƚĞĚ ��/ ^ƚƵĚŝĞƐ 
tŚĞŶ �Dd ŝƐ ƚĂŬĞŶ ǁŝƚŚ �ŽŶƚƌĂǀĞΠ ;ŶĂůƚƌĞǆŽŶĞ ĂŶĚ ďƵƉƌŽƉŝŽŶͿ͕ Ă ƉƌŽĚƵĐƚ ŝŶĚŝĐĂƚĞĚ ĨŽƌ ǁĞŝŐŚƚ 
ŵĂŶĂŐĞŵĞŶƚ͕ �ŵĂǆ ĂŶĚ �h� ŽĨ ŶĂůƚƌĞǆŽŶĞ ĚĞĐƌĞĂƐĞĚ ďǇ ϳϯй ĂŶĚ ϰϬй͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ĂŶĚ ĂĐƚŝǀĞ 
ŵĞƚĂďŽůŝƚĞ ϲͲɴͲŶĂůƚƌĞǆŽů ŚĂĚ Ă ϰϲй ĚĞĐƌĞĂƐĞ ŝŶ �ŵĂǆ ĂŶĚ ϮϬй ĚĞĐƌĞĂƐĞ ŝŶ �h�͘ �ĂƐĞĚ ŽŶ ƚŚĞ 
ŵĂŐŶŝƚƵĚĞ ŽĨ ĞǆƉŽƐƵƌĞ ĚĞĐƌĞĂƐĞ͕ �Dd ŵĂǇ ĂĨĨĞĐƚ ƚŚĞ ĞĨĨŝĐĂĐǇ ŽĨ �ŽŶƚƌĂǀĞΠ ŝĨ ƵƐĞĚ ĨƌĞƋƵĞŶƚůǇ͘ 
,ŽǁĞǀĞƌ͕ ĐŽŶƐŝĚĞƌŝŶŐ ƚŚĂƚ �Dd ŝƐ ƵƐĞĚ ŽŶ ĂŶ ŝŶƚĞƌŵŝƚƚĞŶƚ ďĂƐŝƐ ĂŶĚ ƐƵďũĞĐƚƐ ŝŶ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ 
ƵƐĞĚ �Dd ŽŶ ĂǀĞƌĂŐĞ ƚǁŽ ƚŽ ƚŚƌĞĞ ƚŝŵĞƐ ƉĞƌ ŵŽŶƚŚ͕ ƚŚĞ ŽĐĐĂƐŝŽŶĂů ƵƐĞ ŽĨ �Dd ŝƐ ƵŶůŝŬĞůǇ ƚŽ 
ĂĨĨĞĐƚ ƚŚĞ ůŽŶŐͲƚĞƌŵ ĞĨĨŝĐĂĐǇ ŽĨ �ŽŶƚƌĂǀĞΠ͘ /ƚ ƐŚŽƵůĚ ďĞ ŶŽƚĞĚ ƚŚĂƚ ŶĂůƚƌĞǆŽŶĞ͕ ĂƐ Ă ƐŝŶŐůĞͲĚƌƵŐ
ĨŽƌŵƵůĂƚŝŽŶ͕ ŝƐ ĂůƐŽ ŝŶĚŝĐĂƚĞĚ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ŽĨ ĂůĐŽŚŽů ĚĞƉĞŶĚĞŶĐĞ ĂŶĚ ŽƉŝŽŝĚ ĂĚĚŝĐƚŝŽŶ ;Ğ͘Ő͕͘ 
ZĞsŝĂΠ ĂƐ ŽƌĂů ƚĂďůĞƚƐͿ͘ �ůƚŚŽƵŐŚ ŶŽ ĚĞĚŝĐĂƚĞĚ ��/ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ǁŝƚŚ ĂŶ ŽƌĂů ŶĂůƚƌĞǆŽŶĞ
ĂůŽŶĞ ĨŽƌŵƵůĂƚŝŽŶ͕ ĐŽĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ǁŝƚŚ �Dd ŵĂǇ ƌĞƐƵůƚ ŝŶ Ă ŵĂƌŬĞĚ ĚĞĐƌĞĂƐĞ ŝŶ ŶĂůƚƌĞǆŽŶĞ 
ĞǆƉŽƐƵƌĞ͘ dŚĞƌĞĨŽƌĞ͕ ƉĂƚŝĞŶƚƐ ƐŚŽƵůĚ ĂǀŽŝĚ ƵƐŝŶŐ �Dd ǁŚĞŶ ƌĞĐĞŝǀŝŶŐ Ă ŶĂůƚƌĞǆŽŶĞ ĐŽŶƚĂŝŶŝŶŐ 
ŽƌĂů ƉƌŽĚƵĐƚ ƚŚĂƚ ŝƐ ŝŶƚĞŶĚĞĚ ƚŽ ƚƌĞĂƚ ĂůĐŽŚŽů ĂŶĚ ŽƉŝŽŝĚ ĂĚĚŝĐƚŝŽŶ ĚƵĞ ƚŽ ƚŚĞ ŵŽƌĞ ƐĞǀĞƌĞ 
ĐŽŶƐĞƋƵĞŶĐĞ ŽĨ ƚƌĞĂƚŵĞŶƚ ĨĂŝůƵƌĞ͘ 

tŚĞŶ ĐŽĂĚŵŝŶŝƐƚĞƌĞĚ ǁŝƚŚ �Dd͕ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞ ŵĞĚŝĐĂƚŝŽŶƐ ŝŶĐůƵĚŝŶŐ ŚǇĚƌŽĐŚůŽƌŽƚŚŝĂǌŝĚĞ͕ 
ůŽƐĂƌƚĂŶ͕ ĨƵƌŽƐĞŵŝĚĞ ŚĂĚ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĚĞĐƌĞĂƐĞ ŝŶ �ŵĂǆ ďƵƚ ŵŝŶŝŵĂů ĐŚĂŶŐĞ ŝŶ �h�͘ 'ŝǀĞŶ ƚŚĂƚ 
�h� ǁĂƐ ŶŽƚ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĂĨĨĞĐƚĞĚ ŝŶ ĂŶǇ ŽĨ ƚŚĞƐĞ ŝŶƚĞƌĂĐƚŝŽŶƐ ĂŶĚ �Dd ŝƐ ƵƐĞĚ ŽŶůǇ 
ŽĐĐĂƐŝŽŶĂůůǇ ĂƐ ŶĞĞĚĞĚ͕ ƚŚĞƐĞ ��/ ƌĞƐƵůƚƐ ĂƌĞ ŶŽƚ ĐůŝŶŝĐĂůůǇ ƌĞůĞǀĂŶƚ ƚŽ ǁĂƌƌĂŶƚ ĂŶǇ ĐŚĂŶŐĞƐ ŝŶ
ĚŽƐŝŶŐ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ŝŶ ůĂďĞůŝŶŐ͘ >ĂƐƚůǇ͕ ĂůƚŚŽƵŐŚ �h� ĐŚĂŶŐĞ ĚŽĞƐ ŶŽƚ ĂƉƉĞĂƌ ĐůŝŶŝĐĂůůǇ 
ƐŝŐŶŝĨŝĐĂŶƚ͕ ŝŶĚŽŵĞƚŚĂĐŝŶ ŝƐ ƵƐĞĚ ĨŽƌ ĂĐƵƚĞ ƉĂŝŶ͕ ĂŶĚ ĚĞĐƌĞĂƐĞĚ �ŵĂǆ Žƌ ĚĞůĂǇĞĚ dŵĂǆ ŵĂǇ ĂĨĨĞĐƚ 
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ŝƚƐ ŽŶƐĞƚ ŽĨ ĂŶĂůŐĞƐŝĐ ĂĐƚŝŽŶ͘ dŚĞƌĞĨŽƌĞ͕ ƉĂƚŝĞŶƚƐ ŵĂǇ ĐŽŶƐŝĚĞƌ ĚŝƐĐŽŶƚŝŶƵŝŶŐ Žƌ ǁŝƚŚŚŽůĚŝŶŐ 
�Dd ŝĨ ƚŚĞǇ ĞǆƉĞƌŝĞŶĐĞ Ă ĚĞůĂǇĞĚ ĞĨĨĞĐƚ ŝŶ ƉĂŝŶ ƌĞůŝĞĨ ǁŚĞŶ ƚĂŬŝŶŐ ŝŶĚŽŵĞƚŚĂĐŝŶ͘ 

>ĂďĞůŝŶŐ ZĞĐŽŵŵĞŶĚĂƚŝŽŶ ŽŶ �ƉƉƌŽƉƌŝĂƚĞ DĂŶĂŐĞŵĞŶƚ ^ƚƌĂƚĞŐǇ 
�Dd ĐĂƵƐĞƐ Ă ĚĞůĂǇ ŽĨ ŐĂƐƚƌŝĐ ĞŵƉƚǇŝŶŐ ĂŶĚ ŚĂƐ ƚŚĞ ƉŽƚĞŶƚŝĂů ƚŽ ŝŵƉĂĐƚ ƚŚĞ ĂďƐŽƌƉƚŝŽŶ ŽĨ 
ĐŽŶĐŽŵŝƚĂŶƚůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ ŽƌĂů ŵĞĚŝĐĂƚŝŽŶƐ͘ 'ŝǀĞŶ ƚŚĂƚ �Dd ŝƐ ƵƐĞĚ ŽŶ ĂŶ ĂƐͲŶĞĞĚĞĚ ďĂƐŝƐ 
ǁŝƚŚ ůŝŵŝƚĂƚŝŽŶ ŽĨ ĞŝŐŚƚ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ͕ ŝƚ ŝƐ ƵŶůŝŬĞůǇ ƚŚĂƚ �Dd ǁŝůů ĐŽŵƉƌŽŵŝƐĞ ƚŚĞ ůŽŶŐͲƚĞƌŵ 
ĞĨĨŝĐĂĐǇ ŽĨ ĚƌƵŐƐ ĨŽƌ ĐŚƌŽŶŝĐ ƵƐĞ͘ ,ŽǁĞǀĞƌ͕ ƉĂƚŝĞŶƚƐ ƐŚŽƵůĚ ĂǀŽŝĚ ƵƐŝŶŐ �Dd ǁŚĞŶ ƚĂŬŝŶŐ ŽƌĂů 
ŵĞĚŝĐĂƚŝŽŶƐ͕ ƐƵĐŚ ĂƐ ĂŶƚŝďŝŽƚŝĐƐ͕ ǁŚŝĐŚ ĂƌĞ ƉĂƌƚŝĐƵůĂƌůǇ ĚĞƉĞŶĚĞŶƚ ŽŶ ƚŚƌĞƐŚŽůĚ ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ 
ĨŽƌ ĞĨĨŝĐĂĐǇ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ƉĂƚŝĞŶƚƐ ŵĂǇ ĐŽŶƐŝĚĞƌ ĚŝƐĐŽŶƚŝŶƵŝŶŐ Žƌ ǁŝƚŚŚŽůĚŝŶŐ �Dd ŝĨ ƚŚĞƌĞ ŝƐ Ă
ĚĞůĂǇĞĚ ĚƌƵŐ ĞĨĨĞĐƚ ŽĨ ĐŽŶĐŽŵŝƚĂŶƚ ŽƌĂů ŵĞĚŝĐĂƚŝŽŶƐ ǁŚĞŶ Ă ƋƵŝĐŬ ŽŶƐĞƚ ŽĨ ĚƌƵŐ ĞĨĨĞĐƚ ŝƐ 
ĚĞƐŝƌĞĚ ;Ğ͘Ő͕͘ ƉĂŝŶ ƌĞůŝĞĨͿ͘ >ĂƐƚůǇ͕ ƉĂƚŝĞŶƚƐ ƐŚŽƵůĚ ĂǀŽŝĚ ƵƐŝŶŐ �Dd ǁŝƚŚ ĂŶ ŽƌĂůůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ 
ŶĂůƚƌĞǆŽŶĞ ĐŽŶƚĂŝŶŝŶŐ ƉƌŽĚƵĐƚ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ŽĨ ĂůĐŽŚŽů ĚĞƉĞŶĚĞŶĐĞ ĂŶĚ ŽƉŝŽŝĚ ĂĚĚŝĐƚŝŽŶ ĚƵĞ 
ƚŽ ƚŚĞ ŚŝŐŚ ŝŵƉĂĐƚ ŽĨ ƚŚĞƌĂƉĞƵƚŝĐ ĨĂŝůƵƌĞ͘ 
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

its onset of analgesic action. Therefore, patients may consider discontinuing or withholding

BMT if they experience a delayed effect in pain relief when taking indomethacin.

Labeling Recommendation on Appropriate Management Strategy

BMT causes a delay of gastric emptying and has the potential to impact the absorption of

concomitantly administered oral medications. Given that BMT is used on an as-needed basis

with limitation of eight doses per month, it is unlikely that BMT will compromise the long-term

efficacy of drugs for chronic use. However, patients should avoid using BMT when taking oral

medications, such as antibiotics, which are particularly dependent on threshold concentrations

for efficacy. In addition, patients may consider discontinuing or withholding BMT if there is a

delayed drug effect of concomitant oral medications when a quick onset of drug effect is

desired (e.g., pain relief). Lastly, patients should avoid using BMT with an orally administered

naltrexone containing product for treatment of alcohol dependence and opioid addiction due

to the high impact of therapeutic failure.
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7 Sources of Clinical Data and Review Strategy 

7.1. Table of Clinical Studies 

7DEOH ��� &OLQLFDO 7ULDOV 5HOHYDQW WR 1'$ ������ 
5HJLPHQ� 7UHDWPHQW &HQWHUV

7ULDO 1&7 6FKHGXOH� 6WXG\ 'XUDWLRQ� 3DWLHQWV DQG 
,GHQWLILHU QR� 7ULDO 'HVLJQ 5RXWH (QGSRLQWV )ROORZ 8S (QUROOHG 6WXG\ 3RSXODWLRQ &RXQWULHV 
Controlled Studies to Support Efficacy and Safety 
%07���� 1&7��� 3KDVH �� '%�3& %07 ���� 'HVLUH� GLVWUHVV � PRQWKV ��� +6'' ZLWK RU 8�6�� 

����� PJ 6& YV� �SULPDU\�� 66(V ���� %07� ZLWKRXW GHFUHDVHG &DQDGD 
3%2 �NH\ VHFRQGDU\� ��� 3%2� DURXVDO 

%07���� 1&7��� 3KDVH �� '%�3& %07 ���� 'HVLUH� GLVWUHVV � PRQWKV ��� +6'' ZLWK RU 8�6�� 
����� PJ 6& YV� �SULPDU\�� 66(V ���� %07� ZLWKRXW GHFUHDVHG &DQDGD 

3%2 �NH\ VHFRQGDU\� ��� 3%2� DURXVDO 
37������� 1&7��� 3KDVH �� GRVH ILQGLQJ %07 ����� 66(V �SULPDU\� �� ZHHNV ��� )6$' DQG�RU 8�6�� 

����� ����� ���� ���� %07� �� +6'' &DQDGD 
PJ YV� 3%2 3%2� 

Studies to Support Safety 
%07���� 
2/( 

/RQJ�WHUP 2/( ���� PJ 
%07 6& 

6DIHW\� 
H[SORUDWRU\ 
HQGSRLQWV 

�� ZHHNV ��� +6'' ZLWK RU 
ZLWKRXW GHFUHDVHG 
DURXVDO� 

8�6�� 
&DQDGD 

FRPSOHWHG %07� 
��� 

%07���� 
2/( 

/RQJ�WHUP 2/( ���� PJ 
%07 6& 

6DIHW\� 
H[SORUDWRU\ 
HQGSRLQWV 

�� ZHHNV ��� +6'' ZLWK RU 
ZLWKRXW GHFUHDVHG 
DURXVDO� 

8�6�� 
&DQDGD 

FRPSOHWHG %07� 
��� 

ϭϬϱ
 



R
eference ID

: 4452816

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

5HJLPHQ� 7UHDWPHQW &HQWHUV
7ULDO 1&7 6FKHGXOH� 6WXG\ 'XUDWLRQ� 3DWLHQWV DQG 
,GHQWLILHU QR� 7ULDO 'HVLJQ 5RXWH (QGSRLQWV )ROORZ 8S (QUROOHG 6WXG\ 3RSXODWLRQ &RXQWULHV 
Other Studies Pertinent to Review of Efficacy or Safety (e.g., Clinical Pharmacological Studies) 
37����� 
������� 

$OFRKRO LQWHUDFWLRQ DQG 
3.� KHPRG\QDPLF VWXG\� 

,1 ��� �� 
PJ 

3.� %3 � ZHHN �� +HDOWK\ 0�) 8�6� ��� 

'%�3& FURVVRYHU 
37����� 1LWURJO\FHULQ LQWHUDFWLRQ ,1 �� �� PJ 6DIHW\ �%3� �� GD\V �� +HDOWK\ PDOHV 8�6� ��� 
������� ���0���)� DQG IHPDOHV 
37����� 747 VWXG\ ,1 �� �� PJ 6DIHW\ �47� � GD\V ��� +HDOWK\ PDOHV 8�6� ��� 
������� ����0����)� DQG IHPDOHV 
37����� 
������� 

(IIHFW RQ FRQWUROOHG 
K\SHUWHQVLRQ 

,1 �� �� PJ 6DIHW\ 
�%3�$%30� 

� GD\V ��� 
���0���)� 

0DOH RU IHPDOH 
VXEMHFWV ZLWK 
HVVHQWLDO +71 

8�6� ���� 

�6WDJH � RU �� 
(b) (4)

%07����	 '', ZLWK ���� PJ 6& 3.�3' 8S WR �� ��� +HDOWK\ SUH�DQG 8�6� ��� 
DQWLK\SHUWHQVLYH GD\V SRVWPHQRSDXVDO 
PHGLFDWLRQV ZRPHQ 

%07����	 '',�665,�615,� ���� PJ 6& 6DIHW\ �3.�3'� 6LQJOH ��� +HDOWK\ IHPDOHV 8�6� ��� 
QDOWUH[RQH DQG GRVH 
EXSURSLRQ 

%07����	 3. VWXG\ ZLWK KRUPRQDO ���� PJ 6& 3. � GD\V �� +HDOWK\ IHPDOHV 8�6� ��� 
FRQWUDFHSWLYHV ��� GD\V 
�QRUHWKLQGURQH�HWKLQ\O SUHWUHDW� 
HVWUDGLRO RUDO PHQW ZLWK 

2&3V�FRQWUDFHSWLYH� 
%07����	 3. VWXG\ ZLWK ���� PJ 6& 3.�3' �$%30� 6LQJOH ��� +HDOWK\ PDOH DQG 8�6� ��� 

SVHXGRHSKHGULQH� GRVH ���0���)� IHPDOHV 
SKHQWHUPLQH� FHOHFR[LE� 
DQG LQGRPHWKDFLQ 
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7ULDO 1&7 
5HJLPHQ� 
6FKHGXOH� 6WXG\ 

7UHDWPHQW 
'XUDWLRQ� 3DWLHQWV 

&HQWHUV 
DQG 

,GHQWLILHU 
%07���� 

QR� 7ULDO 'HVLJQ 
3. VWXG\� ,PSDLUHG UHQDO 
IXQFWLRQ 

5RXWH 
���� PJ 6& 

(QGSRLQWV 
6DIHW\�3. 

)ROORZ 8S 
6LQJOH 
GRVH 

(QUROOHG 
�� 
���0���)� 

6WXG\ 3RSXODWLRQ 
0 DQG ) VXEMHFWV 
ZLWK QRUPDO UHQDO 
IXQFWLRQ DQG WKRVH 

&RXQWULHV 
&DQDGD 
��� 

ZLWK UHQDO 
LPSDLUPHQW �PLOG� 
PRG� VHYHUH� 

%07���� 3. VWXG\� ,PSDLUHG 
KHSDWLF IXQFWLRQ 

���� PJ 6& 6DIHW\�3. 6LQJOH 
GRVH 

�� 
���0��)� 

0 DQG ) VXEMHFWV 
ZLWK QRUPDO 
KHSDWLF IXQFWLRQ 

8�6� ��� 
&DQDGD 
��� 

DQG PLOG DQG 
PRGHUDWH KHSDWLF 
G\VIXQFWLRQ 

%07���� $EXVH SRWHQWLDO ����� ���� 6DIHW\�3. 6LQJOH �� 5HFUHDWLRQDO GUXJ 8�6� ��� 
���� PJ 6& GRVH ���0���)� XVHUV� 0 DQG ) 

%07���� 3. VWXG\ XVLQJ WKH 
DQWLGLDEHWLF DJHQW� 
PHWIRUPLQ 

���� PJ 6& 3. 6LQJOH 
GRVH 

�� 
���0���)� 

+HDOWK\ 0 DQG ) 8�6� ��� 

Other Supportive Safety Studies 
37����� 
�������)% 

1�$ 3' VWXG\� &KDQJH LQ 
YDJLQDO SXOVH DPSOLWXGH 
DQG 76, 

�� PJ ,1 (IILFDF\�VDIHW\ 6LQJOH 
GRVH 

��) 
��� SUH�03� 
�� SRVW�03� 

)6$' 8�6� ��±�� 

37����� 
�������)% 

1&7��� 
����� 

$URXVDO VWXG\ �� PJ ,1 (IILFDF\�VDIHW\ � ZHHNV 
��� GRVHV� 

���) 
��� SUH�03� 
�� SRVW�03� 

)6$' 8�6� ���� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 2/( RSHQ�ODEHO H[WHQVLRQ� 1&7 QDWLRQDO FOLQLFDO WULDO� 3%2 SODFHER� '%�3& GRXEOH�EOLQG�SODFHER�FRQWUROOHG� 3. SKDUPDFRNLQHWLFV� SUH� 
03 SUHPHQRSDXVDO� SRVW�03 SRVWPHQRSDXVDO� 0 PDOH� ) IHPDOH� 6& VXEFXWDQHRXV� ,1 LQWUDQDVDO� 76, WUHDWPHQW VDWLVIDFWLRQ LQGH[� %3 EORRG SUHVVXUH� $%30 
DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� 66( VDWLVIDFWRU\ VH[XDO HYHQW� '', GUXJ�GUXJ LQWHUDFWLRQ� 665,�615, VHOHFWLYH VHURWRQLQ UHXSWDNH LQK ELWRU�VHURWRQLQ DQG QRUHSLQHSKULQH 
UHXSWDNH LQKLELWRU� 2&3 RUDO FRQWUDFHSWLRQ SLOO� )6$' IHPDOH VH[XDO DURXVDO GLVRUGHU� +6'' K\SRDFWLYH VH[XDO GHVLUH GLVRUGHU� 7,' WKUHH WLPHV D GD\� 3' 
SKDUPDFRG\QDPLFV� +71 K\SHUWHQVLRQ� %0, ERG\ PDVV LQGH[ 
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7.2. Review Strategy 

dŚĞ ĞĨĨŝĐĂĐǇ ŽĨ �Dd ĨŽƌ ƚŚĞ ƉƌŽƉŽƐĞĚ ŝŶĚŝĐĂƚŝŽŶ ǁĂƐ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ ƚŚĞ ĚĂƚĂƐĞƚƐ ƐƵďŵŝƚƚĞĚ ďǇ 
ƚŚĞ �ƉƉůŝĐĂŶƚ ;^ƚƵĚǇ �ĂƚĂ dĂďƵůĂƚŝŽŶ DŽĚĞů ĂŶĚ �ŶĂůǇƐŝƐ �ĂƚĂ DŽĚĞůͿ͘ dŚĞ ƋƵĂůŝƚǇ ŽĨ ĚĂƚĂ 
ƐƵďŵŝƚƚĞĚ ǁĂƐ ƐƵĨĨŝĐŝĞŶƚ ĨŽƌ ĂŶĂůǇƐŝƐ ĂŶĚ ƚŚĞƌĞ ǁĞƌĞ ŶŽ ŝĚĞŶƚŝĨŝĞĚ ŝƐƐƵĞƐ ǁŝƚŚ ĚĂƚĂ ƋƵĂůŝƚǇ ƚŚĂƚ 
ŝŵƉĞĚĞĚ ƚŚĞ ƌĞǀŝĞǁ͘ dŚĞ ĚĂƚĂ ǁĞƌĞ ĂůƐŽ ƋƵĞƌŝĞĚ ƵƐŝŶŐ ƚŚĞ :ƵŵƉ^ƚĂƌƚ ƉƌŽŐƌĂŵ͘ EŽ ƐŝŐŶŝĨŝĐĂŶƚ 
ŝƐƐƵĞƐ ǁĞƌĞ ŶŽƚĞĚ͘ 

dŚĞ ĞĨĨŝĐĂĐǇ ĂƐƐĞƐƐŵĞŶƚ ĨŽĐƵƐĞƐ ŽŶ ƚǁŽ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ �DdͲϯϬϭ ĂŶĚ �DdͲϯϬϮ͘ dŚĞ ƉƌŝŵĂƌǇ 
ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐŝƐ ƉĞƌĨŽƌŵĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ĨŽƌ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ǁĂƐ ƌĞƉƌŽĚƵĐĞĚ͘ 
�ĚĚŝƚŝŽŶĂů ƐƵƉƉŽƌƚŝǀĞ ĂŶĚ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ƌŽďƵƐƚŶĞƐƐ ŽĨ ƚŚĞ 
ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ƚŽ ŵŝƐƐŝŶŐ ĚĂƚĂ͕ ĚĞƚĞƌŵŝŶĞ ŝĨ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚ ƉĞƌƐŝƐƚƐ ƚŚƌŽƵŐŚŽƵƚ ƚŚĞ ĞŶƚŝƌĞ 
ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͕ ĂŶĚ ĞǆĂŵŝŶĞ ƚŚĞ ůŽŶŐͲƚĞƌŵ ĞĨĨŝĐĂĐǇ͘ KƚŚĞƌ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ 
ĞǆĂŵŝŶĞ ƚŚĞ ĐůŝŶŝĐĂů ŵĞĂŶŝŶŐĨƵůŶĞƐƐ ŽĨ ƚŚĞ ƚƌĞĂƚŵĞŶƚ͘ &ƵƌƚŚĞƌ ĂŶĂůǇƐĞƐ ƌĞůĂƚŝŶŐ ƚŽ ƚŚĞ 
ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͕ ĐŚĂŶŐĞ ŝŶ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĨƌŽŵ ďĂƐĞůŝŶĞ͕ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ͘ dŚŝƐ ĞŶĚƉŽŝŶƚ 
ǁĂƐ ŽƌŝŐŝŶĂůůǇ Ă ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ĂŶĚ͕ ǁŝƚŚ ��ZhW͛Ɛ ĐŽŶĐƵƌƌĞŶĐĞ͕ ǁĂƐ ĚĞŵŽƚĞĚ ƚŽ Ă 
ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ ƉƌŝŽƌ ƚŽ ƵŶďůŝŶĚŝŶŐ ŽĨ ĚĂƚĂ͘ dŚĞ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ĨŽƌ ƚŚŝƐ ĞŶĚƉŽŝŶƚ ǁĂƐ ŶŽƚ 
ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ͘ �ĚĚŝƚŝŽŶĂůůǇ͕ ƚŚĞ ƵƐĂŐĞ ŽĨ ƐƚƵĚǇ ĚƌƵŐ ǁĂƐ ĞǆƉůŽƌĞĚ ĂůŽŶŐ ǁŝƚŚ ĂĚĚŝƚŝŽŶĂů 
ĂŶĂůǇƐĞƐ ƚŽ ĞǆĂŵŝŶĞ ƚŚĞ ĂƉƉƌŽƉƌŝĂƚĞŶĞƐƐ ŽĨ ƚŚĞ ϮϴͲĚĂǇ ƌĞĐĂůů ƉĞƌŝŽĚ ƵƐĞĚ ĨŽƌ ƚŚĞ ĐŽƉƌŝŵĂƌǇ 
ĞŶĚƉŽŝŶƚƐ͘ 

dŚĞ ƐĂĨĞƚǇ ƌĞǀŝĞǁ ŽĨ �Dd ĨŽĐƵƐĞĚ ŽŶ ƚŚĞ ƉŽŽůĞĚ ĐŽƌĞ ĚĂƚĂ ĨƌŽŵ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ �DdͲϯϬϭ ĂŶĚ 
�DdͲϯϬϮ ĂŶĚ ƐĞƉĂƌĂƚĞ ĂŶĂůǇƐĞƐ ŽĨ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ ĚĂƚĂ ;�DdͲϯϬϭͲĞǆƚĞŶƐŝŽŶ ĂŶĚ �DdͲϯϬϮͲ 
ĞǆƚĞŶƐŝŽŶͿ ƚŽ ƐƵƉƉŽƌƚ ůŽŶŐĞƌͲƚĞƌŵ ƐĂĨĞƚǇ͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ /ŶƚĞŐƌĂƚĞĚ ^ƵŵŵĂƌǇ ŽĨ ^ĂĨĞƚǇ ;/^^Ϳ
ŝŶĐůƵĚĞĚ ƚŚƌĞĞ ĂĚĚŝƚŝŽŶĂů ƉŚĂƐĞ Ϯ ƐƚƵĚŝĞƐ ;ŽŶĞ ŝŶ ƚŚĞ ,^�� ƉŽƉƵůĂƚŝŽŶ ĂŶĚ ƚǁŽ ŝŶ ƚŚĞ &^�� 
ƉŽƉƵůĂƚŝŽŶͿ ĂŶĚ ϭϴ ĂĚĚŝƚŝŽŶĂů ĐŽŶƚƌŽůůĞĚ ĂŶĚ ƵŶĐŽŶƚƌŽůůĞĚ ƉŚĂƐĞ ϭͬϮ ƐƚƵĚŝĞƐ ŝŶ ŶŽŶͲ,^��ͬ&^�� 
ƐƵďũĞĐƚƐ͘ dŚĞƐĞ ĚĂƚĂ ǁĞƌĞ ůĞƐƐ ĂƉƉůŝĐĂďůĞ ďƵƚ ǁĞƌĞ ƌĞǀŝĞǁĞĚ ŝŶ ƚŚĞ ƐĞƚƚŝŶŐ ŽĨ ŐůŽďĂů ƐĂĨĞƚǇ 
ŝƐƐƵĞƐ ;Ğ͘Ő͕͘ ůŝǀĞƌ ƚŽǆŝĐŝƚǇ͕ ƉƌĞŐŶĂŶĐǇ͕ ĞƚĐ͘Ϳ͘ �ĂƚĂ ĨƌŽŵ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ƌŽƵƚĞ ǁĂƐ ŽĨ ůŝŵŝƚĞĚ ĐůŝŶŝĐĂů 
ǀĂůƵĞ ďĞĐĂƵƐĞ ŽĨ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐ ĂŶĚ ƐĂĨĞƚǇ ƉƌŽĨŝůĞƐ ďĞƚǁĞĞŶ ĨŽƌŵƵůĂƚŝŽŶƐ͘ 

�ĨĨŝĐĂĐǇ ĚĂƚĂ ǁĞƌĞ ƌĞǀŝĞǁĞĚ ďǇ ƐƚĂƚŝƐƚŝĐĂů͕ ĐůŝŶŝĐĂů ŽƵƚĐŽŵĞƐ ĂƐƐĞƐƐŵĞŶƚ͕ ĂŶĚ ĐůŝŶŝĐĂů ƌĞǀŝĞǁĞƌƐ͕ 
ǁŚĞƌĞĂƐ ƐĂĨĞƚǇ ŝŶĨŽƌŵĂƚŝŽŶ ǁĂƐ ƌĞǀŝĞǁĞĚ ďǇ ĐůŝŶŝĐĂů ƌĞǀŝĞǁĞƌƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƉƌŝŵĂƌǇ 
ĂŶĂůǇƐĞƐ ǁĞƌĞ ƌĞƉƌŽĚƵĐĞĚ ďǇ ƚŚĞ ƌĞǀŝĞǁ ƚĞĂŵ͘ KƵƌ ĂŶĂůǇƐĞƐ ĂƌĞ ƉƌĞƐĞŶƚĞĚ ŝĨ ƚŚĞǇ ĚŝĨĨĞƌ 
ƐŝŐŶŝĨŝĐĂŶƚůǇ ĨƌŽŵ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĂŶĂůǇƐĞƐ͘ dŚĞ ƌĞǀŝĞǁ ƚĞĂŵ ĂůƐŽ ƉĞƌĨŽƌŵĞĚ ĂĚĚŝƚŝŽŶĂů 
ƐƵƉƉŽƌƚŝǀĞ ƐĂĨĞƚǇ ĂŶĂůǇƐĞƐ ĂƐ ŶĞĐĞƐƐĂƌǇ͘ 
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8	 Statistical and Clinical and Evaluation 

8.1. Review of Relevant Individual Trials Used to Support Efficacy 

8.1.1. Trials BMTǦ301 and BMTǦ302 

WƌŝŵĂƌǇ KďũĞĐƚŝǀĞ 
x	 �ǀĂůƵĂƚĞ ĞĨĨŝĐĂĐǇ ŽĨ ϭ͘ϳϱ ŵŐ ĂƐ ŶĞĞĚĞĚ ĚŽƐĞ ŽĨ ^� �Dd ĨŽƌ ,^�� ;ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů 
ĨĞŵĂůĞƐ ǁŝƚŚ Žƌ ǁŝƚŚŽƵƚ ĐŽŶĐƵƌƌĞŶƚ ĚĞĐƌĞĂƐĞĚ ƐĞǆƵĂů ĂƌŽƵƐĂůͿ͘ 

^ĞĐŽŶĚĂƌǇ KďũĞĐƚŝǀĞƐ 
x �ǀĂůƵĂƚĞ ĞĨĨŝĐĂĐǇ ŽĨ ϭ͘ϳϱ ŵŐ �Dd ^� ĐŽŵƉĂƌĞĚ ƚŽ W�K ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ŝŶ ƚŚĞ 
ĚŽƵďůĞͲďůŝŶĚ ĐŽƌĞ ƐƚƵĚǇ͕ ĂƐƐĞƐƐĞĚ ďǇ ƐƵďũĞĐƚ ƌĞƐƉŽŶƐĞƐ ƚŽ ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ ŵĞĂƐƵƌŝŶŐ 
ƐĞǆƵĂů ĨƵŶĐƚŝŽŶ͕ ƚƌĞĂƚŵĞŶƚ ƐĂƚŝƐĨĂĐƚŝŽŶ͕ ĂŶĚ ĚŝƐƚƌĞƐƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƐĞǆƵĂů ĨƵŶĐƚŝŽŶ͘ 

x �ǀĂůƵĂƚĞ ƐĂĨĞƚǇ ŽĨ ϭ͘ϳϱ ŵŐ �Dd ^� ĐŽŵƉĂƌĞĚ ƚŽ W�K ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ŝŶ ϲͲ 
ŵŽŶƚŚ ĚŽƵďůĞͲďůŝŶĚ ĐŽƌĞ ƐƚƵĚǇ͘ 

dƌŝĂů �ĞƐŝŐŶ 
dŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶĚƵĐƚĞĚ ƚǁŽ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ƚŽ ƐƵƉƉŽƌƚ ĞĨĨŝĐĂĐǇ ŽĨ ŽŶĞ ĚŽƐĞ ŽĨ �Dd͕ ϭ͘ϳϱ ŵŐ͘ 
^ƚƵĚŝĞƐ �DdͲϯϬϭ ĂŶĚ �DdͲϯϬϮ ;ŚĞƌĞĂĨƚĞƌ ƌĞĨĞƌƌĞĚ ƚŽ ĂƐ ϯϬϭ ĂŶĚ ϯϬϮͿ ǁĞƌĞ ŽĨ ŝĚĞŶƚŝĐĂů ĚĞƐŝŐŶ͖ 
ďŽƚŚ ǁĞƌĞ ŵƵůƚŝĐĞŶƚĞƌ͕ ƌĂŶĚŽŵŝǌĞĚ ;ϭ͗ϭͿ͕ W�KͲĐŽŶƚƌŽůůĞĚ͕ ƉĂƌĂůůĞů ŐƌŽƵƉ ƚƌŝĂůƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ 
hŶŝƚĞĚ ^ƚĂƚĞƐ ĂŶĚ �ĂŶĂĚĂ͕ ĂŶĚ ĐŽŵƉĂƌĞĚ ĨŝǆĞĚͲĚŽƐĞ �Dd ;ϭ͘ϳϱ ŵŐ ^�Ϳ ƚŽ W�K ŽŶ ĂŶ ĂƐͲŶĞĞĚĞĚ 
ďĂƐŝƐ ;ŶŽƚ ƚŽ ĞǆĐĞĞĚ ŽŶĞ ĚŽƐĞ ǁŝƚŚŝŶ Ă ϮϰͲŚŽƵƌ ƉĞƌŝŽĚͿ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ,^��͘ � 
ƚŽƚĂů ŽĨ ϵϭ ĐůŝŶŝĐĂů ƐŝƚĞƐ ƉĂƌƚŝĐŝƉĂƚĞĚ ŝŶ ϯϬϭ ĂŶĚ ϴϰ ĐůŝŶŝĐĂů ƐŝƚĞƐ ƉĂƌƚŝĐŝƉĂƚĞĚ ŝŶ ϯϬϮ͘ 

dŚĞ ƐĞůĞĐƚĞĚ ĚŽƐĞ ǁĂƐ ĚĞƚĞƌŵŝŶĞĚ ďǇ ƚŚĞ ƉŚĂƐĞ Ϯ ĚŽƐĞͲĨŝŶĚŝŶŐ ƚƌŝĂů ;^ƚƵĚǇ ϱϰͿ ƚŚĂƚ ĞǀĂůƵĂƚĞĚ 
ƚŚƌĞĞ ĚŽƐĞƐ ŽĨ ĂƐͲŶĞĞĚĞĚ �Dd ;Ϭ͘ϳϱ͕ ϭ͘Ϯϱ͕ ĂŶĚ ϭ͘ϳϱ ŵŐͿ ĂŶĚ W�K ĨŽƌ ϭϮ ǁĞĞŬƐ͘ dŚĞ �Dd ϭ͘ϳϱ 
ŵŐ ^� ĚŽƐĞ ǁĂƐ ƚŚĞ ŽŶůǇ ĚŽƐĞ ƚŚĂƚ ƐŚŽǁĞĚ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶĐƌĞĂƐĞƐ ŝŶ ^^�Ɛ ;ŵĞĚŝĂŶ ϭ͘Ϭ͕ 
ƉсϬ͘ϬϮͿ ĂŶĚ &^&/Ͳ� ;ŵĞĚŝĂŶ Ϭ͘ϲ͕ ƉсϬ͘ϬϬϭͿ ĂŶĚ ƚŚŝƐ ĚŽƐĞ ǁĂƐ ĐŚŽƐĞŶ ĨŽƌ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘
�ůƚŚŽƵŐŚ ƚŚĞ ^^�Ɛ ĚŝĚ ŶŽƚ ƌĞĂĐŚ ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ ŝŶ WŚĂƐĞ ϯ͕ ƚŚĞ ƌĞƐƵůƚƐ ĨƌŽŵ ƚŚĞ ƚǁŽ 
ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ƐƵĨĨŝĐŝĞŶƚ ƚŽ ƐƵƉƉŽƌƚ ĂƉƉƌŽǀĂů͘ 

dƌŝĂů �ŶĚƉŽŝŶƚƐ 
^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ĞǀĂůƵĂƚĞĚ ƚŚĞ ƐĂŵĞ ƉƌŝŵĂƌǇ ĂŶĚ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ͘ dŚƌĞĞ ŵĂũŽƌ 
ƉĂƚŝĞŶƚͲƌĞƉŽƌƚĞĚ ŽƵƚĐŽŵĞ ;WZKͿ ŵĞĂƐƵƌĞƐ ǁĞƌĞ ƵƐĞĚ ŝŶ ƚŚĞƐĞ ƚǁŽ ƚƌŝĂůƐ͗ dŚĞ &^&/Ͳ�͕ &^�^Ͳ��K
ƋƵĞƐƚŝŽŶ ϭϯ͕ ĂŶĚ &ĞŵĂůĞ ^ĞǆƵĂů �ŶĐŽƵŶƚĞƌ WƌŽĨŝůĞʹZĞǀŝƐĞĚ ;&^�WͲZͿ ƋƵĞƐƚŝŽŶ ϭϬ͘ dĂďůĞ ϭϳ 
ďĞůŽǁ ƐŚŽǁƐ ƚŚĞŝƌ ƉŽƐŝƚŝŽŶƐ ŝŶ ƚŚĞ ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ͘ dŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ 
ǁŝƚŚ ŝŶƐƚƌƵŵĞŶƚƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ŽŶĐĞ ƉĞƌ ŵŽŶƚŚ͘ 

ϭϬϵ
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sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ
 

7DEOH ��� (QGSRLQW 3RVLWLRQ� 'HILQLWLRQ� DQG $VVHVVPHQW 6FKHGXOH IRU %07 6WXGLHV ��� DQG ��� 

$VVHVVPHQW
(QGSRLQW If COA, specify

3RVLWLRQ name and type &RQFHSW (QGSRLQW 'HILQLWLRQ $VVHVVPHQW )UHTXHQF\
 

&RSULPDU\ 
�352� 

)6),�' 6H[XDO 
GHVLUH 

&KDQJH IURP EDVHOLQH WR 
(26 LQ GHVLUH GRPDLQ 
IURP )6), 4� DQG 4� 

տ 'DLO\ 

տ :HHNO\ 

տ 0RQWKO\ 

ց 2WKHU� (YHU\ � ZHHNV 

տ $VVHVVPHQW DW FURVV�RYHU 
RU HDUO\ GLVFRQWLQXDWLRQ 

&RSULPDU\ 
�352� 

)6'6�'$2 
4��� ³%RWKHUHG 
E\ ORZ GHVLUH´ 

'LVWUHVV E\ 
ORZ VH[XDO 
GHVLUH 

&KDQJH IURP EDVHOLQH WR 
(26 LQ VFRUH IRU IHHOLQJ 
ERWKHUHG E\ ORZ VH[XDO 
GHVLUH DV PHDVXUHG E\ 

տ 'DLO\ 

տ :HHNO\ 

տ 0RQWKO\ 
)6'6�'$2 4�� ց 2WKHU� (YHU\ �� GD\V 

տ $VVHVVPHQW DW FURVV�RYHU 
RU HDUO\ GLVFRQWLQXDWLRQ 

6HFRQGDU\ 
�352� 

)6(3�5 4��� 
³6DWLVI\LQJ 
VH[XDO HYHQW´ 

6DWLVIDFWLRQ 
ZLWK VH[XDO 
HYHQW 

&KDQJH IURP EDVHOLQH WR 
(26 LQ QXPEHU RI 66(V 
WKDW RFFXUUHG ZLWKLQ �� 
KRXUV RI VWXG\ GUXJ 

տ 'DLO\ 

տ :HHNO\ 

տ 0RQWKO\ 
GRVLQJ DQG UHSRUWHG 
ZLWKLQ �� KRXUV 

ց 2WKHU� :LWKLQ �� KRXUV 
RI HDFK VH[XDO HQFRXQWHU
տ $VVHVVPHQW DW FURVV�RYHU 
RU HDUO\ GLVFRQWLQXDWLRQ 

$EEUHYLDWLRQV� )6),�' )HPDOH 6H[XDO )XQFWLRQ ,QGH[±'HVLUH 'RPDLQ� )6'6�'$2 )HPDOH 6H[XDO 'LVWUHVV 6FDOH± 
'HVLUH�$URXVDO�2UJDVP� )6(3�5 )HPDOH 6H[XDO (QFRXQWHU 3URILOH±5HYLVHG� 4 TXHVWLRQ� &2$ FOLQLFDO RXWFRPH DVVHVVPHQW� 
352 SDWLHQW�UHSRUWHG RXWFRPH� (26 HQG RI VWXG\� 66( VDWLVIDFWRU\ VH[XDO HYHQW 

&ĞŵĂůĞ ^ĞǆƵĂů &ƵŶĐƚŝŽŶ /ŶĚĞǆʹ�ĞƐŝƌĞ �ŽŵĂŝŶ 
dŚĞ ĨŝƌƐƚ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ŝƐ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŚĞ ĚĞƐŝƌĞ ĚŽŵĂŝŶ ŽĨ ƚŚĞ 
&^&/͘ dŚĞ &^&/ ŝƐ Ă ŵƵůƚŝĚŝŵĞŶƐŝŽŶĂů ϭϵͲŝƚĞŵ ƐĞůĨͲƌĞƉŽƌƚ ƋƵĞƐƚŝŽŶŶĂŝƌĞ ĚĞǀĞůŽƉĞĚ ƚŽ ĂƐƐĞƐƐ
ĨĞŵĂůĞ ƐĞǆƵĂů ĨƵŶĐƚŝŽŶ ŝŶ ǁŽŵĞŶ ǁŝƚŚ ,^��͘ϰϮ dŚĞ ŝŶƐƚƌƵŵĞŶƚ ĐŽŶƐŝƐƚƐ ŽĨ Ɛŝǆ ĚŽŵĂŝŶƐ͗ ƐĞǆƵĂů 
ĚĞƐŝƌĞ͕ ĂƌŽƵƐĂů͕ ůƵďƌŝĐĂƚŝŽŶ͕ ŽƌŐĂƐŵ͕ ƐĂƚŝƐĨĂĐƚŝŽŶ͕ ĂŶĚ ƉĂŝŶ͘ dŚĞ ǀĞƌƐŝŽŶ ĞŵƉůŽǇĞĚ ŝŶ ^ƚƵĚŝĞƐ ϯϬϭ 
ĂŶĚ ϯϬϮ ƵƐĞĚ Ă ϰͲǁĞĞŬ ƌĞĐĂůů ƉĞƌŝŽĚ͘ 

dŚĞ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĚĞƐŝƌĞ ŝŶ ƚŚĞ &^&/ �ĞƐŝƌĞ �ŽŵĂŝŶ ;&^&/Ͳ�Ϳ ŝŶĐůƵĚĞƐ ŝŶƚƌŽĚƵĐƚŽƌǇ ŝŶƐƚƌƵĐƚŝŽŶƐ
ƚŚĂƚ ĚĞĨŝŶĞ ĚĞƐŝƌĞ ĂƐ ͞Ă ĨĞĞůŝŶŐ ƚŚĂƚ ŝŶĐůƵĚĞƐ ǁĂŶƚŝŶŐ ƚŽ ŚĂǀĞ Ă ƐĞǆƵĂů ĞǆƉĞƌŝĞŶĐĞ͕ ĨĞĞůŝŶŐ 
ƌĞĐĞƉƚŝǀĞ ƚŽ Ă ƉĂƌƚŶĞƌ͛Ɛ ƐĞǆƵĂů ŝŶŝƚŝĂƚŝŽŶ͕ ĂŶĚ ƚŚŝŶŬŝŶŐ Žƌ ĨĂŶƚĂƐŝǌŝŶŐ ĂďŽƵƚ ŚĂǀŝŶŐ ƐĞǆ͘͟ /ƚĞŵ ϭ
ĂƐŬƐ͕ ͞,Žǁ ŽĨƚĞŶ ĚŝĚ ǇŽƵ ĨĞĞů ƐĞǆƵĂů ĚĞƐŝƌĞ Žƌ ŝŶƚĞƌĞƐƚ͍͟ ǁŝƚŚ ƌĞƐƉŽŶƐĞ ŽƉƚŝŽŶƐ ƌĂŶŐŝŶŐ ĨƌŽŵ ϱ 
;ĂůŵŽƐƚ ĂůǁĂǇƐ Žƌ ĂůǁĂǇƐͿ ƚŽ ϭ ;ĂůŵŽƐƚ ŶĞǀĞƌ Žƌ ŶĞǀĞƌͿ͘ /ƚĞŵ Ϯ ĂƐŬƐ͕ ͞,Žǁ ǁŽƵůĚ ǇŽƵ ƌĂƚĞ ǇŽƵƌ 

ϰϮ ZŽƐĞŶ Z Ğƚ Ăů͕͘ ϮϬϬϬ͘ dŚĞ &ĞŵĂůĞ ^ĞǆƵĂů &ƵŶĐƚŝŽŶ /ŶĚĞǆ ;&^&/Ϳ͗ � DƵůƚŝĚŝŵĞŶƐŝŽŶĂů ^ĞůĨͲZĞƉŽƌƚ /ŶƐƚƌƵŵĞŶƚ ĨŽƌ ƚŚĞ
�ƐƐĞƐƐŵĞŶƚ ŽĨ &ĞŵĂůĞ ^ĞǆƵĂů &ƵŶĐƚŝŽŶ͘ : ^Ğǆ DĂƌŝƚĂů dŚĞƌ͕ Ϯϲ;ϮͿ͗ϭϵϭʹϮϬϴ͘ 

ϭϭϬ
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sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ůĞǀĞů ;ĚĞŐƌĞĞͿ ŽĨ ƐĞǆƵĂů ĚĞƐŝƌĞ Žƌ ŝŶƚĞƌĞƐƚ͍͟ ǁŝƚŚ ƌĞƐƉŽŶƐĞ ŽƉƚŝŽŶƐ ƌĂŶŐŝŶŐ ĨƌŽŵ ϱ ;ǀĞƌǇ ŚŝŐŚͿ ƚŽ 
ϭ ;ǀĞƌǇ ůŽǁ Žƌ ŶŽŶĞ Ăƚ ĂůůͿ͘ 

dŚĞ &^&/ ƉƌŽĚƵĐĞƐ Ă ƚŽƚĂů ƐĐŽƌĞ͖ ŚŽǁĞǀĞƌ͕ ŽŶůǇ ƚŚĞ ĚĞƐŝƌĞ ĚŽŵĂŝŶ ƐĐŽƌĞ ǁĂƐ ƵƐĞĚ ĂƐ Ă
ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ͘ dŚĞ &^&/Ͳ� ĐŽŶƐŝƐƚƐ ŽĨ ƋƵĞƐƚŝŽŶƐ ϭ ĂŶĚ Ϯ͘ dŚĞ ĚĞƐŝƌĞ ĚŽŵĂŝŶ ƐĐŽƌĞ ŝƐ
ĐĂůĐƵůĂƚĞĚ ĂƐ ƚŚĞ ƐƵŵ ŽĨ ƚŚĞ ƚǁŽ ŝƚĞŵƐ ŵƵůƚŝƉůŝĞĚ ďǇ Ă ĨĂĐƚŽƌ ŽĨ Ϭ͘ϲ͘ dŚĞ ƐĐŽƌĞ ƌĂŶŐĞ ŝƐ ϭ͘Ϯ ƚŽ 
ϲ͘Ϭ͕ ǁŝƚŚ ŚŝŐŚĞƌ ƐĐŽƌĞƐ ŝŶĚŝĐĂƚŝŶŐ ŐƌĞĂƚĞƌ ůĞǀĞůƐ ŝŶ ƐĞǆƵĂů ĚĞƐŝƌĞ͘ 

&ĞŵĂůĞ ^ĞǆƵĂů �ŝƐƚƌĞƐƐ ^ĐĂůĞʹ�ĞƐŝƌĞͬ�ƌŽƵƐĂůͬKƌŐĂƐŵ YƵĞƐƚŝŽŶ ϭϯ 
dŚĞ ƐĞĐŽŶĚĂƌǇ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ŝƐ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŚĞ ƐĐŽƌĞ ĨŽƌ ĨĞĞůŝŶŐ 
͞ďŽƚŚĞƌĞĚ͟ ďǇ ůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂƐ ŵĞĂƐƵƌĞĚ ďǇ &^�^Ͳ��K Yϭϯ͘ &^�^Ͳ��K ƋƵĞƐƚŝŽŶ ϭϯ ŝƐ Ă 
ƐŝŶŐůĞ ŝƚĞŵ ĨƌŽŵ Ă ϭϯͲŝƚĞŵ ƐĞůĨͲƌĞƉŽƌƚ ƋƵĞƐƚŝŽŶŶĂŝƌĞϰϯ ƚŚĂƚ ĂƐŬƐ ǁŽŵĞŶ ƚŽ ĞǀĂůƵĂƚĞ ŚŽǁ ŽĨƚĞŶ Ă 
ŐŝǀĞŶ ƉƌŽďůĞŵ ŚĂƐ ͞ďŽƚŚĞƌĞĚ ǇŽƵ Žƌ ĐĂƵƐĞĚ ǇŽƵ ĚŝƐƚƌĞƐƐ͟ ŽǀĞƌ ƚŚĞ ƉĂƐƚ ϯϬ ĚĂǇƐ͘ ZĞƐƉŽŶƐĞ 
ŽƉƚŝŽŶƐ ƚŽ &^�^Ͳ��K ƋƵĞƐƚŝŽŶ ϭϯ ;Ϭ ƚŽ ϰͿ ƌĂŶŐĞĚ ĨƌŽŵ ͞ŶĞǀĞƌ͕͟ ͞ƌĂƌĞůǇ͕͟ ͞ĨƌĞƋƵĞŶƚůǇ͕͟ ƚŽ 
͞ĂůǁĂǇƐ͘͟ ,ŝŐŚĞƌ ƐĐŽƌĞ ŝŶĚŝĐĂƚĞƐ ŐƌĞĂƚĞƌ ƐĞǆƵĂů ĚŝƐƚƌĞƐƐ͘ dŚŝƐ ƋƵĞƐƚŝŽŶ ŝƐ ǀŝƌƚƵĂůůǇ ŝĚĞŶƚŝĐĂů ƚŽ 
ƋƵĞƐƚŝŽŶ ϭϯ ŝŶ ƚŚĞ &ĞŵĂůĞ ^ĞǆƵĂů �ŝƐƚƌĞƐƐ ^ĐĂůĞʹZĞǀŝƐĞĚ ;&^�^ͲZͿ͕ϰϰ ǁŚŝĐŚ ŚĂƐ ďĞĞŶ ĂĐĐĞƉƚĞĚ ďǇ 
��ZhW ĂŶĚ ƵƐĞĚ ŝŶ ŽƚŚĞƌ ƉƌĞǀŝŽƵƐ ƉƌŽŐƌĂŵƐ͘ dŚĞ &^�^ͲZͲYϭϯ ĂůƐŽ ƵƐĞƐ Ă ϯϬͲĚĂǇ ƌĞĐĂůů ƉĞƌŝŽĚ 
ĂŶĚ ĂƐŬƐ͕ ͞,Žǁ ŽĨƚĞŶ ĚŝĚ ǇŽƵ ĨĞĞů ďŽƚŚĞƌĞĚ ďǇ ůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ͍͟ 

&ĞŵĂůĞ ^ĞǆƵĂů �ŶĐŽƵŶƚĞƌ WƌŽĨŝůĞʹZĞǀŝƐĞĚ YƵĞƐƚŝŽŶ ϭϬ ^ĂƚŝƐĨǇŝŶŐ ^ĞǆƵĂů �ǀĞŶƚ 
dŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ͕ ĚĞƚĞƌŵŝŶĞĚ ĨƌŽŵ ^ƚƵĚǇ DĞĚŝĐĂƚŝŽŶ 
ĂŶĚ ^ĞǆƵĂů �ŶĐŽƵŶƚĞƌ Ğ�ŝĂƌǇ͕ ǁĂƐ ĞǀĂůƵĂƚĞĚ ĂƐ Ă ŬĞǇ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͘ WĂƚŝĞŶƚƐ ƌĞƉŽƌƚĞĚ ŝĨ 
ƚŚĞǇ ŚĂĚ ĂŶ ŝŶũĞĐƚŝŽŶ͕ ƚŚĞ ƚŝŵĞ ĂŶĚ ƐŝƚĞ ŽĨ ĂŶ ŝŶũĞĐƚŝŽŶ͕ ŝĨ ƚŚĞǇ ŚĂĚ Ă ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ͕ ĂŶĚ ƚŚĞ 
ƚŝŵĞ ŽĨ ƚŚĂƚ ĞŶĐŽƵŶƚĞƌ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ŝŶƐƚƌƵĐƚĞĚ ƚŽ ƌĞĐŽƌĚ Ăůů ŝŶũĞĐƚŝŽŶƐ ŝŶ ƚŚĞ Ğ�ŝĂƌǇ͘ ^ƵďũĞĐƚƐ 
ǁĞƌĞ ĂůƐŽ ĂƐŬĞĚ ƚŽ ĐŽŵƉůĞƚĞ ƚŚĞ &^�WͲZ ŝĨ Ă ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ ǁĂƐ ƌĞƉŽƌƚĞĚ͘ 

&^�WͲZ ƋƵĞƐƚŝŽŶ ϭϬ ŝƐ Ă ƐŝŶŐůĞ ŝƚĞŵ ĨƌŽŵ Ă ϭϬͲŝƚĞŵ ƐĞůĨͲƌĞƉŽƌƚ ƋƵĞƐƚŝŽŶŶĂŝƌĞ ĚĞƐŝŐŶĞĚ ƚŽ 
ŝĚĞŶƚŝĨǇ Ă ƐĂƚŝƐĨĂĐƚŽƌǇ ƐĞǆƵĂů ĞǀĞŶƚ͘ YƵĞƐƚŝŽŶ ϭϬ ŽĨ ƚŚĞ &^�WͲZ ĂƐŬƐ͕ ͞�ŝĚ ǇŽƵ ĐŽŶƐŝĚĞƌ ƚŚŝƐ 
ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ ƐĂƚŝƐĨĂĐƚŽƌǇ ĨŽƌ ǇŽƵ͍͟ &^�WͲZ ƋƵĞƐƚŝŽŶ ϭϬ ŝƐ ƌĂƚĞĚ ŽŶ Ă ǇĞƐͬŶŽ ƌĞƐƉŽŶƐĞ ƐĐĂůĞ͘ 
� ƐƵďũĞĐƚ ǁĂƐ ĐŽƵŶƚĞĚ ĂƐ ŚĂǀŝŶŐ ĂŶ ^^� ŝĨ ƚŚĞ ƐƵďũĞĐƚ ƌĞƉŽƌƚĞĚ ĂŶ ĞŶĐŽƵŶƚĞƌ ĂŶĚ ĂŶƐǁĞƌĞĚ 
͞ǇĞƐ͟ ƚŽ ƋƵĞƐƚŝŽŶ ϭϬ͘ &Žƌ ƚŚĞ ^^� ƚŽ ďĞ ĐŽƵŶƚĞĚ ŝŶ ƚŚĞ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͕ ŝƚ ŵƵƐƚ ŚĂǀĞ 

ϰϯ �ĞZŽŐĂƚŝƐ > Ğƚ Ăů͕͘ ϮϬϭϰ͘ ZĞůŝĂďŝůŝƚǇ ĂŶĚ sĂůŝĚŝƚǇ ŽĨ ƚŚĞ &ĞŵĂůĞ ^ĞǆƵĂů �ŝƐƚƌĞƐƐ ^ĐĂůĞʹ�ĞƐŝƌĞͬ�ƌŽƵƐĂůͬKƌŐĂƐŵ 
/ŶƐƚƌƵŵĞŶƚ ŝŶ Ă WŚĂƐĞ Ϯ� �ŽƐĞͲZĂŶŐŝŶŐ ^ƚƵĚǇ ŽĨ �ƌĞŵĞůĂŶŽƚŝĚĞ͘ WŽƐƚĞƌ ƉƌĞƐĞŶƚĞĚ Ăƚ ƚŚĞ ϭϲϳƚŚ �ŶŶƵĂů DĞĞƚŝŶŐ ŽĨ
ƚŚĞ �ŵĞƌŝĐĂŶ WƐǇĐŚŝĂƚƌŝĐ �ƐƐŽĐŝĂƚŝŽŶ͕ ϯʹϳDĂǇϮϬϭϰ͕ EĞǁ zŽƌŬ͕ Ez͘ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƉĂůĂƚŝŶ͘ĐŽŵͬĂƐƐĞƚƐͬW�>ͲWϰϬϳϴͲ 
�W�Ͳ�ĞZŽŐĂƚŝƐͲ&^�^Ͳ��KͲZĞůŝĂďŝůŝƚǇͲĂŶĚͲsĂůŝĚŝƚǇͲWŽƐƚĞƌͲϬϰϮϭͲϮͲϭ͘ƉĚĨ 
ϰϰ �ĞZŽŐĂƚŝƐ > Ğƚ Ăů͕͘ ϮϬϬϴ͘ sĂůŝĚĂƚŝŽŶ ŽĨ ƚŚĞ &ĞŵĂůĞ ^ĞǆƵĂů �ŝƐƚƌĞƐƐ ^ĐĂůĞʹZĞǀŝƐĞĚ ĨŽƌ �ƐƐĞƐƐŝŶŐ �ŝƐƚƌĞƐƐ ŝŶ tŽŵĞŶ 
tŝƚŚ ,ǇƉŽĂĐƚŝǀĞ ^ĞǆƵĂů �ĞƐŝƌĞ �ŝƐŽƌĚĞƌ͕ : ^Ğǆ DĞĚ͕ ϱ͗ϯϱϳʹϯϲϰ͘ 

ϭϭϭ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŽĐĐƵƌƌĞĚ ǁŝƚŚŝŶ ϭϲ ŚŽƵƌƐ ŽĨ ƐƚƵĚǇ ĚƌƵŐ ĂŶĚ ďĞĞŶ ƌĞĐŽƌĚĞĚ ǁŝƚŚŝŶ ϳϮ ŚŽƵƌƐ ŽĨ ƚŚĞ ƐĞǆƵĂů 
ĞŶĐŽƵŶƚĞƌ͘ 

ZĞŐƵůĂƚŽƌǇ ,ŝƐƚŽƌǇ ĂŶĚ �ŝƐĐƵƐƐŝŽŶ ZĞŐĂƌĚŝŶŐ �ŶĚƉŽŝŶƚ ^ĞůĞĐƚŝŽŶ 
dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ Ă WZK ĞǀŝĚĞŶĐĞ ĚŽƐƐŝĞƌ ĨŽƌ ƌĞǀŝĞǁ͘ ,ŽǁĞǀĞƌ͕ ��ZhW ŚĂĚ 
ƉƌĞǀŝŽƵƐůǇ ĂŐƌĞĞĚ ŽŶ ƚŚĞ ĂĐĐĞƉƚĂďŝůŝƚǇ ŽĨ ƚŚĞ &^&/Ͳ� ĂŶĚ &^�^Ͳ��K ƋƵĞƐƚŝŽŶ ϭϯ ĂƐ ĐŽƉƌŝŵĂƌǇ
ĞŶĚƉŽŝŶƚƐ ĚƵƌŝŶŐ ƚŚĞ /E� ƉŚĂƐĞ ŽĨ ĚĞǀĞůŽƉŵĞŶƚ͘ �ŽƚŚ &^&/Ͳ� ĂŶĚ &^�^ͲZ ǁĞƌĞ ƵƐĞĚ ƚŽ ƐƵƉƉŽƌƚ
ůĂďĞůŝŶŐ ĐůĂŝŵƐ ŝŶ ĂŶŽƚŚĞƌ ,^�� ĂƉƉůŝĐĂƚŝŽŶ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ďĞŐĂŶ ƚŚĞŝƌ ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵ ƵƐŝŶŐ ^^�Ɛ ĂŶĚ ƐĞǆƵĂů ĂƌŽƵƐĂů ĂƐ ĐŽƉƌŝŵĂƌǇ 
ĞŶĚƉŽŝŶƚƐ ŝŶ ǁŽŵĞŶ ǁŝƚŚ ĨĞŵĂůĞ ƐĞǆƵĂů ĂƌŽƵƐĂů ĚŝƐŽƌĚĞƌ͘ KŶĐĞ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĨŽĐƵƐĞĚ ŽŶ 
,^��͕ ��ZhW ƌĞĐŽŵŵĞŶĚĞĚ ĂƐƐĞƐƐŝŶŐ ^^�Ɛ ;ůŝŵŝƚĞĚ ƚŽ ƚŚŽƐĞ ĚŝƌĞĐƚůǇ ƌĞůĂƚĞĚ ƚŽ ĚŽƐŝŶŐͿ ĂŶĚ 
ƐĞǆƵĂů ĚĞƐŝƌĞ ĂƐ ĐŽƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ ĂŶĚ ĂƐƐĞƐƐŝŶŐ ƌĞĚƵĐƚŝŽŶ ŝŶ ĚŝƐƚƌĞƐƐ ƌĞůĂƚĞĚ ƚŽ 
,^�� ĂƐ Ă ŬĞǇ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͘ 'ŝǀĞŶ ƚŚĞ ƉƌŽƉŽƐĞĚ WZE ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ͕ ĞƐƚĂďůŝƐŚŝŶŐ 
ĞĨĨŝĐĂĐǇ ƵƐŝŶŐ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƚŽƚĂů ^^�Ɛ ǁŽƵůĚ ŶŽƚ ďĞ ĂĐĐĞƉƚĂďůĞ͘ ^ƵĐĐĞƐƐ ǁŝƚŚ WZE ĚŽƐŝŶŐ 
ǁŽƵůĚ ƌĞƋƵŝƌĞ ĚĞŵŽŶƐƚƌĂƚŝŽŶ ŽĨ ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ ĂŶĚ ĐůŝŶŝĐĂůůǇ ŵĞĂŶŝŶŐĨƵů ƚƌĞĂƚŵĞŶƚ 
ĞĨĨĞĐƚƐ ;ƚŚĞ ŝŶƐƚƌƵŵĞŶƚƐ ƵƐĞĚ ƚŽ ŵĞĂƐƵƌĞ ƚŚĞƐĞ ĞŶĚƉŽŝŶƚƐ ĂƌĞ ĚŝƐĐƵƐƐĞĚ ďĞůŽǁͿ͘ 

KŶ ϮϳKĐƚϮϬϭϰ ĂŶĚ ϮϴKĐƚϮϬϭϰ͕ &�� ŚĞůĚ Ă ƉĂƚŝĞŶƚͲĨŽĐƵƐĞĚ ĚƌƵŐ ĚĞǀĞůŽƉŵĞŶƚ ŵĞĞƚŝŶŐ ĂŶĚ 
ƐĐŝĞŶƚŝĨŝĐ ǁŽƌŬƐŚŽƉ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ƚŽ ƐĞĞŬ ƉĞƌƐƉĞĐƚŝǀĞƐ ĨƌŽŵ ƉĂƚŝĞŶƚƐ ĂŶĚ ŽƚŚĞƌ ƐƚĂŬĞŚŽůĚĞƌƐ 
ƌĞŐĂƌĚŝŶŐ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ĚƌƵŐƐ ŝŶƚĞŶĚĞĚ ƚŽ ƚƌĞĂƚ ĨĞŵĂůĞ ƐĞǆƵĂů ĚǇƐĨƵŶĐƚŝŽŶ͕ ƐƉĞĐŝĨŝĐĂůůǇ 
ĚŝƐŽƌĚĞƌƐ ŽĨ ƐĞǆƵĂů ŝŶƚĞƌĞƐƚ ĂŶĚ ĂƌŽƵƐĂů͘ϰϱ �ƚ ƚŚĞ ƐĐŝĞŶƚŝĨŝĐ ǁŽƌŬƐŚŽƉ͕ ƉƌĂĐƚŝƚŝŽŶĞƌƐ ĂŶĚ ƉĂƚŝĞŶƚƐ 
ƐƚĂƚĞĚ ƚŚĂƚ ^^�Ɛ ǁĞƌĞ ůĞƐƐ ƌĞůĞǀĂŶƚ ĂŶĚ ƐŚŽƵůĚ ŶŽƚ ďĞ ƌĞƋƵŝƌĞĚ ƚŽ ďĞ ĞǀĂůƵĂƚĞĚ ĂƐ Ă ĐŽƉƌŝŵĂƌǇ 
ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚ ĨŽƌ ,^�� ďĞĐĂƵƐĞ ƚŚŝƐ ĚŝƐŽƌĚĞƌ ŝƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ƌĞĚƵĐĞĚ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂŶĚ 
ƌĞůĂƚĞĚ ĚŝƐƚƌĞƐƐ͘ 

ϰϱ ^ĞĞ WĂƚŝĞŶƚͲ&ŽĐƵƐĞĚ �ƌƵŐ �ĞǀĞůŽƉŵĞŶƚ WƵďůŝĐ DĞĞƚŝŶŐ ĂŶĚ ^ĐŝĞŶƚŝĨŝĐ tŽƌŬƐŚŽƉ ŽŶ &ĞŵĂůĞ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ 
ǁĞď ƉĂŐĞ͕ ĂĐĐĞƐƐĞĚ ϵDĂǇϮϬϭϵ͕ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĨĞĚĞƌĂůƌĞŐŝƐƚĞƌ͘ŐŽǀͬĚŽĐƵŵĞŶƚƐͬϮϬϭϰͬϬϵͬϮϲͬϮϬϭϰͲϮϮϵϴϯͬƉĂƚŝĞŶƚͲ 
ĨŽĐƵƐĞĚͲĚƌƵŐͲĚĞǀĞůŽƉŵĞŶƚͲƉƵďůŝĐͲŵĞĞƚŝŶŐͲĂŶĚͲƐĐŝĞŶƚŝĨŝĐͲǁŽƌŬƐŚŽƉͲŽŶͲĨĞŵĂůĞͲƐĞǆƵĂůͲĚǇƐĨƵŶĐƚŝŽŶ͘ ^ĞĞ ĂůƐŽ ƉƵďůŝĐ 
ŵĞĞƚŝŶŐ ŵŝŶƵƚĞƐ dŚĞ sŽŝĐĞ ŽĨ ƚŚĞ WĂƚŝĞŶƚ͕ Ă ƐĞƌŝĞƐ ŽĨ ƌĞƉŽƌƚƐ ĨƌŽŵ ƚŚĞ h͘^͘ &ŽŽĚ ĂŶĚ �ƌƵŐ �ĚŵŝŶŝƐƚƌĂƚŝŽŶ͛Ɛ ;&��͛ƐͿ 
WĂƚŝĞŶƚͲ&ŽĐƵƐĞĚ �ƌƵŐ �ĞǀĞůŽƉŵĞŶƚ /ŶŝƚŝĂƚŝǀĞ͗ &ĞŵĂůĞ ^ĞǆƵĂů �ǇƐĨƵŶĐƚŝŽŶ͕ ĂĐĐĞƐƐĞĚ ϵDĂǇϮϬϭϵ͕
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĨĚĂ͘ŐŽǀͬĚŽǁŶůŽĂĚƐͬ�ƌƵŐƐͬEĞǁƐ�ǀĞŶƚƐͬh�Dϰϱϯϳϭϴ͘ƉĚĨ͘ 

ϭϭϮ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

^ƵďƐĞƋƵĞŶƚůǇ͕ ŽŶ ϭϬKĐƚϮϬϭϲ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƐƵďŵŝƚƚĞĚ ƉƌŽƚŽĐŽů ĂŵĞŶĚŵĞŶƚƐ ĨŽƌ ^ƚƵĚŝĞƐ ϯϬϭ 
ĂŶĚ ϯϬϮ͕ ĐŚĂŶŐŝŶŐ ƚŚĞ ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ͘ dŚĞ ĐŽƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ƌĞǀŝƐĞĚ ƚŽ 
ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƐĞǆƵĂů ĚĞƐŝƌĞ ƐĐŽƌĞ ;ĂƐ ŵĞĂƐƵƌĞĚ ďǇ ƚŚĞ &^&/Ͳ�Ϳ ĂŶĚ ƚŚĞ ĐŚĂŶŐĞ
ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ĚŝƐƚƌĞƐƐ ƐĐŽƌĞ ;ĂƐ ŵĞĂƐƵƌĞĚ ďǇ ƚŚĞ &^�^Ͳ��K ƋƵĞƐƚŝŽŶ ϭϯͿ͖ ĐŚĂŶŐĞ ĨƌŽŵ 
ďĂƐĞůŝŶĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ƌĞůĂƚĞĚ ƚŽ ĚƌƵŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ǁĂƐ ƌĞůĞŐĂƚĞĚ ƚŽ ƚŚĞ ƐĞĐŽŶĚĂƌǇ 
ĞŶĚƉŽŝŶƚ͘ dŚŝƐ ǁĂƐ ĚŽŶĞ ƉƌŝŽƌ ƚŽ ĚĂƚĂ ůŽĐŬ ĂŶĚ ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ ĂĐĐĞƉƚĂďůĞ ŝŶ ƉƌŝŶĐŝƉůĞ͘ 
,ŽǁĞǀĞƌ͕ ��ZhW ĐŽŶǀĞǇĞĚ ƚŚĞ ĨŽůůŽǁŝŶŐ ĐŽŶĐĞƌŶƐ ƚŚĂƚ ƐŚŽƵůĚ ďĞ ĂĚĚƌĞƐƐĞĚ ŝŶ ƚŚĞ ĂƉƉůŝĐĂƚŝŽŶ͗ 

x ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ǁĞƌĞ ƉŽǁĞƌĞĚ ďĂƐĞĚ ŽŶ ^^�Ɛ ĂŶĚ ƚŚĞ &^&/Ͳ� ŝƚĞŵƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ
ǁĂƐ ĂƐŬĞĚ ƚŽ ĐůĂƌŝĨǇ ŚŽǁ ĂůƚĞƌŝŶŐ ƚŚĞ ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ Ăƚ ƚŚŝƐ ƚŝŵĞ ǁŽƵůĚ ĂĨĨĞĐƚ ƐƚƵĚǇ 
ƉŽǁĞƌ ĂŶĚ ƐĂŵƉůĞ ƐŝǌĞ͘ 

x �ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ ŽĨ ƚŚĞ ƉƌŽĚƵĐƚ͛Ɛ ŽŶƐĞƚ ĂŶĚ ĚƵƌĂƚŝŽŶ ŽĨ ĂĐƚŝŽŶ͕ ƌĞůĂƚŝǀĞ ƚŽ ƚŚĞ ƚŝŵĞ ŽĨ 
ŝŶũĞĐƚŝŽŶ͕ ƐŚŽƵůĚ ďĞ ůŝŶŬĞĚ ƚŽ ƚŚĞ ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ;ƐͿ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƐŚŽƵůĚ ĂĚĚƌĞƐƐ 
ŚŽǁ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƚŚĞƐĞ ĂƐƉĞĐƚƐ ŽĨ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚ ǁŽƵůĚ ďĞ ĂĨĨĞĐƚĞĚ ďǇ ƚŚĞ ƉƌŽƉŽƐĞĚ 
ĐŚĂŶŐĞ ŝŶ ĞŶĚƉŽŝŶƚƐ͘ 

KŶ ϮϳKĐƚϮϬϭϲ͕ &�� ƉƵďůŝƐŚĞĚ Ă ĚƌĂĨƚ ŐƵŝĚĂŶĐĞ ĨŽƌ ŝŶĚƵƐƚƌǇ ĞŶƚŝƚůĞĚ >Žǁ ^ĞǆƵĂů /ŶƚĞƌĞƐƚ͕ �ĞƐŝƌĞ͕ 
ĂŶĚͬŽƌ �ƌŽƵƐĂů ŝŶ tŽŵĞŶ͗ �ĞǀĞůŽƉŵĞŶƚ �ƌƵŐƐ ĨŽƌ dƌĞĂƚŵĞŶƚ ;KĐƚŽďĞƌ ϮϬϭϲͿ͘ϰϲ /Ŷ ƚŚĞ ĚƌĂĨƚ
ŐƵŝĚĂŶĐĞ͕ ƚŚĞ &�� ƌĞĐŽŐŶŝǌĞĚ ƚŚĂƚ ƚŚĞ ĞŶĚƉŽŝŶƚ ĚĞĐŝƐŝŽŶƐ ƐŚŽƵůĚ ƌĞĨůĞĐƚ ƚŚĞ ƉƌŝŵĂƌǇ ƐǇŵƉƚŽŵƐ 
ƚĂƌŐĞƚĞĚ ďǇ ƚŚĞ ĚƌƵŐ͘ ^ŝŶĐĞ ƚŚĞ ĚŝĂŐŶŽƐŝƐ ŽĨ ,^�� ŝƐ ŶŽƚ ĐŽŶƚŝŶŐĞŶƚ ŽŶ ĂŶǇ ƉƌĞĚĞĨŝŶĞĚ ďĂƐĞůŝŶĞ 
^^�Ɛ͕ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĂƐ Ă ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ŝƐ 
ŶŽƚ ĞƐƐĞŶƚŝĂů ĨŽƌ ĚĞŵŽŶƐƚƌĂƚŝŶŐ ƚŚĞ ĚƌƵŐ͛Ɛ ĞĨĨŝĐĂĐǇ͘ ^ŝŵŝůĂƌůǇ͕ ďĞĐĂƵƐĞ ƚŚĞ ĚŝĂŐŶŽƐƚŝĐ ĐƌŝƚĞƌŝĂ ŽĨ 
,^�� ŽƵƚůŝŶĞĚ ŝŶ ƚŚĞ �^DͲ/sͲdZ ŝŶĐůƵĚĞ ĂƐƐŽĐŝĂƚĞĚ ĚŝƐƚƌĞƐƐ͕ ƚŚĞ ĚƌƵŐ͛Ɛ ƚƌĞĂƚŵĞŶƚ ďĞŶĞĨŝƚ
ƐŚŽƵůĚ ĚĞŵŽŶƐƚƌĂƚĞ Ă ƌĞĚƵĐƚŝŽŶ ŝŶ ĚŝƐƚƌĞƐƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ͘ �Ɛ ƐƵĐŚ͕ ƚŚĞ ĚƌĂĨƚ 
ŐƵŝĚĂŶĐĞ ŽƵƚůŝŶĞƐ ĂĐĐĞƉƚĂďůĞ ĂƉƉƌŽĂĐŚĞƐ ŝŶ ĞŶĚƉŽŝŶƚ ƐĞůĞĐƚŝŽŶ͘ KŶĞ ĂƉƉƌŽĂĐŚ͕ ƵƚŝůŝǌĞĚ ŝŶ 
ƉƌĞǀŝŽƵƐ ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵƐ͕ ŝƐ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ^^�Ɛ ĂŶĚ ƚŚĞ ĐŚĂŶŐĞ 
ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƐĞǆƵĂů ĚĞƐŝƌĞ ƐĐŽƌĞƐ ĂƐ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ͕ ĂŶĚ ĂƐƐŽĐŝĂƚĞĚ ĚŝƐƚƌĞƐƐ ĂƐ Ă 
ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͘ �ůƚĞƌŶĂƚŝǀĞůǇ͕ ĂƐƐŽĐŝĂƚĞĚ ĚŝƐƚƌĞƐƐ ŵĂǇ ƌĞƉůĂĐĞ ^^�Ɛ ĂƐ Ă ĐŽƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ 
ĞŶĚƉŽŝŶƚ͕ ĚŽǁŶŐƌĂĚŝŶŐ ^^�Ɛ ƚŽ Ă ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͘ dŚĞƌĞĨŽƌĞ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƌĞǀŝƐĞĚ 
ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ ƉƌŝŽƌ ƚŽ ĚĂƚĂďĂƐĞ ůŽĐŬ ŝƐ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚŝƐ ĚƌĂĨƚ ŐƵŝĚĂŶĐĞ͘ 

ZĞŐƵůĂƚŽƌǇ ,ŝƐƚŽƌǇ ĂŶĚ �ŝƐĐƵƐƐŝŽŶ ZĞŐĂƌĚŝŶŐ WZK ^ĞůĞĐƚŝŽŶ 
�ŽŶĐĞƌŶƐ ƌĞŐĂƌĚŝŶŐ &^&/ʹ� 

x	 �ŽŶĐĞƌŶƐ ǁĞƌĞ ƌĂŝƐĞĚ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ƵƐĞ ŽĨ ƚŚĞ &^&/Ͳ� ƵƐŝŶŐ Ă ϮϴͲĚĂǇ ƌĞĐĂůů ŽǀĞƌ ĚĂŝůǇ
ƌĞĐĂůů͘ /ƚ ǁĂƐ ƵŶĐůĞĂƌ ǁŚǇ ƚŚĞ ŽƉƚŝŵĂů ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĚĞƐŝƌĞ ǁĂƐ ŽǀĞƌ Ă ϰͲǁĞĞŬ ƉĞƌŝŽĚ
ǁŚĞŶ Ă ǁŽŵĂŶ ŝƐ ĞǆƉĞĐƚĞĚ ƚŽ ĞǆƉĞƌŝĞŶĐĞ ĂĐƵƚĞ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ŚĞƌ ƐĞǆƵĂů ĚĞƐŝƌĞ 
ĂƌŽƵŶĚ ƚŚĞ ƚŝŵĞ ŽĨ ĚŽƐŝŶŐ ŽĨ ƚŚĞ WZE ĚƌƵŐ͘ �ŽŶĐĞƌŶƐ ǁŝƚŚ ƚŚĞ ϮϴͲĚĂǇ ƌĞĐĂůů ƉĞƌŝŽĚ 

ϰϲ �ƌĂĨƚ ŐƵŝĚĂŶĐĞ ĨŽƌ ŝŶĚƵƐƚƌǇ >Žǁ ^ĞǆƵĂů /ŶƚĞƌĞƐƚ͕ �ĞƐŝƌĞ͕ ĂŶĚͬŽƌ �ƌŽƵƐĂů ŝŶ tŽŵĞŶ͗ �ĞǀĞůŽƉŝŶŐ �ƌƵŐƐ ĨŽƌ 
dƌĞĂƚŵĞŶƚ ;KĐƚŽďĞƌ ϮϬϭϲͿ͕ ĂĐĐĞƐƐĞĚ ϵDĂǇϮϬϭϵ͕ 
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĨĚĂ͘ŐŽǀͬĚŽǁŶůŽĂĚƐͬ�ƌƵŐƐͬ'ƵŝĚĂŶĐĞ�ŽŵƉůŝĂŶĐĞZĞŐƵůĂƚŽƌǇ/ŶĨŽƌŵĂƚŝŽŶͬ'ƵŝĚĂŶĐĞƐͬh�DϱϮϲϯϲϮ͘ƉĚĨ͘ 

ϭϭϯ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƌĞůĂƚĞ ƚŽ ;ϭͿ ďĞŝŶŐ ĂďůĞ ƚŽ ĂĐĐƵƌĂƚĞůǇ ĚĞƚĞĐƚ ĐŚĂŶŐĞ ŝŶ ƚŚĞ ƐĐŽƌĞ ŽĨ ƐĞǆƵĂů ĚĞƐŝƌĞ ĚƵĞ ƚŽ 
ƚŚĞ WZEͲĚŽƐĞĚ ĚƌƵŐ ;ǁŝƚŚ Ă ϯͲŚŽƵƌ ŚĂůĨͲůŝĨĞ ĂŶĚ ŝŶƚĞƌŵŝƚƚĞŶƚůǇ ƵƐĞĚͿ͕ ĂŶĚ ;ϮͿ ƚŚĞ 
ĚŝĨĨŝĐƵůƚǇ ŝŶ ƌĞĐĂůůŝŶŐ ĨĞĞůŝŶŐƐ ŽĨ ƐĞǆƵĂů ĚĞƐŝƌĞ ƚŚĂƚ ĂƌĞ ŶŽƚ ƌĞĐĞŶƚ͘ dŚĞƐĞ ŝƐƐƵĞƐ ǁŝůů ůŝŬĞůǇ 
ůĞĂĚ ƚŽ ŝŶĐƌĞĂƐĞĚ ǀĂƌŝĂďŝůŝƚǇ ŝŶ ƌĞƐƉŽŶƐĞƐ͕ ŵĂŬŝŶŐ ŝƚ ŵŽƌĞ ĚŝĨĨŝĐƵůƚ ƚŽ ĚĞƚĞĐƚ Ă ƚƌĞĂƚŵĞŶƚ 
ĞĨĨĞĐƚ ĞǀĞŶ ŝĨ Ă ƚƌƵĞ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚ ĞǆŝƐƚƐ͘ hƐĞ ŽĨ Ă ĚĂŝůǇ ĚŝĂƌǇ ǁŽƵůĚ ĐĂƉƚƵƌĞ ƐĞǆƵĂů 
ĚĞƐŝƌĞ ĐůŽƐĞ ƚŽ ƚŚĞ ƚŝŵĞ ŽĨ ĚƌƵŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĂŶĚ ĂůůŽǁ ĨŽƌ ŵŽƌĞ ĂĐĐƵƌĂƚĞ ĞǀĂůƵĂƚŝŽŶ 
ŽĨ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ĚŽƐŝŶŐ ĂŶĚ ƐĞǆƵĂů ĚĞƐŝƌĞ͘ �ŝĂƌǇ ĨĂƚŝŐƵĞ ĐŽƵůĚ ďĞ ĂůůĞǀŝĂƚĞĚ 
ďǇ ůŝŵŝƚŝŶŐ ĚĂŝůǇ ĚŝĂƌǇ ƉĞƌŝŽĚƐ ƚŽ ƐĞůĞĐƚĞĚ ǁĞĞŬƐ ĚƵƌŝŶŐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͘ 

x	 &�� ĐŽŶƐŝĚĞƌƐ ƚŚĞ ĞǀŝĚĞŶĐĞ ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ ĐŽŶƚĞŶƚ ǀĂůŝĚŝƚǇ ŽĨ ƚŚĞ &^&/Ͳ� ƚŽ ďĞ ůŝŵŝƚĞĚ͘
^ĞǆƵĂů ĚĞƐŝƌĞ ŝƐ Ă ŵƵůƚŝĐŽŵƉŽŶĞŶƚ ĐŽŶĐĞƉƚ ƚŚĂƚ ĚŽĞƐ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ďĞ ǁĞůůͲĚĞĨŝŶĞĚ ĂŶĚ 
ŵĞĂƐƵƌĞĚ ďǇ ƚŚĞ ƚǁŽ ŝƚĞŵƐ ŝŶ &^&/Ͳ�͕ ǁŚŝĐŚ ŵĂǇ ŶŽƚ ĂĚĞƋƵĂƚĞůǇ ĞǀĂůƵĂƚĞ ƚŚĞ ŝŶĚŝǀŝĚƵĂů
ĐŽƌĞ ĐŽŵƉŽŶĞŶƚƐ ŽĨ ĚĞƐŝƌĞ ;Ğ͘Ő͕͘ ǁĂŶƚŝŶŐ ƚŽ ŚĂǀĞ ƐĞǆ͕ ŝŶŝƚŝĂƚŝŶŐ ƐĞǆ͕ ƚŚŝŶŬŝŶŐ ĂďŽƵƚ ƐĞǆ͕ 
ƌĞĐĞƉƚŝǀŝƚǇ ƚŽ ƐĞǆ͕ ĞƚĐ͘Ϳ͕ ĂŶĚ ƚŚĞƌĞĨŽƌĞ ŵĂŬĞ ŝƚ ĚŝĨĨŝĐƵůƚ ƚŽ ĚĞƚĞƌŵŝŶĞ ǁŚŝĐŚ ĐŽŵƉŽŶĞŶƚ ŝƐ 
ĚƌŝǀŝŶŐ ƚŚĞ ĐŚĂŶŐĞ͘ �ŶǇ ƚƌĞĂƚŵĞŶƚ ďĞŶĞĨŝƚ ǁŝƚŚŽƵƚ ĂĚĞƋƵĂƚĞ ŝƚĞŵƐ ŝŶ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ ƚŽ 
ĂƐƐĞƐƐ ĐŽŵƉƌĞŚĞŶƐŝǀĞůǇ ĂŶĚ ƐƉĞĐŝĨŝĐĂůůǇ ƚŚĞ ŝŶĚŝǀŝĚƵĂů ĐŽŵƉŽŶĞŶƚƐ ŽĨ ĚĞƐŝƌĞ͕ ǁŽƵůĚ 
ŵĂŬĞ ŝƚ ĚŝĨĨŝĐƵůƚ ƚŽ ƵŶĚĞƌƐƚĂŶĚ ĂŶĚ ĂĐĐƵƌĂƚĞůǇ ĚĞƐĐƌŝďĞ ŝŶ ůĂďĞůŝŶŐ͘ dŚĞ &��͛Ɛ ĐŽŶƚĞŶƚ 
ǀĂůŝĚŝƚǇ ĐŽŶĐĞƌŶƐ ĨŽƌ ƚŚĞ ƐĞǆƵĂů ĚĞƐŝƌĞ ĚŽŵĂŝŶ ĂƌŝƐĞ ĨƌŽŵ ƚŚĞ ŵƵůƚŝͲďĂƌƌĞůĞĚ ŝŶƐƚƌƵĐƚŝŽŶƐ 
ƚŚĂƚ ŵĂŬĞ ŝƚ ƵŶĐůĞĂƌ ǁŚĂƚ ŝƐ ĚƌŝǀŝŶŐ ĂŶǇ ĐŚĂŶŐĞ ŝĚĞŶƚŝĨŝĞĚ ŽŶ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ ;Ğ͘Ő͕͘ 
ƌĞĐĞƉƚŝǀŝƚǇ͕ ƐĞǆƵĂů ĨĂŶƚĂƐŝĞƐ͕ Žƌ ŝŶŝƚŝĂƚŝŶŐ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇͿ͘ &Žƌ ĞǆĂŵƉůĞ͕ ŝĨ ŽŶůǇ ŽŶĞ 
ĐŽŵƉŽŶĞŶƚ ;Ğ͘Ő͕͘ ƐĞǆƵĂů ĨĂŶƚĂƐŝĞƐͿ ŝƐ ŝŶĐƌĞĂƐĞĚ ǁŝƚŚ ƚŚĞ ĚƌƵŐ͕ ďƵƚ ŽƚŚĞƌ ĐŽŵƉŽŶĞŶƚƐ 
;Ğ͘Ő͕͘ ǁĂŶƚŝŶŐ͕ ŝŶŝƚŝĂƚŝŶŐ͕ Žƌ ĨĞĞůŝŶŐ ƌĞĐĞƉƚŝǀĞ ƚŽ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇͿ ŚĂǀĞ ŶŽƚ ŝŵƉƌŽǀĞĚ͕ Ă 
ƐĐŽƌĞ ĐŚĂŶŐĞ ƐƵŐŐĞƐƚŝŶŐ ŝŵƉƌŽǀĞŵĞŶƚ ĐŽƵůĚ ďĞ ƐŚŽǁŶ͖ ŚŽǁĞǀĞƌ͕ ŝƚ ŝƐ ƵŶĐůĞĂƌ ǁŚĞƚŚĞƌ 
ƚŚŝƐ ƌĞƉƌĞƐĞŶƚƐ Ă ŵĞĂŶŝŶŐĨƵů ďĞŶĞĨŝƚ ƚŽ ƉĂƚŝĞŶƚƐ͘ &��͛Ɛ ĂůƐŽ ĐŽŶĐĞƌŶĞĚ ǁŝƚŚ ƚŚĞ 
ƌĞƐƉŽŶƐĞ ƐĐĂůĞ ƌĞůĂƚĞ ƚŽ ƚŚĞ ƌĞƐƉŽŶƐĞ ŽƉƚŝŽŶ ŽĨ ͞ĂůŵŽƐƚ ĂůǁĂǇƐ Žƌ ĂůǁĂǇƐ͟ ĨĞĞůŝŶŐ ƐĞǆƵĂů 
ĚĞƐŝƌĞ Žƌ ŝŶƚĞƌĞƐƚ ;ƋƵĞƐƚŝŽŶ ϭͿ ĂŶĚ Ă ƌĞƐƉŽŶƐĞ ŝŶĚŝĐĂƚŝŶŐ Ă ͞ǀĞƌǇ ŚŝŐŚ͟ ůĞǀĞů ŽĨ ƐĞǆƵĂů 
ĚĞƐŝƌĞ Žƌ ŝŶƚĞƌĞƐƚ ;ƋƵĞƐƚŝŽŶ ϮͿ͘ &Žƌ ĞǆĂŵƉůĞ͕ ŝƚ ŝƐ ƵŶĐůĞĂƌ ǁŚĞƚŚĞƌ ǁŽŵĞŶ ĞǆƉĞƌŝĞŶĐŝŶŐ 
ƐĞǆƵĂů ĚĞƐŝƌĞ Ăůů Žƌ ŵŽƐƚ ŽĨ ƚŚĞ ƚŝŵĞ ǁŽƵůĚ ŝĚĞŶƚŝĨǇ ƚŚŝƐ ĂƐ Ă ďĞŶĞĨŝƚ͕ Žƌ ǁŚĞƚŚĞƌ ƚŚŝƐ 
ĐŽƵůĚ ƌĞƉƌĞƐĞŶƚ Ă ĚŝĨĨĞƌĞŶƚ ĐŽŶĐĞƌŶ ƚŽ ǁŽŵĞŶ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ŐŝǀĞŶ ƚŚĞ ĨŽůůŽǁŝŶŐ ŽƉƚŝŽŶƐ ;ϮDĂǇϮϬϭϰ͕ dǇƉĞ � ŵĞĞƚŝŶŐ ŵŝŶƵƚĞƐͿ͗ 
ϭ͘ hƐĞ ĞǆŝƐƚŝŶŐ ƋƵĂůŝƚĂƚŝǀĞ ƌĞƐĞĂƌĐŚ ƚŽ ĚĞǀĞůŽƉ Ă ŵŽĚŝĨŝĞĚ &^&/Ͳ� ĨŽƌ ƵƐĞ ŝŶ ĐůŝŶŝĐĂů ƚƌŝĂůƐ͘ 
Ϯ͘ hƐĞ &^&/Ͳ� ĂŶĚ ϮϴͲĚĂǇ ƌĞĐĂůů ĂƐ ƉƌŽƉŽƐĞĚ͘ /ŶĐůƵĚĞ ĂƐ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ Ă ĚĂŝůǇ
ĂƐƐĞƐƐŵĞŶƚ ƚŚĂƚ ŝŶĐůƵĚĞƐ ŝŶĚŝǀŝĚƵĂů ŝƚĞŵƐ ĨŽƌ ĞĂĐŚ ŽĨ ƚŚĞ ƐƉĞĐŝĨŝĐ ĐŽŵƉŽŶĞŶƚƐ ŽĨ ĚĞƐŝƌĞ͘ 
dŚĞƐĞ ƌĞƐƵůƚƐ ŵĂǇ ƐĞƌǀĞ ĂƐ ƐƵƉƉŽƌƚŝǀĞ ŝŶĨŽƌŵĂƚŝŽŶ ƚŽ ŚĞůƉ &�� ďĞƚƚĞƌ ŝŶƚĞƌƉƌĞƚ ĂŶǇ 
ƉŽƐŝƚŝǀĞ ĨŝŶĚŝŶŐƐ ŽŶ ƚŚĞ ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ďĂƐĞĚ ŽŶ ƚŚĞ ĐƵƌƌĞŶƚ &^&/ ŝƚĞŵƐ͘ 

ϯ͘ hƐĞ &^&/Ͳ� ďƵƚ ƌĞŵŽǀĞ ƚŚĞ ŵƵůƚŝͲďĂƌƌĞůĞĚ ŝŶƐƚƌƵĐƚŝŽŶƐ ŽĨ ƚŚĞ ĐƵƌƌĞŶƚ &^&/Ͳ�͕ ƐƵĐŚ ƚŚĂƚ
ǁŽŵĞŶ ĨŽĐƵƐ ŽŶůǇ ŽŶ ƚŚĞ ĂƐƉĞĐƚ ŽĨ ŝŶƚĞƌĞƐƚ ŝŶ ŚĂǀŝŶŐ Ă ƐĞǆƵĂů ĞǆƉĞƌŝĞŶĐĞ ǁŚĞŶ 
ƌĞƐƉŽŶĚŝŶŐ ƚŽ ƚŚĞ ĞǆŝƐƚŝŶŐ &^&/ ĚĞƐŝƌĞ ŝƚĞŵƐ͘ 

ϰ͘ hƐĞ &^&/Ͳ� ĂŶĚ ϮϴͲĚĂǇ ƌĞĐĂůů ĂƐ ƉƌŽƉŽƐĞĚ͕ ǁŝƚŚŽƵƚ ŵŽĚŝĨǇŝŶŐ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ Žƌ
ĐŽŵƉůĞƚŝŶŐ ĂŶǇ ĚĂŝůǇ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƚŚĞ ŝŶĚŝǀŝĚƵĂů ĐŽŵƉŽŶĞŶƚƐ ŽĨ ĚĞƐŝƌĞ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

EŽƚĂďůǇ͕ ƚŚĞ ĐŽŶƚĞŶƚ ǀĂůŝĚŝƚǇ ŽĨ ƚŚĞ &^&/Ͳ� ŚĂƐ ďĞĞŶ ƵƐĞĚ ƉƌĞǀŝŽƵƐůǇ ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ ĂƉƉƌŽǀĂů ŽĨ
ĂŶŽƚŚĞƌ ,^�� ƉƌŽĚƵĐƚ͘ dŚĞ ƌĞůĞǀĂŶĐĞ ĂŶĚ ŝŵƉŽƌƚĂŶĐĞ ŽĨ ƚŚĞ ĐŽŶĐĞƉƚƐ ĂƐƐĞƐƐĞĚ ǁĞƌĞ ĂĨĨŝƌŵĞĚ 
ŝŶ ƚŚĞ ϮϬϭϰ W&�� ŵĞĞƚŝŶŐ ŽŶ ĨĞŵĂůĞ ƐĞǆƵĂů ĚǇƐĨƵŶĐƚŝŽŶ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĐŚŽƐĞ ŽƉƚŝŽŶ Ϯ ĂŶĚ 
ĐŽŶĚƵĐƚĞĚ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ƵƐŝŶŐ ƚŚĞ ϮϴͲĚĂǇ ƌĞĐĂůů &^&/Ͳ�͘ dŚĞ ƚƌŝĂůƐ ĂůƐŽ ŝŶĐŽƌƉŽƌĂƚĞĚ ƚǁŽ
ǀĞƌƐŝŽŶƐ ŽĨ ƚŚĞ �ůĞŵĞŶƚƐ ŽĨ �ĞƐŝƌĞ YƵĞƐƚŝŽŶŶĂŝƌĞ ;��YͿ͕ ďŽƚŚ Ă ϰͲǁĞĞŬ ƌĞĐĂůů ǀĞƌƐŝŽŶ 
;ĐŽŵƉůĞƚĞĚ Ăƚ ƚŚĞ ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚƐͿ ĂŶĚ Ă ĚĂŝůǇ ǀĞƌƐŝŽŶ ƚŚĂƚ ǁĂƐ ƚŽ ďĞ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ϳ ĚĂǇƐ 
ƉƌŝŽƌ ƚŽ ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚƐ͘ dŚĞ ��Y ǁĂƐ ĂŶ ĞǆƉůŽƌĂƚŽƌǇ ƋƵĞƐƚŝŽŶŶĂŝƌĞ ĞǀĂůƵĂƚŝŶŐ ƐĞǆƵĂů ĨĞĞůŝŶŐƐ 
ĂŶĚ ŝŶƚĞƌĞƐƚ͘ ;^ĞĞ �ǆƉůŽƌĂƚŽƌǇ ĞŶĚƉŽŝŶƚƐ ƐĞĐƚŝŽŶ ďĞůŽǁͿ͘ dŚĞ ƚŚŝŶŬŝŶŐ ǁĂƐ ƚŚĂƚ ƚŚĞ ĚĂŝůǇ ��Y 
ŵĂǇ ďƌŝĚŐĞ ĂŶĚ ŐŝǀĞ ĐŽŶĨŝĚĞŶĐĞ ĨŽƌ ƚŚĞ ŵŽŶƚŚůǇ ��Y ĂŶĚ ƐƵďƐĞƋƵĞŶƚůǇ ƚŚĞ ϮϴͲĚĂǇ ƌĞĐĂůů ŽĨ ƚŚĞ 
&^&/͘ ^ĞĞ ƐƵďƐĞĐƚŝŽŶ �ĚĚŝƚŝŽŶĂů �ŶĂůǇƐĞƐ �ŽŶĚƵĐƚĞĚ ŝŶ /ŶĚŝǀŝĚƵĂů dƌŝĂůƐ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϯ ĨŽƌ
ƌĞƐƵůƚƐ ŽĨ ƚŚĞ ĚĂŝůǇ ��Y ĂƐƐĞƐƐŵĞŶƚ͘ 

�ǆƉůŽƌĂƚŽƌǇ ĞŶĚƉŽŝŶƚƐ 

� ŶƵŵďĞƌ ŽĨ ĞǆƉůŽƌĂƚŽƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ĂůƐŽ ĞǀĂůƵĂƚĞĚ ŝŶĐůƵĚŝŶŐ ƚŚĞ 'ĞŶĞƌĂů �ƐƐĞƐƐŵĞŶƚ 
YƵĞƐƚŝŽŶŶĂŝƌĞ ;'�YͿ ĂŶĚ �ůĞŵĞŶƚƐ ŽĨ �ĞƐŝƌĞ YƵĞƐƚŝŽŶŶĂŝƌĞ ;��YͿ͘ dŚĞƐĞ ŝŶƐƚƌƵŵĞŶƚƐ͕ ǁŚŝĐŚ 
ĂƌĞ ƐƵŵŵĂƌŝǌĞĚ ďĞůŽǁ͕ ƉƌŽǀŝĚĞĚ ƐƵƉƉŽƌƚŝǀĞ ĚĂƚĂ ďƵƚ ǁĞƌĞ ŶŽƚ ƐƵĨĨŝĐŝĞŶƚůǇ ƌŽďƵƐƚ ƚŽ ƐƵƉƉŽƌƚ 
ůĂďĞůŝŶŐ ĐůĂŝŵƐ͘ 

'ĞŶĞƌĂů �ƐƐĞƐƐŵĞŶƚ YƵĞƐƚŝŽŶŶĂŝƌĞ 

dŚĞ '�Y ŝƐ Ă ƐĞůĨͲƌĞƉŽƌƚ ƋƵĞƐƚŝŽŶŶĂŝƌĞ ĐŽŶƚĂŝŶŝŶŐ ĨŝǀĞ ŐĞŶĞƌĂů ƋƵĞƐƚŝŽŶƐ ƉĞƌƚĂŝŶŝŶŐ ƚŽ 
ƚƌĞĂƚŵĞŶƚ ŝŶ ƚŚĞ ƚƌŝĂůƐ͘ dŚĞ ĨŝƌƐƚ ĨŽƵƌ ƋƵĞƐƚŝŽŶƐ ĂƐŬ ƉĂƌƚŝĐŝƉĂŶƚƐ ŚŽǁ ƚŚĞǇ ĐŚĂŶŐĞĚ ĨƌŽŵ ƚŚĞ 
ƐƚĂƌƚ ŽĨ ƚŚĞ ƚƌŝĂů ŝŶ ĐĞƌƚĂŝŶ ĂƐƉĞĐƚƐ ;Ğ͘Ő͕͘ ĚĞƐŝƌĞͿ͘ ZĞƐƉŽŶƐĞƐ ƚŽ ƋƵĞƐƚŝŽŶƐ ϭ ƚŚƌŽƵŐŚ ϰ ĂƌĞ ŽŶ ĂŶ 
ŝŶƚĞŐĞƌ ƐĐĂůĞ ŽĨ ϭ ƚŽ ϳ͕ ǁŚĞƌĞ Ă ƌĞƐƉŽŶƐĞ ŽĨ ϭ ĐŽƌƌĞƐƉŽŶĚƐ ƚŽ ǀĞƌǇ ŵƵĐŚ ǁŽƌƐĞ͕ ϰ ĐŽƌƌĞƐƉŽŶĚƐ 
ƚŽ ŶŽ ĐŚĂŶŐĞ͕ ĂŶĚ ϳ ĐŽƌƌĞƐƉŽŶĚƐ ƚŽ ǀĞƌǇ ŵƵĐŚ ďĞƚƚĞƌ͘ YƵĞƐƚŝŽŶ ϱ ĂƐŬƐ ƐƵďũĞĐƚƐ ǁŚŝĐŚ 
ƚƌĞĂƚŵĞŶƚ ƚŚĞǇ ďĞůŝĞǀĞ ƚŚĞǇ ŚĂǀĞ ďĞĞŶ ƚĂŬŝŶŐ ŝŶ ƚŚĞ ůĂƐƚ ϰ ǁĞĞŬƐ͘ dŚĞ '�Y ǁĂƐ ŐŝǀĞŶ ƚŽ 
ƉĂƚŝĞŶƚƐ Ăƚ ĞĂĐŚ ĐůŝŶŝĐĂů ǀŝƐŝƚ ĚƵƌŝŶŐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ 

YƵĞƐƚŝŽŶ ϯ ŽĨ ƚŚĞ '�Y͕ ͞�ŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ƐƚĂƌƚ ŽĨ ƚŚĞ ƐƚƵĚǇ ;ƉƌŝŽƌ ƚŽ ƚĂŬŝŶŐ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐͿ͕ ƚŽ 
ǁŚĂƚ ĚĞŐƌĞĞ ĚŽ ǇŽƵ ƚŚŝŶŬ ǇŽƵ ďĞŶĞĨŝƚĞĚ ĨƌŽŵ ƚĂŬŝŶŐ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ͍͕͟ ǁĂƐ ƵƐĞĚ ďǇ ƚŚĞ 
�ƉƉůŝĐĂŶƚ ĂƐ ĂŶ ĂŶĐŚŽƌ ĨŽƌ ĚĞƚĞƌŵŝŶŝŶŐ Ă ĐůŝŶŝĐĂůůǇ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͘ 

�ůĞŵĞŶƚƐ ŽĨ �ĞƐŝƌĞ YƵĞƐƚŝŽŶŶĂŝƌĞ ĚĂŝůǇ ĚŝĂƌǇ ǀĞƌƐŝŽŶͬϰͲǁĞĞŬ ƌĞĐĂůů ǀĞƌƐŝŽŶ 

dŚĞ ��Y ŝƐ Ă ƐĞůĨͲƌĞƉŽƌƚ ĚŝĂƌǇ͘ dǁŽ ǀĞƌƐŝŽŶƐ ŽĨ ƚŚĞ ��Y ǁĞƌĞ ĂĚŵŝŶŝƐƚĞƌĞĚ͘ dŚĞ ϰͲǁĞĞŬ 
;ŵŽŶƚŚůǇͿ ƌĞĐĂůů ǀĞƌƐŝŽŶ ǁĂƐ ĂĚŵŝŶŝƐƚĞƌĞĚ Ăƚ ĞĂĐŚ ĐůŝŶŝĐĂů ǀŝƐŝƚ͘ dŚĞ ĚĂŝůǇ ĚŝĂƌǇ ǀĞƌƐŝŽŶ ǁĂƐ 
ĂĚŵŝŶŝƐƚĞƌĞĚ ĞǀĞƌǇ ĚĂǇ ĚƵƌŝŶŐ ƚŚĞ ϳ ĚĂǇƐ ƉƌĞĐĞĚŝŶŐ sŝƐŝƚƐ Ϯ͕ ϯ͕ ϲ͕ ĂŶĚ ϵ͘ �ŽƚŚ ǀĞƌƐŝŽŶƐ ŚĂǀĞ 
ŶŝŶĞ ƋƵĞƐƚŝŽŶƐ ƌĞůĂƚĞĚ ƚŽ ƐĞǆƵĂů ĨĞĞůŝŶŐƐ ĂŶĚ ŝŶƚĞƌĞƐƚ͘ 
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Notably, the content validity of the FSFl-D has been used previously to support the approval of

another HSDD product. The relevance and importance of the concepts assessed were affirmed

in the 2014 PFDD meeting on female sexual dysfunction. The Applicant chose option 2 and

conducted the phase 3 trials using the 28-day recall FSFl-D. The trials also incorporated two

versions of the Elements of Desire Questionnaire (EDQ), both a 4-week recall version

(completed at the scheduled visits) and a daily version that was to be self-administered 7 days

prior to scheduled visits. The EDQ was an exploratory questionnaire evaluating sexual feelings

and interest. (See Exploratory endpoints section below). The thinking was that the daily EDQ

may bridge and give confidence for the monthly EDQ and subsequently the 28-day recall of the

FSFI. See subsection Additional Analyses Conducted in Individual Trials in Section 8.1.3 for

results of the daily EDQ assessment.

Exploratory endpoints

A number of exploratory endpoints were also evaluated including the General Assessment

Questionnaire (GAQ) and Elements of Desire Questionnaire (EDQ). These instruments, which

are summarized below, provided supportive data but were not sufficiently robust to support

labeling claims.

General Assessment Questionnaire

The GAQ is a self-report questionnaire containing five general questions pertaining to

treatment in the trials. The first four questions ask participants how they changed from the

start of the trial in certain aspects (e.g., desire). Responses to questions 1 through 4 are on an

integer scale of 1 to 7, where a response of 1 corresponds to very much worse, 4 corresponds

to no change, and 7 corresponds to very much better. Question 5 asks subjects which

treatment they believe they have been taking in the last 4 weeks. The GAQ was given to

patients at each clinical visit during the treatment period of the study.

Question 3 of the GAQ, ”Compared to the start of the study (prior to taking the study drug), to

what degree do you think you benefited from taking the study drug?,” was used by the

Applicant as an anchor for determining a clinically meaningful change in desire and distress.

Elements of Desire Questionnaire daily diary version/4-week recall version

The EDQ is a self-report diary. Two versions of the EDQ were administered. The 4-week

(monthly) recall version was administered at each clinical visit. The daily diary version was

administered every day during the 7 days preceding Visits 2, 3, 6, and 9. Both versions have

nine questions related to sexual feelings and interest.
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^ĂĨĞƚǇ ĞŶĚƉŽŝŶƚƐ 

dŚĞ ƐĂĨĞƚǇ ĞŶĚƉŽŝŶƚƐ ĞǀĂůƵĂƚĞĚ ŝŶĐůƵĚĞĚ ��Ɛ͕ ƉŚǇƐŝĐĂů ĞǆĂŵŝŶĂƚŝŽŶ͕ �W ĂŶĚ ǀŝƚĂů ƐŝŐŶ 
ŵĞĂƐƵƌĞŵĞŶƚƐ ;ĐĞŶƚƌĂůůǇ ƌĞĂĚͿ͕ ��'Ɛ ;ĐĞŶƚƌĂůůǇ ƌĞĂĚ ďǇ Ă ĐĂƌĚŝŽůŽŐŝƐƚͿ͕ ĐůŝŶŝĐĂů ůĂďŽƌĂƚŽƌǇ ƚĞƐƚƐ 
;ĐĞŶƚƌĂůŝǌĞĚ ĨĂĐŝůŝƚǇͿ͕ ĂŶĚ ƚŚĞ �ĞĐŬ ^ĐĂůĞ ĨŽƌ ^ƵŝĐŝĚĂů /ĚĞĂƚŝŽŶ͘ >ĂďŽƌĂƚŽƌǇ ƚĞƐƚƐ ŝŶĐůƵĚĞĚ
ĐŚĞŵŝƐƚƌǇ ;ĨĂƐƚŝŶŐͿ͕ ŚĞŵĂƚŽůŽŐǇ͕ ŚŽƌŵŽŶĞƐ ;��d,͕ ƐĞǆ ŚŽƌŵŽŶĞ ďŝŶĚŝŶŐ ŐůŽďƵůŝŶ͕ ɲͲD^,͕ 
ƉƌŽůĂĐƚŝŶ͕ ĐŽƌƚŝƐŽů͕ ŽǆǇƚŽĐŝŶ͕ ĨŽůůŝĐůĞ ƐƚŝŵƵůĂƚŝŶŐ ŚŽƌŵŽŶĞ ;&^,Ϳ͕ ĞƐƚƌĂĚŝŽůͿ͕ ,/s͕ ďŝŽŵĂƌŬĞƌƐ ;ŶŽƚ
ĨƵƌƚŚĞƌ ƐƉĞĐŝĨŝĞĚ ĨŽƌ ƉŽƐƐŝďůĞ ĨƵƚƵƌĞ ƚĞƐƚŝŶŐͿ͕ ƵƌŝŶĂůǇƐŝƐ͕ ƐĞƌƵŵ ƉƌĞŐŶĂŶĐǇ͕ ƵƌŝŶĞ ƉƌĞŐŶĂŶĐǇ 
;ůŽĐĂů ůĂďŽƌĂƚŽƌǇͿ͕ ĂŶĚ ƵƌŝŶĞ ƐĐƌĞĞŶ ĨŽƌ ĚƌƵŐƐͬĂůĐŽŚŽů͘ hƌŝŶĞ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚŝŶŐ ĂŶĚ ĐŽŶĨŝƌŵĂƚŽƌǇ 
ƐĞƌƵŵ ƚĞƐƚŝŶŐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ Ăƚ ĞĂĐŚ ǀŝƐŝƚ ĨŽƌ Ăůů ƐƵďũĞĐƚƐ͘ �ŶǇ ƉŽƐŝƚŝǀĞ ƵƌŝŶĞ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚ 
ƌĞƐƵůƚ ǁĂƐ ĐŽŶĨŝƌŵĞĚ ŝŵŵĞĚŝĂƚĞůǇ ďǇ Ă ƐĞƌƵŵ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ŝŶƐƚƌƵĐƚĞĚ ƚŽ 
ĐŽŶƚĂĐƚ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ ŝĨ ƚŚĞŝƌ ŵĞŶƐĞƐ ǁĂƐ ĚĞůĂǇĞĚ ŵŽƌĞ ƚŚĂŶ ϭϰ ĚĂǇƐ͘ W< ƐĂŵƉůĞƐ ǁĞƌĞ 
ŽďƚĂŝŶĞĚ ƉŽƐƚĚŽƐĞ ;ϭϱʹϰϱ ŵŝŶƵƚĞƐ͕ ϰϲʹϵϬ ŵŝŶƵƚĞƐ͕ хϵϬ ŵŝŶƵƚĞƐͿ Ăƚ sŝƐŝƚ ϯ ŽĨ ƚŚĞ ĐŽƌĞ ƐƚƵĚǇ 
ŽŶůǇ͘ 

dƌŝĂů WŽƉƵůĂƚŝŽŶ 
^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ĞŶƌŽůůĞĚ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ĂĐƋƵŝƌĞĚ͕ ŐĞŶĞƌĂůŝǌĞĚ ,^�� ǁŚŽ 
ǁĞƌĞ ŐĞŶĞƌĂůůǇ ŚĞĂůƚŚǇ ǁŝƚŚŽƵƚ ŚŝƐƚŽƌǇ ŽĨ ƐĞƌŝŽƵƐ ŚĞĂůƚŚ ĐŽŶĚŝƚŝŽŶƐ ďƵƚ ĐŽƵůĚ ŚĂǀĞ ŚĂĚ ƐƚĂďůĞ 
ĐŚƌŽŶŝĐ ĐŽŶĚŝƚŝŽŶƐ͕ ƐƵĐŚ ĂƐ ĐŽŶƚƌŽůůĞĚ ,dE ĂŶĚ ĐŽŶƚƌŽůůĞĚ ĚŝĂďĞƚĞƐ͘ ,ŽǁĞǀĞƌ͕ ŬŶŽǁŶ 
ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĚŝƐĞĂƐĞ ǁĂƐ ĂŶ ĞǆĐůƵƐŝŽŶĂƌǇ ĐƌŝƚĞƌŝŽŶ͘ dŚĞ ĚŝĂŐŶŽƐŝƐ ŽĨ ,^�� ǁĂƐ ďĂƐĞĚ ŽŶ ƚŚĞ 
�ŝĂŐŶŽƐƚŝĐ ^ĐƌĞĞŶŝŶŐ 'ƵŝĚĞ ĨŽƌ ,^�� ĂŶĚ ǁĂƐ ĐŽŵƉůĞƚĞĚ ďǇ ƚŚĞ ůŝĐĞŶƐĞĚ ŚĞĂůƚŚ ĐĂƌĞ ƉƌŽǀŝĚĞƌ͘ 
�ůŝŐŝďŝůŝƚǇ ĨŽƌ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƐƚƵĚǇ ǁĂƐ ďĂƐĞĚ ŽŶ ƚŚĞ ĨŽůůŽǁŝŶŐ ŝŶĐůƵƐŝŽŶͬĞǆĐůƵƐŝŽŶ ĐƌŝƚĞƌŝĂ ĂŶĚ 
ƐĐƌĞĞŶŝŶŐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĐƌŝƚĞƌŝĂ͘ �ŶǇ ƐƵďũĞĐƚ ǁŝƚŚ Ă ůĞƐŝŽŶ ƚŚĂƚ ĐŽƵůĚ ƌĞƉƌĞƐĞŶƚ ƉƌĞŵĂůŝŐŶĂŶƚ 
Žƌ ŵĂůŝŐŶĂŶƚ ŵĞůĂŶŽŵĂ ǁŽƵůĚ ďĞ ƌĞĨĞƌƌĞĚ ƚŽ Ă ĚĞƌŵĂƚŽůŽŐŝƐƚ͘ /Ĩ ĐŽŶĨŝƌŵĞĚ ƚŽ ďĞ ŵĂůŝŐŶĂŶƚ͕
ƚŚĞƐĞ ƐƵďũĞĐƚƐ ǁĞƌĞ ĞǆĐůƵĚĞĚ ĨƌŽŵ ƚŚĞ ƚƌŝĂů͘ 

/ŶĐůƵƐŝŽŶ �ƌŝƚĞƌŝĂ 
x tƌŝƚƚĞŶ ŝŶĨŽƌŵĞĚ ĐŽŶƐĞŶƚ͘ 
x WƌĞŵĞŶŽƉĂƵƐĂů ĨĞŵĂůĞ Ăƚ ůĞĂƐƚ ϭϴ ǇĞĂƌƐ ŽĨ ĂŐĞ͕ ;ŵĞŶŽƉĂƵƐĂů ƐƚĂƚƵƐ ďĂƐĞĚ ŽŶ ƚŚĞ ^ƚĂŐĞƐ 
ŽĨ ZĞƉƌŽĚƵĐƚŝǀĞ �ŐŝŶŐ tŽƌŬƐŚŽƉ ĐƌŝƚĞƌŝĂͿ͘ 

x WĞƌ ƚŚĞ ƐƵďũĞĐƚ͕ ƉƌĞǀŝŽƵƐůǇ ĞǆƉĞƌŝĞŶĐĞĚ ͞ŶŽƌŵĂů ƐĞǆƵĂů ĨƵŶĐƚŝŽŶ͟ ŝŶ ƚŚĞ ƉĂƐƚ ĨŽƌ Ă ƉĞƌŝŽĚ 
ŽĨ Ăƚ ůĞĂƐƚ Ϯ ǇĞĂƌƐ͘
 

x tŝůůŝŶŐ ƚŽ ĞŶŐĂŐĞ ŝŶ ƐĞǆƵĂů ĂĐƚŝǀŝƚŝĞƐ Ăƚ ůĞĂƐƚ ŽŶĞ ƚŝŵĞ ƉĞƌ ŵŽŶƚŚ ĚƵƌŝŶŐ ƚŚĞ ƚƌŝĂů͘
 
x
 �ƵƌƌĞŶƚůǇ ŝŶ Ă ƐƚĂďůĞ ;шϲ ŵŽŶƚŚƐͿ ƌĞůĂƚŝŽŶƐŚŝƉ ǁŝƚŚ Ă ƉĂƌƚŶĞƌ ;ŵĂůĞ Žƌ ĨĞŵĂůĞͿ͘ 
x /Ĩ ƉĂƌƚŶĞƌ ŝƐ ŵĂůĞ͕ ƉĂƌƚŶĞƌ ŚĂĚ ƐĐŽƌĞĚ ͞ŶŽƚ ŝŵƉŽƚĞŶƚ͕͟ ͞ŵŝŶŝŵĂůůǇ ŝŵƉŽƚĞŶƚ͕͟ Žƌ
͞ŵŽĚĞƌĂƚĞůǇ ŝŵƉŽƚĞŶƚ͟ ŽŶ ƚŚĞ DĂƐƐĂĐŚƵƐĞƚƚƐ DĂůĞ �ŐŝŶŐ ^ƚƵĚǇ ĂƐƐĞƐƐŵĞŶƚ͘ 

x ,^�� ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ �ŝĂŐŶŽƐƚŝĐ ^ĐƌĞĞŶŝŶŐ 'ƵŝĚĞ ĨŽƌ шϲ ŵŽŶƚŚƐ ďĞĨŽƌĞ ƐĐƌĞĞŶŝŶŐ͕ 
ŝŶĐůƵĚŝŶŐ ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ ĂƐ ĂĐƋƵŝƌĞĚ ĂŶĚ ŐĞŶĞƌĂůŝǌĞĚ͘ 

x tĂƐ ǁŝůůŝŶŐ ĂŶĚ ĂďůĞ ƚŽ ƵŶĚĞƌƐƚĂŶĚ ĂŶĚ ĐŽŵƉůǇ ǁŝƚŚ ƐƚƵĚǇ ƌĞƋƵŝƌĞŵĞŶƚƐ͘ 
x EĞŐĂƚŝǀĞ ƐĞƌƵŵ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚ Ăƚ ƐĐƌĞĞŶŝŶŐ ƌĞŐĂƌĚůĞƐƐ ŽĨ ĐŚŝůĚďĞĂƌŝŶŐ ƉŽƚĞŶƚŝĂů͘ /Ĩ ƚŚĞ
ƐƵďũĞĐƚ͛Ɛ ƉĂƌƚŶĞƌ ŝƐ ŵĂůĞ͕ ƚŚĞ ƐƵďũĞĐƚ ŚĂƐ ƵƐĞĚ ƚŚĞ ƐĂŵĞ ŵĞƚŚŽĚ ŽĨ ĐŽŶƚƌĂĐĞƉƚŝŽŶ ĨŽƌ ϯ 

ϭϭϲ
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Safety endpoints

The safety endpoints evaluated included AEs, physical examination, BP and vital sign

measurements (centrally read), ECGs (centrally read by a cardiologist), clinical laboratory tests

(centralized facility), and the Beck Scale for Suicidal |deation. Laboratory tests included

chemistry (fasting), hematology, hormones (ACTH, sex hormone binding globulin, q-MSH,

prolactin, cortisol, oxytocin, follicle stimulating hormone (FSH), estradiol), HIV, biomarkers (not

further specified for possible future testing), urinalysis, serum pregnancy, urine pregnancy

(local laboratory), and urine screen for drugs/alcohol. Urine pregnancy testing and confirmatory

serum testing were assessed at each visit for all subjects. Any positive urine pregnancy test

result was confirmed immediately by a serum pregnancy test. Subjects were instructed to

contact the investigator if their menses was delayed more than 14 days. PK samples were

obtained postdose (15—45 minutes, 46—90 minutes, >90 minutes) at Visit 3 of the core study

only.

Trial Population

Studies 301 and 302 enrolled premenopausal women with acquired, generalized HSDD who

were generally healthy without history of serious health conditions but could have had stable

chronic conditions, such as controlled HTN and controlled diabetes. However, known

cardiovascular disease was an exclusionary criterion. The diagnosis of HSDD was based on the

Diagnostic Screening Guide for HSDD and was completed by the licensed health care provider.

Eligibility for the double-blind study was based on the following inclusion/exclusion criteria and

screening blood pressure criteria. Any subject with a lesion that could represent premalignant

or malignant melanoma would be referred to a dermatologist. |f confirmed to be malignant,

these subjects were excluded from the trial.

Inclusion Criteria

0 Written informed consent.

0 Premenopausal female at least 18 years of age, (menopausal status based on the Stages

of Reproductive Aging Workshop criteria).

0 Per the subject, previously experienced ”normal sexual function” in the past for a period

of at least 2 years.

0 Willing to engage in sexual activities at least one time per month during the trial.

0 Currently in a stable (26 months) relationship with a partner (male or female).

o If partner is male, partner had scored ”not impotent,” ”minimally impotent,” or

”moderately impotent” on the Massachusetts Male Aging Study assessment.

0 HSDD according to the Diagnostic Screening Guide for 26 months before screening,

including categorization as acquired and generalized.

0 Was willing and able to understand and comply with study requirements.

0 Negative serum pregnancy test at screening regardless of childbearing potential. If the

subject’s partner is male, the subject has used the same method of contraception for 3

116
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŵŽŶƚŚƐ ƉƌŝŽƌ ƚŽ ƐĐƌĞĞŶŝŶŐ ĂŶĚ ŝƐ ǁŝůůŝŶŐ ƚŽ ĐŽŶƚŝŶƵĞ ĚƵƌŝŶŐ ƚŚĞ ĞŶƚŝƌĞ ƐƚƵĚǇ͘ /Ŷ ĐĂƐĞƐ
ǁŚĞƌĞ ƐŝŶŐůĞ ďĂƌƌŝĞƌ ďŝƌƚŚ ĐŽŶƚƌŽů ŚĂĚ ďĞĞŶ ƵƐĞĚ͕ Ă ƐĞĐŽŶĚ ďĂƌƌŝĞƌ ŵĞƚŚŽĚ ŵƵƐƚ ďĞ 
ƐƚĂƌƚĞĚ Ăƚ ƐĐƌĞĞŶŝŶŐ͘ �ĐĐĞƉƚĂďůĞ ĨŽƌŵƐ ŽĨ ĐŽŶƚƌĂĐĞƉƚŝŽŶ ĂƌĞ ƐƵƌŐŝĐĂů ƐƚĞƌŝůŝǌĂƚŝŽŶ ŽĨ 
ƐƵďũĞĐƚƐ Žƌ ŵĂůĞ ƉĂƌƚŶĞƌ͕ ŚŽƌŵŽŶĂů ĐŽŶƚƌĂĐĞƉƚŝǀĞƐ͕ ŝŶƚƌĂƵƚĞƌŝŶĞ ĚĞǀŝĐĞ͕ �ƐƐƵƌĞΠ 
;ƚƌĂŶƐĐĞƌǀŝĐĂů ƐƚĞƌŝůŝǌĂƚŝŽŶͿ͕ ĚŽƵďůĞ ďĂƌƌŝĞƌ ĐŽŶƚƌĂĐĞƉƚŝŽŶ͘ WƌŽƚŽĐŽů �ŵĞŶĚŵĞŶƚ ϭ 
ƐƉĞĐŝĨŝĞĚ ƚŚĂƚ ĐŽŶƚƌĂĐĞƉƚŝŽŶ ŝƐ ŶŽƚ ƌĞƋƵŝƌĞĚ ĨŽƌ ŵŽŶŽŐĂŵŽƵƐ ĨĞŵĂůĞƐ ǁŝƚŚ Ă ĨĞŵĂůĞ 
ƉĂƌƚŶĞƌ͘ 

x EŽƌŵĂů ƉĞůǀŝĐ ĞǆĂŵ Ăƚ ƐĐƌĞĞŶŝŶŐ͘ 
x	 � ĐůŝŶŝĐĂůůǇ ĂĐĐĞƉƚĂďůĞ WĂƉ ƚĞƐƚ ĚĞĨŝŶĞĚ ĂƐ ŶŽƌŵĂů͕ Žƌ ĂƚǇƉŝĐĂů ƐƋƵĂŵŽƵƐ ĐĞůůƐ ŽĨ 
ƵŶĚĞƚĞƌŵŝŶĞĚ ƐŝŐŶŝĨŝĐĂŶĐĞ ǁŝƚŚ ŶĞŐĂƚŝǀĞ ,Ws Ăƚ ƐĐƌĞĞŶŝŶŐ Žƌ ĚŽĐƵŵĞŶƚĞĚ ǁŝƚŚŝŶ ϭϮ 
ŵŽŶƚŚƐ ďĞĨŽƌĞ ƐĐƌĞĞŶŝŶŐ͘ 

x	 ,ĂƐ Ăůů ƚŚĞ ĨŽůůŽǁŝŶŐ Ăƚ ƐĐƌĞĞŶŝŶŐ͗ 
ʹ WĂƚŝĞŶƚ ,ĞĂůƚŚ YƵĞƐƚŝŽŶŶĂŝƌĞͲϵ ;W,YͲϵͿ ƚŽƚĂů ƐĐŽƌĞ фϭϬ ;ŵŝůĚ ĚĞƉƌĞƐƐŝŽŶ Žƌ ŶŽŶĞͿ 
ʹ W,YͲϵ ƐĐŽƌĞ ĨŽƌ ƋƵĞƐƚŝŽŶ ϵ ŝƐ Ϭ ;ŶŽ ƐƵŝĐŝĚĂů ƚŚŽƵŐŚƚƐ Žƌ ƚŚŽƵŐŚƚƐ ŽĨ ƐĞůĨͲŚĂƌŵͿ 
ʹ �ŝƚŚĞƌ &^&/ ƚŽƚĂů ƐĐŽƌĞ ŝƐ чϮϲ ;ĨŽƌ ,^�� ǁŝƚŚ Žƌ ǁŝƚŚŽƵƚ ĚĞĐƌĞĂƐĞĚ ĂƌŽƵƐĂůͿ Žƌ &^&/
ĚĞƐŝƌĞ ĚŽŵĂŝŶ ƐĐŽƌĞ ŝƐ чϱ ;ŝĨ ,^�� ǁŝƚŚŽƵƚ ĚĞĐƌĞĂƐĞĚ ĂƌŽƵƐĂůͿ
 

ʹ &^�^Ͳ��K ƚŽƚĂů ƐĐŽƌĞ ŝƐ хϭϴ ;ƌĂŶŐĞ Ϭ ƚŽ ϲϬͿ
 
x	 ,ĂƐ Žƌ ŚĂƐ ŚĂĚ Ăůů ƚŚĞ ĨŽůůŽǁŝŶŐ Ăƚ sŝƐŝƚ Ϯ ;ĞŶĚ ŽĨ ϮϴͲĚĂǇ ƐĐƌĞĞŶŝŶŐ ƉĞƌŝŽĚͿ͗ 
ʹ �ƚ ůĞĂƐƚ ŽŶĞ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ ƐŝŶĐĞ ƐĐƌĞĞŶŝŶŐ ǀŝƐŝƚ 
ʹ &Žƌ ƐƵďũĞĐƚƐ ƌĞƉŽƌƚŝŶŐ ĨĞǁĞƌ ƚŚĂŶ ƚŚƌĞĞ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ ;ŽŶĞ Žƌ ƚǁŽ ĞǀĞŶƚƐͿ ƐŝŶĐĞ 
ƚŚĞ ƐĐƌĞĞŶŝŶŐ ǀŝƐŝƚ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ ƌĞƋƵŝƌĞŵĞŶƚ ƌĞŐĂƌĚŝŶŐ ƋƵĞƐƚŝŽŶ ϭϬ ŽĨ ƚŚĞ &^�WͲZ 
ƋƵĞƐƚŝŽŶŶĂŝƌĞ ;ƉĞƌƚĂŝŶŝŶŐ ƚŽ ^^�ƐͿ ĨŽƌ ƚŚĞ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ^^�Ɛ ďĞŝŶŐ ƐĂƚŝƐĨĂĐƚŽƌǇ 

ʹ	 &Žƌ ƐƵďũĞĐƚƐ ƌĞƉŽƌƚŝŶŐ ĨŽƵƌ Žƌ ŵŽƌĞ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ ƐŝŶĐĞ ƐĐƌĞĞŶŝŶŐ͕ ƚŚĞ ĂŶƐǁĞƌ ƚŽ 
&^�WͲZ ĨŽƌ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ^^�Ɛ ďĞŝŶŐ ƐĂƚŝƐĨĂĐƚŽƌǇ ŵƵƐƚ ďĞ ͞ǇĞƐ͟ ĨŽƌ ŶŽ ŵŽƌĞ ƚŚĂŶ ŚĂůĨ 
ŽĨ ƚŚĞ ĞŶĐŽƵŶƚĞƌƐ ;чϱϬйͿ 

ʹ	 &Žƌ ƐƵďũĞĐƚƐ ŚĂǀŝŶŐ ƚŚƌĞĞ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ͕ ƚŚĞ ĂŶƐǁĞƌ ƚŽ &^�WͲZ YϭϬ ŵƵƐƚ ŚĂǀĞ 
ďĞĞŶ ͞ǇĞƐ͟ ĨŽƌ ŶŽ ŵŽƌĞ ƚŚĂŶ ƚǁŽ ŽĨ ƚŚĞ ĞŶĐŽƵŶƚĞƌƐ ;фϭϬϬйͿ 

ZĞƐĐƌĞĞŶŝŶŐ ŽĨ ƐĐƌĞĞŶ ĨĂŝůƵƌĞƐ ǁĂƐ ĂůůŽǁĞĚ ŝĨ ĞŝƚŚĞƌ ŽĨ ƚŚĞ ĨŽůůŽǁŝŶŐ ǁĂƐ ƚŚĞ ƐŽůĞ ƌĞĂƐŽŶ͗ ;ϭͿ ƚŚĞ 
W,YͲϵ ƐĐŽƌĞ ŝƐ ϭϬ ƚŚƌŽƵŐŚ ϭϯ͖ Žƌ ;ϮͿ �W ĐƌŝƚĞƌŝĂ ǁĂƐ ŽƵƚ ŽĨ ƌĂŶŐĞ͘ 

�ǆĐůƵƐŝŽŶ �ƌŝƚĞƌŝĂ 
x	 �ŶǇ ĐŽŶĚŝƚŝŽŶ ƚŚĂƚ ŝƐ ƵŶƐƚĂďůĞ Žƌ ƵŶĐŽŶƚƌŽůůĞĚ ĚĞƐƉŝƚĞ ƚƌĞĂƚŵĞŶƚ͘ 
x WĂƌƚŝĐŝƉĂƚĞĚ ŝŶ Ă ƉƌĞǀŝŽƵƐ �Dd ƐƚƵĚǇ͘ 
x ZĞĐĞŝǀĞĚ ŽƚŚĞƌ ŝŶǀĞƐƚŝŐĂƚŝŽŶĂů ĚƌƵŐͬĚĞǀŝĐĞƐ ǁŝƚŚŝŶ ϯϬ ĚĂǇƐ Žƌ Ăƚ ĂŶǇ ƚŝŵĞ ĚƵƌŝŶŐ ƐƚƵĚǇ 
ƉĂƌƚŝĐŝƉĂƚŝŽŶ͘ 

x �ŽŶĂƚĞĚ ďůŽŽĚ ǁŝƚŚŝŶ ϯϬ ĚĂǇƐ ŽĨ ƐĐƌĞĞŶŝŶŐ Žƌ ĂŶǇƚŝŵĞ ĚƵƌŝŶŐ ƐƚƵĚǇ͘ 
x ,ŝƐƚŽƌǇ ŽĨ ƵŶƌĞƐŽůǀĞĚ ƐĞǆƵĂů ƚƌĂƵŵĂ Žƌ ĂďƵƐĞ͘ 
x WƌĞŐŶĂŶƚ Žƌ ŶƵƌƐŝŶŐ͘ 
x ,ĂƐ ĂŶǇ &^� ŽƚŚĞƌ ƚŚĂŶ ĂĐƋƵŝƌĞĚ ,^�� ǁŝƚŚ Žƌ ǁŝƚŚŽƵƚ ĚĞĐƌĞĂƐĞĚ ĂƌŽƵƐĂů ;Ğ͘Ő͕͘ ůŝĨĞůŽŶŐ 
ĂŶŽƌŐĂƐŵŝĂ͕ ƐĞǆƵĂů ƉĂŝŶ ĚŝƐŽƌĚĞƌ͕ ƐĞǆƵĂů ĂǀĞƌƐŝŽŶ ĚŝƐŽƌĚĞƌ͕ ƉƌŝŵĂƌǇ ĚŝĂŐŶŽƐŝƐ ŽĨ &^��Ϳ͘ 

ϭϭϳ
 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

months prior to screening and is willing to continue during the entire study. In cases

where single barrier birth control had been used, a second barrier method must be

started at screening. Acceptable forms of contraception are surgical sterilization of

subjects or male partner, hormonal contraceptives, intrauterine device, Essure®

(transcervical sterilization), double barrier contraception. Protocol Amendment 1

specified that contraception is not required for monogamous females with a female

partner.

Normal pelvic exam at screening.

A clinically acceptable Pap test defined as normal, or atypical squamous cells of

undetermined significance with negative HPV at screening or documented within 12

months before screening.

Has all the following at screening:

— Patient Health Questionnaire-9 (PHQ-9) total score <10 (mild depression or none)

— PHQ-9 score for question 9 is 0 (no suicidal thoughts or thoughts of self-harm)

— Either FSFI total score is $26 (for HSDD with or without decreased arousal) or FSFI

desire domain score is $5 (if HSDD without decreased arousal)

— FSDS-DAO total score is >18 (range 0 to 60)

Has or has had all the following at Visit 2 (end of 28-day screening period):

— At least one sexual encounter since screening visit

— For subjects reporting fewer than three sexual encounters (one or two events) since

the screening visit, there was no requirement regarding question 10 of the FSEP-R

questionnaire (pertaining to SSEs) for the percentage of SSEs being satisfactory

— For subjects reporting four or more sexual encounters since screening, the answer to

FSEP-R for percentage of SSEs being satisfactory must be ”yes” for no more than half

of the encounters (350%)

— For subjects having three sexual encounters, the answer to FSEP-R 010 must have

been ”yes” for no more than two of the encounters (<100%)

Rescreening of screen failures was allowed if either of the following was the sole reason: (1) the

PHQ—9 score is 10 through 13; or (2) BP criteria was out of range.

Exclusion Criteria

Reference ID: 4452816

Any condition that is unstable or uncontrolled despite treatment.

Participated in a previous BMT study.

Received other investigational drug/devices within 30 days or at any time during study

participation.

Donated blood within 30 days of screening or anytime during study.

History of unresolved sexual trauma or abuse.

Pregnant or nursing.

Has any FSD other than acquired HSDD with or without decreased arousal (e.g., lifelong

anorgasmia, sexual pain disorder, sexual aversion disorder, primary diagnosis of FSAD).
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x ,ĂƐ &^� ĐĂƵƐĞĚ ďǇ ƵŶƚƌĞĂƚĞĚ ĞŶĚŽĐƌŝŶĞ ĚŝƐĞĂƐĞ ;Ğ͘Ő͕͘ ŚǇƉŽƉŝƚƵŝƚĂƌŝƐŵ͕ ŚǇƉŽƚŚǇƌŽŝĚŝƐŵ͕ 
ĚŝĂďĞƚĞƐ ŵĞůůŝƚƵƐͿ͘ 

x ,ĂƐ ĂĐƵƚĞ Žƌ ĐŚƌŽŶŝĐ ŚĞƉĂƚŝƚŝƐ͘ 
x ,ĂƐ ŚĂĚ ŚĞƉĂƚŝƚŝƐ �͕ Žƌ ŝŶĨĞĐƚŝŽƵƐ ďůŽŽĚ ĚŝƐŽƌĚĞƌƐ ƐƵĐŚ ĂƐ ,/s͖ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ͖
ƐƚƌŽŬĞ͕ Žƌ ĂŶǇ ŵĂůŝŐŶĂŶĐŝĞƐ ;ƚƌĞĂƚĞĚ Žƌ ƵŶƚƌĞĂƚĞĚͿ ǁŝƚŚŝŶ ƚŚĞ ƉĂƐƚ ϱ ǇĞĂƌƐ͘ 

x �ĐƚŝǀĞ ŵŽĚĞƌĂƚĞ ƚŽ ƐĞǀĞƌĞ ǀĂŐŝŶŝƚŝƐ Žƌ Ă ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ǀĂŐŝŶĂů ŝŶĨĞĐƚŝŽŶ͘ 
x ,ĂƐ ŚĂĚ ĂŶ ĂĐƚŝǀĞ Žƌ ĐŚƌŽŶŝĐ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ƐĞǆƵĂůůǇ ƚƌĂŶƐŵŝƚƚĞĚ ĚŝƐĞĂƐĞ ǁŝƚŚŝŶ ϲ 
ŵŽŶƚŚƐ ďĞĨŽƌĞ ƐĐƌĞĞŶŝŶŐ͘ 

x	 �ŶǇ ƵƌŽůŽŐŝĐ Žƌ ŐǇŶĞĐŽůŽŐŝĐ ĐŽŶĚŝƚŝŽŶ ƐƵĐŚ ĂƐ ĐŽŶĚǇůŽŵĂ͕ ƵƚĞƌŝŶĞ ĨŝďƌŽŝĚƐ͕ ǀƵůǀĂƌ Žƌ 
ǀĂŐŝŶĂů ůĞƐŝŽŶƐ͕ ǀƵůǀŽĚǇŶŝĂ͕ Žƌ ƉĞůǀŝĐ ƉĂŝŶ ƚŚĂƚ ŵĂǇ ĐŽŶƚƌŝďƵƚĞ ƚŽ ŝŵƉĂŝƌĞĚ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ 
ĂŶĚ ĨƵŶĐƚŝŽŶ Žƌ ďĞ Ă ĐĂƵƐĞ ŽĨ &^� Žƌ ƚŚĂƚ ŵĂǇ ŝŶƚĞƌĨĞƌĞ ǁŝƚŚ ƐƵďũĞĐƚ͛Ɛ ĂďŝůŝƚǇ ƚŽ ĐŽŵƉůǇ 
ǁŝƚŚ ƐƚƵĚǇ ƉƌŽĐĞĚƵƌĞƐ͘ 

x	 ,ĂƐ ŚĂĚ ĂŶǇ ŽĨ ƚŚĞ ĨŽůůŽǁŝŶŐ ŐĞŶĞƌĂů ĐŽŶĚŝƚŝŽŶƐ ǁŝƚŚŝŶ ƚŚĞ ϲ ŵŽŶƚŚƐ ďĞĨŽƌĞ ƐĐƌĞĞŶŝŶŐ͗ 
ʹ �ůŝŶŝĐĂůůǇ ƵŶƐƚĂďůĞ ĂŶŐŝŶĂ Žƌ ĐůŝŶŝĐĂůůǇ ƵŶƐƚĂďůĞ ĂƌƌŚǇƚŚŵŝĂ 
ʹ ^ŝŐŶŝĨŝĐĂŶƚ �E^ ĚŝƐĞĂƐĞƐ͕ ƐƵĐŚ ĂƐ ƐƉŝŶĂů ĐŽƌĚ ŝŶũƵƌǇ Žƌ ŵƵůƚŝƉůĞ ƐĐůĞƌŽƐŝƐ 
ʹ �^d Žƌ �>d ŵŽƌĞ ƚŚĂŶ ƚŚƌĞĞ ƚŝŵĞƐ h>E 
ʹ ^ĞƌƵŵ ĐƌĞĂƚŝŶŝŶĞ хϮ͘ϱ ŵŐͬĚ> 
ʹ �ŶǇ ŽƚŚĞƌ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĂďŶŽƌŵĂů ůĂďŽƌĂƚŽƌǇ ƚĞƐƚ ƌĞƐƵůƚ 

x ,ĂƐ ƵƐĞĚ ĂŶǇ ŽĨ ƚŚĞ ĨŽůůŽǁŝŶŐ ƚǇƉĞƐ ŽĨ ŵĞĚŝĐĂƚŝŽŶƐ͗ 
ʹ dƌĞĂƚŵĞŶƚ ǁŝƚŚ ĂŶǇ ŝŵƉůĂŶƚĞĚ Žƌ ŝŶũĞĐƚĞĚ ƚĞƐƚŽƐƚĞƌŽŶĞ ƉƌŽĚƵĐƚ ǁŝƚŚŝŶ ƚŚĞ ϲ ŵŽŶƚŚƐ 
ʹ tŝƚŚŝŶ ƚŚĞ ϯ ŵŽŶƚŚƐ ĂŶĚ ĚƵƌŝŶŐ ƐƚƵĚǇ͕ ƵƐĞ ŽĨ ;ϭͿ ŶĞƵƌŽůĞƉƚŝĐƐ ;Ğ͘Ő͕͘ ƌŝƐƉĞƌŝĚŽŶĞͿ͖; ϮͿ 
ůŝƚŚŝƵŵ ;Ğ͘Ő͕͘ ůŝƚŚŝƵŵ ĐĂƌďŽŶĂƚĞͿ͖ ;ϯͿ ĂŶƚŝĚĞƉƌĞƐƐĂŶƚƐ ;Ğ͘Ő͕͘ ĂŵŝƚƌŝƉƚǇůŝŶĞ͕ ĨůƵŽǆĞƚŝŶĞ͕ 
ďƵƉƌŽƉŝŽŶͿ͖ ;ϰͿ ŵŽŽĚ ƐƚĂďŝůŝǌĞƌƐ ;Ğ͘Ő͕͘ ǀĂůƉƌŽĂƚĞͿ͖ ;ϱͿ ďĞŶǌŽĚŝĂǌĞƉŝŶĞƐ ;Ğ͘Ő͕͘ 
ůŽƌĂǌĞƉĂŵ͕ ĚŝĂǌĞƉĂŵͿ͖ ;ϲͿ ĐŽŐŶŝƚŝǀĞ ĞŶŚĂŶĐĞƌƐ Žƌ ƐƚŝŵƵůĂŶƚƐ ;Ğ͘Ő͕͘ ĚŽŶĞƉĞǌŝů Žƌ 
ĂŵƉŚĞƚĂŵŝŶĞͬĚĞǆƚƌŽĂŵƉŚĞƚĂŵŝŶĞͿ͖ ;ϳͿ ĐĞŶƚƌĂůůǇ ĂĐƚŝŶŐ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ;Ğ͘Ő͕͘ 
ĐůŽŶŝĚŝŶĞͿ͖ ;ϴͿ ĂŶǇ ŽƚŚĞƌ ƉƌĞƐĐƌŝƉƚŝŽŶ͕ ŶŽŶƉƌĞƐĐƌŝƉƚŝŽŶ͕ ŚĞƌďĂů͕ Žƌ ŶƵƚƌŝƚŝŽŶĂů 
ƐƵƉƉůĞŵĞŶƚ ŬŶŽǁŶ ƚŽ ĂĨĨĞĐƚ ƐĞǆƵĂů ĂƌŽƵƐĂů Žƌ ĚĞƐŝƌĞ Ğ͘Ő͕͘ ^ƚ͘ :ŽŚŶ͛Ɛ ǁŽƌƚ͕ ďůĂĐŬ 
ĐŽŚŽƐŚ͕ ĚĞŚǇĚƌŽĞƉŝĂŶĚƌŽƐƚĞƌŽŶĞ ;�,��Ϳ͕ �,��ͲƐƵůĨĂƚĞ͖ Žƌ ;ϵͿ ɶͲĂŵŝŶŽďƵƚǇƌŝĐ ĂĐŝĚ 
;'���Ϳ ĂŐŽŶŝƐƚƐ ;Ğ͘Ő͕͘ ǌŽůƉŝĚĞŵ͕ ĞƐǌŽƉŝĐůŽŶĞͿ 

ʹ dŽƉŝĐĂů ƚĞƐƚŽƐƚĞƌŽŶĞ ǁŝƚŚŝŶ ƚŚĞ ϯϬ ĚĂǇƐ ďĞĨŽƌĞ ƐĐƌĞĞŶŝŶŐ͖ ƚŚĞ ƐƵďũĞĐƚ ŵƵƐƚ ĂůƐŽ 
ĂŐƌĞĞ ƚŽ ƌĞŵĂŝŶ ŽĨĨ ƚĞƐƚŽƐƚĞƌŽŶĞ͕ ĂŶĚƌŽŐĞŶŝĐ ĐŽŵƉŽƵŶĚƐ Žƌ ĂŶǇ ŽĨ ƚŚĞ ĞǆĐůƵĚĞĚ 
ŵĞĚŝĐĂƚŝŽŶƐ ĨŽƌ ƚŚĞ ĚƵƌĂƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ 

x	 ,ŝƐƚŽƌǇ ŽĨ͕ ĚŝĂŐŶŽƐĞĚ ǁŝƚŚ͕ ĂŶĚͬŽƌ ŝƐ ƚĂŬŝŶŐ Žƌ ŚĂƐ ƌĞĐĞŝǀĞĚ ƚƌĞĂƚŵĞŶƚ ĨŽƌ ƉƐǇĐŚŽƐŝƐ͕ 
ďŝƉŽůĂƌ ĚŝƐŽƌĚĞƌ͕ ĚĞƉƌĞƐƐŝŽŶ͕ ĂŶĚͬŽƌ ĂůĐŽŚŽůͬƐƵďƐƚĂŶĐĞ ĂďƵƐĞ ǁŝƚŚŝŶ ƚŚĞ ϲ ŵŽŶƚŚƐ 
ďĞĨŽƌĞ ƐĐƌĞĞŶŝŶŐ͘ ;EŽƚĞ͗ ŚŝƐƚŽƌǇ ŽĨ ĚĞƉƌĞƐƐŝŽŶ ƚŚĂƚ ŝƐ ŶŽ ůŽŶŐĞƌ ƉƌĞƐĞŶƚ ŝƐ ŶŽƚ 
ĞǆĐůƵƐŝŽŶĂƌǇͿ͘ 

x ,ŝƐƚŽƌǇ ŽĨ ƐƵŝĐŝĚĞ ĂƚƚĞŵƉƚ Žƌ Ăƚ ŝŶĐƌĞĂƐĞĚ ƌŝƐŬ ĨŽƌ ƐƵŝĐŝĚĞ ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ �ĞĐŬ ^ĐĂůĞ ĨŽƌ 
^ƵŝĐŝĚĂů /ĚĞĂƚŝŽŶ͘ �ŶǇ ƐƵďũĞĐƚ ǁŝƚŚ Ă ƐĐŽƌĞ хϬ ŽŶ ƋƵĞƐƚŝŽŶƐ ϭ ƚŚƌŽƵŐŚ ϱ ĂŶĚͬŽƌ ƋƵĞƐƚŝŽŶ 
ϮϬ ŝƐ ŶŽƚ ĞůŝŐŝďůĞ ĂŶĚ ƐŚŽƵůĚ ďĞ ƌĞĨĞƌƌĞĚ ƚŽ ƚŚĞŝƌ ƉŚǇƐŝĐŝĂŶ ĂƐ ĂƉƉƌŽƉƌŝĂƚĞ͘ 

x /Ɛ ƌĞĐĞŝǀŝŶŐ ĂŶǇ ƚƌĞĂƚŵĞŶƚ ĨŽƌ ,^�� ;Ğ͘Ő͕͘ ƉƐǇĐŚŽƚŚĞƌĂƉǇ͕ ƉŚǇƐŝĐĂů ƚŚĞƌĂƉǇͿ Ăƚ ƚŚĞ ƚŝŵĞ
ŽĨ ƐĐƌĞĞŶŝŶŐ͘ 

ϭϭϴ
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Reference ID: 4452816

Has FSD caused by untreated endocrine disease (e.g., hypopituitarism, hypothyroidism,

diabetes mellitus).

Has acute or chronic hepatitis.

Has had hepatitis C, or infectious blood disorders such as HIV; myocardial infarction;

stroke, or any malignancies (treated or untreated) within the past 5 years.

Active moderate to severe vaginitis or a clinically significant vaginal infection.

Has had an active or chronic clinically significant sexually transmitted disease within 6

months before screening.

Any urologic or gynecologic condition such as condyloma, uterine fibroids, vulvar or

vaginal lesions, vulvodynia, or pelvic pain that may contribute to impaired sexual activity

and function or be a cause of FSD or that may interfere with subject’s ability to comply

with study procedures.

Has had any of the following general conditions within the 6 months before screening:

— Clinically unstable angina or clinically unstable arrhythmia

— Significant CNS diseases, such as spinal cord injury or multiple sclerosis

— AST or ALT more than three times ULN

— Serum creatinine >2.5 mg/dL

— Any other clinically significant abnormal laboratory test result

Has used any of the following types of medications:

— Treatment with any implanted or injected testosterone product within the 6 months

— Within the 3 months and during study, use of (1) neuroleptics (e.g., risperidone);( 2)

lithium (e.g., lithium carbonate); (3) antidepressants (e.g., amitriptyline, fluoxetine,

bupropion); (4) mood stabilizers (e.g., valproate); (5) benzodiazepines (e.g.,

lorazepam, diazepam); (6) cognitive enhancers or stimulants (e.g., donepezil or

amphetamine/dextroamphetamine); (7) centrally acting antihypertensives (e.g.,

clonidine); (8) any other prescription, nonprescription, herbal, or nutritional

supplement known to affect sexual arousal or desire [e.g., St. John’s wort, black

cohosh, dehydroepiandrosterone (DHEA), DHEA-sulfate]; or (9) y-aminobutyric acid

(GABA) agonists (e.g., zolpidem, eszopiclone)

— Topical testosterone within the 30 days before screening; the subject must also

agree to remain off testosterone, androgenic compounds or any of the excluded

medications for the duration of the study

History of, diagnosed with, and/or is taking or has received treatment for psychosis,

bipolar disorder, depression, and/or alcohol/substance abuse within the 6 months

before screening. (Note: history of depression that is no longer present is not

exclusionary).

History of suicide attempt or at increased risk for suicide according to the Beck Scale for

Suicidal Ideation. Any subject with a score >0 on questions 1 through 5 and/or question

20 is not eligible and should be referred to their physician as appropriate.

|s receiving any treatment for HSDD (e.g., psychotherapy, physical therapy) at the time

of screening.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x ,ĂƐ Ă ĐƵƌƌĞŶƚ ĚŝĂŐŶŽƐŝƐ ŽĨ ƵŶĐŽŶƚƌŽůůĞĚ ŚǇƉĞƌƚĞŶƐŝŽŶ ;хϭϰϬͬϵϬ ŵŵ ,ŐͿ ĚĞĨŝŶĞĚ ĂƐ͗ 
ʹ	 dǁŽ ƐĞƋƵĞŶƚŝĂů ĂƐƐĞƐƐŵĞŶƚƐ ;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϰ ŵŝŶƵƚĞƐ ĂƉĂƌƚ ĂŶĚ ŶŽ ŵŽƌĞ ƚŚĂŶ ϭϱ 
ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ĂĨƚĞƌ ďĞŝŶŐ ƐĞĂƚĞĚ ƋƵŝĞƚůǇ ĨŽƌ Ăƚ ůĞĂƐƚ ϱ ŵŝŶƵƚĞƐ ƉƌŝŽƌ ƚŽ ƚŚĞ ĨŝƌƐƚ 
ƌĞĂĚŝŶŐͿ Ăƚ ůĞǀĞůƐ ĂďŽǀĞ ϭϰϬ ŵŵ ,Ő ^�W Žƌ ϵϬ ŵŵ ,Ő ��W͖ ƐƵďũĞĐƚƐ ǁŚŽ ŵĞĞƚ 
ĞŝƚŚĞƌ ŽĨ ƚŚĞƐĞ ĐƌŝƚĞƌŝĂ Ăƚ ƚǁŽ ƐĞƉĂƌĂƚĞ ǀŝƐŝƚƐ Ăƚ ůĞĂƐƚ Ϯϰ ŚŽƵƌƐ ĂƉĂƌƚ ǁŝůů ďĞ ĞǆĐůƵĚĞĚ 
ĨƌŽŵ ƐƚƵĚǇ ƉĂƌƚŝĐŝƉĂƚŝŽŶ ĂŶĚ ĂĚǀŝƐĞĚ ƚŽ ĐŽŶƐƵůƚ ƚŚĞŝƌ ƉƌŝŵĂƌǇ ĐĂƌĞ ƉŚǇƐŝĐŝĂŶ ĨŽƌ 
ĨŽůůŽǁͲƵƉ 

ʹ dƌĞĂƚŵĞŶƚ ĨŽƌ ,dE ƚŚĂƚ ŚĂƐ ďĞĞŶ ĐŚĂŶŐĞĚ Ăƚ ůĞĂƐƚ ŽŶĐĞ ŝŶ ƚŚĞ ϰ ǁĞĞŬƐ ďĞĨŽƌĞ 
ƐĐƌĞĞŶŝŶŐ 

x /Ɛ ƵŶǁŝůůŝŶŐ ƚŽ ĨŽƌĞŐŽ ĂŶǇ ŵĞĚŝĐĂƚŝŽŶƐ͕ ŚĞƌďĂů ƚƌĞĂƚŵĞŶƚƐ͕ ĚŝĞƚĂƌǇ ƐƵƉƉůĞŵĞŶƚƐ͕ Žƌ
ƉƐǇĐŚŽƚŚĞƌĂƉǇ ŝŶƚĞŶĚĞĚ ƚŽ ĞŶŚĂŶĐĞ ƐĞǆƵĂů ĨƵŶĐƚŝŽŶ ĚƵƌŝŶŐ ƚŚĞ ĐŽƵƌƐĞ ŽĨ ƚŚĞ ƚƌŝĂů͘ 

x	 ,ĂƐ ĂŶǇ ĐŽŶĚŝƚŝŽŶ ƚŚĂƚ͕ ŝŶ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ͛Ɛ ŽƉŝŶŝŽŶ͕ ǁŽƵůĚ ŝŶƚĞƌĨĞƌĞ ǁŝƚŚ ƚŚĞ ƐƵďũĞĐƚ͛Ɛ 
ĂďŝůŝƚǇ ƚŽ ƉƌŽǀŝĚĞ ŝŶĨŽƌŵĞĚ ĐŽŶƐĞŶƚ͕ ƚŽ ĐŽŵƉůǇ ǁŝƚŚ ƐƚƵĚǇ ŝŶƐƚƌƵĐƚŝŽŶƐ͕ Žƌ ƚŚĂƚ ŵŝŐŚƚ 
ĐŽŶĨŽƵŶĚ ƚŚĞ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ ƌĞƐƵůƚƐ͘ 

x ,ĂƐ ĂŶǇ ĐŽŶĚŝƚŝŽŶ ƚŚĂƚ ǁŽƵůĚ ĞŶĚĂŶŐĞƌ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚ ŝĨ ƐŚĞ ƉĂƌƚŝĐŝƉĂƚĞĚ ŝŶ ƚŚŝƐ ƐƚƵĚǇ͘ 
x ,ĂƐ ŚĂĚ Ă ŚǇƐƚĞƌĞĐƚŽŵǇ ǁŝƚŚ ďŝůĂƚĞƌĂů ŽŽƉŚŽƌĞĐƚŽŵǇ͘ 
x ,ĂƐ ŚĂĚ Ă ŚǇƐƚĞƌĞĐƚŽŵǇ ǁŝƚŚŽƵƚ ďŝůĂƚĞƌĂů ŽŽƉŚŽƌĞĐƚŽŵǇ ;Žƌ ĂŶǇ ŽƚŚĞƌ ƉƌŽĐĞĚƵƌĞ ƚŚĂƚ 
ĂĨĨĞĐƚƐ ŵĞŶƐĞƐ ĐǇĐůĞƐ͕ Ğ͘Ő͕͘ ĞŶĚŽŵĞƚƌŝĂů ĂďůĂƚŝŽŶͿ ĂŶĚ ŵĞĞƚƐ ŽŶĞ Žƌ ŵŽƌĞ ŽĨ ƚŚĞ 
ĨŽůůŽǁŝŶŐ͗ 
ʹ �ŐĞ ǁĂƐ хϱϬ ǇĞĂƌƐ Ăƚ ƐĐƌĞĞŶŝŶŐ 
ʹ tĂƐ ŵĞŶŽƉĂƵƐĂů ďǇ ^ƚĂŐĞƐ ŽĨ ZĞƉƌŽĚƵĐƚŝǀĞ �ŐŝŶŐ tŽƌŬƐŚŽƉ ŵĞŶƐƚƌƵĂů ĐǇĐůĞ ĐƌŝƚĞƌŝĂ 
ďĞĨŽƌĞ ƚŚĞ ŚǇƐƚĞƌĞĐƚŽŵǇ
 

ʹ &^, ǁĂƐ хϰϬ ŵ/hͬŵ> Ăƚ ƐĐƌĞĞŶŝŶŐ
 
ʹ �ƐƚƌĂĚŝŽů ǁĂƐ фϮϬ ƉŐͬŵ> Ăƚ ƐĐƌĞĞŶŝŶŐ
 

�ĂƐĞĚ ŽŶ ƚŚĞ ĞŶƚƌǇ ĐƌŝƚĞƌŝĂ͕ ƚŚĞ ƉŽƉƵůĂƚŝŽŶ ĞŶƌŽůůĞĚ ŝŶ ƚŚĞƐĞ ƚǁŽ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ĐŽŶƐŝƐƚĞĚ ŽĨ 
ƉƌŝŵĂƌŝůǇ ŚĞĂůƚŚǇ ǁŽŵĞŶ ĂŶĚ ŵĂǇ ĚŝĨĨĞƌ ĨƌŽŵ ƚŚĞ ůĂƌŐĞƌ ƉŽƉƵůĂƚŝŽŶ ŽĨ ǁŽŵĞŶ ǁŚŽ ǁŽƵůĚ 
ĐŽŶƐŝĚĞƌ ƵƐŝŶŐ ƚŚŝƐ ƉƌŽĚƵĐƚ ŝĨ ŝƚ ŝƐ ĂƉƉƌŽǀĞĚ͘ /ŵƉŽƌƚĂŶƚůǇ͕ ǁŽŵĞŶ ǁŝƚŚ ŵĞůĂŶŽŵĂ ĂŶĚ
ƵŶĐŽŶƚƌŽůůĞĚ ,dE ;ĚĞĨŝŶĞĚ ĂƐ ƌĞƉĞĂƚĞĚ ŵĞĂƐƵƌĞƐ ŽĨ �WхϭϰϬͬϵϬ ŵŵ ,ŐͿ ǁĞƌĞ ĞǆĐůƵĚĞĚ ĨƌŽŵ 
ƉĂƌƚŝĐŝƉĂƚŝŶŐ ŝŶ ƚŚĞ ƚƌŝĂůƐ͘ 

dƌŝĂů �ŽŶĚƵĐƚ 
�ĂĐŚ ƚƌŝĂů ŝŶǀŽůǀĞĚ Ă ϰͲǁĞĞŬ͕ ŶŽͲĚƌƵŐ͕ ƐĐƌĞĞŶŝŶŐ ƉĞƌŝŽĚ ;tĞĞŬƐ ϭ ƚŽ ϰͿ͕ ĨŽůůŽǁĞĚ ďǇ Ă ϰͲǁĞĞŬ 
ƐŝŶŐůĞͲďůŝŶĚ W�K ƌƵŶͲŝŶ ƉĞƌŝŽĚ ;tĞĞŬƐ ϱ ƚŽ ϴͿ ƚŚĂƚ ƐĞƌǀĞĚ ĂƐ ĞĂĐŚ ƐƵďũĞĐƚ͛Ɛ ďĂƐĞůŝŶĞ͕ ĨŽůůŽǁĞĚ 
ďǇ Ă ϮϰͲǁĞĞŬ ƌĂŶĚŽŵŝǌĞĚ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ;tĞĞŬƐ ϵ ƚŽ ϯϮͿ͘ �ƵƌŝŶŐ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͕ 
ƐƵďũĞĐƚƐ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ϭ͗ϭ ƚŽ �Dd ϭ͘ϳϱ ŵŐ Žƌ ŝĚĞŶƚŝĐĂů W�K ƐƵďĐƵƚĂŶĞŽƵƐůǇ ĂŶĚ ŝŶƐƚƌƵĐƚĞĚ 
ƚŽ ƵƐĞ ƐƚƵĚǇ ĚƌƵŐ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϰϱ ŵŝŶƵƚĞƐ ƉƌŝŽƌ ƚŽ ĂŶƚŝĐŝƉĂƚĞĚ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ ŽŶ ĂŶ ĂƐͲŶĞĞĚĞĚ 
ďĂƐŝƐ͘ �ƚ ƚŚĞ ďĞŐŝŶŶŝŶŐ ŽĨ ƚŚĞ ƐŝŶŐůĞͲďůŝŶĚ W�K ƌƵŶͲŝŶ ƉĞƌŝŽĚ͕ ƐƵďũĞĐƚƐ ǁĞƌĞ ƚƌĂŝŶĞĚ ƚŽ ƵƐĞ ƚŚĞ 
ĂƵƚŽŝŶũĞĐƚŽƌ ĚĞǀŝĐĞ ĂŶĚ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ĂŶ ŝŶͲĐůŝŶŝĐ ĚŽƐĞ ŽĨ ƐŝŶŐůĞͲďůŝŶĚ ƉůĂĐĞďŽ ŵĞĚŝĐĂƚŝŽŶ͘ 
^ƵďũĞĐƚƐ ǁĞƌĞ ƌĞͲƚƌĂŝŶĞĚ ƚŽ ƵƐĞ ƚŚĞ ĂƵƚŽŝŶũĞĐƚŽƌ ĚĞǀŝĐĞ ĂŶĚ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ĂŶ ŝŶͲĐůŝŶŝĐ ĚŽƐĞ 
ŽĨ ƌĂŶĚŽŵŝǌĞĚ ƐƚƵĚǇ ĚƌƵŐ Ăƚ ƚŚĞ ďĞŐŝŶŶŝŶŐ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͘ ZĂŶĚŽŵŝǌĂƚŝŽŶ ǁĂƐ 

ϭϭϵ
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

0 Has a current diagnosis of uncontrolled hypertension (>140/90 mm Hg) defined as:

— Two sequential assessments (approximately 4 minutes apart and no more than 15

minutes apart, after being seated quietly for at least 5 minutes prior to the first

reading) at levels above 140 mm Hg SBP or 90 mm Hg DBP; subjects who meet

either of these criteria at two separate visits at least 24 hours apart will be excluded

from study participation and advised to consult their primary care physician for

follow-up

— Treatment for HTN that has been changed at least once in the 4 weeks before

screening

o Is unwilling to forego any medications, herbal treatments, dietary supplements, or

psychotherapy intended to enhance sexual function during the course of the trial.

0 Has any condition that, in the investigator’s opinion, would interfere with the subject’s

ability to provide informed consent, to comply with study instructions, or that might

confound the interpretation of the study results.

0 Has any condition that would endanger the participant if she participated in this study.

0 Has had a hysterectomy with bilateral oophorectomy.

0 Has had a hysterectomy without bilateral oophorectomy (or any other procedure that

affects menses cycles, e.g., endometrial ablation) and meets one or more of the

following:

— Age was >50 years at screening

— Was menopausal by Stages of Reproductive Aging Workshop menstrual cycle criteria

before the hysterectomy

— FSH was >40 mlU/mL at screening

— Estradiol was <20 pg/mL at screening

Based on the entry criteria, the population enrolled in these two phase 3 trials consisted of

primarily healthy women and may differ from the larger population of women who would

consider using this product if it is approved. Importantly, women with melanoma and

uncontrolled HTN (defined as repeated measures of BP>140/90 mm Hg) were excluded from

participating in the trials.

Trial Conduct

Each trial involved a 4-week, no-drug, screening period (Weeks 1 to 4), followed by a 4-week

single-blind PBO run-in period (Weeks 5 to 8) that served as each subject’s baseline, followed

by a 24-week randomized double-blind period (Weeks 9 to 32). During the double-blind period,

subjects were randomized 1:1 to BMT 1.75 mg or identical PBO subcutaneously and instructed

to use study drug approximately 45 minutes prior to anticipated sexual activity on an as-needed

basis. At the beginning of the single-blind PBO run-in period, subjects were trained to use the

autoinjector device and self-administered an in-clinic dose of single-blind placebo medication.

Subjects were re-trained to use the autoinjector device and self-administered an in-clinic dose

of randomized study drug at the beginning of the double-blind period. Randomization was

119
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĐŽŶĚƵĐƚĞĚ ƵƐŝŶŐ ƚŚĞ ŝŶƚĞƌĂĐƚŝǀĞ ǀŽŝĐĞ ƌĞƐƉŽŶƐĞ ƐǇƐƚĞŵ ĂŶĚ ǁĂƐ ďůŽĐŬĞĚ ďǇ ĐŽƵŶƚƌǇ͘ �ŽƐŝŶŐ ǁĂƐ 
ŶŽƚ ƚŽ ĞǆĐĞĞĚ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ǁŝƚŚŝŶ Ϯϰ ŚŽƵƌƐ ĂŶĚ ŶŽƚ ŵŽƌĞ ƚŚĂŶ ϭϮ ĚŽƐĞƐ ŝŶ Ă ϰͲǁĞĞŬ 
ƉĞƌŝŽĚ͘ dŚĞƌĞ ǁĂƐ ŶŽ ĨƵƌƚŚĞƌ ƌĞƐƚƌŝĐƚŝŽŶ ŽŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ĚŽƐĞƐ ƉĞƌ ǁĞĞŬ͘ &ŽůůŽǁŝŶŐ ƚƌĂŝŶŝŶŐ͕ 
ƐƵďũĞĐƚƐ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ ŝŶ ĞŝƚŚĞƌ ƚŚĞ ĂŶƚĞƌŝŽƌ ƚŚŝŐŚ Žƌ ĂďĚŽŵĞŶ ƵƐŝŶŐ ƚŚĞ 
ƐŝŶŐůĞͲƵƐĞ ĂƵƚŽŝŶũĞĐƚŽƌ͘ dŚĞ ϰϱͲŵŝŶƵƚĞ ǁŝŶĚŽǁ ǁĂƐ ďĂƐĞĚ ŽŶ ƚŚĞ W< ƉƌŽĨŝůĞ ŽĨ �Dd͕ ďƵƚ ƐĞǆƵĂů 
ĂĐƚŝǀŝƚǇ ĐŽƵůĚ ƐƚĂƌƚ ĂŶǇ ƚŝŵĞ ĂĨƚĞƌ ĚƌƵŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ 

7DEOH ��� 6FKHGXOH RI (YHQWV 
9LVLW  
&RUH VWXG\ ZHHN 
'D\V VLQFH ODVW YLVLW 

6WXG\ 3URFHGXUH 

� 
� 
² 

6FUHHQLQJ 

� 
� 

���� 

� 
� 

���� 

� � � 
�� �� �� 
���� ���� ���� 

7UHDWPHQW 

� 
�� 
���� 

� 
�� 
���� 

� 
�� 
���� 

(2'%3�(7 
Safety 
3UHJQDQF\ �XULQH K&*� 
9LWDO VLJQV 
���OHDG (&* 
$VVHVV $(V  
&RQFRPLWDQW WUHDWPHQWV 
&OLQLFDO ODERUDWRU\ WHVWV� 

&KHPLVWU\ 
+HPDWRORJ\ 
+,9 WHVW 
3UHJQDQF\ �VHUXP K&*� 
)6+ �LI QHHGHG� 
(VWUDGLRO �LI QHHGHG� 
8ULQDO\VLV 
'UXJ�DOFRKRO VFUHHQ 
�XULQH� 
+RUPRQH WHVWV 

; 
; 
; 

; 
; 
; 
; 
; 
; 
; 
; 

; 
;I 

; 
; 

; 
;I 

; 
; 
; 

; 
; 

; 

;K 

; ; ; 
; ; ; 

; ; ; 
; ; ; 

; 
; 

; 

; 
; 

; 
; 

; 
; 

; 
; 

; 
; 
; 
; 
; 

; 
; 

; 

; 

Study drug 
,Q�FOLQLF GRVLQJ 
'LVSHQVH ��ZHHN VXSSO\ 

$W�KRPH GRVLQJ 

&ROOHFW XVHG�XQXVHG VWXG\ 
GUXJ 

; 
; 

�6%� 
; 

�6%� 

; 
; 

�'%� 
; 

�'%� 
; 

; 
�'%� 

; 
�'%� 

; 
�'%� 

; 
�'%� 

; 
�'%� 

; 
�'%� 

; ; ; 

; 
�'%� 
; 

�'%� 
; 

; 
�'%� 
; 

�'%� 
; ; 

Other samples 
%ORRG FROOHFWLRQ IRU SRVVLEOH 
ELRPDUNHUV WHVWLQJ 
%ORRG FROOHFWLRQ IRU 3. 
DQDO\VLV 

; 

; 

; 

ϭϮϬ 

Reference ID: 4452816 



    
   

 
   

   
   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

9LVLW  
&RUH VWXG\ ZHHN 
'D\V VLQFH ODVW YLVLW 

6WXG\ 3URFHGXUH 

� 
� 
² 

6FUHHQLQJ 

� 
� 

���� 

� 
� 

���� 

� � � 
�� �� �� 
���� ���� ���� 

7UHDWPHQW 

� 
�� 
���� 

� 
�� 
���� 

� 
�� 
���� 

(2'%3�(7 
Questionnaires 
3+4�� 
'6'6 
00$6 4 �PDOH SDUWQHU� 
)6'6�'$2  
)6),  
('4 
0RQWKO\ YHUVLRQ  
'DLO\ YHUVLRQ �H'LDU\ 
GHYLFH� 

%66 
*$4  
:,76��  
)6(3�5 �H'LDU\ GHYLFH� 
'RVLQJ GLDU\ 
6WXG\ PHGLFDWLRQ DW�KRPH 
GRVLQJ DQG VH[XDO 
HQFRXQWHU TXHVWLRQV 

; 
; 
; 
; 
; 

; 
; 

; 

; 

; 
; 

; 
; 

; 
; 
; 

; 
; 

; 
; 

; 
; 
; 
; 
; 
; 

; ; ; 
; ; ; 

; ; ; 
; ; 

; ; ; 
; ; ; 
; ; ; 
; ; ; 
; ; ; 

; 
; 

; 

; 
; 
; 
; 
; 

; 
; 

; 
; 

; 
; 
; 
; 
; 

; 
; 

; 
; 

; 
; 
; 
; 
; 

� &HQWUDO /DERUDWRU\ 
$EEUHYLDWLRQV� $(V DGYHUVH HYHQWV� %66 %HFN 6FDOH RI 6XLFLGDO ,GHDWLRQ� '% GRXEOH�EOLQG� '6'6 GHFUHDVHG VH[XDO GHVLUH 
VFUHHQHU� (&* HOHFWURFDUGLRJUDP� ('4 (OHPHQWV RI 'HVLUH 4XHVWLRQQDLUH� (2'%3�(7 HQG RI GRXEOH�EOLQG SHULRG RU HQG RI 
WUHDWPHQW �LI VXEMHFWV GR QRW FRQWLQXH LQWR H[WHQVLRQ SKDVH�� )6'6�'$2 )HPDOH 6H[XDO 'LVWUHVV 6FDOH±'HVLUH�$URXVDO�2UJDVP� 
)6(3�5 )HPDOH 6H[XDO (QFRXQWHU 3URILOH�5HYLVHG� )6+ IROOLFOH VWLPXODWLQJ KRUPRQH� *$4 *HQHUDO $VVHVVPHQW 
4XHVWLRQQDLUH� K&* KXPDQ FKRULRQLF JRQDGRWURSLQ� 00$6�4 0RULVN\ 0HGLFDWLRQ $GKHUHQFH 6FDOH� 3+4�� 3DWLHQW +HDOWK 
4XHVWLRQQDLUH��� 3. SKDUPDFRNLQHWLFV� 6% VLQJOH�EOLQG� :,76�� :RPHQ¶V ,QYHQWRU\ RI 7UHDWPHQW 6DWLVIDFWLRQ 
6RXUFH� 7DEOH � %07���� &65� SDJH ��� %07����� SDJH �� 

�ƵƌŝŶŐ ƚŚĞ ƚƌŝĂů͕ ƐƵďũĞĐƚƐ ǁĞƌĞ ĚŝƐƉĞŶƐĞĚ ŽŶĞ Ŭŝƚ ;Ɛŝǆ ĚŽƐĞƐͿ ǁŝƚŚ ŽŶĞ ĂĚĚŝƚŝŽŶĂů Ŭŝƚ ;Ɛŝǆ ĚŽƐĞƐͿ 
ŐŝǀĞŶ ƵƉŽŶ ƌĞƋƵĞƐƚ ĚƵƌŝŶŐ ĞĂĐŚ ϰͲǁĞĞŬ ƉĞƌŝŽĚ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ƚŽ ƌĞƚƵƌŶ Ăůů ƵƐĞĚ ĂŶĚ ƵŶƵƐĞĚ 
ĂƵƚŽŝŶũĞĐƚŽƌƐ ďĞĨŽƌĞ ĂŶǇ ĂĚĚŝƚŝŽŶĂů Ŭŝƚ ǁĂƐ ĚŝƐƉĞŶƐĞĚ͘ �Ŷ Ğ�ŝĂƌǇ ĚĞǀŝĐĞ ǁĂƐ ƵƐĞĚ ƚŽ ƌĞĐŽƌĚ ƚŚĞ 
ƚŝŵĞ ĂŶĚ ĚĂƚĞ ǁŚĞŶ ƐƚƵĚǇ ĚƌƵŐ ǁĂƐ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ͕ ĂƐ ǁĞůů ĂƐ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƵƐĞĚ ĂŶĚ 
ƵŶƵƐĞĚ ĂƵƚŽŝŶũĞĐƚŽƌƐ ƌĞƚƵƌŶĞĚ͘ &ŽůůŽǁŝŶŐ ƚŚĞ ϲͲŵŽŶƚŚ ĚŽƵďůĞͲďůŝŶĚ ƉŽƌƚŝŽŶ ;ĐŽƌĞ ƐƚƵĚǇ ƉŚĂƐĞͿ͕ 
ƐƵďũĞĐƚƐ ǁĞƌĞ ŽĨĨĞƌĞĚ ĞŶƌŽůůŵĞŶƚ ŝŶƚŽ Ă ϱϮͲǁĞĞŬ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚǇ ;ϯϬϭͲĞǆƚĞŶƐŝŽŶ Žƌ ϯϬϮͲ 
ĞǆƚĞŶƐŝŽŶͿ͕ ĞĂĐŚ ĐŽŶĚƵĐƚĞĚ ƵŶĚĞƌ Ă ƐĞƉĂƌĂƚĞ ƉƌŽƚŽĐŽů͘ 

�ůĞĐƚƌŽŶŝĐ ĚŝĂƌǇ ĚĞǀŝĐĞƐ ǁĞƌĞ ƉƌŽǀŝĚĞĚ Ăƚ ƚŚĞ ƐĐƌĞĞŶŝŶŐ ǀŝƐŝƚ͘ dŚĞ &^�WͲZ ĂŶĚ ĚĂŝůǇ ��Y 
;ŽďƚĂŝŶĞĚ ϳ ĚĂǇƐ ƉƌŝŽƌ ƚŽ ƚŚĞ ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚͿ ǁĞƌĞ ƚŽ ďĞ ĐŽŵƉůĞƚĞĚ Ăƚ ŚŽŵĞ ǁŚŝůĞ Ăůů ŽƚŚĞƌ 
ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ ǁĞƌĞ ĐŽŵƉůĞƚĞĚ Ăƚ ƚŚĞ ĐůŝŶŝĐ ǀŝƐŝƚ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ƚŽ ďƌŝŶŐ ƚŚĞ ĚĞǀŝĐĞƐ ƚŽ ĞĂĐŚ 
ǀŝƐŝƚ ĂŶĚ ƚŚĞ ƐƚĂĨĨ ǁŽƵůĚ ĚŽǁŶůŽĂĚ ƚŚĞ ĚĂƚĂ͘ dŚĞǇ ǁĞƌĞ ƌĞƋƵŝƌĞĚ ƚŽ ĐŽŵƉůĞƚĞ ƚŚĞ &^�WͲZ ĂĨƚĞƌ 
ĞĂĐŚ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ ǁŚĞƚŚĞƌ Žƌ ŶŽƚ ƚŚĞǇ ƵƐĞĚ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ ƉƌŝŽƌ ƚŽ ƚŚĞ ĞŶĐŽƵŶƚĞƌ͘ &^�WͲZ 
ǁĂƐ ĂůƐŽ ƵƐĞĚ ƚŽ ƌĞĐŽƌĚ ƚŚĞ ĚĂƚĞ͕ ƚŝŵĞ ĂŶĚ ůŽĐĂƚŝŽŶ ŽĨ Ăůů ŝŶũĞĐƚŝŽŶƐ ĂŶĚ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ ĂŶĚ 
^^�Ɛ͘ � ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ ǁĂƐ ĚĞĨŝŶĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ĂƐ ͞ĂŶǇ ĂĐƚ ŝŶǀŽůǀŝŶŐ ƐĞǆƵĂů ĐŽŶƚĂĐƚ ǁŝƚŚ 
ŐĞŶŝƚĂůŝĂ ĂŶĚͬŽƌ ŽƌĂů ŵƵĐŽƐĂ ĂŶĚ ŝŶĐůƵĚĞƐ ŝŶƚĞƌĐŽƵƌƐĞ͕ ŽƌĂů ƐĞǆ͕ ĂŶĂů ƐĞǆ͕ ĂŶĚ ŵĂƐƚƵƌďĂƚŝŽŶ ;ďǇ 
ƐĞůĨ Žƌ Ă ƉĂƌƚŶĞƌͿ͘͟ ^ƵďũĞĐƚƐ ǁĞƌĞ ƌĞƋƵŝƌĞĚ ƚŽ ƵƐĞ ƐƚƵĚǇ ĚƌƵŐ ďĞĨŽƌĞ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ ĂŶĚ 
ĞŶŐĂŐĞ ŝŶ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ Ăƚ ůĞĂƐƚ ŽŶĐĞ ďĞĨŽƌĞ ƚŚĞ ŶĞǆƚ ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚ ƚŽ ƌĞŵĂŝŶ ĞŶƌŽůůĞĚ ŝŶ ƚŚĞ 
ƐƚƵĚǇ͘ �ĂƚĂ ĞŶƚĞƌĞĚ ĂĨƚĞƌ ϳϮ ŚŽƵƌƐ ǁŽƵůĚ ďĞ ĨůĂŐŐĞĚ ĂƐ Ă ůĂƚĞ ĞŶƚƌǇ͘ 

ϭϮϭ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ůů ǀŝƐŝƚƐ ƋƵĞƌŝĞĚ ƚŚĞ ůĂƐƚ ŵĞŶƐĞƐ͕ ĂůĐŽŚŽů ƵƐĞ͕ ŝĨ ƚŚĞ ƐƵďũĞĐƚ͛Ɛ ƉĂƌƚŶĞƌ ĐŚĂŶŐĞĚ͕ ��Ɛ͕ 
ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ͕ ǁĞŝŐŚƚ͕ ǀŝƚĂů ƐŝŐŶƐ͕ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚŝŶŐ͕ ŽƚŚĞƌ ůĂďŽƌĂƚŽƌǇ ƚĞƐƚŝŶŐ͕ ŝĨ 
ƐĐŚĞĚƵůĞĚ͕ ƌĞǀŝĞǁ ŽĨ &^�WͲZ͕ ĂŶĚ ĐŽůůĞĐƚŝŽŶ ŽĨ ƵƐĞĚͬƵŶƵƐĞĚ ŵĞĚŝĐĂƚŝŽŶ͘ 

KŶĞ ƚĞůĞƉŚŽŶĞ ǀŝƐŝƚ ŽĐĐƵƌƌĞĚ ďĞƚǁĞĞŶ ĞĂĐŚ ǀŝƐŝƚ ƚŽ ƌĞŵŝŶĚ ƐƵďũĞĐƚƐ ĂďŽƵƚ ƚŚĞ ŶĞĞĚ ĨŽƌ ďŝƌƚŚ 
ĐŽŶƚƌŽů͖ ƚŚĞ ŶĞĞĚ ĨŽƌ Ăƚ ůĞĂƐƚ ŽŶĞ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ͖ ƚŚĞ ŶĞĞĚ ƚŽ ĐŽŵƉůĞƚĞ ƚŚĞ Ğ�ŝĂƌǇ ĂŶĚ ĚĂŝůǇ 
��Y͕ ŝĨ ĂƉƉůŝĐĂďůĞ ϳ ĚĂǇƐ ƉƌŝŽƌ ƚŽ ƚŚĞ ŶĞǆƚ ǀŝƐŝƚ͖ ĂŶĚ ƌĞŵŝŶĚĞƌƐ ƚŽ ƚĂŬĞ ƐƚƵĚǇ ĚƌƵŐ ďĞĨŽƌĞ ĂŶǇ 
ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌ͖ ŶŽƚ ƚŽ ƚĂŬĞ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ŝŶ Ă Ϯϰ ŚŽƵƌ ƉĞƌŝŽĚ͖ ƚŽ ƌĞĐŽƌĚ ƚŝŵĞ ĂŶĚ 
ůŽĐĂƚŝŽŶ ŽĨ Ăůů ŝŶũĞĐƚŝŽŶƐ͖ ĂŶĚ ƚŽ ĐŽŶƚĂĐƚ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ ŝĨ ŵĞŶƐĞƐ ŝƐ ĚĞůĂǇĞĚ͘ dŚĞ ŝŶƚĞƌǀŝĞǁ ĂůƐŽ 
ĂƐƐĞƐƐĞĚ ĐŽŵƉůŝĂŶĐĞ ĂŶĚ ��Ɛ͘ ��ZhW ƌĞǀŝĞǁĞĚ ƚŚĞ ƐƚĂŶĚĂƌĚ ƐĐƌŝƉƚ ĨŽƌ ƚŚĞ ƚĞůĞƉŚŽŶĞ 
ĞŶĐŽƵŶƚĞƌƐ ĂŶĚ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ ƚŚĞ ƐĐƌŝƉƚƐ ǁŽƵůĚ ŶŽƚ ƌĞƐƵůƚ ŝŶ ďŝĂƐ ŝŶ ŚŽǁ ��Ɛ ǁĞƌĞ ĞůŝĐŝƚĞĚ Žƌ 
ƌĞƉŽƌƚĞĚ͘ 

^ƵďũĞĐƚƐ ǁĞƌĞ ŝŶƐƚƌƵĐƚĞĚ ŶŽƚ ƚŽ ƵƐĞ ůƵďƌŝĐĂŶƚƐ ĐŽŶƚĂŝŶŝŶŐ ŵĞŶƚŚŽů͕ ŶŝĐŽƚŝŶĞ͕ ŽƚŚĞƌ ͞ĞŶŚĂŶĐĞƌƐ͕͟ 
ďŽƚĂŶŝĐĂů ŽŝůƐ Žƌ ĞǆƚƌĂĐƚƐ ĚƵƌŝŶŐ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ͘ EĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ͕ ǁŚŝĐŚ ŵĂǇ ďĞ ƌĞůĂƚĞĚ 
ƚŽ ƐƚƵĚǇ ĚƌƵŐ͕ ǁĞƌĞ ŵĂŶĂŐĞĚ ǁŝƚŚ ĂŶ ĂŶƚŝĞŵĞƚŝĐ͘ 

dƌĞĂƚŵĞŶƚ ĐŽŵƉůŝĂŶĐĞ ǁĂƐ ŵŽŶŝƚŽƌĞĚ ƵƐŝŶŐ ƚŚĞ ĚĂƚĞƐ ƚŚĞ ĚƌƵŐ ǁĂƐ ĚŝƐƉĞŶƐĞĚ ƚŽ ĞĂĐŚ ƐƵďũĞĐƚ 
ĂŶĚ ƚŚĞ ŶƵŵďĞƌ ŽĨ ĂƵƚŽŝŶũĞĐƚŽƌƐ ƌĞƚƵƌŶĞĚ͘ dŚĞ ƐƵďũĞĐƚ ǁĂƐ ĂůƐŽ ƚŽ ƵƐĞ ƚŚĞ Ğ�ŝĂƌǇ ƚŽ ƌĞĐŽƌĚ 
ĚƌƵŐ ƵƐĞ ĂŶĚ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƵƐĞĚͬƵŶƵƐĞĚ ĂƵƚŽŝŶũĞĐƚŽƌƐ ƌĞƚƵƌŶĞĚ͘ 

ϭϮϮ
 

Reference ID: 4452816 



   
  

  
   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 6WXG\ 'HVLJQ DQG 6FKHGXOH RI $VVHVVPHQWV 

$EEUHYLDWLRQV� %66 %HFN 6XLFLGDO ,GHDWLRQ 6FDOH� '6'6 GHFUHDVHG VH[XDO GHVLUH VFUHHQHU� ('4 (OHPHQWV RI 'HVLUH 
4XHVWLRQQDLUH� )6'6�'$2 )HPDOH 6H[XDO 'LVWUHVV 6FDOH±'HVLUH�$URXVDO�2UJDVP� )6(3�5 )HPDOH 6H[XDO (QFRXQWHU 3URILOH� 
5HYLVHG� )6), )HPDOH 6H[XDO )XQFWLRQ ,QGH[� *$4 ± *HQHUDO $VVHVVPHQW 4XHVWLRQQDLUH� 00$6 0RULVN\ 0HGLFDWLRQ 
$GKHUHQFH 6FDOH� 3+4�� 3DWLHQW +HDOWK 4XHVWLRQQDLUH��� 66( VDWLVIDFWRU\ VH[XDO HYHQW� :,76�� :RPHQ¶V ,QYHQWRU\ RI 
7UHDWPHQW 6DWLVIDFWLRQ 
6RXUFH� � $SSOLFDQW )LJXUH �� %07���� &OLQLFDO 6WXG\ 5HSRUW SDJH ������� 

ϭϮϯ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

^ƵďũĞĐƚƐ ǁĞƌĞ ƌĞŵŽǀĞĚ ĨƌŽŵ ƉĂƌƚŝĐŝƉĂƚŝŽŶ ƵŶĚĞƌ ƚŚĞ ĨŽůůŽǁŝŶŐ ĐŽŶĚŝƚŝŽŶƐ͗ 
x /Ĩ ƉƌĞĚŽƐĞ �W ĞǆĐĞĞĚĞĚ ϭϰϬ ŵŵ ,Ő ĨŽƌ ^�W Žƌ ϵϬ ŵŵ ,Ő ĨŽƌ ��W ;ŽŶ ƚǁŽ ƐĞƋƵĞŶƚŝĂů
ƌĞĂĚŝŶŐƐ͕ ĂĨƚĞƌ Ăƚ ůĞĂƐƚ ϱ ŵŝŶƵƚĞƐ ŽĨ ƌĞƐƚ͕ Ăƚ ůĞĂƐƚ ϰ ŵŝŶƵƚĞƐ ĂƉĂƌƚ ĂŶĚ ůĞƐƐ ƚŚĂŶ ϭϱ 
ŵŝŶƵƚĞƐ ĂƉĂƌƚͿ ĂŶĚ ŝĨ ƌĞĂĚŝŶŐƐ ƌĞŵĂŝŶĞĚ ĞůĞǀĂƚĞĚ ƵƉŽŶ ƌĞƉĞĂƚ ĂƐƐĞƐƐŵĞŶƚ ;Ăƚ ůĞĂƐƚ ϭϴ 
ŚŽƵƌƐ ůĂƚĞƌͿ͕ ƚŚĞ ƐƵďũĞĐƚ ǁĂƐ ǁŝƚŚĚƌĂǁŶ͘ 

x /Ĩ ƉŽƐƚĚŽƐĞ �W ĞǆĐĞĞĚĞĚ ϭϲϬ ŵŵ ,Ő ^�W ĂŶĚ ϵϱ ŵŵ ,Ő ��W ĂŶĚ ƌĞŵĂŝŶĞĚ ĞůĞǀĂƚĞĚ
ƵƉŽŶ ƌĞƉĞĂƚ ĂƐƐĞƐƐŵĞŶƚ ;Ăƚ ůĞĂƐƚ ϭϴ ŚŽƵƌƐ ůĂƚĞƌͿ ƚŚĞ ƐƵďũĞĐƚ ǁĂƐ ǁŝƚŚĚƌĂǁŶ͘ dŚĞ ƐƵďũĞĐƚ 
ĐŽƵůĚ ĂůƐŽ ďĞ ǁŝƚŚĚƌĂǁŶ Ăƚ ƚŚĞ ĚŝƐĐƌĞƚŝŽŶ ŽĨ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ ĨŽƌ ^�W ďĞƚǁĞĞŶ ϭϰϬ ĂŶĚ 
ϭϲϬ ŵŵ ,Ő Žƌ ��W ďĞƚǁĞĞŶ ϵϬ ĂŶĚ ϵϱ ŵŵ ,Ő͘ 

x	 /Ĩ ŵŽŶƚŚůǇ ŝŶͲĐůŝŶŝĐ �W ǁĂƐ хϭϰϬ ŵŵ ,Ő ^�W Žƌ хϵϬ ŵŵ ,Ő ��W ŽŶ ƚǁŽ ƌĞĂĚŝŶŐƐ ĂŶĚ ŝĨ
ƌĞĂĚŝŶŐƐ ƌĞŵĂŝŶĞĚ ĞůĞǀĂƚĞĚ ƵƉŽŶ ƌĞƉĞĂƚ ĂƐƐĞƐƐŵĞŶƚ ;Ăƚ ůĞĂƐƚ ϭϴ ŚŽƵƌƐ ůĂƚĞƌͿ͕ ƚŚĞ 
ŝŶǀĞƐƚŝŐĂƚŽƌ ǁĂƐ ƚŽ ĚŝƐĐƵƐƐ ƚŚĞ ƐƵďũĞĐƚ ǁŝƚŚ ƚŚĞ ŵĞĚŝĐĂů ŵŽŶŝƚŽƌ ƉƌŝŽƌ ƚŽ ǁŝƚŚĚƌĂǁŝŶŐ 
ŚĞƌ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ͘ 

x	 /Ĩ ƉƌĞŐŶĂŶƚ͕ ƐƵďũĞĐƚƐ ǁŝůů ďĞ ĨŽůůŽǁĞĚ ĨŽƌ ŽƵƚĐŽŵĞ ŽĨ ƉƌĞŐŶĂŶĐǇ ;ĞŝƚŚĞƌ ĚĞůŝǀĞƌǇ Žƌ ĞĂƌůǇ
ƚĞƌŵŝŶĂƚŝŽŶͿ͘ >ŝǀĞ ďŝƌƚŚƐ ǁŝůů ďĞ ĨŽůůŽǁĞĚ ĨŽƌ ϯ ŵŽŶƚŚƐ͘ ^ƉŽŶƚĂŶĞŽƵƐ ƉƌĞŐŶĂŶĐǇ ůŽƐƐ ǁŝůů 
ďĞ ĐůĂƐƐŝĨŝĞĚ ĂƐ Ă ƐĞƌŝŽƵƐ ĂĚǀĞƌƐĞ ĞǀĞŶƚ ;^��Ϳ͘ 

x	 KƚŚĞƌ ƌĞĂƐŽŶƐ͗ EŽŶĐŽŵƉůŝĂŶĐĞ ǁŝƚŚ ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ Ăƚ sŝƐŝƚ ϯ͕ ƵƐĞ ŽĨ ƉƌŽŚŝďŝƚĞĚ 
ŵĞĚŝĐĂƚŝŽŶ͕ ĐŚĂŶŐĞ ŝŶ ƐĞǆƵĂů ƉĂƌƚŶĞƌƐ͕ ƐƵďũĞĐƚ ƌĞƋƵĞƐƚ͕ ŝĨ ŝŶǀĞƐƚŝŐĂƚŽƌ ĚĞĐŝĚĞƐ ƚŚĂƚ ŝƚ ŝƐ 
ŝŶ ƚŚĞ ƐƵďũĞĐƚ͛Ɛ ďĞƐƚ ŝŶƚĞƌĞƐƚ͕ Žƌ ŝĨ ƚŚĞ �ƉƉůŝĐĂŶƚ ƚĞƌŵŝŶĂƚĞƐ ƚŚĞ ƐƚƵĚǇ͘ 

^ĐƌĞĞŶ ĨĂŝůƵƌĞƐ ĐŽƵůĚ ďĞ ƌĞƐĐƌĞĞŶĞĚ ŽŶĐĞ ŝĨ ;ϭͿ W,YͲϵ ƐĐŽƌĞ ǁĂƐ ϭϬ ƚŽ ϭϯ ;ŝŶĚŝĐĂƚŝŶŐ ŵŽĚĞƌĂƚĞ 
ĚĞƉƌĞƐƐŝŽŶͿ ĂŶĚ ǁĂƐ ƚŚĞ ƐŽůĞ ĐƌŝƚĞƌŝŽŶ ĨŽƌ ƐĐƌĞĞŶ ĨĂŝůƵƌĞ Žƌ ;ϮͿ �W ǁĂƐ ƚŚĞ ƐŽůĞ ƌĞĂƐŽŶ ĨŽƌ ƐĐƌĞĞŶ 
ĨĂŝůƵƌĞ͘ 

^ƚĂƚŝƐƚŝĐĂů �ŶĂůǇƐŝƐ WůĂŶ 

�ŶĂůǇƐŝƐ WŽƉƵůĂƚŝŽŶƐ 
DŽĚŝĨŝĞĚ ŝŶƚĞŶƚͲƚŽͲƚƌĞĂƚ ƉŽƉƵůĂƚŝŽŶ 

dŚĞ ŵŽĚŝĨŝĞĚ ŝŶƚĞŶƚͲƚŽͲƚƌĞĂƚ ;D/ddͿ ƉŽƉƵůĂƚŝŽŶ ĐŽŶƐŝƐƚĞĚ ŽĨ Ăůů ƌĂŶĚŽŵŝǌĞĚ ƐƵďũĞĐƚƐ ǁŚŽ
ƌĞĐĞŝǀĞĚ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƐĞ ŽĨ ĚŽƵďůĞͲďůŝŶĚ ƐƚƵĚǇ ĚƌƵŐ ĂŶĚ ŚĂǀĞ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƵďůĞͲďůŝŶĚ ĨŽůůŽǁͲ 
ƵƉ ǀŝƐŝƚ͘ dŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐŝƐ ƵƐĞƐ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ͘ 

ZĂŶĚŽŵŝǌĞĚ ƉŽƉƵůĂƚŝŽŶ 

dŚĞ ƌĂŶĚŽŵŝǌĞĚ ƉŽƉƵůĂƚŝŽŶ ĐŽŶƐŝƐƚĞĚ ŽĨ Ăůů ƐƵďũĞĐƚƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ Ă ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ 
ŐƌŽƵƉ͘ 

^ĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶ 

dŚĞ ƐĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶ ĐŽŶƐŝƐƚĞĚ ŽĨ Ăůů ƌĂŶĚŽŵŝǌĞĚ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƐĞ ŽĨ 
ĚŽƵďůĞͲďůŝŶĚ ƐƚƵĚǇ ĚƌƵŐ͘ 

ϭϮϰ
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Subjects were removed from participation under the following conditions:

o If predose BP exceeded 140 mm Hg for SBP or 90 mm Hg for DBP (on two sequential

readings, after at least 5 minutes of rest, at least 4 minutes apart and less than 15

minutes apart) and if readings remained elevated upon repeat assessment (at least 18

hours later), the subject was withdrawn.

o If postdose BP exceeded 160 mm Hg SBP and 95 mm Hg DBP and remained elevated

upon repeat assessment (at least 18 hours later) the subject was withdrawn. The subject

could also be withdrawn at the discretion of the investigator for SBP between 140 and

160 mm Hg or DBP between 90 and 95 mm Hg.

o If monthly in-clinic BP was >140 mm Hg SBP or >90 mm Hg DBP on two readings and if

readings remained elevated upon repeat assessment (at least 18 hours later), the

investigator was to discuss the subject with the medical monitor prior to withdrawing

her from the study.

o If pregnant, subjects will be followed for outcome of pregnancy (either delivery or early

termination). Live births will be followed for 3 months. Spontaneous pregnancy loss will

be classified as a serious adverse event (SAE).

o Other reasons: Noncompliance with questionnaires at Visit 3, use of prohibited

medication, change in sexual partners, subject request, if investigator decides that it is

in the subject’s best interest, or if the Applicant terminates the study.

Screen failures could be rescreened once if (1) PHQ-9 score was 10 to 13 (indicating moderate

depression) and was the sole criterion for screen failure or (2) BP was the sole reason for screen

failure.

Statistical Analysis Plan

Analysis Populations

Modified in tent-to-treat population

The modified intent-to-treat (MITT) population consisted of all randomized subjects who

received at least one dose of double-blind study drug and have at least one double-blind follow-

up visit. The primary efficacy analysis uses the MI'I'I' population.

Randomized population

The randomized population consisted of all subjects randomized to a double-blind treatment

group.

Safety population

The safety population consisted of all randomized subjects who received at least one dose of

double-blind study drug.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ǆƉĂŶĚĞĚ ŵŽĚŝĨŝĞĚ ŝŶƚĞŶƚͲƚŽͲƚƌĞĂƚ ƉŽƉƵůĂƚŝŽŶ 

dŚĞ ĞǆƉĂŶĚĞĚ ŵŽĚŝĨŝĞĚ ŝŶƚĞŶƚͲƚŽͲƚƌĞĂƚ ;�D/ddͿ ƉŽƉƵůĂƚŝŽŶ ĐŽŶƐŝƐƚĞĚ ŽĨ Ăůů ƐƵďũĞĐƚƐ ǁŚŽ ůĞĨƚ ƚŚĞ
ĐůŝŶŝĐ ǁŝƚŚ ŽƵƚƉĂƚŝĞŶƚ ĚŽƵďůĞͲďůŝŶĚ ƐƚƵĚǇ ĚƌƵŐ͕ ĚŝĚ ŶŽƚ ƚĞƌŵŝŶĂƚĞ ƉƌŝŽƌ ƚŽ ůĞĂǀŝŶŐ ƚŚĞ ĐůŝŶŝĐ Ăƚ 
sŝƐŝƚ ϯ͕ ĂŶĚ ĐĂŶ ƉƌŽǀŝĚĞ ĚĂƚĂ ŽŶ ĂŶǇ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚ ĂĨƚĞƌ sŝƐŝƚ ϯ͘ dŚĞ �D/dd ƉŽƉƵůĂƚŝŽŶ ǁĂƐ
ƵƐĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ĨŽƌ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐŝƐ͘ 

DƵůƚŝƉůĞ dĞƐƚŝŶŐ WƌŽĐĞĚƵƌĞ 
�ůů ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ƚĞƐƚĞĚ Ăƚ ƚǁŽͲƐŝĚĞĚ ɲсϬ͘Ϭϱ͘ dŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ƚĞƐƚĞĚ ĨŝƌƐƚ͕ ĂŶĚ 
ďŽƚŚ ŶĞĞĚĞĚ ƚŽ ďĞ ƐŝŐŶŝĨŝĐĂŶƚ ƚŽ ƚĞƐƚ ƚŚĞ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ͘ dŚĞƌĞ ǁĂƐ ŽŶĞ ŬĞǇ ƐĞĐŽŶĚĂƌǇ 
ĞŶĚƉŽŝŶƚ ĂŶĚ ϭϮ ĂĚĚŝƚŝŽŶĂů ƌĂŶŬĞĚ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ͘ dŚĞ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ƚĞƐƚĞĚ 
ŝŶ Ă ƉƌĞƐƉĞĐŝĨŝĞĚ ŚŝĞƌĂƌĐŚǇ͘ dŚĞ ƚĞƐƚŝŶŐ ƉƌŽĐĞĚƵƌĞ ƚĞƌŵŝŶĂƚĞĚ Ăƚ ƚŚĞ ĨŝƌƐƚ ĞŶĚƉŽŝŶƚ ƚŚĂƚ ĚŽĞƐ 
ŶŽƚ ĂĐŚŝĞǀĞ ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ͘ �ŶǇ ƐƚĂƚŝƐƚŝĐĂů ƚĞƐƚƐ ƉĞƌĨŽƌŵĞĚ ŽŶ ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ ĂĨƚĞƌ 
ƚŚĞ ƚĞƐƚŝŶŐ ƉƌŽĐĞĚƵƌĞ ƚĞƌŵŝŶĂƚĞĚ ǁŝůů ďĞ ĐŽŶƐŝĚĞƌĞĚ ĞǆƉůŽƌĂƚŽƌǇ͘ �ĞĐĂƵƐĞ ƚŚĞ ŬĞǇ ƐĞĐŽŶĚĂƌǇ 
ĞŶĚƉŽŝŶƚ ǁĂƐ ŶŽƚ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ͕ ƚŚĞ ϭϮ ŽƚŚĞƌ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ 
ĐŽŶƐŝĚĞƌĞĚ ĞǆƉůŽƌĂƚŽƌǇ ĂŶĚ ǁŝůů ŶŽƚ ďĞ ĚŝƐĐƵƐƐĞĚ ĂŶǇ ĨƵƌƚŚĞƌ͘ 

DŝƐƐŝŶŐ �ĂƚĂ 
/Ŷ ƚŚĞ ĂďƐĞŶĐĞ ŽĨ Ğ�ŝĂƌǇ ĚĂƚĂ ĨŽƌ &^�WͲZ͕ ŝƚ ǁĂƐ ĂƐƐƵŵĞĚ ƚŚĂƚ ǌĞƌŽ ĞŶĐŽƵŶƚĞƌƐ ĂŶĚ ^^�Ɛ ŚĂĚ
ŽĐĐƵƌƌĞĚ͘ ^ƵďũĞĐƚƐ ǁŝƚŚ ŵŝƐƐŝŶŐ ĚĂƚĂ ŽŶ ŽŶĞ ŽĨ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ĞǆĐůƵĚĞĚ ĨƌŽŵ 
ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐĞƐ ŽĨ ƚŚĂƚ ĞŶĚƉŽŝŶƚ͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ŝŶ ƚŚĞ �D/dd
ƉŽƉƵůĂƚŝŽŶ ƵƐĞĚ ƚŚĞ ƐĐƌĞĞŶŝŶŐ ǀĂůƵĞ Ăƚ sŝƐŝƚ Ϯ ĂƐ ƚŚĞ ďĂƐĞůŝŶĞ ǀĂůƵĞ ǁŚĞŶ ƚŚĞ sŝƐŝƚ ϯ ǀĂůƵĞ ǁĂƐ 
ŵŝƐƐŝŶŐ͘ dŚĞ �D/dd ĂŶĂůǇƐŝƐ ĂůƐŽ ƵƐĞĚ ďĂƐĞůŝŶĞ ĐĂƌƌŝĞĚ ĨŽƌǁĂƌĚ ŝŵƉƵƚĂƚŝŽŶ ĨŽƌ ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽ
ƉŽƐƚďĂƐĞůŝŶĞ ǀĂůƵĞƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƉĞƌĨŽƌŵĞĚ ĂĚĚŝƚŝŽŶĂů ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ƵƐŝŶŐ ŵƵůƚŝƉůĞ 
ŝŵƉƵƚĂƚŝŽŶ ƚŽ ŝŵƉƵƚĞ ŵŝƐƐŝŶŐ ĚĂƚĂ ĨŽƌ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ĨŽƌ Ăůů ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ D/dd
ƉŽƉƵůĂƚŝŽŶ͘ 

^ƚĂƚŝƐƚŝĐĂů �ŶĂůǇƐŝƐ DĞƚŚŽĚ 
dŚĞ ĐŽƉƌŝŵĂƌǇ ĂŶĚ ŬĞǇ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ ǁĞƌĞ ĂŶĂůǇǌĞĚ ƵƐŝŶŐ Ă tŝůĐŽǆŽŶ ƌĂŶŬͲƐƵŵ ƚĞƐƚ͕ ǁŝƚŚ 
ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ ƵƐĞĚ ŝŶ ƚŚĞ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ŵƵůƚŝƉůĞ ŝŵƉƵƚĂƚŝŽŶ
ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐŝƐ ƚĞƐƚƐ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ĨŽƌ ƚŚĞ 
ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ƵƐŝŶŐ Ă ŐĞŶĞƌĂů ůŝŶĞĂƌ ŵŽĚĞů͘ dŚĞ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ŬĞǇ ƐĞĐŽŶĚĂƌǇ 
ĞŶĚƉŽŝŶƚ͕ ŶƵŵďĞƌ ŽĨ ^^�Ɛ͕ ĞǆĐůƵĚĞƐ Ăůů ^^�Ɛ ƌĞĐŽƌĚĞĚ ŵŽƌĞ ƚŚĂŶ ϳϮ ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ĞŶĐŽƵŶƚĞƌ͘ 
dŚĞ �ƉƉůŝĐĂŶƚ ƉĞƌĨŽƌŵĞĚ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ŝŶĐůƵĚŝŶŐ Ăůů ƌĞĐŽƌĚĞĚ ^^�Ɛ͘ 

WƌŽƚŽĐŽů �ŵĞŶĚŵĞŶƚƐ 
dŚĞƌĞ ǁĞƌĞ ĨŽƵƌ ĂŵĞŶĚŵĞŶƚƐ ƚŽ ƚŚĞ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ;ϱ:ĂŶϮϬϭϱ͕ ϭϬ�ƵŐϮϬϭϱ͕ ϯ�ƵŐϮϬϭϲ͕ ĂŶĚ 
ϭϬKĐƚϮϬϭϲͿ͘ 

ϭϮϱ
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Expanded modified intent-to-treat population

The expanded modified intent-to-treat (EMITT) population consisted of all subjects who left the

clinic with outpatient double-blind study drug, did not terminate prior to leaving the clinic at

Visit 3, and can provide data on any efficacy endpoint after Visit 3. The EMITT population was

used by the Applicant for sensitivity analysis.

Multiple Testing Procedure

All endpoints were tested at two-sided 0L=0.05. The coprimary endpoints were tested first, and

both needed to be significant to test the secondary endpoints. There was one key secondary

endpoint and 12 additional ranked secondary endpoints. The secondary endpoints were tested

in a prespecified hierarchy. The testing procedure terminated at the first endpoint that does

not achieve statistical significance. Any statistical tests performed on efficacy endpoints after

the testing procedure terminated will be considered exploratory. Because the key secondary

endpoint was not significant in Studies 301 and 302, the 12 other secondary endpoints were

considered exploratory and will not be discussed any further.

Missing Data

In the absence of eDiary data for FSEP-R, it was assumed that zero encounters and SSEs had

occurred. Subjects with missing data on one of the coprimary endpoints were excluded from

the primary efficacy analyses of that endpoint. The Applicant’s sensitivity analyses in the EMITT

population used the screening value at Visit 2 as the baseline value when the Visit 3 value was

missing. The EMITT analysis also used baseline carried forward imputation for subjects with no

postbaseline values. The Applicant performed additional sensitivity analyses using multiple

imputation to impute missing data for the coprimary endpoints for all subjects in the MITT

population.

Statistical Analysis Method

The coprimary and key secondary endpoint were analyzed using a Wilcoxon rank-sum test, with

the MITT population used in the primary analysis. The Applicant’s multiple imputation

sensitivity analysis tests the change from baseline to the end of the double-blind period for the

coprimary endpoints using a general linear model. The primary analysis of the key secondary

endpoint, number of SSEs, excludes all SSEs recorded more than 72 hours after the encounter.

The Applicant performed sensitivity analyses including all recorded SSEs.

Protocol Amendments

There were four amendments to the study protocol (5]an2015, 10Aug2015, 3Aug2016, and

100ct2016).
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞ �ƉƉůŝĐĂŶƚ ƌĞƋƵĞƐƚĞĚ ĐŚĂŶŐŝŶŐ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĨƌŽŵ Ă ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ƚŽ Ă 
ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ ĂŶĚ ƌĞƉůĂĐŝŶŐ ŝƚ ǁŝƚŚ ĚĞĐƌĞĂƐĞ ŝŶ ĚŝƐƚƌĞƐƐ ĂƐ Ă ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ Ăƚ ĂŶ 
ϴ^ĞƉϮϬϭϲ ŵĞĞƚŝŶŐ ǁŝƚŚ &��͘ dŚĞ �ƉƉůŝĐĂŶƚ ĐŝƚĞĚ ĚĂƚĂ ĨƌŽŵ ƉŚĂƐĞ Ϯ ^ƚƵĚǇ ϱϰ ĂŶĚ ĂŶ ϮϴKĐƚϮϬϭϰ 
&�� ƉĂŶĞů ŽŶ &ĞŵĂůĞ ^ĞǆƵĂů /ŶƚĞƌĞƐƚͬ�ƌŽƵƐĂů �ŝƐŽƌĚĞƌ ƚŽ ũƵƐƚŝĨǇ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĞŶĚƉŽŝŶƚƐ͘ dŚĞ
ƉĂŶĞů ƌĞĐŽŵŵĞŶĚĞĚ ƵƐŝŶŐ ^^�Ɛ ĂƐ Ă ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ ĂŶĚ ĚŝƐƚƌĞƐƐ ĂƐ Ă ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ͘ 
&�� ĂĐŬŶŽǁůĞĚŐĞĚ ƚŚĂƚ ĂůƚĞƌŝŶŐ ƚŚĞ ĞŶĚƉŽŝŶƚƐ ǁĂƐ ĂĐĐĞƉƚĂďůĞ ŝĨ ĚŽŶĞ ƉƌŝŽƌ ƚŽ ĚĂƚĂďĂƐĞ ůŽĐŬ 
;ŵĞĞƚŝŶŐ ŵŝŶƵƚĞƐ ĚĂƚĞĚ Ϯϯ^ĞƉϮϬϭϲͿ͘ dŚĞ ĐŚĂŶŐĞ ŝŶ ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ ŝƐ ƌĞĨůĞĐƚĞĚ ŝŶ ƚŚĞ 
ϭϬKĐƚϮϬϭϲ ƉƌŽƚŽĐŽů ĂŵĞŶĚŵĞŶƚ͘ ^^�Ɛ ƚŚĂƚ ŽĐĐƵƌƌĞĚ ǁŝƚŚŝŶ ϭϲ ŚŽƵƌƐ ďƵƚ ƌĞĐŽƌĚĞĚ ŵŽƌĞ ƚŚĂŶ 
ϳϮ ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ĞŶĐŽƵŶƚĞƌ ǁĞƌĞ ĂůƐŽ ĞǆĐůƵĚĞĚ ĨƌŽŵ ƉƌŝŵĂƌǇ ĂŶĂůǇƐĞƐ ;ϭϬKĐƚϮϬϭϲͿ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ŵĂĚĞ ŶƵŵĞƌŽƵƐ ĐŚĂŶŐĞƐ ƚŽ ƚŚĞ ŝŶĐůƵƐŝŽŶ ĂŶĚ ĞǆĐůƵƐŝŽŶ ĐƌŝƚĞƌŝĂ͘ <ĞǇ ĐŚĂŶŐĞƐ ŝŶ 
ƚŚĞ ƉƌŽƚŽĐŽůƐ ŝŶĐůƵĚĞ ;ϭͿ ĂĚĚŝŶŐ ǁŝƚŚĚƌĂǁĂů �W ĐƌŝƚĞƌŝĂ ŽĨ ϭϰϬͬϵϬ ŵŵ ,Ő ;ϱ:ĂŶϮϬϭϱͿ͖ ;ϮͿ 
ĐŽŶƚŝŶƵŝŶŐ �W ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƐƵďũĞĐƚƐ ǁŝƚŚ ĞůĞǀĂƚĞĚ ƌĞĂĚŝŶŐƐ ƵŶƚŝů ƚŚĞ �W ƌĞƚƵƌŶĞĚ ƚŽ ĂŶ 
ĂĐĐĞƉƚĂďůĞ ůĞǀĞů ;ϱ:ĂŶϮϬϭϱͿ͖ ;ϯͿ ƌĞƋƵĞƐƚŝŶŐ ƚŚĂƚ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ ĚŝƐĐƵƐƐ ǁŝƚŚ ƚŚĞ ŵĞĚŝĐĂů 
ŵŽŶŝƚŽƌ ĂŶǇ ƐƵďũĞĐƚƐ ǁŚŽ ŵĞĞƚ ĞůĞǀĂƚĞĚ �W ĐƌŝƚĞƌŝĂ ďĞĨŽƌĞ ǁŝƚŚĚƌĂǁŝŶŐ ƚŚŽƐĞ ƐƵďũĞĐƚƐ ĨƌŽŵ 
ƚŚĞ ƚƌŝĂůƐ ;ϭϬ�ƵŐϮϬϭϱͿ͖ ;ϰͿ ĂĚĚŝŶŐ ƵƌŝŶĞ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚŝŶŐ ƚŽ ůŽĐĂů ƐƚƵĚǇ ƐŝƚĞƐ ;ŝŶ ĂĚĚŝƚŝŽŶ ƚŽ 
ĐĞŶƚƌĂů ƌĞĂĚŝŶŐƐͿ ƚŽ ŵŽƌĞ ƋƵŝĐŬůǇ ŝĚĞŶƚŝĨǇ ƉƌĞŐŶĂŶĐŝĞƐ ;ϱ:ĂŶϮϬϭϱͿ͖ ĂŶĚ ;ϱͿ ĞĚŝƚŝŶŐ ŝŶĐůƵƐŝŽŶ 
ĐƌŝƚĞƌŝŽŶ ϭϯ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ƐĂƚŝƐĨĂĐƚŽƌǇ ĞǀĞŶƚƐ ƌĞĐŽƌĚĞĚ ŝŶ ƚŚĞ &^�WͲZ ƚŽ ĂůůŽǁ ŽŶĞ 
Žƌ ƚǁŽ ĞǀĞŶƚƐ ŚĂǀŝŶŐ ŶŽ ƌĞƋƵŝƌĞŵĞŶƚƐ ĂŶĚ ĐŚĂŶŐŝŶŐ ƚŚĞ ƌĞƋƵŝƌĞŵĞŶƚ ĨŽƌ ƚŚƌĞĞ ĞǀĞŶƚƐ ƚŽ ŚĂǀŝŶŐ 
ůĞƐƐ ƚŚĂŶ ϭϬϬй ďĞŝŶŐ ƐĂƚŝƐĨĂĐƚŽƌǇ ;ŝ͘Ğ͕͘ ƵƉ ƚŽ ƚǁŽ ŽĨ ƚŚƌĞĞ ĞǀĞŶƚƐ ĐŽƵůĚ ďĞ ƐĂƚŝƐĨĂĐƚŽƌǇͿ͘ dŚŝƐ 
ĐŚĂŶŐĞ ǁĂƐ ŵĂĚĞ ĂĨƚĞƌ ĐŽŶƐƵůƚŝŶŐ ǁŝƚŚ ŵƵůƚŝƉůĞ ĞǆƉĞƌƚƐͬĂĚǀŝƐŽƌƐ ŝŶ ,^�� ǁŚŽ ĂůƐŽ ĂƌĞ 
ŝŶǀĞƐƚŝŐĂƚŽƌƐ ŽŶ ƚŚĞ ƐƚƵĚǇ ĂŶĚ ǁŚŽ ĐŽŶĨŝƌŵ ŵĂŶǇ ƉĂƚŝĞŶƚƐ ŚĂǀĞ ƐĂƚŝƐĨĂĐƚŽƌǇ ĞǀĞŶƚƐ ďƵƚ Ɛƚŝůů 
ŚĂǀĞ ĚĞĐƌĞĂƐĞĚ ĚĞƐŝƌĞ ĐĂƵƐŝŶŐ ŵĂƌŬĞĚ ĚŝƐƚƌĞƐƐ ;ϯ�ƵŐϮϬϭϲͿ͘ 

�ĚĚŝƚŝŽŶĂů ĂŵĞŶĚŵĞŶƚƐ ƌĞůĂƚĞĚ ƚŽ ĂŶĂůǇƐĞƐ͗ 
x	 dŚĞ �ƉƉůŝĐĂŶƚ ĞůŝŵŝŶĂƚĞĚ ƚŚĞ ĞĨĨŝĐĂĐǇ ŽĨ ůŽŶŐͲƚĞƌŵ ƚŚĞƌĂƉǇ ŝŶ ƚŚĞ ŽƉĞŶͲůĂďĞů ĞǆƚĞŶƐŝŽŶ 
ƉŚĂƐĞ ĨƌŽŵ ĂƐƐĞƐƐŵĞŶƚ ĂƐ Ă ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ ĚƵĞ ƚŽ ƚŚĞ ůĂĐŬ ŽĨ Ă ĐŽŵƉĂƌŝƐŽŶ ŐƌŽƵƉ 
;ϯ�ƵŐϮϬϭϲͿ͘ 

x	 �Ŷ /ŶĚĞƉĞŶĚĞŶƚ �ŶĐŚŽƌ �ƐƐĞƐƐŵĞŶƚ �ŽŵŵŝƚƚĞĞ ǁĂƐ ĨŽƌŵĞĚ ĂƐ Ă ƌĞƐƵůƚ ŽĨ ĚŝƐĐƵƐƐŝŽŶƐ
ǁŝƚŚ ƚŚĞ &�� ĚƵƌŝŶŐ ƚŚĞ dǇƉĞ � ŵĞĞƚŝŶŐ ŽŶ ϴ^ĞƉϮϬϭϲ͕ ƌĞŐĂƌĚŝŶŐ ĞǀĂůƵĂƚŝŽŶ ŽĨ ŵƵůƚŝƉůĞ 
ĂŶĐŚŽƌƐ ĂŶĚ ĚĞƚĞƌŵŝŶŝŶŐ ŵŝŶŝŵĂů ĐůŝŶŝĐĂůůǇ ŝŵƉŽƌƚĂŶƚ ĚŝĨĨĞƌĞŶĐĞƐ ŽĨ ƚŚĞ ĐŽƉƌŝŵĂƌǇ͕ ŬĞǇ 
ƐĞĐŽŶĚĂƌǇ͕ ĂŶĚ ĨŝƌƐƚ ŶŝŶĞ ŽƚŚĞƌ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚƐ ďĂƐĞĚ ŽŶ ďůŝŶĚĞĚ ĚĂƚĂ ĨƌŽŵ ^ƚƵĚŝĞƐ 
ϱϰ͕ �DdͲϯϬϭ͕ ĂŶĚ �DdͲϯϬϮ ;ϭϬKĐƚϮϬϭϲͿ͘ 

x	 /ƚ ŝƐ ĐŽŶĐĞŝǀĂďůĞ ƚŚĂƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂǁĂƌĞ ĨƌŽŵ ďůŝŶĚĞĚ ĚĂƚĂ ƚŚĂƚ ƚŚĞ ƌĞƐƵůƚƐ ŽĨ ^^�Ɛ
;ƚŚĞ ŽƌŝŐŝŶĂů ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚͿ ǁŽƵůĚ ŶŽƚ ŵĞĞƚ ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ ƉƌŝŽƌ ƚŽ 
ƵŶďůŝŶĚŝŶŐ ƐŝŶĐĞ ŶĞŝƚŚĞƌ ƚƌĞĂƚŵĞŶƚ Žƌ W�K Ăƌŵ ƐŚŽǁĞĚ ĂŶǇ ŝŵƉƌŽǀĞŵĞŶƚ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ 
ĐŚĂŶŐĞ ŝŶ ĞŶĚƉŽŝŶƚ ǁĂƐ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ŝŶƉƵƚ ĨƌŽŵ ƚŚĞ WƵďůŝĐ tŽƌŬƐŚŽƉ ĂŶĚ 
ƐƵďƐĞƋƵĞŶƚ ĚƌĂĨƚ &^� 'ƵŝĚĂŶĐĞ ĂŶĚ ǁĂƐ ĂŐƌĞĞĚ ƚŽ ďǇ ��ZhW͘ �ŵĞŶĚŵĞŶƚƐ ƌĞůĂƚĞĚ ƚŽ 
ƚŚĞ ĐŚĂŶŐĞ ŝŶ ƚŚĞ ĞŶĚƉŽŝŶƚ ŚŝĞƌĂƌĐŚǇ ĚŝĚ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ŚĂǀĞ ŚĂĚ Ă ƐŝŐŶŝĨŝĐĂŶƚ ŝŵƉĂĐƚ ŽŶ 
ƚŚĞ ŝŶƚĞŐƌŝƚǇ ŽĨ ƚŚĞ ƚƌŝĂů͘ 

ϭϮϲ
 

Reference ID: 4452816 
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8.1.2. Study Results 

�ŽŵƉůŝĂŶĐĞ ǁŝƚŚ 'ŽŽĚ �ůŝŶŝĐĂů WƌĂĐƚŝĐĞƐ 
dŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽǀŝĚĞĚ ĂƚƚĞƐƚĂƚŝŽŶ ƚŚĂƚ ƚŚĞ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ 
ƚŚĞ ĞƚŚŝĐĂů ƉƌŝŶĐŝƉůĞƐ ŽĨ 'ŽŽĚ �ůŝŶŝĐĂů WƌĂĐƚŝĐĞ͘ EŽ ĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ ĨƌŽŵ ƐŝƚĞƐ ŽƵƚƐŝĚĞ ƚŚĞ hŶŝƚĞĚ 
^ƚĂƚĞƐ Žƌ �ĂŶĂĚĂ ǁĞƌĞ ƐƵďŵŝƚƚĞĚ ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĂƉƉůŝĐĂƚŝŽŶ͘ 

WĂƚŝĞŶƚ �ŝƐƉŽƐŝƚŝŽŶ 
� ƚŽƚĂů ŽĨ ϭ͕Ϯϲϳ ƐƵďũĞĐƚƐ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ŝŶƚŽ ĐŽƌĞ ƐƚƵĚǇ ƉŚĂƐĞƐ ŽĨ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ;ϲϱϯ 
ƚŽ �Dd ĂŶĚ ϲϭϰ ƚŽ W�KͿ͘ KĨ ƚŚĞ ƌĂŶĚŽŵŝǌĞĚ ƐƵďũĞĐƚƐ͕ ϭ͕Ϯϰϳ ;ϵϴ͘ϰй͕ ϲϰϯ ŝŶ �Dd ŐƌŽƵƉ ĂŶĚ ϲϬϰ 
ŝŶ W�K ŐƌŽƵƉͿ ƌĞĐĞŝǀĞĚ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƐĞ ŽĨ ƐƚƵĚǇ ĚƌƵŐ ĂŶĚ ǁĞƌĞ ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ ƐĂĨĞƚǇ 
ƉŽƉƵůĂƚŝŽŶ͘ KĨ ƚŚĞƐĞ͕ ϭ͕ϮϬϮ ƐƵďũĞĐƚƐ ;ϵϱйͿ ĂůƐŽ ĐŽŵƉůĞƚĞĚ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƵďůĞͲďůŝŶĚ ĨŽůůŽǁͲƵƉ 
ǀŝƐŝƚ ĂŶĚ ǁĞƌĞ ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ͘ dŚĞ ƉƌŽƉŽƌƚŝŽŶƐ ŽĨ �Dd ƐƵďũĞĐƚƐ ĐŽŵƉůĞƚŝŶŐ
ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ;ϱϲͲϱϴйͿ ǁĞƌĞ ĐŽŶƐŝĚĞƌĂďůǇ ůŽǁĞƌ ƚŚĂŶ W�K ƐƵďũĞĐƚƐ ;ϳϮͲϴϰйͿ ŝŶ ďŽƚŚ 
ƚƌŝĂůƐ͘ 

dĂďůĞ ϭϵ ƐŚŽǁƐ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƉĂƚŝĞŶƚ ĚŝƐƉŽƐŝƚŝŽŶͬĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ŝŶ ďŽƚŚ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ 
dĂďůĞ ϮϬ ƐŚŽǁƐ ƚŚĞ ƌĞĂƐŽŶ ĨŽƌ ƚƌĞĂƚŵĞŶƚ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ͘ 

7DEOH ��� 3DWLHQW 'LVSRVLWLRQ 
6WXG\ ��� 6WXG\ ��� 

%07 3%2 7RWDO %07 3%2 7RWDO 
3RSXODWLRQ 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 
5DQGRPL]HG ��� ����� ���  ����� ��� ����� ��� ����� ��� ����� ��� ����� 
6DIHW\ ��� ������ ���  ������ ��� ������ ��� ������ ��� ������ ��� ������ 
0,77 ��� ������ ���  ������ ��� ������ ��� ������ ��� ������ ��� ������
 
&RPSOHWHU ��� ������ ���  ������ ��� ������ ��� ������ ��� ������ ��� ������
 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 0,77 PRGLILHG LQWHQW�WR�WUHDW� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $''6�[SW 

7DEOH ��� 5HDVRQ IRU 7UHDWPHQW 'LVFRQWLQXDWLRQ 
6WXG\ ��� 6WXG\ ��� 

5HDVRQ IRU 7UHDWPHQW %07 3%2 7RWDO %07 3%2 7RWDO 
'LVFRQWLQXDWLRQ 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 
&RPSOHWHG GRXEOH�EOLQG ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ 
SHULRG 
$GYHUVH HYHQW �� ������ � ����� �� ����� �� ������ � ����� ��  ������ 
&KDQJH RI SDUWQHU � ����� � ��� � ����� � ����� � ����� � ����� 
/RVW WR IROORZ�XS �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� 
1RQFRPSOLDQFH ZLWK VWXG\ � ����� � ����� � ����� � ����� � ����� �� ����� 
GUXJ 
2WKHU � ����� � ����� �� ����� � ����� � ����� � �����
 
3K\VLFLDQ GHFLVLRQ � ����� � ����� � ����� � ����� � ����� � �����
 
3URKLELWHG PHGLFDWLRQV � ����� � ����� � ����� � ����� � ����� � �����
 
:LWKGUDZDO E\ VXEMHFW �� ������ �� ����� �� ����� �� ������ �� ������ ��  ������
 

ϭϮϳ 

Reference ID: 4452816 



  

  

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

6WXG\ ��� 6WXG\ ��� 
5HDVRQ IRU 7UHDWPHQW %07 3%2 7RWDO %07 3%2 7RWDO 
'LVFRQWLQXDWLRQ 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 
3UHJQDQF\ � ��� � ��� � ��� � ����� � ����� � ����� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $''6�[SW 

�ĚǀĞƌƐĞ ĞǀĞŶƚƐ ǁĞƌĞ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ƌĞĂƐŽŶ ĨŽƌ ĚƌƵŐ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ͕ ǁŝƚŚ ĂƉƉƌŽǆŝŵĂƚĞůǇ 
ϭϴй ŽĨ ƐƵďũĞĐƚƐ ĞǆƉŽƐĞĚ ƚŽ �Dd ĚŝƐĐŽŶƚŝŶƵŝŶŐ ĚƵĞ ƚŽ ��Ɛ ĐŽŵƉĂƌĞĚ ƚŽ ϭй ƚŽ ϯй ŝŶ ƚŚĞ W�K 
ŐƌŽƵƉ ĂĐƌŽƐƐ ďŽƚŚ ƚƌŝĂůƐ͘ �ŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ƌĂƚĞƐ ǁĞƌĞ ƐŝŵŝůĂƌ ŝŶ ďŽƚŚ ƚƌŝĂůƐ͘ ^ĞĞ ƚŚĞ ƐĂĨĞƚǇ ƐĞĐƚŝŽŶ 
ďĞůŽǁ ĨŽƌ ĚĞƚĂŝůƐ͘ 

WƌŽƚŽĐŽů sŝŽůĂƚŝŽŶƐͬ�ĞǀŝĂƚŝŽŶƐ 
dŚĞƌĞ ǁĞƌĞ ŶŽ ŝŵďĂůĂŶĐĞƐ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŝŵƉŽƌƚĂŶƚ ƉƌŽƚŽĐŽů ĚĞǀŝĂƚŝŽŶƐ ;dĂďůĞ ϮϭͿ ĂĐƌŽƐƐ ƚŚĞ 
ƉŚĂƐĞ ϯ ĚŽƵďůĞͲďůŝŶĚ ƉŚĂƐĞ ĂŶĚ ĂĐƌŽƐƐ ƚƌĞĂƚŵĞŶƚ ĂƌŵƐ ŝŶ ďŽƚŚ ƚƌŝĂůƐ͘ dŚĞƌĞ ǁĂƐ Ă ϭй ƚŽ Ϯй 
ŝŶĐƌĞĂƐĞ ŝŶ ĚĞǀŝĂƚŝŽŶƐ ŝŶ ƐĂĨĞƚǇ ĂƐƐĞƐƐŵĞŶƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ͘ ZĞǀŝĞǁ ŽĨ ƚŚĞ ƉƌŽƚŽĐŽů 
ǀŝŽůĂƚŝŽŶƐͬĚĞǀŝĂƚŝŽŶƐ ;ĂĚĚǀ͘ǆƉƚ ĂŶĚ >ŝƐƚŝŶŐƐ ϭϲ͘Ϯ͘ϭ͘ϵͿ ƐŚŽǁƐ ĚĞǀŝĂƚŝŽŶƐ ƚŚĂƚ ĨƌĞƋƵĞŶƚůǇ ŽĐĐƵƌƌĞĚ 
ďǇ ĐĂƚĞŐŽƌǇ͘ DŽƐƚ ƐƵďũĞĐƚƐ ǁŝƚŚ ƉƌŽƚŽĐŽů ĚĞǀŝĂƚŝŽŶƐ ǁĞƌĞ ŶŽƚ ĚŝƐĐŽŶƚŝŶƵĞĚ͕ ƵŶůĞƐƐ ƐƉĞĐŝĨŝĐĂůůǇ 
ƐƚĂƚĞĚ ďĞůŽǁ͘ 

7DEOH ��� ,PSRUWDQW 3URWRFRO 'HYLDWLRQV 

3URWRFRO 'HYLDWLRQ 
,QFOXVLRQ FULWHULD � ������ � ������ �� ������ �� ������ 
([FOXVLRQ FULWHULD � ������ � ������ � ������ � ������ 
6WXG\ GUXJ ��  ������ �� ������ �� ������ � ������ 
6DIHW\ DVVHVVPHQWV �� ������ �� ������� �� ������ �� ������� 
/DE�HQGSRLQW GDWD � ������ � ������ � ������ � ������ 
9LVLW ZLQGRZ � � � � ������ 
,QIRUPHG FRQVHQW � ������ � ������ � ������ � ������ 
3URKLELWHG PHGLFDWLRQ � ������ � ������ � ������ � ������ 
2YHUGRVH�PLVXVH �� ������� �� ������� � ������ � ������ 
2WKHU � ������ � ������ � ������ � 

6WXG\ ��� 6WXG\ ���
 
3%2 %07 3%2 %07
 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 7DEOH ������ &65 ��� DQG ��� 

�ŽŵŵĞŶƚƐ ŽŶ WƌŽƚŽĐŽů �ĞǀŝĂƚŝŽŶƐ ;^ƚƵĚŝĞƐ ϯϬϭͬϯϬϮͿ 
x /ŶĐůƵƐŝŽŶ ĐƌŝƚĞƌŝĂ ĚĞǀŝĂƚŝŽŶƐ͗ �ŝĚ ŶŽƚ ŵĞĞƚ &^�WͲZ ĐƌŝƚĞƌŝĂ ;чϱϬйͿ͖ ƐĐƌĞĞŶŝŶŐ ƉƌĞŐŶĂŶĐǇ
ƚĞƐƚ ŶŽƚ ĚŽŶĞ ;ƐƵďũĞĐƚ ǁĂƐ ŶŽƚ ƌĂŶĚŽŵŝǌĞĚͿ͖ ĞůĞǀĂƚĞĚ ƉƌĞĚŽƐĞ �W͖ ƐĐƌĞĞŶ ĨĂŝůƵƌĞ ďƵƚ 
ŐŝǀĞŶ ƐƚƵĚǇ ĚƌƵŐ͖ ,^�� ƐĞǀĞƌŝƚǇ ŶŽƚ ĂƐƐĞƐƐĞĚ ;ƐƵďũĞĐƚ ǁĂƐ ŶŽƚ ĞŶƌŽůůĞĚͿ͖ ĂĐƋƵŝƌĞĚ ĂŶĚ 
ƐŝƚƵĂƚŝŽŶĂů ,^�� ĞŶƌŽůůĞĚ ;^ƵďũĞĐƚ (b) (6) ƉĂƉ ŶŽƚ ĚŽŶĞ Žƌ ĚĞůĂǇĞĚ͖ ďŝƌƚŚ ĐŽŶƚƌŽů 
ƐǁŝƚĐŚĞĚ͖ W,YͲϵ ƚŽƚĂů ƐĐŽƌĞсϭϬ Ăƚ ƐĐƌĞĞŶŝŶŐ ǀŝƐŝƚ͖ ƚŚŽƐĞ ĐŽŶĚƵĐƚŝŶŐ ,^�� ŝŶƚĞƌǀŝĞǁƐ 
ǁĞƌĞ ŶŽƚ ƋƵĂůŝĨŝĞĚ͖ ĂŶĚ ƉĂƌƚŶĞƌ ĐŚĂŶŐĞ 

ϭϮϴ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

x �ǆĐůƵƐŝŽŶ ĐƌŝƚĞƌŝĂ ĚĞǀŝĂƚŝŽŶƐ͗ WƌŽŚŝďŝƚĞĚ ŵĞĚŝĐĂƚŝŽŶƐ ;ŝ͘Ğ͕͘ �ŵďŝĞŶ͕ �ĨĨĞǆŽƌ͕ ĚŝĂǌĞƉĂŵ y>
ĚŽƐĞͿ͖ ŚǇƉĞƌƚĞŶƐŝŽŶ ;,dEͿ ŵĞĚŝĐĂƚŝŽŶ ĐŚĂŶŐĞĚ͖ ĞůĞǀĂƚĞĚ �W ĂŶĚ ĐŽŵƉůĞƚĞĚ ƐƚƵĚǇ͖ 
ƉůĂƐŵĂ ĚŽŶĂƚŝŽŶ ;ƐƵďũĞĐƚ ǁĂƐ ƌĞƐĐƌĞĞŶĞĚͿ͖ ƐƚĂƌƚĞĚ ŵĞĚŝĐĂƚŝŽŶ ĨŽƌ ĂƚƚĞŶƚŝŽŶ ĚĞĨŝĐŝƚ 
ĚŝƐŽƌĚĞƌ ;sǇǀĂŶƐĞͿ ĂŶĚ ǁĂƐ ĞǆĐůƵĚĞĚ ĨƌŽŵ ƐƚƵĚǇ͖ ĨĂŝůĞĚ ĞǆĐůƵƐŝŽŶ ĐƌŝƚĞƌŝŽŶ ŽĨ &^, хϰϬ 
ŵ/hͬŵ> Ăƚ ƐĐƌĞĞŶŝŶŐ ;ƐƵďũĞĐƚ ƌĞŵĂŝŶĞĚ ŝŶ ƐƚƵĚǇͿ͖ ƉĂƌƚŝĂů ŚǇƐƚĞƌĞĐƚŽŵǇ ƉƌŝŽƌ ƚŽ
ƐĐƌĞĞŶŝŶŐ ĂŶĚ &^, ǀĂůƵĞ ǁĂƐ ϱϵ ;ƐƵďũĞĐƚ ƌĞŵĂŝŶĞĚ ŝŶ ƐƚƵĚǇͿ͖ ŚŝƐƚŽƌǇ ŽĨ ƐƋƵĂŵŽƵƐ ĐĞůů ŽŶ 
ďĂĐŬ ;ƐƵďũĞĐƚ ǁĂƐ ĞĂƌůǇ ƚĞƌŵŝŶĂƚĞĚͿ͖ ŚŝƐƚŽƌǇ ŽĨ ďŝƉŽůĂƌ ĚŝƐŽƌĚĞƌ ;ƐƵďũĞĐƚ ǁĂƐ ĞǆĐůƵĚĞĚ 
ĨƌŽŵ ƐƚƵĚǇͿ͖ ŶŽ ĞŶĐŽƵŶƚĞƌƐ ďĞƚǁĞĞŶ sϰ ĂŶĚ sϵ ;ƐƵďũĞĐƚ ǁĂƐ ƚĞƌŵŝŶĂƚĞĚͿ͖ ƐƵŝĐŝĚĞ 
ĂƚƚĞŵƉƚ ;ƐƵďũĞĐƚ ĐŽŵƉůĞƚĞĚ ĐŽƌĞ ƉŚĂƐĞ͕ ďƵƚ ŶŽƚ ĂůůŽǁĞĚ ƚŽ ĞŶƚĞƌ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞͿ͘ 

x	 ^ƚƵĚǇ ĚƌƵŐ ĚĞǀŝĂƚŝŽŶƐ͗ dǁŽ ĚŽƐĞƐ ŝŶ ϮϰͲŚŽƵƌ ƉĞƌŝŽĚ͖ ƚŝŵĞ ŽĨ ŝŶͲĐůŝŶŝĐ ŝŶũĞĐƚŝŽŶ ĚĞǀŝĂƚĞĚ 
ĨƌŽŵ ƉƌŽƚŽĐŽů ;ĂĨƚĞƌ ŶŽŽŶͿ͖ ƚĞŵƉĞƌĂƚƵƌĞ ĞǆĐƵƌƐŝŽŶƐ ŽĨ ƐƚƵĚǇ ĚƌƵŐ͖ ĚŽƐĞ ŶŽƚ ĞŶƚĞƌĞĚ ŝŶƚŽ 
>ŽŐWĂĚ͖ ŝŶũĞĐƚŝŽŶ фϰϱ ŵŝŶƵƚĞƐ ĂĨƚĞƌ ƌĞŵŽǀĂů ĨƌŽŵ ƌĞĨƌŝŐĞƌĂƚŽƌ͖ ĚŽƐŝŶŐ ĂĨƚĞƌ ŶŽŽŶ ŽŶ ŝŶͲ 
ĐůŝŶŝĐ ĚĂǇƐ͕ ŶŽƚ ƌĞƚƵƌŶŝŶŐ Ăůů ŵĞĚŝĐŝŶĞ͕ ĚŝĚ ŶŽƚ ƌĞƚƵƌŶ Ğ�ŝĂƌǇ͖ ƐƵďũĞĐƚ ŐŝǀĞŶ ƚǁŽ ŬŝƚƐ Ăƚ 
sŝƐŝƚ ϯ ;ƉĞƌ ƐƵďũĞĐƚ ƌĞƋƵĞƐƚͿ͖ ƐƵďũĞĐƚ ŚĂĚ ƚǁŽ ƵŶƐĐŚĞĚƵůĞĚ ƐƚƵĚǇ ĚƌƵŐ ƌĞƐƵƉƉůŝĞƐ 
;Ϯϳ:ƵůϮϬϭϱ ĂŶĚ Ϯϰ�ƵŐϮϬϭϱͿ ǁŚŝůĞ ƵŶĚĞƌ �ŵĞŶĚŵĞŶƚ ϭ͘ 

x	 �ƐƐĞƐƐŵĞŶƚ ŽĨ ƐĂĨĞƚǇ ĚĞǀŝĂƚŝŽŶƐ ŝŶĐůƵĚĞĚ͗ EŽ ƉŽƐƚͲĐůŝŶŝĐ ǀŝƐŝƚ ƉŚŽŶĞ ĐĂůůƐ͖ ƉŽƐƚĚŽƐĞ �W 
ŽƵƚ ŽĨ ƌĂŶŐĞ ;ƵƉ ƚŽ ϱϯ ŵŝŶƵƚĞƐͿ͖ ŶŽ ��' Žƌ ƉŚǇƐŝĐĂů ĞǆĂŵ Ăƚ ĞĂƌůǇ ƚĞƌŵŝŶĂƚŝŽŶ ǀŝƐŝƚ͖ 
ďƌĞĂƐƚ ĞǆĂŵ ŶŽƚ ĐŽŵƉůĞƚĞĚ͖ ƐĞƌƵŵ Žƌ ƵƌŝŶĞ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚ ŶŽƚ ĐŽŵƉĞƚĞĚ͖ ƐƵďũĞĐƚ ǁŝƚŚ 
ĞůĞǀĂƚĞĚ �W ĂŶĚ ƐƵďũĞĐƚ ŶŽƚ ŵŽŶŝƚŽƌĞĚ ƵŶƚŝů �W ďĂĐŬ ƚŽ ŶŽƌŵĂů͕ Žƌ ŶŽƚ ƌĞƉĞĂƚĞĚ͖ ĞŶĚͲŽĨͲ 
ƚƌĞĂƚŵĞŶƚ ǀŝƐŝƚ ŶŽƚ ĐŽŵƉůĞƚĞĚ͖ ϭ ŚŽƵƌ ƉŽƐƚĚŽƐĞ �W ĚŽŶĞ ĞĂƌůŝĞƌ͘ 

x	 >ĂďͬĚĂƚĂ ĞŶĚƉŽŝŶƚ ĚĞǀŝĂƚŝŽŶƐ ŝŶĐůƵĚĞĚ͗ ��Y ŝŶĐŽŵƉůĞƚĞ ĨŽƌ ŵĂŶǇ ƐƵďũĞĐƚƐ ;Ϭ ƚŽ ϲ ĚĂǇƐ 
ŝŶĐŽŵƉůĞƚĞͿ͘ 

x /ŶĨŽƌŵĞĚ ĐŽŶƐĞŶƚ ĚĞǀŝĂƚŝŽŶƐ ŝŶĐůƵĚĞĚ͗ ƐŝŐŶĞĚ ŝŶĐŽƌƌĞĐƚ ǀĞƌƐŝŽŶ͖ ŶŽƚ ƌĞĐŽŶƐĞŶƚĞĚ͘ 
x KǀĞƌĚŽƐĞͬŵŝƐƵƐĞ ĚĞǀŝĂƚŝŽŶƐ͗ ^ĞĞ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϭϮ ĨŽƌ ĚĞƐĐƌŝƉƚŝŽŶ ŽĨ ŽǀĞƌĚŽƐĞͬŵŝƐƵƐĞ ŝŶ 
ƉŚĂƐĞ ϯ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͘ 

DĂŶǇ ƐƵďũĞĐƚƐ ĐŽŵƉůĞƚĞĚ ĨĞǁĞƌ ƚŚĂŶ ϳ ĚĂǇƐ ŽĨ ĚĂŝůǇ ��Y ;ƌĂŶŐŝŶŐ ĨƌŽŵ Ϭ ƚŽ ϲ ĚĂǇƐͿ ƉƌŝŽƌ ƚŽ 
ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚ;ƐͿ͘ dŚĞ �ƉƉůŝĐĂŶƚ ŝŶƚĞŶĚĞĚ ƚŽ ƵƐĞ ĚĂƚĂ ĨƌŽŵ ƚŚĞ ĚĂŝůǇ ��Y ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ ƵƐĞ ŽĨ 
ƚŚĞ ŵŽŶƚŚůǇ ��Y ĂŶĚ ŝŶ ƚƵƌŶ ƚŚĞ ϮϴͲĚĂǇ ƌĞĐĂůů ŽĨ ƚŚĞ &^&/Ͳ�͘ ,ŽǁĞǀĞƌ͕ Ă ƐŝŐŶŝĨŝĐĂŶƚ ŶƵŵďĞƌ ŽĨ
ƉĂƚŝĞŶƚƐ ;ϯϭй ŝŶ ^ƚƵĚǇ ϯϬϭ ĂŶĚ ϯϲй ŝŶ ^ƚƵĚǇ ϯϬϮͿ ŚĂĚ ϯ Žƌ ĨĞǁĞƌ ĚĂǇƐ ŽĨ ĚĂƚĂ͘ 

dĂďůĞ ŽĨ �ĞŵŽŐƌĂƉŚŝĐ �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ 
�Dd ŝƐ ŝŶƚĞŶĚĞĚ ĨŽƌ ƵƐĞ ŽŶůǇ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ WŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͕ ĚĞĨŝŶĞĚ ĂƐ 
ĂŵĞŶŽƌƌŚĞĂ ĨŽƌ хϭϮ ŵŽŶƚŚƐ͕ ǁĞƌĞ ĞǆĐůƵĚĞĚ ĨƌŽŵ ƉŚĂƐĞ ϯ͘ 

dĂďůĞ ϮϮ ƐŚŽǁƐ ƚŚĞ ĚĞŵŽŐƌĂƉŚŝĐ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ŽĨ ƌĂŶĚŽŵŝǌĞĚ ƐƵďũĞĐƚƐ ŝŶ ďŽƚŚ ƐƚƵĚŝĞƐ͘ 
�ĞŵŽŐƌĂƉŚŝĐƐ ǁĞƌĞ ďĂůĂŶĐĞĚ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ĂŶĚ ďĞƚǁĞĞŶ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ͘ DŽƐƚ 
ƐƵďũĞĐƚƐ ǁĞƌĞ ĞŶƌŽůůĞĚ ĨƌŽŵ ƚŚĞ hŶŝƚĞĚ ^ƚĂƚĞƐ ;хϵϱйͿ ĂŶĚ ǁĞƌĞ ǁŚŝƚĞ ǁŽŵĞŶ ;ϴϱйͿ ďĞƚǁĞĞŶ 
ƚŚĞ ĂŐĞƐ ŽĨ ϯϬ ƚŽ ϰϱ ǇĞĂƌƐ͘ KƚŚĞƌ ƌĂĐŝĂů ŐƌŽƵƉƐ ;ŶŽŶͲǁŚŝƚĞ͕ ŶŽŶͲďůĂĐŬͿ ǁĞƌĞ ƵŶĚĞƌͲƌĞƉƌĞƐĞŶƚĞĚ͘ 
�ŵŽŶŐ ƚŚĞ ƐƵďũĞĐƚƐ͕ ďŽĚǇ ǁĞŝŐŚƚ ĂŶĚ �D/ ƐƉĂŶŶĞĚ Ăůů ĐĂƚĞŐŽƌŝĞƐ ;хϭϴ͘ϱ ŬŐͬŵϮͿ͖ ƚŚĞƌĞ ǁĞƌĞ ĨĞǁ 
ƵŶĚĞƌǁĞŝŐŚƚ ƉĂƌƚŝĐŝƉĂŶƚƐ͘ �ƉƉƌŽǆŝŵĂƚĞůǇ ϳϱй ǁĞƌĞ ƌĞƉŽƌƚĞĚ ƚŽ ďĞ ŽĨ ĐŚŝůĚďĞĂƌŝŶŐ ƉŽƚĞŶƚŝĂů͕ 

ϭϮϵ
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

o Exclusion criteria deviations: Prohibited medications (i.e., Ambien, Effexor, diazepam XL

dose); hypertension (HTN) medication changed; elevated BP and completed study;

plasma donation (subject was rescreened); started medication for attention deficit

disorder (Vyvanse) and was excluded from study; failed exclusion criterion of FSH >40

mlU/mL at screening (subject remained in study); partial hysterectomy prior to

screening and FSH value was 59 (subject remained in study); history of squamous cell on

back (subject was early terminated); history of bipolar disorder (subject was excluded

from study); no encounters between V4 and V9 (subject was terminated); suicide

attempt (subject completed core phase, but not allowed to enter extension phase).

0 Study drug deviations: Two doses in 24-hour period; time of in-clinic injection deviated

from protocol (after noon); temperature excursions of study drug; dose not entered into

LogPad; injection <45 minutes after removal from refrigerator; dosing after noon on in-

clinic days, not returning all medicine, did not return eDiary; subject given two kits at

Visit 3 (per subject request); subject had two unscheduled study drug resupplies

(27Jul2015 and 24Aug2015) while under Amendment 1.

0 Assessment of safety deviations included: No post-clinic visit phone calls; postdose BP

out of range (up to 53 minutes); no ECG or physical exam at early termination visit;

breast exam not completed; serum or urine pregnancy test not competed; subject with

elevated BP and subject not monitored until BP back to normal, or not repeated; end-of-

treatment visit not completed; 1 hour postdose BP done earlier.

0 Lab/data endpoint deviations included: EDQ incomplete for many subjects (0 to 6 days

incomplete).

o Informed consent deviations included: signed incorrect version; not reconsented.

o Overdose/misuse deviations: See Section 8.2.12 for description of overdose/misuse in

phase 3 clinical program.

Many subjects completed fewer than 7 days of daily EDQ (ranging from 0 to 6 days) prior to

scheduled visit(s). The Applicant intended to use data from the daily EDQ to support the use of

the monthly EDQ and in turn the 28-day recall of the FSFl-D. However, a significant number of

patients (31% in Study 301 and 36% in Study 302) had 3 or fewer days of data.

Table of Demographic Characteristics

BMT is intended for use only in premenopausal women. Postmenopausal women, defined as

amenorrhea for >12 months, were excluded from phase 3.

Table 22 shows the demographic characteristics of randomized subjects in both studies.

Demographics were balanced between treatment groups and between phase 3 studies. Most

subjects were enrolled from the United States (>95%) and were white women (85%) between

the ages of 30 to 45 years. Other racial groups (non-white, non-black) were under-represented.

Among the subjects, body weight and BMI spanned all categories (>18.5 kg/m2); there were few

underweight participants. Approximately 75% were reported to be of childbearing potential,
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ǁŝƚŚ ƚŚĞ ƌĞŵĂŝŶĚĞƌ ƐƵƌŐŝĐĂůůǇ ƐƚĞƌŝůĞ ;ϮϰйͿ͘ ,ŽƌŵŽŶĂů ĐŽŶƚƌĂĐĞƉƚŝǀĞƐ ǁĞƌĞ ƵƐĞĚ ďǇ ϭϴй ƚŽ ϮϬй 
ŽĨ ƐƵďũĞĐƚƐ͘ 

7DEOH ��� 'HPRJUDSKLF &KDUDFWHULVWLFV RI 5DQGRPL]HG 3RSXODWLRQ 
6WXG\ ��� 6WXG\ ��� 

%07 3%2 7RWDO %07 3%2 7RWDO 
'HPRJUDSKLF �1 ���� �1 ���� �1 ���� �1 ���� �1 ���� �1 ���� 
3DUDPHWHUV Q ��� Q ��� Q ��� Q ��� Q ��� Q ��� 
6H[ 

0DOH � ��� � ��� � ��� � ��� � ��� � ��� 
)HPDOH ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� 

$JH 
0HDQ \HDUV �6'� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� ���� ����� 
0HGLDQ �\HDUV� �� �� �� �� �� �� 
0LQ� PD[ �\HDUV� ��� �� ��� �� ��� �� ��� �� ��� �� ��� �� 

$JH JURXS 
��� \HDUV �� ����� ��  ������ �� ������ �� ������ �� ������ �� ������ 
��±�� \HDUV ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���  ������ 
!�� \HDUV �� ������ �� ������ ��� ������ �� ������ �� ������ ���  ������ 

%0, 
����� � ����� � ����� � ����� � ����� � ����� ��  ����� 
������ ��� ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���  ������ 
���� ��� �� ������ �� ������ ��� ������ �� ������ �� ������ ���  ������ 
��� ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���  ������ 

5DFH 
:KLWH ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���  ������ 
%ODFN RU $IULFDQ �� ������ �� ������ �� ������ �� ����� �� ����� �� ����� 
$PHULFDQ 
$VLDQ � ����� � ����� � ����� � ����� � ����� � ����� 
$PHULFDQ ,QGLDQ RU � ����� � ����� � ����� � ����� � ����� � ����� 
$ODVND 1DWLYH 
1DWLYH +DZDLLDQ RU � ��� � ��� � ��� � ��� � ��� � ��� 
RWKHU 3DFLILF ,VODQGHU 
0XOWLSOH � ����� � ����� � ����� � ����� � ����� � ����� 
2WKHU � ����� � ����� � ����� � ����� � ����� � ����� 

(WKQLFLW\ 
+LVSDQLF RU /DWLQR �� ������ ��  ����� �� ����� �� ����� �� ����� �� ����� 
1RW +LVSDQLF RU /DWLQR ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���  ������ 

5HJLRQ 
8QLWHG 6WDWHV ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���  ������ 
&DQDGD � ����� � ����� �� ����� �� ����� �� ����� �� ����� 

$EEUHYLDWLRQV� %0, ERG\ PDVV LQGH[� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'6/�[SW 

KƚŚĞƌ �ĂƐĞůŝŶĞ �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ;Ğ͘Ő͕͘ �ŝƐĞĂƐĞ �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͕ /ŵƉŽƌƚĂŶƚ �ŽŶĐŽŵŝƚĂŶƚ �ƌƵŐƐͿ 
dŚĞ ŵĞĂŶ ĚƵƌĂƚŝŽŶ ŽĨ ,^�� ŝŶ ƚŚĞ ĞŶƌŽůůĞĚ ƉĂƚŝĞŶƚ ƉŽƉƵůĂƚŝŽŶ ǁĂƐ ĂďŽƵƚ ϱ ǇĞĂƌƐ ;ƌĂŶŐĞ ϲ 
ŵŽŶƚŚƐ ƚŽ ϯϬ ǇĞĂƌƐͿ͘ DŽƐƚ ƐƵďũĞĐƚƐ ŚĂĚ хϳϬй ŽĨ ƚŚĞŝƌ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ ǁŝƚŚ ĂďƐĞŶƚͬƌĞĚƵĐĞĚ 
ƐĞǆƵĂů ĞǆĐŝƚĞŵĞŶƚͬƉůĞĂƐƵƌĞ͘ ,ŝƐƚŽƌǇ ŽĨ ƵŶĐŽŶƚƌŽůůĞĚ ,dE ǁĂƐ ĂŶ ĞǆĐůƵƐŝŽŶ ĐƌŝƚĞƌŝŽŶ͘ ,dE ǁĂƐ 
ƉƌĞƐĞŶƚ Ăƚ ďĂƐĞůŝŶĞ ŝŶ ϱй ƚŽ ϲй ŽĨ ƐƵďũĞĐƚƐ͕ ǁŝƚŚ ϯй ƚŽ ϱй ƚĂŬŝŶŐ ĐŽŶĐƵƌƌĞŶƚ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞ 
ŵĞĚŝĐĂƚŝŽŶƐ͘ WƌĞƐĞŶĐĞͬĂďƐĞŶĐĞ ŽĨ ,dE ǁĂƐ ďĂůĂŶĐĞĚ ďĞƚǁĞĞŶ ŐƌŽƵƉƐ͘ dǁŽ ƐƵďũĞĐƚƐ ĞŶƌŽůůĞĚ 

ϭϯϬ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŚĂĚ Ă ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ŚŝƐƚŽƌǇ͕ ĂůƚŚŽƵŐŚ ŚŝƐƚŽƌǇ ŽĨ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ ĂŶĚ ƐƚƌŽŬĞ ǁĞƌĞ 
ĞǆĐůƵƐŝŽŶ ĐƌŝƚĞƌŝĂ͘ �ŝĂďĞƚĞƐ ǁĂƐ ƌĞƉŽƌƚĞĚ ŝŶ ϭй ŽĨ ƐƵďũĞĐƚƐ͘ ^ŵŽŬŝŶŐ ƐƚĂƚƵƐ ǁĂƐ ŶŽƚ ĂŶ 
ĞǆĐůƵƐŝŽŶĂƌǇ ĐƌŝƚĞƌŝŽŶ ĂŶĚ ǁĂƐ ŶŽƚ ĐĂƉƚƵƌĞĚ͘ dŚĞ ƌĂƚĞ ŽĨ ŚǇƐƚĞƌĞĐƚŽŵǇ ǁĂƐ ƐůŝŐŚƚůǇ ŐƌĞĂƚĞƌ ŝŶ 
ƚŚĞ W�K ŐƌŽƵƉ ;ϱ͘ϯй �Dd ǀĞƌƐƵƐ ϳ͘ϯй W�KͿ ĂŶĚ ƚŚĞ ƌĂƚĞ ŽĨ ĞŶĚŽŵĞƚƌŝĂů ĂďůĂƚŝŽŶ ǁĂƐ ŚŝŐŚĞƌ ŝŶ 
ƚŚĞ �Dd ŐƌŽƵƉ ;ϱ͘ϯй ǀĞƌƐƵƐ Ϯ͘ϯй W�KͿ͘ 

&Žƌ ƚŚĞ ϭ͕ϮϬϮ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ͕ ϲϯϰ ;ϱϮ͘ϳйͿ ƐƵďũĞĐƚƐ ŽǀĞƌĂůů ƌĞƉŽƌƚĞĚ ƚĂŬŝŶŐ
ŵĞĚŝĐĂƚŝŽŶƐ ĚƵƌŝŶŐ ƚŚĞ ƚƌŝĂůƐ ;ϱϰ͘ϰй ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ǀĞƌƐƵƐ ϱϭ͘Ϯй ŝŶ ƚŚĞ W�K ŐƌŽƵƉͿ͘ EŽ 
ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶ ǁĂƐ ƚĂŬĞŶ ďǇ Ăƚ ůĞĂƐƚ ϭϬй ŽĨ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ ŽǀĞƌĂůů Žƌ
ĞŝƚŚĞƌ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ĂŶĚ ƚǇƉĞ ŽĨ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ƚĂŬĞŶ ďǇ ƐƵďũĞĐƚƐ 
ĚƵƌŝŶŐ ƚŚĞ ƚƌŝĂůƐ ǁĞƌĞ ƐŝŵŝůĂƌ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ĞǆĐĞƉƚ ĨŽƌ ƚŚĞ ƵƐĞ ŽĨ ŽŶĚĂŶƐĞƚƌŽŶ͕ 
ǁŚŝĐŚ ǁĂƐ ƌĞƉŽƌƚĞĚ ĨŽƌ ŵŽƌĞ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ;ϳйͿ ƚŚĂŶ ŝŶ ƚŚĞ W�K ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ 
;ϭ͘ϮйͿ͕ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ŚŝŐŚĞƌ ŝŶĐŝĚĞŶĐĞ ŽĨ ŶĂƵƐĞĂ ƌĞƉŽƌƚĞĚ ǁŝƚŚ �Dd ƵƐĞ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ 
ĂŶĚ ƚǇƉĞ ŽĨ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ƚĂŬĞŶ ďǇ ƐƵďũĞĐƚƐ ĚƵƌŝŶŐ ƚŚĞ ƚƌŝĂůƐ ǁĞƌĞ ƐŝŵŝůĂƌ ďĞƚǁĞĞŶ 
ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ĨŽƌ Ăůů ŽƚŚĞƌ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ͘ 

�ďŽƵƚ ϵϬй ŽĨ ƐƵďũĞĐƚƐ ƌĞĐĞŝǀĞĚ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ͘ KĨ ƚŚĞ 
ŵĞĚŝĐĂƚŝŽŶƐ ƵƐĞĚ͕ ŝďƵƉƌŽĨĞŶ ǁĂƐ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ŵĞĚŝĐĂƚŝŽŶ ƵƐĞĚ ;Ϯϲй ŽĨ ƐƵďũĞĐƚƐͿ͘ 

dŚĞ ĞŶƌŽůůĞĚ ƉŽƉƵůĂƚŝŽŶ ǁĂƐ ŚĞĂůƚŚǇ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ Ă ůŝŵŝƚĞĚ ŶƵŵďĞƌ ŽĨ ƐƚĂďůĞ 
ŵĞĚŝĐĂů ĐŽŶĚŝƚŝŽŶƐ ;Ğ͘Ő͕͘ ĐŽŶƚƌŽůůĞĚ ,dE ĂŶĚ ĚŝĂďĞƚĞƐͿ͘ dŚŝƐ ƉŽƉƵůĂƚŝŽŶ ŵĂǇ ŶŽƚ ŵŝƌƌŽƌ ƚŚĞ ĨƵůů 
ĞǆƚĞŶƚ ŽĨ ƚŚĞ ƉŽƉƵůĂƚŝŽŶ ŽĨ ǁŽŵĞŶ ǁŚŽ ŵĂǇ ŚĂǀĞ ĐŚƌŽŶŝĐ Žƌ ŵŽƌĞ ĂĚǀĂŶĐĞĚ ŵĞĚŝĐĂů 
ĐŽŶĚŝƚŝŽŶƐ Žƌ ƚŚŽƐĞ Ăƚ ŚŝŐŚĞƌ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƌŝƐŬ ĂŶĚ ǁĂŶƚ ƚŽ ƚĂŬĞ �Dd͕ ŝĨ ŝƚ ŝƐ ĂƉƉƌŽǀĞĚ͘ 

dƌĞĂƚŵĞŶƚ �ŽŵƉůŝĂŶĐĞ͕ �ŽŶĐŽŵŝƚĂŶƚ DĞĚŝĐĂƚŝŽŶƐ 
dƌĞĂƚŵĞŶƚ ĐŽŵƉůŝĂŶĐĞ 

KǀĞƌ ϵϴй ŽĨ ĂƵƚŽŝŶũĞĐƚŽƌƐ ĚŝƐƉĞŶƐĞĚ ĚƵƌŝŶŐ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉŚĂƐĞ ǁĞƌĞ ƌĞƚƵƌŶĞĚ ;ƵƐĞĚ ĂŶĚ 
ƵŶƵƐĞĚͿ ĂĐƌŽƐƐ ƚŚĞ �Dd ĂŶĚ W�K ŐƌŽƵƉƐ ŝŶ ďŽƚŚ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ͘ ^ŽŵĞ ƐƵďũĞĐƚƐ ĚŝĚ ŶŽƚ ĂĚŚĞƌĞ 
ƚŽ ƚŚĞ ůŝŵŝƚ ŽĨ ŽŶĞ ĚŽƐĞ ƉĞƌ ϮϰͲŚŽƵƌ ƉĞƌŝŽĚ͖ ƚŚŝƐ ŝƐ ĨƵƌƚŚĞƌ ĚŝƐĐƵƐƐĞĚ ŝŶ ƚŚĞ KǀĞƌĚŽƐĞͬDŝƐƵƐĞ 
^ƵŵŵĂƌǇ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϭϮ͘ 

�ŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶ 

dŚĞ ƌĂƚĞ ŽĨ ƉƌŽŚŝďŝƚĞĚ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶ ƵƐĞ ǁĂƐ ŶĞŐůŝŐŝďůĞ ďĞƚǁĞĞŶ ŐƌŽƵƉƐ͕ �Dd ŐƌŽƵƉƐ 
;Ϯй ƚŽ ϯйͿ ǀĞƌƐƵƐ W�K ;ϭ͘ϬйͿ͘ dŚĞ ƚǇƉĞƐ ŽĨ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶ ƵƐĞĚ ĚŝĚ ŶŽƚ ĂĨĨĞĐƚ ƚŚĞ 
ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ͘ 

ϭϯϭ
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had a cardiovascular history, although history of myocardial infarction and stroke were

exclusion criteria. Diabetes was reported in 1% of subjects. Smoking status was not an

exclusionary criterion and was not captured. The rate of hysterectomy was slightly greater in

the PBO group (5.3% BMT versus 7.3% PBO) and the rate of endometrial ablation was higher in

the BMT group (5.3% versus 2.3% PBO).

For the 1,202 subjects in the MITT population, 634 (52.7%) subjects overall reported taking

medications during the trials (54.4% in the BMT group versus 51.2% in the PBO group). No

concomitant medication was taken by at least 10% of subjects in the MITT population overall or

either treatment group. The incidence and type of concomitant medications taken by subjects

during the trials were similar between treatment groups except for the use of ondansetron,

which was reported for more subjects in the BMT group (7%) than in the PBO treatment group

(1.2%), consistent with the higher incidence of nausea reported with BMT use. The incidence

and type of concomitant medications taken by subjects during the trials were similar between

treatment groups for all other concomitant medications.

About 90% of subjects received concomitant medications in the extension studies. Of the

medications used, ibuprofen was the most common medication used (26% ofsubjects).

The enrolled population was healthy premenopausal women with a limited number of stable

medical conditions (e.g., controlled HTN and diabetes). This population may not mirror the full

extent of the population of women who may have chronic or more advanced medical

conditions or those at higher cardiovascular risk and want to take BMT, if it is approved.

Treatment Compliance, Concomitant Medications

Treatment compliance

Over 98% of autoinjectors dispensed during the double-blind phase were returned (used and

unused) across the BMT and PBO groups in both phase 3 studies. Some subjects did not adhere

to the limit of one dose per 24-hour period; this is further discussed in the Overdose/Misuse

Summary in Section 8.2.12.

Concomitant medication

The rate of prohibited concomitant medication use was negligible between groups, BMT groups

(2% to 3%) versus PBO (1.0%). The types of concomitant medication used did not affect the

efficacy results.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ĨĨŝĐĂĐǇ ZĞƐƵůƚƐ͗ �ŽƉƌŝŵĂƌǇ �ŶĚƉŽŝŶƚƐ 
/ŶĐƌĞĂƐĞ ŝŶ ƐĞǆƵĂů ĚĞƐŝƌĞ 

&ŝŐƵƌĞ ϭϭ ĚŝƐƉůĂǇƐ Ă ŚŝƐƚŽŐƌĂŵ ĨŽƌ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ;ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ &^&/Ͳ
�Ϳ ďǇ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ ŝŶ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ͘ dŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĚŝĨĨĞƌƐ 
ďǇ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ͕ ďƵƚ ƚŚĞƌĞ ŝƐ Ă ƐƵďƐƚĂŶƚŝĂů ĂŵŽƵŶƚ ŽĨ ŽǀĞƌůĂƉ͘ dŚĞ ŵŽƐƚ ĨƌĞƋƵĞŶƚ ĐŚĂŶŐĞ ŝŶ 
ĚĞƐŝƌĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝƐ ǌĞƌŽ ŝŶ ďŽƚŚ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ 

)LJXUH ��� 'LVWULEXWLRQ RI &KDQJH LQ 'HVLUH )URP %DVHOLQH WR (QG RI 6WXG\ 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ ǁĂƐ ƌĞƉůŝĐĂƚĞĚ͘ dŚĞ ƌĞƐƵůƚƐ ;dĂďůĞ ϮϯͿ
ĂƌĞ ŚŝŐŚůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶ ĨĂǀŽƌ ŽĨ �Dd ĨŽƌ ďŽƚŚ ƐƚƵĚŝĞƐ ;ƉфϬ͘ϬϬϭͿ͕ ƚŚŽƵŐŚ ƚŚĞ ŵĂŐŶŝƚƵĚĞ ŽĨ ĞĨĨĞĐƚ 
ŝƐ ŶŽƚ ůĂƌŐĞ͘ DĞĂŶ ĚĞƐŝƌĞ ƐĐŽƌĞƐ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ &^&/Ͳ� ŝŶĐƌĞĂƐĞĚ ďǇ Ϭ͘ϱϰ ĂŶĚ Ϭ͘ϲϯ ŝŶ ƚŚĞ �Dd
ŐƌŽƵƉ ĂŶĚ ďǇ Ϭ͘Ϯϰ ĂŶĚ Ϭ͘Ϯϭ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ ĨŽƌ ^ƚƵĚŝĞƐ �DdͲϯϬϭ ĂŶĚ �DdͲϯϬϮ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ 
dŚĞ &^&/Ͳ� ƐĐŽƌĞ ƌĂŶŐĞƐ ĨƌŽŵ Ă ŵŝŶŝŵƵŵ ŽĨ ϭ͘Ϯ ƚŽ Ă ŵĂǆŝŵƵŵ ŽĨ ϲ͘ 

7DEOH ��� 3ULPDU\ (IILFDF\ $QDO\VLV IRU &KDQJH LQ 'HVLUH 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
1 ��� 1 ��� 1 ��� 1 ��� 

%DVHOLQH PHDQ �6'� ���� ������ ����  ������ ���� ������ ���� ������
 
0HDQ FKDQJH �6'� ���� ������ ���� ������ ���� ������ ���� ������
 
0HGLDQ FKDQJH ��� � ��� �
 
0HDQ 'LIIHUHQFH ���� ����
 
3�YDOXH ������ ������
 
3�YDOXHV DUH FRPSXWHG IURP D :LOFR[RQ 5DQN�6XP WHVW� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH� 6' VWDQGDUG GHYLDWLRQ 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

dŚĞ D/dd ĂŶĂůǇƐŝƐ ĞǆĐůƵĚĞƐ ŝŶĚŝǀŝĚƵĂůƐ ǁŝƚŚ ŶŽ ĨŽůůŽǁͲƵƉ ǀŝƐŝƚ ĚƵƌŝŶŐ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͘ 
^ƚƵĚǇ ϯϬϭ ŚĂĚ Ϯϯ ƉĂƚŝĞŶƚƐ ;ϭϯ �Dd ĂŶĚ ϭϬ W�KͿ ĂŶĚ ^ƚƵĚǇ ϯϬϮ ŚĂĚ ϰϮ ƉĂƚŝĞŶƚƐ ;Ϯϲ �Dd ĂŶĚ ϭϲ 

ϭϯϮ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

W�KͿ ƚŚĂƚ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ďƵƚ ǁĞƌĞ ŶŽƚ ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ͘ �ĚĚŝƚŝŽŶĂůůǇ͕ ƚǁŽ
ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ ŽĨ ^ƚƵĚǇ ϯϬϭ ;ŽŶĞ �Dd ĂŶĚ ŽŶĞ W�KͿ ĂŶĚ ƚǁŽ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ
D/dd ƉŽƉƵůĂƚŝŽŶ ŽĨ ^ƚƵĚǇ ϯϬϮ ;ƚǁŽ W�KͿ ǁĞƌĞ ŵŝƐƐŝŶŐ ďĂƐĞůŝŶĞ ǀĂůƵĞƐ ĨŽƌ ĚĞƐŝƌĞ ĂŶĚ ǁĞƌĞ
ĞǆĐůƵĚĞĚ ĨƌŽŵ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐŝƐ͘ 

� ůĂƌŐĞƌ ŶƵŵďĞƌ ŽĨ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ǁĞƌĞ ĞǆĐůƵĚĞĚ ĨƌŽŵ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ 
ĂŶĂůǇƐŝƐ ŝŶ ďŽƚŚ ƚƌŝĂůƐ͘ dŽ ĂƐƐĞƐƐ ǁŚĞƚŚĞƌ ƚŚĞƐĞ ĞǆĐůƵƐŝŽŶƐ ďŝĂƐĞĚ ƚŚĞ ƐƚƵĚǇ ƌĞƐƵůƚƐ͕ ƐĞŶƐŝƚŝǀŝƚǇ 
ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƵƐŝŶŐ Ăůů ƌĂŶĚŽŵŝǌĞĚ ƉĂƚŝĞŶƚƐ͘ &ŝƌƐƚ͕ Ă ĐŚĂŶŐĞ ŽĨ Ϭ ŝŶ ƚŚĞ &^&/Ͳ� ǁĂƐ
ŝŵƉƵƚĞĚ ĨŽƌ ĂŶǇ ŝŶĚŝǀŝĚƵĂů ŵŝƐƐŝŶŐ ďĂƐĞůŝŶĞ Žƌ �K^ ĚĂƚĂ͘ dŚĞ ŝŵƉƵƚĂƚŝŽŶ ǁĂƐ ůĂƚĞƌ ƌĞƉĞĂƚĞĚ 
ǁŝƚŚ Ă ĐŚĂŶŐĞ ŽĨ ͲϬ͘ϲ ĂŶĚ Ͳϭ͘Ϯ͘ dŚĞ ǀĂůƵĞƐ Ϭ͕ ͲϬ͘ϲ͕ ĂŶĚ Ͳϭ͘Ϯ͕ ǁĞƌĞ ĐŚŽƐĞŶ ĂƐ ŝƚ ŝƐ ƵŶůŝŬĞůǇ ƚŚĂƚ 
ƐƵďũĞĐƚƐ ǁŚŽ ǁŝƚŚĚƌĞǁ ƉƌŝŽƌ ƚŽ Ă ƉŽƐƚďĂƐĞůŝŶĞ ĂƐƐĞƐƐŵĞŶƚ ĞǆƉĞƌŝĞŶĐĞĚ ŝŵƉƌŽǀĞŵĞŶƚ ĨƌŽŵ 
ďĂƐĞůŝŶĞ͘ � ǁŽƌƐƚͲĐĂƐĞ ƐĐĞŶĂƌŝŽ ŝŵƉƵƚĂƚŝŽŶ ǁĂƐ ĂůƐŽ ƉĞƌĨŽƌŵĞĚ͕ ǁŚĞƌĞ ĂŶǇ ŵŝƐƐŝŶŐ ǀĂůƵĞƐ ǁĞƌĞ 
ŝŵƉƵƚĞĚ ƚŽ ƚŚĞ ǁŽƌƐƚ ƉŽƐƐŝďůĞ ƐĐŽƌĞ ĨŽƌ ƐƵďũĞĐƚƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ĂŶĚ ƚŚĞ ďĞƐƚ ƉŽƐƐŝďůĞ 
ƐĐŽƌĞ ĨŽƌ ƐƵďũĞĐƚƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ W�K͘ dŚŝƐ ƐĐĞŶĂƌŝŽ ŝƐ ŝŵƉůĂƵƐŝďůĞ ďƵƚ ĚĞƚĞƌŵŝŶĞƐ ŝĨ ƚŚĞ ŵŝƐƐŝŶŐ 
ǀĂůƵĞƐ ĐŽƵůĚ ĐŚĂŶŐĞ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ͘ dŚĞ ƌĂŶĚŽŵŝǌĞĚ ƉŽƉƵůĂƚŝŽŶ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ĂƌĞ 
ƉƌĞƐĞŶƚĞĚ ŝŶ dĂďůĞ Ϯϰ͘ �ůů ĂŶĂůǇƐĞƐ ǁĞƌĞ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶ ĨĂǀŽƌ ŽĨ ƚŚĞ �Dd ŐƌŽƵƉ ƵƐŝŶŐ Ă 
tŝůĐŽǆŽŶ ƌĂŶŬͲƐƵŵ ƚĞƐƚ ĞǆĐĞƉƚ ƚŚĞ ǁŽƌƐƚͲĐĂƐĞ ƐĐĞŶĂƌŝŽ ŝŵƉƵƚĂƚŝŽŶ ĨŽƌ ^ƚƵĚǇ ϯϬϮ͕ ǁŚŝĐŚ ŚĂĚ Ă 
ŵĞĂŶ ŝŵƉƌŽǀĞŵĞŶƚ ĨĂǀŽƌŝŶŐ ƚŚĞ W�K ŐƌŽƵƉ͘ dŚĞ tŝůĐŽǆŽŶ ƌĂŶŬͲƐƵŵ ƚĞƐƚ ǁĂƐ ƐĞůĞĐƚĞĚ ĨŽƌ ƚŚĞ 
ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ĂƐ ŝƚ ŝƐ ůĞƐƐ ĂĨĨĞĐƚĞĚ ƚŚĂŶ ƚŚĞ ŵĞĂŶ ďǇ ƚŚĞ ůĂƌŐĞ ŽƵƚůŝĞƌƐ ƉƌŽĚƵĐĞĚ ďǇ ƚŚĞ 
ŝŵƉƵƚĂƚŝŽŶ͘ dŚĞƐĞ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ƐƵƉƉŽƌƚ ƚŚĂƚ ƚŚĞ ĞǆĐůƵĚĞĚ ƐƵďũĞĐƚƐ ĚŽ ŶŽƚ ĂůƚĞƌ ƚŚĞ 
ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĐŽŶĐůƵƐŝŽŶƐ͘ 

7DEOH ��� 0LVVLQJ 'DWD 6HQVLWLYLW\ $QDO\VLV IRU 'HVLUH 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
1 ��� 1 ��� 1 ��� 1 ��� 

&KDQJH RI � ZKHQ 0HDQ �6'� ���� ������ ���� ������ ���� ������ ���� ������ 
GDWD DUH PLVVLQJ 'LIIHUHQFH �S�YDOXH� ���� �������� ���� �������� 
&KDQJH RI ���� ZKHQ 0HDQ �6'� ���� ������ ���� ������ ���� ������ ���� ������ 
GDWD DUH PLVVLQJ 'LIIHUHQFH �S�YDOXH� ���� �������� ���� �������� 
&KDQJH RI ���� ZKHQ 0HDQ �6'� ����  ������ ���� ������ ���� ������ ���� ������ 
GDWD DUH PLVVLQJ 'LIIHUHQFH �S�YDOXH� ���� ������� ���� �������� 
:RUVW�FDVH VFHQDULR 0HDQ �6'� ����  ������ ���� ������ ���� ������ ����  ������ 
IRU HIILFDF\ ZKHQ 'LIIHUHQFH �S�YDOXH� ���� ������� ����� ������� 
GDWD DUH PLVVLQJ 
3�YDOXHV DUH FRPSXWHG IURP D :LOFR[RQ 5DQN�6XP WHVW DQG DUH QRPLQDO 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH� 6' VWDQGDUG GHYLDWLRQ 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW DQG $''6�[SW 

^ĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĞǀĂůƵĂƚĞ ǁŚĞƚŚĞƌ ĞĨĨŝĐĂĐǇ ǁĂƐ ĚƌŝǀĞŶ ďǇ ƐƵďũĞĐƚƐ ǁŚŽ 
ǁŝƚŚĚƌĞǁ ĞĂƌůǇ ĂŶĚ ŝĨ �Dd ƉƌŽĚƵĐĞĚ Ă ůŽŶŐͲƚĞƌŵ ďĞŶĞĨŝƚ͘ dŚĞ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ƵƐĞĚ ƚŚĞ ĐŚĂŶŐĞ 
ŽĨ ĚĞƐŝƌĞ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ &^&/Ͳ� ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^͘ dŚĞ �K^ ǀŝƐŝƚ ĚĞƉĞŶĚĞĚ ŽŶ ŚŽǁ ůŽŶŐ Ă
ƉĂƚŝĞŶƚ ƌĞŵĂŝŶĞĚ ŝŶ ƚŚĞ ƐƚƵĚǇ ĂŶĚ ĐŽƵůĚ ŽĐĐƵƌ ϰ ǁĞĞŬƐ ĂĨƚĞƌ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ;tĞĞŬ ϭϮͿ Žƌ Ϯϰ 
ǁĞĞŬƐ ĂĨƚĞƌ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ;tĞĞŬ ϯϮͿ͘ �Ɛ ƐŚŽǁŶ ĞĂƌůŝĞƌ ŝŶ dĂďůĞ ϭϵ͕ ƚŚĞ �Dd ƚƌĞĂƚŵĞŶƚ ĂƌŵƐ 
ŚĂĚ Ă ůŽǁĞƌ ƉƌŽƉŽƌƚŝŽŶ ŽĨ ƐƵďũĞĐƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͖ ƚŚƵƐ͕ 

ϭϯϯ
 

Reference ID: 4452816 



   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŝŵƉƌŽǀĞŵĞŶƚƐ ŝŶ ƉĂƚŝĞŶƚƐ ǁŚŽ ǁŝƚŚĚƌĞǁ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ ĞĂƌůǇ ĂŶĚ ĚŝĚ ŶŽƚ ƌĞĐĞŝǀĞ ůŽŶŐͲƚĞƌŵ 
ďĞŶĞĨŝƚ ĐŽƵůĚ ŚĂǀĞ ĚƌŝǀĞŶ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ͘ 

dŽ ĂĚĚƌĞƐƐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ƐƵďũĞĐƚƐ ǁŚŽ ǁŝƚŚĚƌĞǁ ĞĂƌůǇ ŽŶ ƚŚĞ ĞĨĨŝĐĂĐǇ ĨŝŶĚŝŶŐƐ͕ ƐĞƉĂƌĂƚĞ 
ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ĨŽƌ ŝŶĚŝǀŝĚƵĂůƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ ƐƚƵĚǇ ĂŶĚ ƚŚŽƐĞ ƚŚĂƚ ĚŝĚ 
ŶŽƚ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ Ă ϱϬй ƚƌŝŵŵĞĚ ŵĞĂŶ ĂŶĂůǇƐŝƐ ǁĂƐ ƉĞƌĨŽƌŵĞĚ ĨŽƌ ƚŚĞ ƌĂŶĚŽŵŝǌĞĚ ƉŽƉƵůĂƚŝŽŶ
ƚŽ ĂĚĚƌĞƐƐ ƚŚĞ ůŽŶŐͲƚĞƌŵ ĞĨĨŝĐĂĐǇ ŽĨ �Dd ĐŽŵƉĂƌĞĚ ƚŽ W�K͘ �ůů ŝŶĚŝǀŝĚƵĂůƐ ǁŝƚŚ ŵŝƐƐŝŶŐ ĚĂƚĂ Ăƚ 
ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ϮϰͲǁĞĞŬ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ǁĞƌĞ ĂƐƐƵŵĞĚ ƚŽ ďĞ ŝŶ ƚŚĞ ďŽƚƚŽŵ ϱϬй 
ŽĨ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ǁŝƚŚŝŶ Ă ƚƌŝĂů Ăƌŵ͘ dŚŝƐ ĂŶĂůǇƐŝƐ ĚĞƚĞƌŵŝŶĞƐ ŝĨ ƚŚĞ ƚŽƉ ϱϬй ŽĨ ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ 
ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ ĚŝĚ ďĞƚƚĞƌ ƚŚĂŶ ƚŚĞ ƚŽƉ ϱϬй ŽĨ ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ 
ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͘ dŚŝƐ ŵĞƚŚŽĚ ŝŐŶŽƌĞƐ ƚŚĞ �K^ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĨŽƌ ŝŶĚŝǀŝĚƵĂůƐ ǁŚŽ 
ĚŝƐĐŽŶƚŝŶƵĞĚ ƚŚĞ ƐƚƵĚǇ ĞĂƌůǇ ĂŶĚ ůŝŬĞůǇ ŵŽƌĞ ŚĞĂǀŝůǇ ƉĞŶĂůŝǌĞƐ ƚŚĞ �Dd Ăƌŵ͕ ǁŚŝĐŚ ŚĂĚ ŚŝŐŚĞƌ 
ĚƌŽƉŽƵƚ ƌĂƚĞƐ͘ 

dŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚĞƐĞ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ĂƌĞ ƉƌĞƐĞŶƚĞĚ ŝŶ dĂďůĞ Ϯϱ͘ dŚĞ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ŝƐ 
ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶ ĨĂǀŽƌ ŽĨ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ ĂŵŽŶŐ ĐŽŵƉůĞƚĞƌƐ ďƵƚ ŝƐ ŶŽƚ ŶŽŵŝŶĂůůǇ 
ƐŝŐŶŝĨŝĐĂŶƚ ĨŽƌ ƚŚŽƐĞ ǁŚŽ ǁŝƚŚĚƌĞǁ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ ĞĂƌůǇ͕ ŝŶĚŝĐĂƚŝŶŐ ƚŚĂƚ ƚŚĞ ŽǀĞƌĂůů ĞĨĨŝĐĂĐǇ 
ƌĞƐƵůƚƐ ĂƌĞ ĚƌŝǀĞŶ ďǇ ƉĂƚŝĞŶƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ ƐƚƵĚǇ͘ dŚĞ ϱϬй ƚƌŝŵŵĞĚ ŵĞĂŶ ĂŶĂůǇƐŝƐ ŝƐ 
ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĨŽƌ ^ƚƵĚǇ ϯϬϮ ;ƉфϬ͘ϬϬϭͿ ĂŶĚ ĂůŵŽƐƚ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĨŽƌ ^ƚƵĚǇ ϯϬϭ 
;ƉсϬ͘ϬϳϱͿ͕ ƉƌŽǀŝĚŝŶŐ ƐƵƉƉŽƌƚ ƚŚĂƚ �Dd ƉƌŽĚƵĐĞĚ ůŽŶŐͲƚĞƌŵ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ĚĞƐŝƌĞ ĐŽŵƉĂƌĞĚ ƚŽ 
W�K͘ 

7DEOH ��� 6HQVLWLYLW\ $QDO\VHV IRU /RQJ�7HUP (IILFDF\ RI %UHPHODQRWLGH RQ 'HVLUH 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
&RPSOHWHG GRXEOH� 1 ��� ��� ��� ��� 
EOLQG SHULRG 0HDQ �6'� ���� ������ ���� ������ ���� ������ ���� ������ 

'LIIHUHQFH �S�YDOXH� ���� ��������� ���� ��������� 
'LG QRW FRPSOHWH 1 ��� �� ��� �� 
GRXEOH�EOLQG SHULRG 0HDQ �6'� ����  ������ ���� ������ ���� ������ ���� ������ 

'LIIHUHQFH �S�YDOXH� ���� �������� ����� �������� 
��� WULPPHG PHDQ 1 ��� ��� ��� ��� 
DQDO\VLV 0HDQ �6'� ����  ������ ���� ������ ���� ������ ���� ������ 

'LIIHUHQFH �S�YDOXH� ���� �������� ���� ��������� 
� 3�YDOXHV DUH FRPSXWHG IURP D :LOFR[RQ 5DQN�6XP WHVW DQG DUH QRPLQDO 
� 3�YDOXHV DUH FRPSXWHG IURP D SHUPXWDWLRQ WHVW ZLWK ������� SHUPXWDWLRQV DQG DUH QRPLQDO 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW DQG $''6�[SW� 

�ǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĞǆĂŵŝŶĞ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ƚŚŝƐ ĞŶĚƉŽŝŶƚ ŽǀĞƌ ƚŝŵĞ͘ &ŝŐƵƌĞ 
ϭϮ ďĞůŽǁ ĚŝƐƉůĂǇƐ ƚŚĞ ŵĞĂŶ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ &^&/Ͳ� ĨƌŽŵ ďĂƐĞůŝŶĞ ďǇ ƚƌĞĂƚŵĞŶƚ
ŐƌŽƵƉ ĚƵƌŝŶŐ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͘ �ĞĐĂƵƐĞ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ǁĂƐ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ Ă ϰͲ 
ǁĞĞŬ ƌĞĐĂůů͕ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ Ăƚ ƚŚĞ ůŝƐƚĞĚ ǁĞĞŬ ŽŶ ƚŚĞ ǆͲĂǆŝƐ ŵĞĂƐƵƌĞ ĚĞƐŝƌĞ ĚƵƌŝŶŐ ďŽƚŚ ƚŚĂƚ 
ǁĞĞŬ ĂŶĚ ƚŚĞ ƚŚƌĞĞ ǁĞĞŬƐ ƉƌŝŽƌ ƚŽ ƚŚĂƚ ǁĞĞŬ ;Ğ͘Ő͘ tĞĞŬ ϴ ŵĞĂƐƵƌĞƐ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĨƌŽŵ 
ǁĞĞŬƐ ϱͲϴͿ͘ tĞĞŬ ϴ ƌĞƉƌĞƐĞŶƚƐ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ďĂƐĞůŝŶĞ ƉĞƌŝŽĚ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ dŚĞ ŶƵŵďĞƌƐ ŽŶ ƚŚĞ 

ϭϯϰ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŐƌĂƉŚ ƌĞƉƌĞƐĞŶƚ ƚŚĞ ƐĂŵƉůĞ ƐŝǌĞ Ăƚ ĞĂĐŚ ǀŝƐŝƚ͘ /Ŷ ƚŚŝƐ ĞǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐŝƐ͕ Ă ŶŽƚŝĐĞĂďůĞ ŝŶĐƌĞĂƐĞ
ŝŶ ƚŚĞ ŵĞĂŶ ĂƉƉĞĂƌƐ ƚŽ ŽĐĐƵƌ ŝŶ ďŽƚŚ ƚŚĞ �Dd ĂŶĚ W�K ĂƌŵƐ Ăƚ tĞĞŬ ϰ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ 
ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ;ĐŽƌƌĞƐƉŽŶĚŝŶŐ ƚŽ tĞĞŬ ϭϮ ŝŶ ƚŚĞ ĨŝŐƵƌĞ ďĞůŽǁͿ͘ dŚĞƌĞ ĂƉƉĞĂƌƐ ƚŽ ďĞ Ă ƐůŝŐŚƚ 
ĨƵƌƚŚĞƌ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ ŵĞĂŶ ĐŚĂŶŐĞ ŽĨ ĚĞƐŝƌĞ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĂĨƚĞƌ tĞĞŬ ϭϮ͕ ǁŚŝůĞ ƚŚĞ 
ĐŚĂŶŐĞ ĂƉƉĞĂƌƐ ƚŽ ƌĞŵĂŝŶ ƌĞůĂƚŝǀĞůǇ ƐƚĂďůĞ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ͘ dŚĞ ĞĨĨĞĐƚ ŽĨ ŵŝƐƐŝŶŐ ĚĂƚĂ Ăƚ ĞĂĐŚ 
ǀŝƐŝƚ ĚƵĞ ƚŽ ĚƌŽƉŽƵƚ ŝƐ ŶŽƚ ĂĐĐŽƵŶƚĞĚ ĨŽƌ ŝŶ ƚŚŝƐ ĂŶĂůǇƐŝƐ͘ �ĨĨŝĐĂĐǇ ĐŽŶĐůƵƐŝŽŶƐ ĨƌŽŵ Ă DŝǆĞĚͲ 
�ĨĨĞĐƚ DŽĚĞů ZĞƉĞĂƚĞĚ DĞĂƐƵƌĞ ;DDZDͿ ĂŶĂůǇƐŝƐ ǁŚŝĐŚ ƵƐĞƐ Ă ŵŝƐƐŝŶŐ Ăƚ ƌĂŶĚŽŵ ĂƐƐƵŵƉƚŝŽŶ 
ĂƌĞ ƚŚĞ ƐĂŵĞ͘ 

)LJXUH ��� 0HDQ &KDQJH LQ 'HVLUH )URP %DVHOLQH E\ 6WXG\ :HHN 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

dĂďůĞ Ϯϲ ĚŝƐƉůĂǇƐ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ƚŚĞ ŝŶĚŝǀŝĚƵĂů ĐŽŵƉŽŶĞŶƚƐ ŽĨ ƚŚĞ &^&/ͲĚĞƐŝƌĞ ĚŽŵĂŝŶ ĨƌŽŵ
ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ͘ dŚĞƌĞ ŝƐ Ă ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĚŝĨĨĞƌĞŶĐĞ ŝŶ ƚŚĞ ĐŚĂŶŐĞ
ĨƌŽŵ ďĂƐĞůŝŶĞ ĨŽƌ ďŽƚŚ ŝŶĚŝǀŝĚƵĂů ƋƵĞƐƚŝŽŶƐ ĂŶĚ ƚŚĞ ŵĂŐŶŝƚƵĚĞ ŽĨ ĐŚĂŶŐĞ ŝƐ ƐŝŵŝůĂƌ ĨŽƌ ďŽƚŚ 
ƋƵĞƐƚŝŽŶƐ͖ ƚŚĞ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ŝŶĚŝǀŝĚƵĂů ŝƚĞŵƐ ŝƐ ŶŽƚ ĂĚũƵƐƚĞĚ ĨŽƌ ŵƵůƚŝƉůŝĐŝƚǇ͘ �ĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĂƌĞ 
ŶŽƚ ĚƌŝǀĞŶ ďǇ Ă ƐŝŶŐůĞ ƋƵĞƐƚŝŽŶ ŝŶ ƚŚĞ &^&/Ͳ�͘ 

7DEOH ��� &KDQJH LQ &RPSRQHQWV RI 'HVLUH LQ )6),�4� DQG )6),�4� 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
&KDQJH IURP 1 ��� ��� ��� ��� 
EDVHOLQH LQ 0HDQ �6'� ���� ������ ���� ������ ���� ������ ���� ������ 
)6),�4� 'LIIHUHQFH �S�YDOXH� ���� ������� ���� �������� 
&KDQJH IURP 1 ��� ��� ��� ��� 
EDVHOLQH LQ 0HDQ �6'� ����  ������ ���� ������ ���� ������ ���� ������ 
)6),�4� 'LIIHUHQFH �S�YDOXH� ���� �������� ���� �������� 
3�YDOXHV DUH FRPSXWHG IURP D :LOFR[RQ 5DQN�6XP WHVW DQG DUH QRPLQDO 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� )6),�4� )HPDOH 6H[XDO )XQFWLRQ ,QGH[±4XHVWLRQ �� )6),�4� )HPDOH 6H[XDO )XQFWLRQ 
,QGH[±4XHVWLRQ �� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH� 6' VWDQGDUG GHYLDWLRQ 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

ϭϯϱ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ĞĐƌĞĂƐĞ ŝŶ ĚŝƐƚƌĞƐƐ 

&ŝŐƵƌĞ ϭϯ ĚŝƐƉůĂǇƐ Ă ŚŝƐƚŽŐƌĂŵ ĨŽƌ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ ;ĂƐ ŵĞĂƐƵƌĞĚ ďǇ 
ƋƵĞƐƚŝŽŶ ϭϯ ŝŶ ƚŚĞ &^�^Ͳ��KͿ ďǇ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ ŝŶ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ͘ dŚĞ ĚŝƐƚƌŝďƵƚŝŽŶƐ 
ŝŶĚŝĐĂƚĞ ƚŚĂƚ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĞǆƉĞƌŝĞŶĐĞĚ Ă ůĂƌŐĞƌ ƌĞĚƵĐƚŝŽŶ ŝŶ ĚŝƐƚƌĞƐƐ͕ ďƵƚ ƚŚĞƌĞ ŝƐ Ă 
ƐƵďƐƚĂŶƚŝĂů ĂŵŽƵŶƚ ŽĨ ŽǀĞƌůĂƉ ďĞƚǁĞĞŶ ƚŚĞ ƚǁŽ ĚŝƐƚƌŝďƵƚŝŽŶƐ͘ 

)LJXUH ��� 'LVWULEXWLRQ RI &KDQJH LQ 'LVWUHVV )URP %DVHOLQH WR (QG RI 6WXG\ 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƌĞƐƵůƚƐ ǁĞƌĞ ǀĞƌŝĨŝĞĚ ĂŶĚ ƉƌĞƐĞŶƚĞĚ ŝŶ dĂďůĞ Ϯϳ͘ dŚĞ ĂŶĂůǇƐŝƐ ŝƐ ŚŝŐŚůǇ ƐŝŐŶŝĨŝĐĂŶƚ 
ŝŶ ĨĂǀŽƌ ŽĨ �Dd ǁŝƚŚ Ă ƉͲǀĂůƵĞ ůĞƐƐ ƚŚĂŶ Ϭ͘ϬϬϭ ŝŶ ^ƚƵĚǇ ϯϬϭ ĂŶĚ Ă ƉͲǀĂůƵĞ ĞƋƵĂů ƚŽ Ϭ͘ϬϬϱ ŝŶ 
^ƚƵĚǇ ϯϬϮ͘ dŚĞ ƌĞƐƉŽŶƐĞ ƚŽ &^�^Ͳ��K Y ϭϯ ƌĂŶŐĞƐ ĨƌŽŵ Ϭ ;ŶŽ ĚŝƐƚƌĞƐƐͿ ƚŽ ϰ ;ŵŽƐƚ ĚŝƐƚƌĞƐƐͿ͘ 

7DEOH ��� 3ULPDU\ (IILFDF\ $QDO\VLV IRU &KDQJH LQ 'LVWUHVV 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
1 ��� 1 ��� 1 ��� 1 ��� 

%DVHOLQH PHDQ �6'� ���� ������ ���� ������ ���� ������ ���� ������
 
0HDQ FKDQJH �6'� ����� ������ ����� ������ ����� ������ ����� ������
 
0HGLDQ FKDQJH �� � �� �
 
0HDQ 'LIIHUHQFH ����� �����
 
3�YDOXH ������ �����
 
3�YDOXHV DUH FRPSXWHG IURP D :LOFR[RQ 5DQN�6XP WHVW 
%07 EUHPHODQRWLGH� 3%2 SODFHER� 6' VWDQGDUG GHYLDWLRQ 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

dŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ ĂŐĂŝŶ ĞǆĐůƵĚĞƐ Ϯϯ ƉĂƚŝĞŶƚƐ ŝŶ ^ƚƵĚǇ ϯϬϭ ;ϭϯ �Dd ĂŶĚ ϭϬ W�KͿ ĂŶĚ ϰϮ
ƉĂƚŝĞŶƚƐ ŝŶ ^ƚƵĚǇ ϯϬϮ ;Ϯϲ �Dd ĂŶĚ ϭϲ W�KͿ ǁŚŽ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ďƵƚ ŚĂĚ ŶŽ ĨŽůůŽǁͲƵƉ ǀŝƐŝƚ 
ĚƵƌŝŶŐ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͘ �ŶŽƚŚĞƌ ƚŚƌĞĞ ƐƵďũĞĐƚƐ ŝŶ ^ƚƵĚǇ ϯϬϭ ;ŽŶĞ �Dd ĂŶĚ ƚǁŽ W�KͿ 
ĂŶĚ ĨŽƵƌ ƐƵďũĞĐƚƐ ŝŶ ^ƚƵĚǇ ϯϬϮ ;ĨŽƵƌ W�KͿ ǁĞƌĞ ĞǆĐůƵĚĞĚ ĨƌŽŵ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐŝƐ ĚƵĞ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƚŽ ŵŝƐƐŝŶŐ ďĂƐĞůŝŶĞ ǀĂůƵĞƐ ĨŽƌ ĚŝƐƚƌĞƐƐ͘ KŶĞ ĂĚĚŝƚŝŽŶĂů W�K ƐƵďũĞĐƚ ŝŶ ^ƚƵĚǇ ϯϬϮ ǁĂƐ ĞǆĐůƵĚĞĚ 
ĚƵĞ ƚŽ Ă ŵŝƐƐŝŶŐ ǀĂůƵĞ Ăƚ �K^͘ 

^ĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƵƐŝŶŐ Ăůů ƌĂŶĚŽŵŝǌĞĚ ƉĂƚŝĞŶƚƐ ƚŽ ĚĞƚĞƌŵŝŶĞ ƚŚĞ ƉŽƚĞŶƚŝĂů 
ŝŵƉĂĐƚ ƚŚĂƚ ŵŝƐƐŝŶŐ ĚĂƚĂ ĨƌŽŵ ƚŚĞƐĞ ƐƵďũĞĐƚƐ ŚĂĚ ŽŶ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ͘ &ŝƌƐƚ͕ Ă ĐŚĂŶŐĞ ŽĨ Ϭ ŝŶ 
ĚŝƐƚƌĞƐƐ ǁĂƐ ŝŵƉƵƚĞĚ ĨŽƌ ĂŶǇ ŝŶĚŝǀŝĚƵĂů ŵŝƐƐŝŶŐ ďĂƐĞůŝŶĞ Žƌ �K^ ĚĂƚĂ͘ dŚĞ ŝŵƉƵƚĂƚŝŽŶ ǁĂƐ ůĂƚĞƌ 
ƌĞƉĞĂƚĞĚ ǁŝƚŚ Ă ĐŚĂŶŐĞ ŽĨ ϭ͘ dŚĞ ǀĂůƵĞƐ ŽĨ Ϭ ĂŶĚ ϭ ƌĞƉƌĞƐĞŶƚ ŶŽ ĐŚĂŶŐĞ Žƌ Ă ƐůŝŐŚƚ ŝŶĐƌĞĂƐĞ ŝŶ 
ĚŝƐƚƌĞƐƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ĂŶĚ ǁĞƌĞ ĐŽŶƐŝĚĞƌĞĚ ƉůĂƵƐŝďůĞ ĐŚĂŶŐĞƐ ĨŽƌ ƐƵďũĞĐƚƐ ǁŝƚŚ ŵŝƐƐŝŶŐ ĚĂƚĂ͘ 
�ĚĚŝƚŝŽŶĂůůǇ͕ ŵƵůƚŝƉůĞ ŝŵƉƵƚĂƚŝŽŶ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ͘ � ƚŽƚĂů ŽĨ ϮϬ ŵƵůƚŝƉůĞƐ 
ǁĞƌĞ ĐƌĞĂƚĞĚ͘ DŝƐƐŝŶŐ �K^ ǀĂůƵĞƐ ǁĞƌĞ ŝŵƉƵƚĞĚ ƵƐŝŶŐ Ă ůŝŶĞĂƌ ƌĞŐƌĞƐƐŝŽŶ ŵŽĚĞů ƚŚĂƚ ŝŶĐůƵĚĞĚ 
ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ͕ ďĂƐĞůŝŶĞ ǀĂůƵĞ ŽĨ ĚŝƐƚƌĞƐƐ͕ ĂŐĞ ŐƌŽƵƉ͕ ŝŶũĞĐƚŝŽŶ ƐŝƚĞ͕ ĚŝƐĞĂƐĞ ŐƌŽƵƉ͕ ƌĂĐĞ 
ĂŶĚ ĞƚŚŶŝĐŝƚǇ͕ ĂŶĚ ďĂƐĞůŝŶĞ ǀĂůƵĞƐ ĨŽƌ ĚĞƐŝƌĞ ĂŶĚ ƚŽƚĂů ƐĐŽƌĞƐ ĨŽƌ ƚŚĞ &^&/ ĂŶĚ &^�^ ŝŶƐƚƌƵŵĞŶƚƐ͘
ZƵďŝŶ͛Ɛ ƌƵůĞƐ ǁĞƌĞ ƵƐĞĚ ƚŽ ĞƐƚŝŵĂƚĞ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ ŝŶ ŵĞĂŶƐ ďĞƚǁĞĞŶ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ 
ĨƌŽŵ Ă ůŝŶĞĂƌ ƌĞŐƌĞƐƐŝŽŶ ŵŽĚĞů ƚŚĂƚ ƵƐĞĚ ƚŚĞ ƐĂŵĞ ĐŽǀĂƌŝĂƚĞƐ ĨƌŽŵ ƚŚĞ ŝŵƉƵƚĂƚŝŽŶ ŵŽĚĞů͘ 

/ŵƉƵƚĞĚ ǀĂůƵĞƐ ĨŽƌ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ ǁĞƌĞ ďĂƐĞĚ ŽŶ ƚŚĞ ŵŝƐƐŝŶŐ Ăƚ ƌĂŶĚŽŵ ;D�ZͿ
ĂƐƐƵŵƉƚŝŽŶ͘ dŚĞ ŵĞĂŶ ŽĨ ƚŚĞ ŝŵƉƵƚĞĚ ǀĂůƵĞƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ǁĞƌĞ ƐŚŝĨƚĞĚ ďǇ Ă ĐŽŶƐƚĂŶƚ 
ǀĂůƵĞ ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ŵĞĂŶ ƵŶĚĞƌ ƚŚĞ D�Z ĂƐƐƵŵƉƚŝŽŶ͘ � ŵĞĂŶ ƐŚŝĨƚ ŽĨ ϭ Žƌ Ϯ͘ϭ ǁĂƐ ƵƐĞĚ ŝŶ 
ƚŚĞ ŝŵƉƵƚĂƚŝŽŶ͘ dŚŝƐ ŝŵƉƵƚĂƚŝŽŶ ĂŶĚ ĂŶĂůǇƐŝƐ ĂƉƉƌŽĂĐŚ ĂƐƐƵŵĞƐ ƚŚĂƚ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ ŝƐ 
ŶŽƌŵĂůůǇ ĚŝƐƚƌŝďƵƚĞĚ͕ ĂŶ ĂƐƐƵŵƉƚŝŽŶ ƚŚĂƚ ŵĂǇ ŶŽƚ ďĞ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ ƚŚŝƐ ĞŶĚƉŽŝŶƚ͘ � ƐĞŵŝͲ 
ƉĂƌĂŵĞƚƌŝĐ ŝŵƉƵƚĂƚŝŽŶ ŵŽĚĞů ďĂƐĞĚ ŽŶ ƉƌĞĚŝĐƚŝǀĞ ŵĞĂŶ ŵĂƚĐŚŝŶŐ ĐŽƵůĚ ďĞ ƵƐĞĚ ŝŶƐƚĞĂĚ ƚŽ 
ĂǀŽŝĚ ƚŚĞ ŶŽƌŵĂůŝƚǇ ĂƐƐƵŵƉƚŝŽŶ͘ ,ŽǁĞǀĞƌ͕ ƐŚŝĨƚŝŶŐ ƚŚĞ ŵĞĂŶ ŽĨ ƚŚĞ ŝŵƉƵƚĞĚ ǀĂůƵĞ ďǇ Ă 
ĐŽŶƐƚĂŶƚ ŝƐ ŵŽƌĞ ĚŝĨĨŝĐƵůƚ ƚŽ ŝŵƉůĞŵĞŶƚ ĂŶĚ ŵĂǇ ŶŽƚ ďĞ ĂƐ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ Ă ƐĞŵŝͲƉĂƌĂŵĞƚƌŝĐ 
ŝŵƉƵƚĂƚŝŽŶ ŵŽĚĞů͘ &ŝŶĂůůǇ͕ Ă ǁŽƌƐƚͲĐĂƐĞ ƐĐĞŶĂƌŝŽ ŝŵƉƵƚĂƚŝŽŶ ǁĂƐ ƉĞƌĨŽƌŵĞĚ͕ ǁŝƚŚ ŵŝƐƐŝŶŐ 
ǀĂůƵĞƐ ŝŵƉƵƚĞĚ ƚŽ ƚŚĞ ǁŽƌƐƚ ƐĐŽƌĞ ĨŽƌ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĂŶĚ ƚŚĞ ďĞƐƚ ƐĐŽƌĞ ĨŽƌ ƐƵďũĞĐƚƐ 
ŝŶ ƚŚĞ W�K ŐƌŽƵƉ͕ ƚŽ ĚĞƚĞƌŵŝŶĞ ŝĨ ƚŚĞ ŵŝƐƐŝŶŐ ǀĂůƵĞƐ ĐŽƵůĚ ĐŚĂŶŐĞ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ͘ dŚĞ 
ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ĂƌĞ ƉƌĞƐĞŶƚĞĚ ŝŶ dĂďůĞ Ϯϴ͘ �ůů ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ĂƌĞ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ 
ĨŽƌ ^ƚƵĚǇ ϯϬϭ͘ 

/Ŷ ^ƚƵĚǇ ϯϬϮ͕ ƚŚĞ W�K ŐƌŽƵƉ ŚĂĚ Ă ůĂƌŐĞƌ ŵĞĂŶ ƌĞĚƵĐƚŝŽŶ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ĚŝƐƚƌĞƐƐ ƚŚĂŶ ƚŚĞ
�Dd ŐƌŽƵƉ ŝŶ ƚŚĞ ǁŽƌƐƚͲĐĂƐĞ ƐĐĞŶĂƌŝŽ ŝŵƉƵƚĂƚŝŽŶ͘ ,ŽǁĞǀĞƌ͕ ƚŚŝƐ ƐĐĞŶĂƌŝŽ ŝƐ ŝŵƉůĂƵƐŝďůĞ͘ dŚĞ 
ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĂƌĞ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ǁŚĞŶ ŝŵƉƵƚŝŶŐ Ă ǀĂůƵĞ ŽĨ Ϭ Žƌ ϭ ĨŽƌ ĞǀĞƌǇ ƐƵďũĞĐƚ ǁŝƚŚ 
ŵŝƐƐŝŶŐ ĚĂƚĂ͘ dŚĞ ƌĞƐƵůƚƐ ĂƌĞ ĂůƐŽ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ǁŚĞŶ ĂƐƐƵŵŝŶŐ ƚŚĂƚ ŵŝƐƐŝŶŐ ǀĂůƵĞƐ ŝŶ 
ƚŚĞ W�K ŐƌŽƵƉ ĂƌĞ D�Z ĂŶĚ ŵŝƐƐŝŶŐ ǀĂůƵĞƐ ŝŶ �Dd ŐƌŽƵƉ ĂƌĞ ƐŚŝĨƚĞĚ ďǇ Ă ŵĞĂŶ ŽĨ ϭ Žƌ Ă ŵĞĂŶ 
ŽĨ Ϯ͘ϭ ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ D�Z ŝŵƉƵƚĂƚŝŽŶ ŵŽĚĞů͘ dŚĞ ŝŵƉƵƚĂƚŝŽŶ ŵŽĚĞů ǁŝƚŚ Ă ŵĞĂŶ ƐŚŝĨƚ ŽĨ Ϯ͘ϭ 
ŝŶ �Dd ƐƵďũĞĐƚƐ ũƵƐƚ ďĂƌĞůǇ ŵĞĞƚƐ ƚŚĞ ƚŚƌĞƐŚŽůĚ ĨŽƌ ŶŽŵŝŶĂů ƐƚĂƚŝƐƚŝĐĂů ƐŝŐŶŝĨŝĐĂŶĐĞ ;ƉсϬ͘ϬϰϴͿ͘ 
dŚĞ ƌĞƐƵůƚƐ ǁŽƵůĚ ŶŽ ůŽŶŐĞƌ ďĞ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ǁŝƚŚ Ă ƐůŝŐŚƚůǇ ůĂƌŐĞƌ ƐŚŝĨƚ ŝŶ ƚŚĞ ŵĞĂŶ͘ dŚĞ 
ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ĚŝƐƚƌĞƐƐ ĨŽƌ ŝŶĚŝǀŝĚƵĂůƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ ƐƚƵĚǇ ǁĂƐ ƐůŝŐŚƚůǇ ƵŶĚĞƌ ͲϬ͘ϳ 
ĂŶĚ ĂŶĐŚŽƌͲďĂƐĞĚ ĂŶĂůǇƐĞƐ ŽĨ ĞůĞĐƚƌŽŶŝĐ ĐƵŵƵůĂƚŝǀĞ ĚŝƐƚƌŝďƵƚŝŽŶ ĨƵŶĐƚŝŽŶ ;Ğ��&Ϳ ĐƵƌǀĞƐ 
ŝŶĚŝĐĂƚĞĚ ƚŚĂƚ Ă ĚĞĐƌĞĂƐĞ ŽĨ ϭ ĐŽƵůĚ ďĞ ĐŽŶƐŝĚĞƌĞĚ Ă ĐůŝŶŝĐĂůůǇ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ 
;ͰͰ��^�^h�ϭͰĞǀƐƉƌŽĚͰE��ϮϭϬϱϱϳͰϬϬϭϮͿ͘ 
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to missing baseline values for distress. One additional PBO subject in Study 302 was excluded

due to a missing value at EOS.

Sensitivity analyses were performed using all randomized patients to determine the potential

impact that missing data from these subjects had on efficacy results. First, a change of 0 in

distress was imputed for any individual missing baseline or EOS data. The imputation was later

repeated with a change of 1. The values of0 and 1 represent no change or a slight increase in

distress from baseline and were considered plausible changes for subjects with missing data.

Additionally, multiple imputation sensitivity analyses were performed. A total of 20 multiples

were created. Missing EOS values were imputed using a linear regression model that included

the treatment group, baseline value of distress, age group, injection site, disease group, race

and ethnicity, and baseline values for desire and total scores for the FSFI and FSDS instruments.

Rubin’s rules were used to estimate the difference in means between the treatment groups

from a linear regression model that used the same covariates from the imputation model.

|mputed values for subjects in the P30 group were based on the missing at random (MAR)

assumption. The mean of the imputed values in the BMT group were shifted by a constant

value compared to the mean under the MAR assumption. A mean shift of 1 or 2.1 was used in

the imputation. This imputation and analysis approach assumes that change in distress is

normally distributed, an assumption that may not be appropriate for this endpoint. A semi-

parametric imputation model based on predictive mean matching could be used instead to

avoid the normality assumption. However, shifting the mean of the imputed value by a

constant is more difficult to implement and may not be as appropriate for a semi-parametric

imputation model. Finally, a worst-case scenario imputation was performed, with missing

values imputed to the worst score for subjects in the BMT group and the best score for subjects

in the P30 group, to determine if the missing values could change efficacy results. The

sensitivity analyses are presented in Table 28. All sensitivity analyses are nominally significant

for Study 301.

In Study 302, the P30 group had a larger mean reduction from baseline in distress than the

BMT group in the worst-case scenario imputation. However, this scenario is implausible. The

efficacy results are nominally significant when imputing a value of 0 or 1 for every subject with

missing data. The results are also nominally significant when assuming that missing values in

the P30 group are MAR and missing values in BMT group are shifted by a mean of 1 or a mean

of 2.1 compared to the MAR imputation model. The imputation model with a mean shift of 2.1

in BMT subjects just barely meets the threshold for nominal statistical significance (p=0.048).

The results would no longer be nominally significant with a slightly larger shift in the mean. The

change from baseline in distress for individuals who completed the study was slightly under -0.7

and anchor-based analyses of electronic cumulative distribution function (eCDF) curves

indicated that a decrease of 1 could be considered a clinically meaningful change

(SSCDSESUBlSeVSQrodSNDA210557§0012).
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

� ƐŚŝĨƚ ŽĨ Ϯ͘ϭ ŝŶ ƚŚĞ ĂǀĞƌĂŐĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ &^�^Ͳ��K Yϭϯ ƐĐŽƌĞ ƌĞƉƌĞƐĞŶƚƐ Ă ůĂƌŐĞ 
ĚĞƉĂƌƚƵƌĞ ĨƌŽŵ ƚŚĞ D�Z ĂƐƐƵŵƉƚŝŽŶ ĂŶĚ Ă ůĂƌŐĞ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ͘ &ƌŽŵ Ă ĐůŝŶŝĐĂů ƉĞƌƐƉĞĐƚŝǀĞ͕ 
ƚŚĞ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĂƌĞ ƌŽďƵƐƚ ĂŶĚ ƚŚĞ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ƐƵƉƉŽƌƚ ƚŚĂƚ ƚŚĞ ĞǆĐůƵĚĞĚ ƐƵďũĞĐƚƐ 
ĂƌĞ ƵŶůŝŬĞůǇ ƚŽ ŝŶĨůƵĞŶĐĞ ƚŚĞ ĞĨĨŝĐĂĐǇ ĐŽŶĐůƵƐŝŽŶƐ͘ 

7DEOH ��� 0LVVLQJ 'DWD 6HQVLWLYLW\ $QDO\VLV IRU 'LVWUHVV 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
1 ��� 1 ��� 1 ��� 1 ��� 

&KDQJH RI � ZKHQ GDWD 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 
DUH PLVVLQJ 'LIIHUHQFH �S�YDOXH� ����� ��������� ����� �������� 
&KDQJH RI � ZKHQ GDWD 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 
DUH PLVVLQJ 'LIIHUHQFH �S�YDOXH� ����� ��������� ����� �������� 
0, ZLWK VKLIW RI � LQ 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 
FKDQJH IRU %07 JURXS 'LIIHUHQFH �S�YDOXH� ����� ��������� ����� �������� 
0, ZLWK VKLIW RI ��� LQ 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 
FKDQJH IRU %07 JURXS 'LIIHUHQFH �S�YDOXH� ����� �������� ����� �������� 
:RUVW�FDVH VFHQDULR 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 
IRU HIILFDF\ ZKHQ GDWD 'LIIHUHQFH �S�YDOXH� ����� �������� ���� �������� 
DUH PLVVLQJ 
� 3�YDOXHV DUH FRPSXWHG IURP D :LOFR[RQ 5DQN�6XP WHVW DQG DUH QRPLQDO 
� 3�YDOXHV DUH FRPSXWHG IURP WKH PXOWLSOH LPSXWDWLRQ SRROHG SDUDPHWHU HVWLPDWH RI WKH HIIHFW RI WUHDWPHQW IURP D OLQHDU UHJUHVVLRQ 
PRGHO DGMXVWHG IRU EDVHOLQH YDOXH RI )6'6�4��� DJH JURXS� LQMHFWLRQ VLWH� GLVHDVH JURXS� UDFH DQG HWKQLFLW\� DQG EDVHOLQH YDOXHV IRU 
)6),� )6'6� DQG )6),�'� DQG DUH QRPLQDO 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 0, PXOWLSOH LPSXWDWLRQ� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH� 6' VWDQGDUG GHYLDWLRQ� 
GLII GLIIHUHQFH 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

KƚŚĞƌ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĚĞƚĞƌŵŝŶĞ ŝĨ �Dd ƉƌŽĚƵĐĞĚ Ă ůŽŶŐͲƚĞƌŵ ďĞŶĞĨŝƚ ŝŶ 
ĚŝƐƚƌĞƐƐ ďǇ ůŽŽŬŝŶŐ Ăƚ ĞĨĨŝĐĂĐǇ ǁŝƚŚŝŶ ĐŽŵƉůĞƚĞƌƐ ĂŶĚ ĚƌŽƉŽƵƚƐ ĂŶĚ ƉĞƌĨŽƌŵŝŶŐ Ă ϱϬй ƚƌŝŵŵĞĚ 
ŵĞĂŶ ĂŶĂůǇƐŝƐ ŽŶ ƚŚĞ ƌĂŶĚŽŵŝǌĞĚ ƉŽƉƵůĂƚŝŽŶ͘ dŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚĞƐĞ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ ĂƌĞ 
ƉƌĞƐĞŶƚĞĚ ŝŶ dĂďůĞ Ϯϵ͘ dŚĞ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ ŝƐ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶ ĨĂǀŽƌ ŽĨ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ 
ĂŵŽŶŐ ĐŽŵƉůĞƚĞƌƐ ďƵƚ ŝƐ ŶŽƚ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĨŽƌ ƚŚŽƐĞ ƚŚĂƚ ĚƌŽƉƉĞĚ ŽƵƚ͕ ŝŶĚŝĐĂƚŝŶŐ ƚŚĂƚ 
ƚŚĞ ŽǀĞƌĂůů ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĂƌĞ ĚƌŝǀĞŶ ďǇ ƉĂƚŝĞŶƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ ƐƚƵĚǇ͘ dŚĞ ϱϬй ƚƌŝŵŵĞĚ 
ŵĞĂŶ ĂŶĂůǇƐŝƐ ŝƐ ŶŽŵŝŶĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĨŽƌ ^ƚƵĚǇ ϯϬϭ ;ƉфϬ͘ϬϯϱͿ ĂŶĚ͕ ƚŚŽƵŐŚ ŶŽƚ ŶŽŵŝŶĂůůǇ 
ƐŝŐŶŝĨŝĐĂŶƚ͕ ƉƌŽĚƵĐĞĚ Ă ƐŵĂůů ƉͲǀĂůƵĞ ĨŽƌ ^ƚƵĚǇ ϯϬϮ ;ƉсϬ͘ϬϵϬͿ͕ ƉƌŽǀŝĚŝŶŐ ĨƵƌƚŚĞƌ ƐƵƉƉŽƌƚ ƚŚĂƚ 
�Dd ƉƌŽĚƵĐĞĚ ůŽŶŐͲƚĞƌŵ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ĚŝƐƚƌĞƐƐ ĐŽŵƉĂƌĞĚ ƚŽ W�K͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 6HQVLWLYLW\ $QDO\VHV IRU /RQJ�7HUP (IILFDF\ RI %UHPHODQRWLGH RQ 'LVWUHVV 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2
 
&RPSOHWHG GRXEOH� 1 ��� ��� ��� ��� 
EOLQG SHULRG 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 

'LIIHUHQFH �S�YDOXH� ����� ��������� ����� ��������� 
'LG QRW FRPSOHWH 1 ��� �� ��� �� 
GRXEOH�EOLQG SHULRG 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 

'LIIHUHQFH �S�YDOXH� ����� ��������� ���� ��������� 
��� WULPPHG PHDQ 1 ��� ��� ��� ��� 
DQDO\VLV 0HDQ �6'� ����� ������ ����� ������ ����� ������ ����� ������ 

'LIIHUHQFH �S�YDOXH� ����� �������� ����� �������� 
� 3�YDOXHV DUH FRPSXWHG IURP :LOFR[RQ 5DQN�6XP WHVW DQG DUH QRPLQDO 
� 3�YDOXHV DUH FRPSXWHG IURP D SHUPXWDWLRQ WHVW ZLWK ������� SHUPXWDWLRQV DQG DUH QRPLQDO 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� 3�YDOXH SUREDELOLW\�YDOXH� 6' VWDQGDUG HUURU 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

�ǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĞǆĂŵŝŶĞ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ƚŚŝƐ ĞŶĚƉŽŝŶƚ ŽǀĞƌ ƚŝŵĞ͘ &ŝŐƵƌĞ 
ϭϰ ĚŝƐƉůĂǇƐ ƚŚĞ ŵĞĂŶ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ďǇ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ ďǇ ƐƚƵĚǇ ǁĞĞŬ͘ 
�ĞĐĂƵƐĞ ƚŚĞ ĐŽͲƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ǁĂƐ ĂƐƐĞƐƐĞĚ ƵƐŝŶŐ Ă ϰͲǁĞĞŬ ƌĞĐĂůů͕ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ Ăƚ ƚŚĞ 
ůŝƐƚĞĚ ǁĞĞŬ ŽŶ ƚŚĞ ǆͲĂǆŝƐ ŵĞĂƐƵƌĞ ĚŝƐƚƌĞƐƐ ĚƵƌŝŶŐ ďŽƚŚ ƚŚĂƚ ǁĞĞŬ ĂŶĚ ƚŚĞ ƚŚƌĞĞ ǁĞĞŬƐ ƉƌŝŽƌ ƚŽ 
ƚŚĂƚ ǁĞĞŬ ;Ğ͘Ő͘ tĞĞŬ ϴ ŵĞĂƐƵƌĞƐ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĨƌŽŵ ǁĞĞŬƐ ϱͲϴͿ͘ tĞĞŬ ϴ ƌĞƉƌĞƐĞŶƚƐ ƚŚĞ ĞŶĚ 
ŽĨ ƚŚĞ ďĂƐĞůŝŶĞ ƉĞƌŝŽĚ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ dŚĞ ŶƵŵďĞƌƐ ŽŶ ƚŚĞ ŐƌĂƉŚ ƌĞƉƌĞƐĞŶƚ ƚŚĞ ƐĂŵƉůĞ ƐŝǌĞ Ăƚ 
ĞĂĐŚ ǀŝƐŝƚ͘ � ŶŽƚĂďůĞ ĚĞĐƌĞĂƐĞ ŝŶ ŵĞĂŶ ĚŝƐƚƌĞƐƐ ŽĐĐƵƌƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉƐ Ăƚ tĞĞŬ ϰ ŽĨ ƚŚĞ 
ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ;ĐŽƌƌĞƐƉŽŶĚŝŶŐ ƚŽ tĞĞŬ ϭϮ ŝŶ ƚŚĞ ĨŝŐƵƌĞ ďĞůŽǁͿ͕ ǁŝƚŚ Ă ƐŵĂůůĞƌ 
ĚĞĐƌĞĂƐĞ ŝŶ ƚŚĞ ƉůĂĐĞďŽ ŐƌŽƵƉƐ͘ �ĨƚĞƌǁĂƌĚƐ͕ ƚŚĞ ŵĞĂŶ ĚŝƐƚƌĞƐƐ ĂƉƉĞĂƌƐ ƚŽ ĐŽŶƚŝŶƵĞ Ă 
ĚŽǁŶǁĂƌĚ ƚƌĞŶĚ ĂĐƌŽƐƐ ƐĞǀĞƌĂů ƐƚƵĚǇ ǁĞĞŬƐ ŝŶ ďŽƚŚ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ 

dŚĞ ĞĨĨĞĐƚ ŽĨ ŵŝƐƐŝŶŐ ĚĂƚĂ Ăƚ ĞĂĐŚ ǀŝƐŝƚ ĚƵĞ ƚŽ ĚƌŽƉŽƵƚ ŝƐ ŶŽƚ ĂĐĐŽƵŶƚĞĚ ĨŽƌ͕ ďƵƚ ĞĨĨŝĐĂĐǇ 
ĐŽŶĐůƵƐŝŽŶƐ ĨƌŽŵ ĂŶ DDZD ĂŶĂůǇƐŝƐ ǁŚŝĐŚ ƵƐĞƐ Ă ŵŝƐƐŝŶŐ Ăƚ ƌĂŶĚŽŵ ĂƐƐƵŵƉƚŝŽŶ ĂƌĞ ƚŚĞ ƐĂŵĞ͘ 

)LJXUH ��� 0HDQ &KDQJH LQ 'LVWUHVV )URP %DVHOLQH E\ 6WXG\ :HHN 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

ϭϯϵ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ĨĨŝĐĂĐǇ ZĞƐƵůƚƐ͗ ^ĞĐŽŶĚĂƌǇ ĂŶĚ KƚŚĞƌ ZĞůĞǀĂŶƚ �ŶĚƉŽŝŶƚƐ 
/ŶĐƌĞĂƐĞ ŝŶ ƐĂƚŝƐĨǇŝŶŐ ƐĞǆƵĂů ĞǀĞŶƚƐ 

�Ɛ ^^�Ɛ ǁĞƌĞ Ă ŬĞǇ ƐĞĐŽŶĚĂƌǇ ĞŶĚƉŽŝŶƚ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƌĞƐƵůƚƐ ǁĞƌĞ ǀĞƌŝĨŝĞĚ ĂŶĚ ƉƌĞƐĞŶƚĞĚ ŝŶ 
dĂďůĞ ϯϬ͘ dŚĞ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ŝƐ ŶŽƚ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶ ĞŝƚŚĞƌ ƐƚƵĚǇ 
;ƉсϬ͘ϳϲϰ ŝŶ ^ƚƵĚǇ ϯϬϭ ĂŶĚ ƉсϬ͘ϳϬϮ ŝŶ ^ƚƵĚǇ ϯϬϮͿ͘ �ŚĂŶŐĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ǁĂƐ ŽƌŝŐŝŶĂůůǇ Ă 
ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ͘ EƵŵĞƌŝĐĂůůǇ͕ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ŐƌŽƵƉƐ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ŝƐ ƐŵĂůů 
ĂŶĚ ƚŚĞƌĞ ŝƐ ůŝƚƚůĞ ĐŚĂŶŐĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ĨƌŽŵ ďĂƐĞůŝŶĞ͘ �Ɛ ƉĞƌ ƐƚĂƚŝƐƚŝĐĂů ƚĞƐƚŝŶŐ ƉůĂŶ͕ ŶŽ 
ĨƵƌƚŚĞƌ ĞǀĂůƵĂƚŝŽŶ ŽĨ ŽƚŚĞƌ ĞŶĚƉŽŝŶƚƐ ĂƌĞ ǁĂƌƌĂŶƚĞĚ͘ 

7DEOH ��� 3ULPDU\ (IILFDF\ $QDO\VLV IRU &KDQJH LQ 1XPEHU RI 6DWLVIDFWRU\ 6H[XDO (YHQWV 
%07���� %07���� 

%07 ���� 3%2 %07 ���� 3%2 
1 ��� 1 ��� 1 ��� 1 ��� 

%DVHOLQH PHDQ �6'� ���� ������ ���� ������ ���� ������ ���� ������ 
0HDQ FKDQJH �6'� ����� ������ ����� ������ ���� ������ ����� ������ 
0HGLDQ FKDQJH � � � � 
��VW TXDUWLOH� �UG TXDUWLOH� ������ ������ ������ ������ 
0HDQ 'LIIHUHQFH ���� ���� 
3�YDOXH ���� ���� 
3�YDOXHV DUH FRPSXWHG IURP :LOFR[RQ 5DQN�6XP WHVW 
%07 EUHPHODQRWLGH� 3%2 SODFHER� S�YDOXH SUREDELOLW\�YDOXH� 6' VWDQGDUG GHYLDWLRQ 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW 

&ƵƌƚŚĞƌ ĞǆĂŵŝŶĂƚŝŽŶ ŽĨ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƌĞƉŽƌƚĞĚ ƐĞǆƵĂů ĞŶĐŽƵŶƚĞƌƐ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ ĞǀŝĚĞŶĐĞ 
ƚŚĂƚ ƚŚĞ �Dd ŐƌŽƵƉ ŝŶĐƌĞĂƐĞĚ ƚŚĞ ŶƵŵďĞƌ ŽĨ ĞŶĐŽƵŶƚĞƌƐ͘ �ƚ ĂůŵŽƐƚ ĞǀĞƌǇ ǀŝƐŝƚ͕ ƚŚĞ W�K ŐƌŽƵƉ 
ŚĂĚ Ă ŚŝŐŚĞƌ ŶƵŵďĞƌ ŽĨ ĞŶĐŽƵŶƚĞƌƐ͘ dŚĞ ŐƌŽƵƉ ĚŝĨĨĞƌĞŶĐĞ ǁĂƐ ǀĞƌǇ ŵŝŶŝŵĂů ĚĞƐƉŝƚĞ ƚŚĞ �Dd 
ŐƌŽƵƉ ŚĂǀŝŶŐ Ă ŶƵŵĞƌŝĐĂůůǇ ŚŝŐŚĞƌ ŶƵŵďĞƌ ŽĨ ^^�Ɛ Ăƚ ŵŽƐƚ ǀŝƐŝƚƐ͘ dŚĞ ĚĂƚĂ ĚĞŵŽŶƐƚƌĂƚĞĚ Ă ůĂĐŬ 
ŽĨ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ ǁŝƚŚ �Dd͕ ŚŽǁĞǀĞƌ͕ ĂŶ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ^^�Ɛ ŝƐ ŶŽƚ Ă 
ƌĞƋƵŝƌĞŵĞŶƚ ĨŽƌ Ă ĚƌƵŐ ŝŶƚĞŶĚĞĚ ƚŽ ƚƌĞĂƚ ,^��͘ ^^�Ɛ ĂƌĞ ŵŽƌĞ ĚŝƐƚĂů ĨƌŽŵ ƚŚĞ ŽŶƐĞƚ ŽĨ ƐĞǆƵĂů 
ĚĞƐŝƌĞ ĂŶĚ ĂƌĞ ƉŽƚĞŶƚŝĂůůǇ ŝŵƉĂĐƚĞĚ ďǇ ŽƚŚĞƌ ĨĂĐƚŽƌƐ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ƚŚĞ ĚŝĂŐŶŽƐŝƐ ŽĨ ,^�� ĚŽĞƐ
ŶŽƚ ƚĂŬĞ ŝŶƚŽ ĂĐĐŽƵŶƚ ^^�Ɛ͘ � ĚƌƵŐ ŝŶƚĞŶĚĞĚ ĨŽƌ ,^�� ŶĞĞĚ ŽŶůǇ ƐŚŽǁ ĂŶ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƚŚĞ 
ŚĂůůŵĂƌŬ ƐǇŵƉƚŽŵƐ ŽĨ ,^��ͶůŽǁ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂŶĚ ĂƐƐŽĐŝĂƚĞĚ ĚŝƐƚƌĞƐƐ͘ �Ɛ ƉĞƌ ƚŚĞ ƐƚĂƚŝƐƚŝĐĂů 
ƚĞƐƚŝŶŐ ƉůĂŶ͕ ŶŽ ĨƵƌƚŚĞƌ ĞǀĂůƵĂƚŝŽŶ ŽĨ ŽƚŚĞƌ ĞŶĚƉŽŝŶƚƐ ĂƌĞ ǁĂƌƌĂŶƚĞĚ͘ 

�ĨĨŝĐĂĐǇ ďǇ ^ƵďŐƌŽƵƉ 
ZĞƐƵůƚƐ ŽĨ ƐƵďŐƌŽƵƉ ĂŶĂůǇƐĞƐ ŽĨ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĂƌĞ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ ϭϱ ĂŶĚ &ŝŐƵƌĞ ϭϲ͘ 
dƌĞĂƚŵĞŶƚ ĚŝĨĨĞƌĞŶĐĞƐ ĂŶĚ ƚŚĞ ĂƐƐŽĐŝĂƚĞĚ ϵϱй ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂůƐ ĂƌĞ ĚŝƐƉůĂǇĞĚ ďǇ ƌĂĐŝĂů͕ 
ĞƚŚŶŝĐ͕ ĂŐĞ͕ �D/͕ ĚĞƐŝƌĞ ƐĐŽƌĞ͕ ĂŶĚ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƐƵďŐƌŽƵƉƐ ĨŽƌ ^ƚƵĚǇ ϯϬϭ ĂŶĚ ^ƚƵĚǇ ϯϬϮ͕
ƌĞƐƉĞĐƚŝǀĞůǇ͘ &ŝŐƵƌĞ ϭϳ ĂŶĚ &ŝŐƵƌĞ ϭϴ ĚŝƐƉůĂǇ ƚŚĞ ĞƐƚŝŵĂƚĞ ĂŶĚ ϵϱй ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂů ŽĨ ƚŚĞ 
ĚŝĨĨĞƌĞŶĐĞ ŝŶ ŵĞĂŶƐ ďĞƚǁĞĞŶ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ĨŽƌ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ 
�K^ ǁŝƚŚŝŶ ƌĂĐŝĂů͕ ĞƚŚŶŝĐ͕ ĂŐĞ͕ �D/͕ ďĂƐĞůŝŶĞ ĚĞƐŝƌĞ ƐĐŽƌĞ͕ ĂŶĚ ŝŶũĞĐƚŝŽŶ ƐƵďŐƌŽƵƉƐ ĨŽƌ ^ƚƵĚŝĞƐ
ϯϬϭ ĂŶĚ ϯϬϮ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ �ŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂůƐ ǁĞƌĞ ĐŽŵƉƵƚĞĚ ĨƌŽŵ ƚǁŽ ƐĂŵƉůĞ ƚͲƚĞƐƚƐ ǁŝƚŚ 
ƵŶĞƋƵĂů ǀĂƌŝĂŶĐĞ͘ � tŝůĐŽǆŽŶ ƌĂŶŬͲƐƵŵ ƚĞƐƚ ǁĂƐ ƵƐĞĚ ƚŽ ĂŶĂůǇǌĞ ƚƌĞĂƚŵĞŶƚ ĚŝĨĨĞƌĞŶĐĞƐ ǁŝƚŚŝŶ 
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ƚŚĞ ƐƵďŐƌŽƵƉƐ͘ �ƵĞ ƚŽ ƚŚĞ ƐŵĂůů ŶƵŵďĞƌ ŽĨ ƉĂƚŝĞŶƚƐ ďĞůŽŶŐŝŶŐ ƚŽ ƚŚĞ �ƐŝĂŶ͕ �ŵĞƌŝĐĂŶ /ŶĚŝĂŶ͕
WĂĐŝĨŝĐ /ƐůĂŶĚĞƌ͕ ŵƵůƚŝƉůĞ ĂŶĚ ŽƚŚĞƌ ƌĂĐĞ ĐĂƚĞŐŽƌŝĞƐ͕ ŽŶůǇ ƚǁŽ ƐƵďŐƌŽƵƉƐ ǁĞƌĞ ĐƌĞĂƚĞĚ ďĂƐĞĚ ŽŶ
ƌĂĐĞ͕ ǁŚŝƚĞ ĂŶĚ ŶŽŶǁŚŝƚĞ͘ �ĚĚŝƚŝŽŶĂůůǇ͕ ĚƵĞ ƚŽ ƚŚĞ ƐŵĂůů ŶƵŵďĞƌ ŽĨ ƉĂƚŝĞŶƚƐ ĐůĂƐƐŝĨŝĞĚ ĂƐ 
ƵŶĚĞƌǁĞŝŐŚƚ ďǇ �D/͕ ƚŚĞ ƵŶĚĞƌǁĞŝŐŚƚ ĐĂƚĞŐŽƌǇ ǁĂƐ ĐŽŵďŝŶĞĚ ǁŝƚŚ ƚŚĞ ŚĞĂůƚŚǇ �D/ ĐĂƚĞŐŽƌǇ͘
�ĚĚŝƚŝŽŶĂů ƐƵďŐƌŽƵƉ ĂŶĂůǇƐĞƐ ƵƐŝŶŐ ƚŚĞ ĐŽŵďŝŶĞĚ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚƐ ĨƌŽŵ ƐƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ 
ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ďƵƚ ĂƌĞ ŶŽƚ ƐŚŽǁŶ͘ 

� ƉŽŝŶƚ ĞƐƚŝŵĂƚĞ ŐƌĞĂƚĞƌ ƚŚĂŶ Ϭ ĨŽƌ ĚĞƐŝƌĞ ŝŶĚŝĐĂƚĞƐ ƌĞƐƵůƚƐ ŶƵŵĞƌŝĐĂůůǇ ĨĂǀŽƌĞĚ �Dd ǁŝƚŚŝŶ Ă 
ƐƵďŐƌŽƵƉ͕ ǁŚŝůĞ Ă ƉŽŝŶƚ ĞƐƚŝŵĂƚĞ ůĞƐƐ ƚŚĂŶ Ϭ ĨŽƌ ĚŝƐƚƌĞƐƐ ŝŶĚŝĐĂƚĞƐ ƌĞƐƵůƚƐ ŶƵŵĞƌŝĐĂůůǇ ĨĂǀŽƌĞĚ 
�Dd ǁŝƚŚŝŶ Ă ƐƵďŐƌŽƵƉ͘ dŚĞ ƉŽŝŶƚ ĞƐƚŝŵĂƚĞ ĨĂǀŽƌĞĚ �Dd ŽǀĞƌ W�K ǁŝƚŚŝŶ ĞǀĞƌǇ ĞǆĂŵŝŶĞĚ 
ƐƵďŐƌŽƵƉ ĞǆĐĞƉƚ ĨŽƌ ŶŽŶǁŚŝƚĞƐ ŝŶ ^ƚƵĚǇ ϯϬϭ͕ ƚŚŽƵŐŚ ƚŚĞ ƐĂŵƉůĞ ƐŝǌĞ ǁĂƐ ŶŽƚ ůĂƌŐĞ ;ϰϴ �Dd͕ ϱϬ 
W�KͿ ĂŶĚ ƚŚĞ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚ ĨŽƌ ŶŽŶǁŚŝƚĞƐ ŝŶ ^ƚƵĚǇ ϯϬϮ ƐƚƌŽŶŐůǇ ĨĂǀŽƌĞĚ �Dd͘ dŚĞ ĐŽŶĨŝĚĞŶĐĞ 
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�ŽƐĞͬ�ŽƐĞ ZĞƐƉŽŶƐĞ 
dŚĞ �Dd ϭ͘ϳϱ ŵŐ ĚŽƐĞ ǁĂƐ ĐŚŽƐĞŶ ďĂƐĞĚ ŽŶ ƚŚĞ ƉƌĞůŝŵŝŶĂƌǇ ĨŝŶĚŝŶŐƐ ŽĨ ƐĂĨĞƚǇ ĂŶĚ ĞĨĨŝĐĂĐǇ ŝŶ 
ƉŚĂƐĞ Ϯď ;^ƚƵĚǇ WdͲϭϰϭͲϱϰͿ͕ Ă ƌĂŶĚŽŵŝǌĞĚ͕ ĚŽƵďůĞͲďůŝŶĚ͕ ĚŽƐĞͲĨŝŶĚŝŶŐ ;Ϭ͘ϳϱ ŵŐ͕ ϭ͘Ϯϱ ŵŐ͕ ĂŶĚ 
ϭ͘ϳϱ ŵŐͿ ƐƚƵĚǇ ŽĨ ϭϮ ǁĞĞŬƐ ŝŶ ĚƵƌĂƚŝŽŶ͘ dŚĞ ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ŝŶ ƚŚŝƐ ƉŚĂƐĞ Ϯď ƚƌŝĂů ǁĂƐ ĐŚĂŶŐĞ 
ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ^^�Ɛ͘ dŚĞ ďĂƐŝƐ ĨŽƌ ƚŚĞ ĚŽƐĞ ƐĞůĞĐƚŝŽŶ ŝƐ ĚŝƐĐƵƐƐĞĚ ŝŶ 
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�ĚĚŝƚŝŽŶĂů �ŶĂůǇƐĞƐ �ŽŶĚƵĐƚĞĚ ŽŶ /ŶĚŝǀŝĚƵĂů dƌŝĂůƐ 

�ůŝŶŝĐĂů DĞĂŶŝŶŐĨƵůŶĞƐƐ ŽĨ dƌĞĂƚŵĞŶƚ �ŝĨĨĞƌĞŶĐĞ͗ �ǆƉůŽƌĂƚŽƌǇ ZĞƐƉŽŶĚĞƌ �ŶĂůǇƐŝƐ 
dŽ ŝŶƚĞƌƉƌĞƚ ĐůŝŶŝĐĂů ŵĞĂŶŝŶŐĨƵůŶĞƐƐ ŽĨ ƚŚĞ ƌĞƐƵůƚƐ ĨƌŽŵ ƚŚĞ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ŽĨ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ 
ĂŶĚ ĐŚĂŶŐĞ ŝŶ ĚŝƐƚƌĞƐƐ͕ ďĂƐĞĚ ŽŶ ŽƵƌ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶǀĞŶĞĚ ĂŶ /ŶĚĞƉĞŶĚĞŶƚ
�ŶĐŚŽƌ �ƐƐĞƐƐŵĞŶƚ �ŽŵŵŝƚƚĞĞ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ǁŝƚŚŝŶͲƉĂƚŝĞŶƚ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ ŽĨ &^&/Ͳ� ĂŶĚ 
&^�^Ͳ��K Yϭϯ͘ϰϳ dŚĞ �ŽŵŵŝƚƚĞĞ ƌĞĐŽŵŵĞŶĚĞĚ ĂŶ &^&/Ͳ� ƐĐŽƌĞ ĐŚĂŶŐĞ ŽĨ шϬ͘ϲ ĂŶĚ &^�^Ͳ��K
Yϭϯ ƐĐŽƌĞ ĐŚĂŶŐĞ ŽĨ шϭ͘Ϭ ĂƐ ǁŝƚŚŝŶͲƉĂƚŝĞŶƚ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ ƐĐŽƌĞƐ͘ tĞ ĂŐƌĞĞ ǁŝƚŚ ƚŚĞ 
�ŽŵŵŝƚƚĞĞ͛Ɛ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ ŽŶ ƚŚĞ ǁŝƚŚŝŶͲƉĂƚŝĞŶƚ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ ŽĨ шϭ͘Ϭ ĨŽƌ &^�^Ͳ��KͲ 
Yϭϯ͘ ,ŽǁĞǀĞƌ͕ ǁĞ ĐŽŶĐůƵĚĞ ƚŚĂƚ Ă ŚŝŐŚĞƌ ǁŝƚŚŝŶͲƉĂƚŝĞŶƚ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞ ƐĐŽƌĞ ŽĨ ϭ͘Ϯ ƉŽŝŶƚƐ 
ĨŽƌ &^&/Ͳ� ŝƐ ŵŽƌĞ ĂƉƉƌŽƉƌŝĂƚĞ ƚŚĂŶ ƚŚĞ Ϭ͘ϲ ƉŽŝŶƚ ƚŚĂƚ ƚŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽƉŽƐĞĚ͘ dŚĞ ĂŶĐŚŽƌͲ
ďĂƐĞĚ ŵĞƚŚŽĚƐ ƐƵŐŐĞƐƚĞĚ Ă ĐƵƚ ƉŽŝŶƚ ŝŶ ƚŚĞ ƌĂŶŐĞ ĨƌŽŵ Ϭ͘ϲ ƚŽ ϭ͘Ϯ͘ dŚĞ ƌĞƐƵůƚƐ ĨƌŽŵ Ğǆŝƚ ƐƵƌǀĞǇƐ 
ĂŶĚ ŝŶƚĞƌǀŝĞǁƐ ŽĨ ƉĂƚŝĞŶƚƐ ǁŚŽ ƌĞƉŽƌƚĞĚ ŚĂǀŝŶŐ ĞǆƉĞƌŝĞŶĐĞĚ ŵĞĂŶŝŶŐĨƵů ĐŚĂŶŐĞƐ ƐŚŽǁĞĚ ĂŶ 
ĂǀĞƌĂŐĞ ĐŚĂŶŐĞ ƐĐŽƌĞ ŽĨ ϭ͘Ϯ͘ dƌŝĂŶŐƵůĂƚŝŶŐ ƚŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚĞ ĂŶĐŚŽƌͲďĂƐĞĚ ŵĞƚŚŽĚƐ ĂŶĚ ƉĂƚŝĞŶƚ 
Ğǆŝƚ ƐƵƌǀĞǇ ĂŶĚ ŝŶƚĞƌǀŝĞǁƐ͕ Ă ĐŚĂŶŐĞ ƐĐŽƌĞ ŽĨ ϭ͘Ϯ ŝƐ ŵŽƌĞ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ ƵƐĞ ĂƐ ƚŚĞ ŵĞĂŶŝŶŐĨƵů 
ǁŝƚŚŝŶͲƉĂƚŝĞŶƚ ĐŚĂŶŐĞ ƐĐŽƌĞ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ƉĞƌĨŽƌŵĞĚ ĞǆƉůŽƌĂƚŽƌǇ ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐĞƐ ŝŶ ƚŚĞ D/dd ƉŽƉƵůĂƚŝŽŶ ĨŽƌ ďŽƚŚ ĐŽͲ
ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ƵƐŝŶŐ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^͘ dŚĞ �ƉƉůŝĐĂŶƚ ƵƐĞĚ Ă ĐŚĂŶŐĞ ŝŶ Ϭ͘ϲ ƚŽ 
ĚĞĨŝŶĞ ƌĞƐƉŽŶĚĞƌƐ ĨŽƌ ƚŚĞ &^&/Ͳ� ƐĐŽƌĞ ĂŶĚ ƵƐĞĚ Ă ĐŚĂŶŐĞ ŽĨ Ͳϭ ƚŽ ĚĞĨŝŶĞ ƌĞƐƉŽŶĚĞƌƐ ĨŽƌ ƚŚĞ
&^�^Ͳ��K Yϭϯ ƐĐŽƌĞ͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĂŶĂůǇƐĞƐ ǁĞƌĞ ǀĞƌŝĨŝĞĚ ĂůŽŶŐ ǁŝƚŚ ĂĚĚŝƚŝŽŶĂů ĞǆƉůŽƌĂƚŽƌǇ 
ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐĞƐ ďĂƐĞĚ ŽŶ Ă ĐŚĂŶŐĞ ŽĨ ϭ͘Ϯ ĨŽƌ &^&/Ͳ� ƐĐŽƌĞ ;ǁŚŝĐŚ ǁĂƐ ĚĞƚĞƌŵŝŶĞĚ ƚŽ ďĞ
ŵŽƌĞ ĂƉƉƌŽƉƌŝĂƚĞ ƚŚĂŶ Ă ĐŚĂŶŐĞ ŽĨ Ϭ͘ϲ ĨŽƌ Ă ƌĞƐƉŽŶĚĞƌ ĚĞĨŝŶŝƚŝŽŶͿ͘ dŚĞ ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐŝƐ ǁĂƐ 
ĂůƐŽ ĞǆĂŵŝŶĞĚ ƵƐŝŶŐ Ă ĐŚĂŶŐĞ ŽĨ ͲϮ ŝŶ &^�^Ͳ��K Yϭϯ ƐĐŽƌĞ ƚŽ ĚĞƚĞƌŵŝŶĞ ǁŚĞƚŚĞƌ ƚŚĞ 
ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐŝƐ ĨŽƌ &^�^Ͳ��K Yϭϯ ǁĂƐ ƌĞĂƐŽŶĂďůǇ ƌŽďƵƐƚ͘ 

�Ɛ ƚƌĞĂƚŵĞŶƚ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ƌĂƚĞƐ ǁĞƌĞ ŵƵĐŚ ŚŝŐŚĞƌ ŝŶ ƚŚĞ �Dd ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ĐŽŵƉĂƌĞĚ 
ƚŽ ƉůĂĐĞďŽ͕ ĂĚĚŝƚŝŽŶĂů ĞǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĚĞƚĞƌŵŝŶĞ ŝĨ Ă ŚŝŐŚĞƌ 
ƉĞƌĐĞŶƚĂŐĞ ŽĨ ƉĂƚŝĞŶƚƐ ǁĞƌĞ ĞǆƉĞƌŝĞŶĐŝŶŐ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚĞĐƌĞĂƐĞ ŝŶ ĚŝƐƚƌĞƐƐ Ăƚ ƚŚĞ 
ĞŶĚ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ŝŶ ƚŚĞ �Dd ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ � ƚŽƚĂů ŽĨ ϯϵ͘ϱй ĂŶĚ 
ϯϴ͘ϳй ŽĨ D/dd ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĂŶĚ ϭϯ͘ϯй ĂŶĚ Ϯϰ͘ϱй ŽĨ D/dd ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ WůĂĐĞďŽ
ŐƌŽƵƉ ĚŝĚ ŶŽƚ ĐŽŵƉůĞƚĞ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ŝŶ ^ƚƵĚǇ �DdͲϯϬϭ ĂŶĚ ^ƚƵĚǇ �DdͲ 
ϯϬϮ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ � ĐŽŵƉŽƐŝƚĞ ƌĞƐƉŽŶĚĞƌ ĚĞĨŝŶŝƚŝŽŶ ǁĂƐ ƵƐĞĚ ǁŚĞƌĞ ƉĂƚŝĞŶƚƐ ǁĞƌĞ ŽŶůǇ 
ĐŽŶƐŝĚĞƌĞĚ ƌĞƐƉŽŶĚĞƌƐ ŝĨ ƚŚĞǇ ďŽƚŚ ĐŽŵƉůĞƚĞĚ ƚŚĞ ƐƚƵĚǇ ĂŶĚ ĞǆƉĞƌŝĞŶĐĞĚ ĂŶ ŝŶĐƌĞĂƐĞ ŽĨ ϭ͘Ϯ Žƌ 
ŐƌĞĂƚĞƌ ĨŽƌ &^&/Ͳ� Žƌ Ă ĚĞĐƌĞĂƐĞ ŽĨ ϭ Žƌ ůĞƐƐ ŝŶ &^�^Ͳ��K Yϭϯ͘ /Ŷ ƚŚŝƐ ĂŶĂůǇƐŝƐ͕ ƚŚĞ ĂďƐŽůƵƚĞ
ĚŝĨĨĞƌĞŶĐĞ ŝŶ ƚŚĞ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ƌĞƐƉŽŶĚĞƌƐ ǁŝƚŚ �Dd ĂŶĚ ƚŚĞ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ƌĞƐƉŽŶĚĞƌƐ ǁŝƚŚ 
ƉůĂĐĞďŽ ŝŶ ^ƚƵĚǇ �DdͲϯϬϭ ǁĂƐ ϲй ĨŽƌ ƚŚĞ &^&/Ͳ� ;Ϯϰй ĨŽƌ �Dd͖ ϭϴй ĨŽƌ ƉůĂĐĞďŽͿ ĂŶĚ ϲй ĨŽƌ
&^�^Ͳ��K Yϭϯ ;ϯϳй ĨŽƌ �Dd͖ ϯϭй ĨŽƌ ƉůĂĐĞďŽͿ͘ /Ŷ ^ƚƵĚǇ �DdͲϯϬϮ͕ ƚŚĞ ĂďƐŽůƵƚĞ ĚŝĨĨĞƌĞŶĐĞ ŝŶ
ƚŚĞ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ƌĞƐƉŽŶĚĞƌƐ ǁŝƚŚ �Dd ĂŶĚ ƚŚĞ ƉĞƌĐĞŶƚĂŐĞ ŽĨ ƌĞƐƉŽŶĚĞƌƐ ǁŝƚŚ ƉůĂĐĞďŽ ǁĂƐ 

ϰϳ dŚĞ ƌĂƚŝŽŶĂůĞ ĂŶĚ ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ ƉƌŽĐĞƐƐ ŽĨ ƚŚĞ /ŶĚĞƉĞŶĚĞŶƚ �ŶĐŚŽƌ �ƐƐĞƐƐŵĞŶƚ �ŽŵŵŝƚƚĞĞ ĂƌĞ ĚĞƐĐƌŝďĞĚ ŝŶ
�ƉƉĞŶĚŝǆ � ŽĨ ƚŚĞ ƉƌĞͲE�� ŵĞĞƚŝŶŐ ƉĂĐŬĂŐĞ ƵŶĚĞƌ /E� ϲϰϭϭϵ͘ 
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Additional Analyses Conducted on Individual Trials

Clinical Meaningfulness of Treatment Difference: Exploratory Responder Analysis

To interpret clinical meaningfulness of the results from the primary analysis of change in desire

and change in distress, based on our recommendation, the Applicant convened an Independent

Anchor Assessment Committee to assess the within-patient meaningful change of FSFl-D and

FSDS-DAO Q13.47 The Committee recommended an FSFl-D score change of 20.6 and FSDS-DAO

Q13 score change of 21.0 as within-patient meaningful change scores. We agree with the

Committee’s recommendation on the within-patient meaningful change of 21.0 for FSDS-DAO-

Q13. However, we conclude that a higher within-patient meaningful change score of 1.2 points

for FSFl-D is more appropriate than the 0.6 point that the Applicant proposed. The anchor-

based methods suggested a cut point in the range from 0.6 to 1.2. The results from exit surveys

and interviews of patients who reported having experienced meaningful changes showed an

average change score of 1.2. Triangulating the results of the anchor-based methods and patient

exit survey and interviews, a change score of 1.2 is more appropriate for use as the meaningful

within-patient change score.

The Applicant performed exploratory responder analyses in the MI'I'I' population for both co-

primary endpoints using the change from baseline to EOS. The Applicant used a change in 0.6 to

define responders for the FSFl-D score and used a change of -1 to define responders for the

FSDS-DAO Q13 score. The Applicant’s analyses were verified along with additional exploratory

responder analyses based on a change of 1.2 for FSFl-D score (which was determined to be

more appropriate than a change of 0.6 for a responder definition). The responder analysis was

also examined using a change of -2 in FSDS-DAO Q13 score to determine whether the

responder analysis for FSDS-DAO Q13 was reasonably robust.

As treatment discontinuation rates were much higher in the BMT treatment groups compared

to placebo, additional exploratory analyses were performed to determine if a higher

percentage of patients were experiencing an increase in desire and decrease in distress at the

end of the double-blind treatment period in the BMT treatment groups. A total of 39.5% and

38.7% of MI'I'I' patients in the BMT group and 13.3% and 24.5% of MI'I'I' patients in the Placebo

group did not complete the double-blind treatment period in Study BMT-301 and Study BMT-

302, respectively. A composite responder definition was used where patients were only

considered responders if they both completed the study and experienced an increase of 1.2 or

greater for FSFl-D or a decrease of 1 or less in FSDS-DAO Q13. In this analysis, the absolute

difference in the percentage of responders with BMT and the percentage of responders with

placebo in Study BMT-301 was 6% for the FSFl-D (24% for BMT; 18% for placebo) and 6% for

FSDS-DAO Q13 (37% for BMT; 31% for placebo). In Study BMT-302, the absolute difference in

the percentage of responders with BMT and the percentage of responders with placebo was

47 The rationale and decision-making process of the Independent Anchor Assessment Committee are described in

Appendix D ofthe pre-NDA meeting package under IND 64119.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ϭϬй ĨŽƌ ƚŚĞ &^&/Ͳ� ;Ϯϲй ĨŽƌ �Dd͖ ϭϲй ĨŽƌ ƉůĂĐĞďŽͿ ĂŶĚ ϭй ĨŽƌ &^�^Ͳ��K Yϭϯ ;ϯϯй ĨŽƌ �Dd͖
ϯϮй ĨŽƌ ƉůĂĐĞďŽͿ͘ 

&ŝŐƵƌĞ ϭϵ ĚŝƐƉůĂǇƐ ƚŚĞ ƉĞƌĐĞŶƚ ŽĨ ƚŚĞ D/dd ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ ƚǁŽ WŚĂƐĞ ϯ ƚƌŝĂůƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ
ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ĂŶĚ ĂĐŚŝĞǀĞĚ ǀĂƌŝŽƵƐ ůĞǀĞůƐ ŽĨ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ &^&/Ͳ�ĞƐŝƌĞ
�ŽŵĂŝŶ ^ĐŽƌĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ;ŚŝŐŚĞƌ ƐĐŽƌĞƐ ŝŶĚŝĐĂƚĞ ŝŶĐƌĞĂƐĞĚ ƐĞǆƵĂů ĚĞƐŝƌĞͿ͘ dŚĞ ƉƌŽƉŽƌƚŝŽŶ ŽĨ 
ƉĂƚŝĞŶƚƐ ƚŚĂƚ ĐŽŵƉůĞƚĞĚ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ĂŶĚ ĞǆƉĞƌŝĞŶĐĞĚ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ 
ĚĞƐŝƌĞ ŝƐ ƐůŝŐŚƚůǇ ŐƌĞĂƚĞƌ ŝŶ ƚŚĞ ďƌĞŵĞůĂŶŽƚŝĚĞ ŐƌŽƵƉ ĨŽƌ ĞǀĞƌǇ ĐƵƚŽĨĨ ǀĂůƵĞ͘ 

WĂƚŝĞŶƚƐ ǁŚŽ ĚŝĚ ŶŽƚ ĐŽŵƉůĞƚĞ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ Žƌ ǁĞƌĞ ŵŝƐƐŝŶŐ ďĂƐĞůŝŶĞ 
ƐĐŽƌĞƐ ĂƌĞ ŶŽƚ ĐŽŶƐŝĚĞƌĞĚ ƚŽ ŚĂǀĞ ĞǆƉĞƌŝĞŶĐĞĚ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ &^&/Ͳ� ƐĐŽƌĞ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ
ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͘ 

)LJXUH ��� 3HUFHQW RI 3DWLHQWV �0,77 3RSXODWLRQ� :KR &RPSOHWHG WKH 7UHDWPHQW 3HULRG DQG
$FKLHYHG 9DULRXV /HYHOV RI ,QFUHDVHV LQ WKH )6),�'HVLUH 'RPDLQ 6FRUH 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW DQG $'6/6�[SW� 

&ŝŐƵƌĞ ϮϬ ĚŝƐƉůĂǇƐ ƚŚĞ ƉĞƌĐĞŶƚ ŽĨ ƚŚĞ D/dd ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ ƚǁŽ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ
ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ĂŶĚ ĂĐŚŝĞǀĞĚ ǀĂƌŝŽƵƐ ůĞǀĞůƐ ŽĨ ĚĞĐƌĞĂƐĞ ŝŶ ƚŚĞ &^�^Ͳ��K Yϭϯ ƐĐŽƌĞ ĨƌŽŵ 
ďĂƐĞůŝŶĞ ;ŚŝŐŚĞƌ ƐĐŽƌĞƐ ŝŶĚŝĐĂƚĞ ŐƌĞĂƚĞƌ ƌĞĚƵĐƚŝŽŶ ŝŶ ĚŝƐƚƌĞƐƐͿ͘ dŚĞ ƉƌŽƉŽƌƚŝŽŶ ŽĨ ƉĂƚŝĞŶƚƐ ƚŚĂƚ 
ĐŽŵƉůĞƚĞĚ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ĂŶĚ ĞǆƉĞƌŝĞŶĐĞĚ Ă ĚĞĐƌĞĂƐĞ ŝŶ ĚŝƐƚƌĞƐƐ ŝƐ ƐůŝŐŚƚůǇ 
ŐƌĞĂƚĞƌ ŝŶ ƚŚĞ ďƌĞŵĞůĂŶŽƚŝĚĞ ŐƌŽƵƉ ĨŽƌ ĞǀĞƌǇ ĐƵƚŽĨĨ ǀĂůƵĞ͘ 

WĂƚŝĞŶƚƐ ǁŚŽ ĚŝĚ ŶŽƚ ĐŽŵƉůĞƚĞ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ Žƌ ǁĞƌĞ ŵŝƐƐŝŶŐ ĐŚĂŶŐĞ ĨƌŽŵ 
ďĂƐĞůŝŶĞ ƐĐŽƌĞƐ ĂƌĞ ŶŽƚ ĐŽŶƐŝĚĞƌĞĚ ƚŽ ŚĂǀĞ ĞǆƉĞƌŝĞŶĐĞĚ Ă ĚĞĐƌĞĂƐĞ ŝŶ &^�^Ͳ��K Yϭϯ ƐĐŽƌĞ Ăƚ 
ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 3HUFHQW RI 3DWLHQWV �0,77 3RSXODWLRQ� :KR &RPSOHWHG WKH 7UHDWPHQW 3HULRG DQG
$FKLHYHG 9DULRXV /HYHOV RI 5HGXFWLRQV LQ WKH )6'6�'$2 4�� 6FRUH 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU¶V DQDO\VLV FUHDWHG IURP $'())��[SW DQG $'6/�[SW 

'�YͲYϯ 

�ǆƉůŽƌĂƚŽƌǇ ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐĞƐ ďĂƐĞĚ ŽŶ ƚŚĞ '�YͲYϯ ƉƌŽǀŝĚĞĚ ĨƵƌƚŚĞƌ ƐƵƉƉŽƌƚ ƚŽ ƚŚĞ 
ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ĨŝŶĚŝŶŐƐ͘ 

EƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ 

&ŝŐƵƌĞ Ϯϭ ĚŝƐƉůĂǇƐ ďŽǆƉůŽƚƐ ĨŽƌ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĚƵƌŝŶŐ ƚŚĞ ϰͲǁĞĞŬ 
ƉĞƌŝŽĚƐ ƉƌŝŽƌ ƚŽ ĞĂĐŚ ĐůŝŶŝĐĂů ǀŝƐŝƚ ĚƵƌŝŶŐ ƚŚĞ ƐŝŶŐůĞͲ ĂŶĚ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚƐ͘ dŚĞ 
ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ Ăƚ ƚŚĞ ůŝƐƚĞĚ ǁĞĞŬ ŽŶ ƚŚĞ ǆͲĂǆŝƐ ŵĞĂƐƵƌĞƐ ƚŚĞ ƚŽƚĂů ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ 
ĚƵƌŝŶŐ ďŽƚŚ ƚŚĂƚ ǁĞĞŬ ĂŶĚ ƚŚĞ ƚŚƌĞĞ ǁĞĞŬƐ ƉƌŝŽƌ ƚŽ ƚŚĂƚ ǁĞĞŬ ;Ğ͘Ő͕͘ tĞĞŬ ϴ ŵĞĂƐƵƌĞƐ ƚŚĞ 
ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĨƌŽŵ tĞĞŬƐ ϱ ƚŚƌŽƵŐŚ ϴͿ͘ dŚĞ ďŽƚƚŽŵ ŽĨ ƚŚĞ ďŽǆ ƌĞƉƌĞƐĞŶƚƐ ƚŚĞ ϮϱƚŚ 
ƉĞƌĐĞŶƚŝůĞ ĂŶĚ ƚŚĞ ƚŽƉ ŽĨ ƚŚĞ ďŽǆ ƌĞƉƌĞƐĞŶƚƐ ƚŚĞ ϳϱƚŚ ƉĞƌĐĞŶƚŝůĞ ĨŽƌ ƚŚĞ ŶƵŵďĞƌ ŝŶũĞĐƚŝŽŶƐ͘ dŚĞ 
ĐŝƌĐůĞ ĚĞŶŽƚĞƐ ƚŚĞ ĂǀĞƌĂŐĞ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĂŶĚ ƚŚĞ ůŝŶĞ ŝŶƐŝĚĞ ƚŚĞ ďŽǆ ŝƐ ƚŚĞ ŵĞĚŝĂŶ 
ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ͘ dŚĞ ůŝŶĞ ĂďŽǀĞ ƚŚĞ ďŽǆ ŵĂƌŬƐ ƚŚĞ ŵĂǆŝŵƵŵ ǀĂůƵĞ ĂŶĚ ĂŶǇ ůŝŶĞ ďĞůŽǁ 
ŵĂƌŬƐ ƚŚĞ ŵŝŶŝŵƵŵ ǀĂůƵĞ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ŐŝǀĞŶ ĂŶ ŝŶũĞĐƚŝŽŶ Ăƚ ƚŚĞ ĐůŝŶŝĐ ĚƵƌŝŶŐ ƚŚĞ ďĞŐŝŶŶŝŶŐ ŽĨ 
ƐƚƵĚǇ tĞĞŬ ϱ ;ďĞŐŝŶŶŝŶŐ ŽĨ ƚŚĞ ƐŝŶŐůĞͲďůŝŶĚ W�K ƌƵŶͲŝŶ ƉĞƌŝŽĚͿ ĂŶĚ ƚŚĞ ďĞŐŝŶŶŝŶŐ ŽĨ ƐƚƵĚǇ 
tĞĞŬ ϵ ;ĞŶĚ ŽĨ ƚŚĞ ƐŝŶŐůĞͲďůŝŶĚ W�K ƌƵŶͲŝŶ ƉĞƌŝŽĚͿ͕ ǁŚŝĐŚ ĂƌĞ ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ 
ŝŶũĞĐƚŝŽŶƐ ĨŽƌ tĞĞŬƐ ϴ ĂŶĚ ϭϮ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ KŶ ĂǀĞƌĂŐĞ͕ ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ŚĂĚ ĨĞǁĞƌ 
ŝŶũĞĐƚŝŽŶƐ ĨŽƌ ĞǀĞƌǇ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ĂĨƚĞƌ ƚŚĞ ƐŝŶŐůĞͲďůŝŶĚ ƉĞƌŝŽĚ͖ ŚŽǁĞǀĞƌ͕ ƚŚĞ ŶƵŵďĞƌ ŽĨ 
ŝŶũĞĐƚŝŽŶƐ ĚŝĚ ŶŽƚ ĚŝĨĨĞƌ ďǇ ŵƵĐŚ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ �ĨƚĞƌ tĞĞŬ ϭϮ͕ ŵŽƌĞ ƚŚĂŶ ϳϱй ŽĨ 
ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ŚĂĚ ƚŚƌĞĞ Žƌ ĨĞǁĞƌ ŝŶũĞĐƚŝŽŶƐ ĂŶĚ ŽǀĞƌ Ϯϱй ŚĂĚ ŽŶůǇ ŽŶĞ ŝŶũĞĐƚŝŽŶ͘ 
^ƵďũĞĐƚƐ ǁĞƌĞ ŝŶƐƚƌƵĐƚĞĚ ƚŽ ƚĂŬĞ Ăƚ ůĞĂƐƚ ŽŶĞ ŝŶũĞĐƚŝŽŶ ĞǀĞƌǇ ϰ ǁĞĞŬƐ͘ dŚĞ ƉůŽƚ ŽŶůǇ ŝŶĐůƵĚĞƐ ƚŚĞ 
ƌĞƉŽƌƚĞĚ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ͘ ^ƵďũĞĐƚƐ ǁŚŽ ĚŝĚ ŶŽƚ ƌĞƉŽƌƚ ĂŶǇ ŝŶũĞĐƚŝŽŶƐ ĚƵƌŝŶŐ Ă ƐƚƵĚǇ ŵŽŶƚŚ 
ǁĞƌĞ ŶŽƚ ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĨŽƌ ƚŚĂƚ ƚŝŵĞ ƉĞƌŝŽĚ͕ ďƵƚ ŽŶůǇ Ă ƐŵĂůů ŶƵŵďĞƌ ŽĨ 
ƐƵďũĞĐƚƐ ĚŝĚ ŶŽƚ ƌĞƉŽƌƚ ĂŶǇ ŝŶũĞĐƚŝŽŶƐ ĚƵƌŝŶŐ Ă ƐƚƵĚǇ ŵŽŶƚŚ ǁŚŝůĞ Ɛƚŝůů ĞŶƌŽůůĞĚ ŝŶ ƚŚĞ ƐƚƵĚǇ͘ 

ϭϰϳ
 

Reference ID: 4452816 



  

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 'LVWULEXWLRQ RI WKH 1XPEHU RI ,QMHFWLRQV GXULQJ 3ODFHER /HDG�,Q DQG 'RXEOH�%OLQG
7UHDWPHQW 3HULRG� 

:HHN � UHSUHVHQWV WKH HQG RI VLQJOH�EOLQG SODFHER WUHDWPHQW� :HHN �� UHSUHVHQWV HQG RI ���ZHHN GRXEOH�EOLQG SHULRG 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 

ϭϰϴ
 

Reference ID: 4452816 



  

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ŶĂůǇƐĞƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĚĞƚĞƌŵŝŶĞ ŝĨ ƚŚĞƌĞ ǁĂƐ Ă ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ 
ŝŶũĞĐƚŝŽŶƐ ƵƐĞĚ ĂŶĚ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͘ &ŝŐƵƌĞ ϮϮ ĂŶĚ &ŝŐƵƌĞ Ϯϯ ĚŝƐƉůĂǇ ƐĐĂƚƚĞƌ 
ƉůŽƚƐ ĨŽƌ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ĂŶĚ ƚŚĞ ŶƵŵďĞƌ ŽĨ 
ŝŶũĞĐƚŝŽŶƐ ƵƐĞĚ ĚƵƌŝŶŐ ƚŚĞ ƌĞƉŽƌƚĞĚ ƌĞĐĂůů ƉĞƌŝŽĚ͘ >ŽĐĂůůǇ ĞƐƚŝŵĂƚĞĚ ƐŵŽŽƚŚŝŶŐ ŝƐ ĂůƐŽ ĚŝƐƉůĂǇĞĚ 
ŝŶ ƚŚĞ ƐĐĂƚƚĞƌ ƉůŽƚ͘ dŚĞ ĐƵƌǀĞƐ ƐŚŽǁ Ă ƚƌĞŶĚ ƚŚĂƚ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ŝƐ 
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ Ă ĚĞĐƌĞĂƐĞ ŝŶ ĚŝƐƚƌĞƐƐ͘ dŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ƚŚĞ 
ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĂŶĚ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ ŝƐ ƐƚƌŽŶŐĞƌ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ƚŚĂŶ 
ƚŚĞ W�K ŐƌŽƵƉ͕ ƚŚŽƵŐŚ ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĂƉƉĞĂƌƐ ǁĞĂŬ͘ dŚĞƌĞ ŝƐ ĂůŵŽƐƚ ŶŽ 
ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĂŶĚ ƚŚĞ ĐŚĂŶŐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ ĨŽƌ ƚŚĞ 
W�K ŐƌŽƵƉ͘ dŚĞ ƐƚƌŽŶŐĞƌ ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŝŶũĞĐƚŝŽŶƐ ĂŶĚ ƚŚĞ ĐŚĂŶŐĞ ŝŶ 
ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ ĨŽƌ ƚŚĞ �Dd ŐƌŽƵƉ ƉƌŽǀŝĚĞ ƐƵƉƉŽƌƚ ĨŽƌ ƚŚĞ ĚƌƵŐ ďĞŝŶŐ ĞĨĨŝĐĂĐŝŽƵƐ͕ ĂůƚŚŽƵŐŚ 
ŝƚ ĂƉƉĞĂƌƐ ƚŚĞ ĞĨĨĞĐƚƐ ŽĨ ƚŚĞ ĚƌƵŐ ŽŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ ĂƌĞ ŵŽĚĞƐƚ͘ 

)LJXUH ��� &KDQJH LQ 'HVLUH )URP %DVHOLQH &RPSDUHG WR WKH 1XPEHU RI ,QMHFWLRQV 8VHG LQ WKH ��
'D\V 3ULRU WR 6WXG\ 9LVLW 'XULQJ WKH 'RXEOH�%OLQG 7UHDWPHQW 3HULRG 

$EEUHYLDWLRQV� $EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 

ϭϰϵ
 

Reference ID: 4452816 



  

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� &KDQJH LQ 'LVWUHVV )URP %DVHOLQH &RPSDUHG WR WKH 1XPEHU RI ,QMHFWLRQV 8VHG LQ WKH ��
'D\V 3ULRU WR 6WXG\ 9LVLW 'XULQJ WKH 'RXEOH�%OLQG 7UHDWPHQW 3HULRG 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 

�ŽŵƉĂƌŝƐŽŶ ŽĨ ��Y �ĂŝůǇ �ŝĂƌǇ sĞƌƐŝŽŶ tŝƚŚ ϰͲtĞĞŬ ZĞĐĂůů sĞƌƐŝŽŶ 
�ƵĞ ƚŽ ĐŽŶĐĞƌŶƐ ƚŚĂƚ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů ƉĞƌŝŽĚ ƵƐĞĚ ĨŽƌ ƚŚĞ ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ŵŝŐŚƚ ŶŽƚ 
ĂĐĐƵƌĂƚĞůǇ ĐĂƉƚƵƌĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ƚŚĞ ĚƌƵŐ͕ ĂĚĚŝƚŝŽŶĂů ĞǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ 
ĐŽŵƉĂƌŝŶŐ ƚŚĞ ��Y ĚĂŝůǇ ĚŝĂƌǇ ǁŝƚŚ ƚŚĞ ŵŽŶƚŚůǇ ǀĞƌƐŝŽŶ ;ϰͲǁĞĞŬ ƌĞĐĂůůͿ͘ �ůƚŚŽƵŐŚ ƚŚĞ ��Y ǁĂƐ 
ŶŽƚ ƵƐĞĚ ĂƐ Ă ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ͕ ŝƚ ĐŽŶƚĂŝŶƐ ŵƵůƚŝƉůĞ ƋƵĞƐƚŝŽŶƐ ƌĞůĂƚĞĚ ƚŽ ƐĞǆƵĂů ĚĞƐŝƌĞ͘ dŚĞ 
ĞǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ŝŶĚŝĐĂƚĞĚ ƚŚĂƚ ĚĂŝůǇ ĚŝĂƌǇ ƌĞƐƉŽŶƐĞƐ ǁĞƌĞ ŵŽĚĞƌĂƚĞůǇ ĐŽƌƌĞůĂƚĞĚ ǁŝƚŚ ƚŚĞ 
ŵŽŶƚŚůǇ ǀĞƌƐŝŽŶ ĂŶĚ ƌĞƐƵůƚƐ ǁĞƌĞ ŐĞŶĞƌĂůůǇ ĐŽŶƐŝƐƚĞŶƚ ďĞƚǁĞĞŶ ƚŚĞ ƚǁŽ ǀĞƌƐŝŽŶƐ͘ ,ŽǁĞǀĞƌ͕ 
ƚŚĞƌĞ ǁĞƌĞ ƐĞǀĞƌĂů ŬĞǇ ůŝŵŝƚĂƚŝŽŶƐ ƚŽ ƚŚĞƐĞ ĂŶĂůǇƐĞƐ͕ ŝŶĐůƵĚŝŶŐ ƚŚĞ ĚĂŝůǇ ĚŝĂƌǇ ŽŶůǇ ĐŽǀĞƌŝŶŐ ϭͲ 
ǁĞĞŬ ŽƵƚ ŽĨ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů ƉĞƌŝŽĚ ĐŽǀĞƌĞĚ ďǇ ƚŚĞ ŵŽŶƚŚůǇ ǀĞƌƐŝŽŶ ĂŶĚ ŽŶůǇ ďĞŝŶŐ 
ĂĚŵŝŶŝƐƚĞƌĞĚ ďĞĨŽƌĞ ĨŽƵƌ ƐƚƵĚǇ ǀŝƐŝƚƐ͘ 

8.1.3. Assessment of Efficacy Across Trials 

dŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶĚƵĐƚĞĚ ƚǁŽ ŝĚĞŶƚŝĐĂů͕ ĂĚĞƋƵĂƚĞ ĂŶĚ ǁĞůůͲĐŽŶƚƌŽůůĞĚ͕ ƉŚĂƐĞ ϯ͕ ƌĂŶĚŽŵŝǌĞĚ͕ 
W�KͲĐŽŶƚƌŽůůĞĚ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ,^�� ƵƐŝŶŐ ƚǁŽ ĐŽƉƌŝŵĂƌǇ 
ĞŶĚƉŽŝŶƚƐ͗ ƐĞǆƵĂů ĚĞƐŝƌĞ ;&^&/Ͳ�Ϳ ĂŶĚ ĚŝƐƚƌĞƐƐ ;&^�^ͲYϭϯͿ͘ �ŽƚŚ ƚƌŝĂůƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ
ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ ŽƵƌ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ĚƵƌŝŶŐ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ ĂƐ ŽƵƚůŝŶĞĚ ŝŶ ƚŚĞ ϮϬϭϲ ĚƌĂĨƚ 
ŐƵŝĚĂŶĐĞ ŽŶ ĚĞǀĞůŽƉŝŶŐ ĚƌƵŐƐ ƚŽ ƚƌĞĂƚ ůŽǁ ƐĞǆƵĂů ŝŶƚĞƌĞƐƚ͕ ĚĞƐŝƌĞ͕ ĂŶĚͬŽƌ ĂƌŽƵƐĂů ŝŶ ǁŽŵĞŶ 
ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ƚŚĞ ĞŶƌŽůůĞĚ ƉŽƉƵůĂƚŝŽŶ ;h͘^͘ ĂŶĚ �ĂŶĂĚĂ ŽŶůǇͿ͕ ƚƌŝĂů ĚƵƌĂƚŝŽŶ ĂŶĚ ĚĞƐŝŐŶ͕ 
ĞĨĨŝĐĂĐǇ ĞŶĚƉŽŝŶƚƐ͕ ŵĞƚŚŽĚ ŽĨ ĚĂƚĂ ĐĂƉƚƵƌĞ͕ ĂŶĚ ĐůŝŶŝĐĂů ŽƵƚĐŽŵĞ ĂƐƐĞƐƐŵĞŶƚ ŝŶƐƚƌƵŵĞŶƚƐ͘ 

�ĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ǁĞƌĞ ĐŽŶƐŝƐƚĞŶƚ ĂĐƌŽƐƐ ďŽƚŚ ƚƌŝĂůƐ͕ ƉƌŽǀŝĚŝŶŐ ĐŽŶĨŝƌŵĂƚŽƌǇ ĞǀŝĚĞŶĐĞ͘ dŚĞƌĞ ǁĂƐ Ă 
ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ďƵƚ ŵŽĚĞƐƚ ŵĞĚŝĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ĚĞƐŝƌĞ ĂŶĚ ĚĞĐƌĞĂƐĞ ŝŶ ĚŝƐƚƌĞƐƐ ĨŽƌ �Dd 
ĐŽŵƉĂƌĞĚ ƚŽ W�K ŝŶ ďŽƚŚ ƚƌŝĂůƐ͘ �ůƚŚŽƵŐŚ ƚŚĞƐĞ ŵĞĚŝĂŶ ŝŶĐƌĞĂƐĞƐ ǁĞƌĞ ŶƵŵĞƌŝĐĂůůǇ ƐŵĂůů͕ 
ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐĞƐ ƐŚŽǁĞĚ ƚŚĂƚ Ă ŐƌĞĂƚĞƌ ƉƌŽƉŽƌƚŝŽŶ ŽĨ �DdͲƚƌĞĂƚĞĚ ǁŽŵĞŶ ƌĞƉŽƌƚĞĚ 
ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƚŚĞŝƌ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ ƚŚĂŶ W�KͲƚƌĞĂƚĞĚ ǁŽŵĞŶ͘ DŽƐƚ ƐĞŶƐŝƚŝǀŝƚǇ ĂŶĂůǇƐĞƐ 

ϭϱϬ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĂůƐŽ ĨĂǀŽƌĞĚ �Dd͘ �ŽƚŚ ƚƌŝĂůƐ ĨĂŝůĞĚ ƚŽ ĚĞŵŽŶƐƚƌĂƚĞ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĞĨĨĞĐƚ ĨŽƌ �Dd ŽŶ ƚŚĞ ŶƵŵďĞƌ 
ŽĨ ^^�Ɛ͕ ďƵƚ͕ ĂƐ ŶŽƚĞĚ ƉƌĞǀŝŽƵƐůǇ͕ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ^^�Ɛ ŝƐ ŶŽƚ Ă ƌĞƋƵŝƌĞŵĞŶƚ ĨŽƌ ĂƉƉƌŽǀĂů ĨŽƌ 
ĚƌƵŐƐ ŝŶƚĞŶĚĞĚ ƚŽ ƚƌĞĂƚ ,^��͘ 

8.1.4. Integrated Assessment of Effectiveness 

tĞ ĐŽŶĐůƵĚĞ ƚŚĂƚ ƚŚĞ ĞǀŝĚĞŶƚŝĂƌǇ ƐƚĂŶĚĂƌĚ ĨŽƌ ĞƐƚĂďůŝƐŚŝŶŐ ĞĨĨĞĐƚŝǀĞŶĞƐƐ ŚĂƐ ďĞĞŶ ŵĞƚ͘ dŚĞ 
ĞĨĨŝĐĂĐǇ ĚĂƚĂ ƐƵďŵŝƚƚĞĚ ŝŶ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ ĐŽŶƐŝƐƚĞŶƚůǇ ĚĞŵŽŶƐƚƌĂƚĞ ŝŶ ƚǁŽ ĂĚĞƋƵĂƚĞ ĂŶĚ ǁĞůůͲ 
ĐŽŶƚƌŽůůĞĚ ƚƌŝĂůƐ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ĂĐƋƵŝƌĞĚ͕ ŐĞŶĞƌĂůŝǌĞĚ ,^��͕ ƚŚĂƚ ƚƌĞĂƚŵĞŶƚ 
ǁŝƚŚ �Dd ϭ͘ϳϱ ŵŐ ƐƵďĐƵƚĂŶĞŽƵƐ ŝŶũĞĐƚŝŽŶƐ͕ ǁŚĞŶ ƚĂŬĞŶ ŽŶ ĂŶ ĂƐͲŶĞĞĚĞĚ ďĂƐŝƐ͕ ƌĞƐƵůƚĞĚ ŝŶ͗ 

x ^ƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶĐƌĞĂƐĞƐ ŝŶ ƐĞǆƵĂů ĚĞƐŝƌĞ͕ ĂŶĚ 
x ^ƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ƌĞĚƵĐƚŝŽŶƐ ŝŶ ĚŝƐƚƌĞƐƐ ;͞ĨĞĞůŝŶŐ ďŽƚŚĞƌĞĚ͟Ϳ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ůŽǁ 
ƐĞǆƵĂů ĚĞƐŝƌĞ͘ 

/Ŷ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ͕ ǁŽŵĞŶ ƚƌĞĂƚĞĚ ǁŝƚŚ �Dd ŚĂĚ Ă ŵĞĚŝĂŶ ŝŶĐƌĞĂƐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^
ŝŶ ƚŚĞ ƐĞǆƵĂů ĚĞƐŝƌĞ ƐĐŽƌĞ͕ ĂƐ ŵĞĂƐƵƌĞĚ ďǇ ƚŚĞ &^&/Ͳ� ƐĐŽƌĞ͕ ŽĨ Ϭ͘ϲ ĐŽŵƉĂƌĞĚ ƚŽ Ă ŵĞĚŝĂŶ
ŝŶĐƌĞĂƐĞ ŽĨ Ϭ ĨŽƌ ǁŽŵĞŶ ǁŚŽ ƚŽŽŬ W�K͘ tŽŵĞŶ ƚƌĞĂƚĞĚ ǁŝƚŚ �Dd ĂůƐŽ ŚĂĚ Ă ŵĞĚŝĂŶ ĚĞĐƌĞĂƐĞ 
ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ �K^ ŝŶ ƚŚĞ ĚŝƐƚƌĞƐƐ ƐĐŽƌĞ ŽĨ ϭ ĐŽŵƉĂƌĞĚ ƚŽ Ă ŵĞĚŝĂŶ ĚĞĐƌĞĂƐĞ ŽĨ Ϭ ĨŽƌ ǁŽŵĞŶ 
ǁŚŽ ƚŽŽŬ W�K͘ /Ŷ ďŽƚŚ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͕ ĨŽƌ ďŽƚŚ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͕ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ
ďĞƚǁĞĞŶ ƚŚĞ �Dd ŐƌŽƵƉ ĂŶĚ W�K ǁĞƌĞ ƐƚĂƚŝƐƚŝĐĂůůǇ ƉĞƌƐƵĂƐŝǀĞ͘ 

dŽ ĞǀĂůƵĂƚĞ ƉŽƚĞŶƚŝĂů ĐůŝŶŝĐĂů ŵĞĂŶŝŶŐĨƵůŶĞƐƐ͕ ĂŶĐŚŽƌͲďĂƐĞĚ ĞǆƉůŽƌĂƚŽƌǇ ƌĞƐƉŽŶĚĞƌ ĂŶĂůǇƐĞƐ 
ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĨŽƌ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͘ dŚĞ ƉƌŽƉŽƌƚŝŽŶƐ ŽĨ ƌĞƐƉŽŶĚĞƌƐ ǁĞƌĞ ŚŝŐŚĞƌ ŝŶ 
�DdͲƚƌĞĂƚĞĚ ǁŽŵĞŶ ƚŚĂŶ W�KͲƚƌĞĂƚĞĚ ǁŽŵĞŶ ĨŽƌ ďŽƚŚ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͘ /Ŷ ^ƚƵĚǇ
ϯϬϭ͕ Ϯϰй ŽĨ �DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ƌĞƉŽƌƚĞĚ ŵĞĂŶŝŶŐĨƵů ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƚŚĞ &^&/Ͳ� ƐĐŽƌĞ
ĐŽŵƉĂƌĞĚ ƚŽ ϭϴй ŽĨ W�KͲƚƌĞĂƚĞĚ ƉĂƚŝĞŶƚƐ͘ /Ŷ ^ƚƵĚǇ ϯϬϮ͕ Ϯϲй ŽĨ �DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ƌĞƉŽƌƚĞĚ
ŵĞĂŶŝŶŐĨƵů ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƚŚĞ &^&/Ͳ� ƐĐŽƌĞ ĐŽŵƉĂƌĞĚ ƚŽ ϭϲй ŽĨ W�KͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ͘ &Žƌ
ƐĞǆƵĂů ĚŝƐƚƌĞƐƐ ŵĞĂƐƵƌĞĚ ƵƐŝŶŐ ƚŚĞ &^�^Ͳ��K YƵĞƐƚŝŽŶ ϭϯ͕ ϯϳй ŽĨ �DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ 
ƌĞƉŽƌƚĞĚ ŵĞĂŶŝŶŐĨƵů ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ^ƚƵĚǇ ϯϬϭ ĐŽŵƉĂƌĞĚ ƚŽ ϯϭй ŽĨ W�KͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ͘ /Ŷ
^ƚƵĚǇ ϯϬϮ͕ ϯϯй ŽĨ �DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ƌĞƉŽƌƚĞĚ ŵĞĂŶŝŶŐĨƵů ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƐĞǆƵĂů ĚŝƐƚƌĞƐƐ 
ĐŽŵƉĂƌĞĚ ƚŽ ϯϮй ŽĨ ƚŚŽƐĞ ŐŝǀĞŶ W�K͘ �ůƚŚŽƵŐŚ ƚŚĞ ŵĞĚŝĂŶ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ĂƌŵƐ 
ǁĂƐ ƐŵĂůů ĨŽƌ ďŽƚŚ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ͕ ƐŽŵĞ ǁŽŵĞŶ ŚĂǀĞ ŝŵƉƌŽǀĞĚ ƌĞƐƉŽŶƐĞ ƚŽ ƚƌĞĂƚŵĞŶƚ͘ 

8.2. Review of Safety 

8.2.1. Safety Review Approach 

dŚĞ ƐĂĨĞƚǇ ƌĞǀŝĞǁ ƚĂƌŐĞƚĞĚ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ,^�� ĂŶĚ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ƵƐŝŶŐ ƚŚĞ 
�ƉƉůŝĐĂŶƚ͛Ɛ /ŶƚĞŐƌĂƚĞĚ ^ƵŵŵĂƌǇ ŽĨ ^ĂĨĞƚǇ ĂƐ Ă ŐƵŝĚĞ͘ dŚĞ �ƉƉůŝĐĂŶƚ ŝŶĐůƵĚĞĚ Ă ƚŽƚĂů ŽĨ Ϯϯ
ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ /^^͖ ŚŽǁĞǀĞƌ͕ ƐĂĨĞƚǇ ĨƌŽŵ ƚŚĞ ƚǁŽ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͕ ŝŶĐůƵĚŝŶŐ ĞǆƚĞŶƐŝŽŶ ƉĞƌŝŽĚƐ͕ ĂŶĚ 

ϭϱϭ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŽŶĞ ƉŚĂƐĞ Ϯ ƐƚƵĚǇ ŝŶ ,^�� ǁĂƐ ƚŚĞ ƉƌŝŵĂƌǇ ĨŽĐƵƐ͘ DĂŶǇ ŽĨ ƚŚĞ ŽƚŚĞƌ ƐƚƵĚŝĞƐ ǁĞƌĞ ƐŝŶŐůĞ ĚŽƐĞ 
Žƌ ŝŶĐůƵĚĞĚ ǁŽŵĞŶ ǁŝƚŚ ŶŽŶͲ,^�� ĚŝĂŐŶŽƐĞƐ͘ �ĚĚŝƚŝŽŶĂů ƐƚƵĚŝĞƐ ŝŶĐůƵĚĞĚ ŽŶůǇ ŵĂůĞ ƐƵďũĞĐƚƐ 
;ŶсϮϬͿ ĂŶĚ ǁĞƌĞ ŶŽƚ ŝŶĐůƵĚĞĚ͘ WĞƌƚŝŶĞŶƚ ĚĂƚĂƐĞƚƐ ǁĞƌĞ ƋƵĞƌŝĞĚ ƚŽ ĂƐƐĞƐƐ ĐŽŶƐŝƐƚĞŶĐǇ ǁŝƚŚ ƚŚĞ 
ǀĂůƵĞƐ ƌĞƉŽƌƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ͘ �ƵƌŝŶŐ ĚƌƵŐ ĚĞǀĞůŽƉŵĞŶƚ͕ ƐĞǀĞƌĂů ŝƐƐƵĞƐ ƌĞƋƵŝƌĞĚ ƉĂƌƚŝĐƵůĂƌ 
ĂƚƚĞŶƚŝŽŶ͗ 

x �ůĞǀĂƚŝŽŶƐ ŝŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĂŶĚ ĚĞĐƌĞĂƐĞƐ ŝŶ ƉƵůƐĞ ǁĞƌĞ ƐĞĞŶ ĚƵƌŝŶŐ ĂŵďƵůĂƚŽƌǇ �W 
ĂƐƐĞƐƐŵĞŶƚ ŝŶ ƚŚĞ ƉŚĂƐĞ Ϯ ƐƚƵĚǇ ;^ƚƵĚǇ ϱϰͿ ĨŽůůŽǁŝŶŐ Ă ƐŝŶŐůĞ �Dd ĚŽƐĞ͘ dŚĞ ĞĨĨĞĐƚ 
ƉĞĂŬĞĚ ǁŝƚŚŝŶ ƚŚĞ ĨŝƌƐƚ ϰ ŚŽƵƌƐ ĂŶĚ ǁĂƐ ŝŶ ƚŚĞ ŵĂŐŶŝƚƵĚĞ ŽĨ ŵĞĂŶ ŵĂǆŝŵƵŵ ŝŶĐƌĞĂƐĞƐ 
ŽĨ ϯ͘ϭ ŵŵ ,Ő ĂŶĚ ϯ͘Ϯ ŵŵ ,Ő͕ ĨŽƌ ^�W ĂŶĚ ��W͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ĂŶĚ Ă ŵĞĂŶ ŵĂǆŝŵƵŵ 
ĚĞĐƌĞĂƐĞ ŝŶ ,Z ŽĨ ϲ͘ϲ ďƉŵ ;W�KͲƐƵďƚƌĂĐƚĞĚͿ 

KƚŚĞƌ D�ZͲϰ ĂŐŽŶŝƐƚƐ ŚĂǀĞ ŚĂĚ ŶŽŶĐůŝŶŝĐĂů ƐŝŐŶĂůƐ ŽĨ 
ĞůĞǀĂƚŝŽŶƐ ŝŶ �W͘ WƵďůŝƐŚĞĚ ĚĂƚĂ ĨŽƌ Ă ŶŽŶͲh͘^͘ ƐƚƵĚǇ ĨŽƌ ĂŶŽƚŚĞƌ D�ZͲϰ ĂŐŽŶŝƐƚ ƐŚŽǁĞĚ 

(b) (4)

(b) (4)

(b) (4)

ŝŶĐƌĞĂƐĞĚ �W ĞĨĨĞĐƚƐ ŝŶ ŚƵŵĂŶƐ͘ϰϴ � ƉƌĞŵĂƌŬĞƚ ĚĞĚŝĐĂƚĞĚ ��WD ǁĂƐ ƌĞƋƵŝƌĞĚ ĂŶĚ ǁĂƐ 
ĐŽŶĚƵĐƚĞĚ ĚƵƌŝŶŐ ƚŚĞ ƌĞǀŝĞǁ ĐǇĐůĞ͕ ƉƌŽŵƉƚŝŶŐ Ă ŵĂũŽƌ ĂŵĞŶĚŵĞŶƚ ƚŚĂƚ ĞǆƚĞŶĚĞĚ ƚŚĞ 
ƌĞǀŝĞǁ ďǇ ϯ ŵŽŶƚŚƐ͘ 

x	 WƌŽƉŽƐĞĚ ůĂďĞůŝŶŐ ƌĞĐŽŵŵĞŶĚŝŶŐ ƐƵďũĞĐƚƐ ŶŽƚ ĂĚŵŝŶŝƐƚĞƌ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ǁŝƚŚŝŶ Ϯϰ 
ŚŽƵƌƐ ďǇ ĚĞĨĂƵůƚ ĂůůŽǁƐ ĚĂŝůǇ ĚŽƐŝŶŐ͘ �Ɛ ƚŚĞ ĂǀĞƌĂŐĞ ƵƐĂŐĞ ǁĂƐ ƚǁŽ ƚŽ ƚŚƌĞĞ ĚŽƐĞƐ ƉĞƌ 
ŵŽŶƚŚ͕ ĂŶĚ ŶŽƚ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ƉĞƌ ǁĞĞŬ͕ ƚŚĞƌĞ ĂƌĞ ůŝŵŝƚĞĚ ĚĂƚĂ ƚŽ ƐƵƉƉŽƌƚ ĚĂŝůǇ 
ĚŽƐŝŶŐ͘ 

x	 � ƚŽƚĂů ŽĨ ϭϲ͘ϴй ŽĨ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ͕ ŵŝƐƵƐĞĚ ƚŚĞ ƐƚƵĚǇ ŵĞĚŝĐĂƚŝŽŶ ďǇ ƚĂŬŝŶŐ 
ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ŝŶ Ă ϮϰͲŚŽƵƌ ƉĞƌŝŽĚ ĂŶĚ ĂƐ ĐůŽƐĞ ƚŽŐĞƚŚĞƌ ĂƐ ϱ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͘ tŚŝůĞ 
ƚŚĞ ŶƵŵďĞƌ ŽĨ ��Ɛ ĚŝĚ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ŝŶĐƌĞĂƐĞ ǁŝƚŚ ĞĂƌůǇ ĚŽƐŝŶŐ͕ ƚŚĞ ĞĨĨĞĐƚ ŽŶ �W ǁĂƐ 
ŶŽƚ ĐĂƉƚƵƌĞĚ ĂŶĚ ƌĞŵĂŝŶƐ ƵŶŬŶŽǁŶ͘ 

x	 �Dd ƐƚŝŵƵůĂƚĞƐ D�ZͲϭ ĂŶĚ ĐĂƵƐĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ ŝŶ ϭϯ ;ϭйͿ 
�DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ĐŽŵƉĂƌĞĚ ƚŽ Ϭ ĞǀĞŶƚƐ ŝŶ W�K͘ dŚĞ ĞĨĨĞĐƚƐ ǁĞƌĞ ŵŽƌĞ ĐŽŵŵŽŶ ŝŶ 
ďůĂĐŬ ŝŶĚŝǀŝĚƵĂůƐ ;ϰ͘ϭйͿ ĐŽŵƉĂƌĞĚ ƚŽ ǁŚŝƚĞ ŝŶĚŝǀŝĚƵĂůƐ ;Ϭ͘ϲйͿ ŝŶ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉŚĂƐĞ͘ 
,ĂůĨ ŽĨ Ăůů ƐƵďũĞĐƚƐ ĂĨĨĞĐƚĞĚ ĚŝĚ ŶŽƚ ƌĞƉŽƌƚ ƌĞƐŽůƵƚŝŽŶ͘ 

x	 � ƐŝŶŐůĞ ĐĂƐĞ ŽĨ ŚĞƉĂƚŽǆŝĐŝƚǇ͕ ŝŶŝƚŝĂůůǇ ƚŚŽƵŐŚƚ ƚŽ ďĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ,Ǉ͛Ɛ ůĂǁ ĐĂƐĞ͕ ǁĂƐ 
ƌĞƉŽƌƚĞĚ ŝŶ Ă ƐƵďũĞĐƚ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ĞǆƚĞŶƐŝŽŶ ;^ƚƵĚǇ ϯϬϭ�Ϳ ĂĨƚĞƌ ƌĞĐĞŝǀŝŶŐ ϮϬ ĚŽƐĞƐ ŽĨ 
�Dd͘ dŚĞ ƉĞĂŬ ĞĨĨĞĐƚ ŽĨ ƚŚĞ ůŝǀĞƌ ĨƵŶĐƚŝŽŶ ƚĞƐƚ ĂďŶŽƌŵĂůŝƚŝĞƐ ǁĂƐ ŶŽƚ ĐĂƉƚƵƌĞĚ ĚƵĞ ƚŽ 
ĚĞůĂǇĞĚ ƉƌĞƐĞŶƚĂƚŝŽŶ ďǇ ƚŚĞ ƉĂƚŝĞŶƚ͖ ŚŽǁĞǀĞƌ͕ ĂŶ ĞǆƚĞŶƐŝǀĞ ĞǀĂůƵĂƚŝŽŶ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ 
ĚŝĚ ŶŽƚ ŝĚĞŶƚŝĨǇ Ă ĐĂƵƐĞ ĨŽƌ ƚŚĞ ŝŶĐŝĚĞŶƚ͘ dŚĞƌĞ ǁĂƐ ŶŽ ƌĞĐŚĂůůĞŶŐĞ͘ /ŶƚĞƌŶĂů ĂŶĚ ĞǆƚĞƌŶĂů
ŚĞƉĂƚŽůŽŐǇ ĞǆƉĞƌƚƐ ĚĞĞŵĞĚ ƚŚĞ ĞǀĞŶƚ ͞ƉŽƐƐŝďůǇ͟ ƌĞůĂƚĞĚ ƚŽ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ͘ 

ϰϴ 'ƌĞĞŶĨŝĞůĚ :͕ DŝůůĞƌ :͕ <ĞŽŐŚ :͕ ,ĞŶŶŝŶŐ �͕ ^ĂƚƚĞƌǁŚŝƚĞ :͕ �ĂŵĞƌŽŶ '͘ Ğƚ Ăů͘ DŽĚƵůĂƚŝŽŶ ŽĨ �ůŽŽĚ ƉƌĞƐƐƵƌĞƐ ďǇ 
ĐĞŶƚƌĂů ŵĞůĂŶŽĐŽƌƚŝŶĞƌŐŝĐ ƉĂƚŚǁĂǇƐ͘ EĞǁ �ŶŐůĂŶĚ :ŽƵƌŶĂů ŽĨ DĞĚŝĐŝŶĞ͘ ϮϬϬϵ͖ ϯϲϬ͗ϰϰͲϱϮ͘ 

ϭϱϮ
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one phase 2 study in HSDD was the primary focus. Many of the other studies were single dose

or included women with non-HSDD diagnoses. Additional studies included only male subjects

(n=20) and were not included. Pertinent datasets were queried to assess consistency with the

values reported by the Applicant. During drug development, several issues required particular

attention:

0 Elevations in blood pressure and decreases in pulse were seen during ambulatory BP

assessment in the phase 2 study (Study 54) following a single BMT dose. The effect

peaked within the first 4 hours and was in the magnitude of mean maximum increases

of 3.1 mm Hg and 3.2 mm Hg, for SBP and DBP, respectively, and a mean maximum

decrease in HR of 6.6 bpm (PBO-subtracted) (W)<b><4>

(W4) Other MCR-4 agonists have had nonclinical signals of

elevations in BP. Published data for a non-U.S. study for another MCR-4 agonist showed

increased BP effects in humans.48 A premarket dedicated ABPM was required and was

conducted during the review cycle, prompting a major amendment that extended the

review by 3 months.

0 Proposed labeling recommending subjects not administer more than one dose within 24

hours by default allows daily dosing. As the average usage was two to three doses per

month, and not more than one dose per week, there are limited data to support daily

dosing.

o A total of 16.8% of subjects in the phase 3, misused the study medication by taking

more than one dose in a 24-hour period and as close together as 5 minutes apart. While

the number of AEs did not appear to increase with early dosing, the effect on BP was

not captured and remains unknown.

0 BMT stimulates MCR-1 and caused hyperpigmentation/skin discoloration in 13 (1%)

BMT-treated subjects compared to 0 events in PBO. The effects were more common in

black individuals (4.1%) compared to white individuals (0.6%) in the double-blind phase.

Half of all subjects affected did not report resolution.

0 A single case of hepatoxicity, initially thought to be consistent with Hy’s law case, was

reported in a subject in the phase 3 extension (Study 301E) after receiving 20 doses of

BMT. The peak effect of the liver function test abnormalities was not captured due to

delayed presentation by the patient; however, an extensive evaluation by the Applicant

did not identify a cause for the incident. There was no rechallenge. Internal and external

hepatology experts deemed the event ”possibly” related to the study drug.

48 Greenfield J, Miller J, Keogh J, Henning E, Satterwhite J, Cameron G. et al. Modulation of Blood pressures by

central melanocortinergic pathways. New England Journal of Medicine. 2009; 360244-52.
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8.2.2. Review of the Safety Database 

KǀĞƌĂůů �ǆƉŽƐƵƌĞ 
KǀĞƌĂůů ĞǆƉŽƐƵƌĞ ĂŶĚ ĚƵƌĂƚŝŽŶ ŽĨ ĞǆƉŽƐƵƌĞ ƚŽ �Dd ϭ͘ϳϱ ŵŐ ^� ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϯϭ ĂŶĚ dĂďůĞ 
ϯϮ ďĞůŽǁ͘ �ĂůĐƵůĂƚŝŽŶ ŽĨ ƚŚĞ ĞǆƉŽƐƵƌĞ ƵƐŝŶŐ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƚĂďƵůĂƚŝŽŶ ŝŶ ƚŚĞ ƌĞƐƉŽŶƐĞ ƚŽ &ŝůŝŶŐ 
/ƐƐƵĞƐ /ĚĞŶƚŝĨŝĞĚ ůĞƚƚĞƌ ;ĚĂƚĞĚ ϯ�ƵŐϮϬϭϴͿ ǁĂƐ ĚŝĨĨŝĐƵůƚ ĚƵĞ ƚŽ ƚŚĞ ŝŶĐůƵƐŝŽŶ ŽĨ ƉŽƉƵůĂƚŝŽŶƐ ŽƚŚĞƌ
ƚŚĂŶ ƚŚĞ ƚĂƌŐĞƚĞĚ ƉŽƉƵůĂƚŝŽŶ ;ƐƵĐŚ ĂƐ ŵĞŶͿ͕ ĚŝĨĨĞƌĞŶƚ ĚŽƐĞƐ͕ ĂŶĚ ĚŝĨĨĞƌĞŶƚ ƌŽƵƚĞƐ ŽĨ 
ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ /Ŷ ƚŚĞ ƌĞƐƉŽŶƐĞ ƚŽ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚ ;ĚĂƚĞĚ ϭϰ�ƵŐϮϬϭϴͿ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ
ƐƵďŵŝƚƚĞĚ ƚŚĞ ĨŽůůŽǁŝŶŐ ŶƵŵďĞƌƐ ǁŝƚŚ ƐƵƉƉŽƌƚŝŶŐ ƚĂďůĞƐ͗ 

x EƵŵďĞƌ ŽĨ ǁŽŵĞŶ ĞǆƉŽƐĞĚ ĨŽƌ Ăƚ ůĞĂƐƚ ϲ ŵŽŶƚŚƐсϲϯϵ ;/�, �ϭ ŐŽĂů͕ ϯϬϬ ƚŽ ϲϬϬͿ 
x EƵŵďĞƌ ŽĨ ǁŽŵĞŶ ĞǆƉŽƐĞĚ ĨŽƌ Ăƚ ůĞĂƐƚ ϭϮ ŵŽŶƚŚƐсϯϲϲ ;/�, �ϭ ŐŽĂů͕ ϭϬϬͿ 
x dŽƚĂů ŶƵŵďĞƌ ŽĨ ĨĞŵĂůĞ ƉĂƚŝĞŶƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ĚŽƐĞƐшϭ͘ϳϱ ŵŐ ^� с ϭϭϱϱ 
x dŽƚĂů ŶƵŵďĞƌ ŽĨ ĨĞŵĂůĞ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ĚŽƐĞшϭ͘ϳϱ ŵŐ ^�сϭϲϰϭ ;/�, �ϭ ŐŽĂů͕ 
ϭ͕ϱϬϬͿ 

dŚĞ /�, �ϭ ŐƵŝĚĞůŝŶĞ ƐƚĂƚĞƐ ƚŚĂƚ ƚŚĞ ͞ƚŽƚĂů ŶƵŵďĞƌ ŽĨ ŝŶĚŝǀŝĚƵĂůƐ ƚƌĞĂƚĞĚ ǁŝƚŚ ƚŚĞ 
ŝŶǀĞƐƚŝŐĂƚŝŽŶĂů ĚƌƵŐ͕ ŝŶĐůƵĚŝŶŐ ƐŚŽƌƚͲƚĞƌŵ ĞǆƉŽƐƵƌĞ͕ ǁŝůů ďĞ ĂďŽƵƚ ϭ͕ϱϬϬ͘͟ �ĂƐĞĚ ŽŶ ƚŚŝƐ͕ ĂŶĚ ƚŚĞ 
ďĞůŝĞĨ ƚŚĂƚ ,^�� ƉĂƚŝĞŶƚƐ ĂƌĞ ƐŝŵŝůĂƌ ƚŽ ŚĞĂůƚŚǇ ƐƵďũĞĐƚƐ͕ ƚŚĞ ϭ͕ϲϰϭ ƚŽƚĂů ŶƵŵďĞƌ ŝƐ ƌĞůĞǀĂŶƚ͕ 
ĂŶĚ ƚŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ĂĐŚŝĞǀĞĚ ƐƵĨĨŝĐŝĞŶƚ ĞǆƉŽƐƵƌĞ ŶƵŵďĞƌƐ͘ 

7DEOH ��� (QXPHUDWLRQ RI 6XEMHFWV IRU %07 6& ���� PJ 'HYHORSPHQW 3URJUDP 
7UHDWPHQW *URXS 

&OLQLFDO 7ULDO *URXSV %07 ���� PJ 6& 3%2 
&RPSOHWHG SKDVH � �FOLQLFDO SKDUPDFRORJ\� 

6LQJOH GRVH ��� ��� 
0XOWLSOH GRVH �� �� 
3KDVH � VXEWRWDO ��� ��� 

&RPSOHWHG SKDVH �±� �FOLQLFDO WULDOV IRU SURSRVHG LQGLFDWLRQ� 
3%2�FRQWURO�� IL[HG GRVH 

%07���� ��� ��� 
%07���� ��� ��� 
37������� ����� PJ 6&� ��  ��  

8QFRQWUROOHG� ORQJ�WHUP 
����([WHQVLRQ 
����([WHQVLRQ 

���� 

���� 
² 
² 

3KDVH �±� VXEWRWDOV 
6LQJOH�GRVH VXEWRWDO ��� ��� 
0XOWLSOH�GRVH VXEWRWDO ����� ��� 

*UDQG WRWDO ���� ���
 
� ��� RQ %07 LQ FRUH � ��� SUHYLRXVO\ RQ 3%2 LQ FRUH 
� ��� RQ %07 LQ FRUH ���� SUHYLRXVO\ RQ 3%2 LQ FRUH 
� 6XEWUDFW RXW ��� VXEMHFWV WR DFFRXQW IRU WKRVH LQ FRUH DQG H[WHQVLRQ WR JHW XQLTXH QXPEHU RI VXEMHFWV 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV� 3%2 SODFHER 

ϭϱϯ
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7DEOH ��� 'XUDWLRQ RI ([SRVXUH²%07 ���� PJ 6& 
$OO %07 ���� PJ 6& LQ 

&RUH 6WXGLHV 
&RUH�(;7 6WXGLHV

&RPELQHG 
3KDVH ��� 7ULDOV 

&RUH�(;7�6WXG\ �� 
3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ 

9DULDEOH �1 ���� Q ��� �1 ���� Q ��� �1 ����� Q ��� �1 ����� Q ��� 
$Q\ H[SRVXUH ��� ����� ���  ����� ���� ����� ���� ����� 
�� 0RQWK ��� ������ ��� ������ ���� ������ ���� ������ 
�� 0RQWKV ��� ������ ��� ������ ��� ������ ���� ������ 
�� 0RQWKV ��� ������ ��� ������ ��� ������ ��� ������ 
�� 0RQWKV ��� ������ ��� ������ ��� ������ ��� ������ 
�� 0RQWKV ��� ������ ��� ������ ��� ������ ��� ������ 
�� 0RQWKV ��� ������ ��� ������ ��� ������ ��� ������ 
��� 0RQWKV ² ² ��� ������ ��� ������ 
��� 0RQWKV ² ² ��� ������ 1& 
��� 0RQWKV ² ² 1& ��� ������ 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6& VXEFXWDQHRXV� 1& QRW FRPSOHWH� (;7 H[WHQVLRQ� 3%2 SODFHER 
6RXUFH� 6XPPDU\ RI &OLQLFDO 6DIHW\� 7DEOH �� SDJH �� 

ZĞůĞǀĂŶƚ �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ŽĨ ^ĂĨĞƚǇ WŽƉƵůĂƚŝŽŶ 
dŚĞ ƐĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶ ǁĂƐ ƉƌĞĚŽŵŝŶĂŶƚůǇ ĞŶƌŽůůĞĚ ĨƌŽŵ ƚŚĞ hŶŝƚĞĚ ^ƚĂƚĞƐ ĂŶĚ ŝƐ ŐĞŶĞƌĂůŝǌĂďůĞ 
ƌĞůĂƚŝǀĞ ƚŽ ĂŐĞ ĂŶĚ ƚŚĞ ŵĞŶŽƉĂƵƐĂů ƐƚĂƚƵƐ͘ dŚĞ ƌĂĐŝĂů ĚĞŵŽŐƌĂƉŚŝĐƐ ƌĞĨůĞĐƚ ƚŚĞ ŐĞŶĞƌĂů h͘^͘ 
ƉŽƉƵůĂƚŝŽŶ ĂŵŽŶŐ ǁŚŝƚĞ ĂŶĚ ďůĂĐŬ ƐƵďũĞĐƚƐ͘ dŚĞ ƐĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶ ǁĂƐ ĚĞĨŝŶĞĚ ĂƐ Ăůů ƐƵďũĞĐƚƐ 
ǁŚŽ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ĂŶĚ ƌĞĐĞŝǀĞĚ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƐĞ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƐƚƵĚǇ ŵĞĚŝĐĂƚŝŽŶ ;ŝŶ 
ĐůŝŶŝĐ Žƌ ĂƐ ŽƵƚƉĂƚŝĞŶƚƐͿ͘ �ŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ďǇ ƚŚĞ ĂĐƚƵĂů ƚƌĞĂƚŵĞŶƚ ƌĞĐĞŝǀĞĚ͘ dŚĞ 
ĚĞŵŽŐƌĂƉŚŝĐ ĚĂƚĂ ĂƌĞ ƐŝŵŝůĂƌ ƚŽ ƚŚĞ D/dd ĞĨĨŝĐĂĐǇ ƉŽƉƵůĂƚŝŽŶ͕ ĚĞĨŝŶĞĚ ĂƐ Ăůů ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ
ƐĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶ ǁŚŽ ŚĂĚ Ăƚ ůĞĂƐƚ ŽŶĞ ĚŽƵďůĞͲďůŝŶĚ ĨŽůůŽǁͲƵƉ ǀŝƐŝƚ͘ dĂďƵůĂƌ ŽĨ ƚŚĞ ƐĂĨĞƚǇ 
ƉŽƉƵůĂƚŝŽŶ ŝŶ ƚŚĞ ĐŽŶƚĞǆƚ ŽĨ D/dd ƉŽƉƵůĂƚŝŽŶ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϯϯ ďĞůŽǁ͘ 

7DEOH ��� 3KDVH � 6DIHW\ 3RSXODWLRQV� &RUH DQG ([WHQVLRQ 6WXGLHV 
7RWDO 

3RSXODWLRQ %07���� %07���� %07�����%07���� 
%07 1 3%2 1 7RWDO 1 %07 1 3%2 1 7RWDO 1 

6DIHW\ ��� ��� ��� ��� ��� ��� ���� 
7RWDO 

3RSXODWLRQ 6WXG\ %07����( 
3UHY� 

6WXG\ %07����( 
3UHY� 

%07����(�%07����( 

RQ 3%2 RQ 3%2 
%07 1 1 7RWDO 1 %07 1 1 7RWDO 1 

6DIHW\ ��� ��� ��� ��� ��� ��� ��� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� SUHY� SUHYLRXVO\ 
6RXUFH� &RQILUPHG ZLWK $SSOLFDQW¶V GDWDVHWV 

�ĚĞƋƵĂĐǇ ŽĨ ^ĂĨĞƚǇ �ĂƚĂďĂƐĞ 
dŚĞ ƐĂĨĞƚǇ ĚĂƚĂďĂƐĞ ŝƐ ĂĚĞƋƵĂƚĞ͘ dŚĞƌĞ ǁĞƌĞ ƚŚƌĞĞ W�KͲĐŽŶƚƌŽůůĞĚ ƐƚƵĚŝĞƐ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů 
ǁŽŵĞŶ ǁŝƚŚ ,^�� ǁŝƚŚ Žƌ ǁŝƚŚŽƵƚ &^��͘ dŚĞƌĞ ǁĞƌĞ ƚǁŽ ŵĂŝŶ ƉŽŽůŝŶŐ ƐƚƌĂƚĞŐŝĞƐ͘ dŚĞ ŵĂŝŶ 
ƉŽŽůŝŶŐ ŐƌŽƵƉ ;�ϭ�Ϳ ǁĂƐ ůŝŵŝƚĞĚ ƚŽ ƚŚĞ ƚǁŽ ƉŚĂƐĞ ϯ ĐŽƌĞ ƐƚƵĚŝĞƐ ĂŶĚ ŽƉĞŶ ůĂďĞů ĞǆƚĞŶƐŝŽŶ 

ϭϱϰ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƉŚĂƐĞƐ ĨŽƌ ,^��ͬ&^�� ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ϭ͘ϳϱ ŵŐ ^�͘ WŽŽůŝŶŐ ;�ϭͿ ŝŶĐůƵĚĞĚ Ăůů ƉŚĂƐĞ Ϯͬϯ 
ĚŽƵďůĞͲďůŝŶĚ ĂŶĚ ŽƉĞŶ ůĂďĞů ĞǆƚĞŶƐŝŽŶƐ ĨŽƌ ,^�� ǁŝƚŚ Žƌ ǁŝƚŚŽƵƚ &^�� ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ϭ͘ϳϱ 
ŵŐ ^�͘ /Ŷ ƚŚĞ ĐŽƌĞ ƉĞƌŝŽĚƐ͕ ƚŚĞƌĞ ǁĞƌĞ ϲϮϬ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ W�K ĂŶĚ ϲϮϳ ƐƵďũĞĐƚƐ ǁŚŽ
ƌĞĐĞŝǀĞĚ �Dd͘ KĨ ƚŚĞƐĞ ƐƵďũĞĐƚƐ͕ Ϯϱϰ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ĚƵƌŝŶŐ ƚŚĞ ĐŽƌĞ ƉĞƌŝŽĚ ĂŶĚ 
ϰϯϬ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ W�K ĚƵƌŝŶŐ ƚŚĞ ĐŽƌĞ ƉĞƌŝŽĚ ĐŽŶƚŝŶƵĞĚ ŝŶƚŽ ƚŚĞ ŽƉĞŶͲůĂďĞů ĞǆƚĞŶƐŝŽŶ 
;K>�Ϳ ƉĞƌŝŽĚ͕ ƚŽƚĂůŝŶŐ ŽĨ ϲϴϰ ƐƵďũĞĐƚƐ͘ ^ƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ŝŶ ďŽƚŚ ƚŚĞ ĐŽƌĞ ĂŶĚ 
ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞƐ ;ŶсϮϱϰͿ ǁĞƌĞ ŽŶůǇ ĐŽƵŶƚĞĚ ŽŶĐĞ͕ ƌĞƐƵůƚŝŶŐ ŝŶ ϭ͕Ϭϱϳ ƵŶŝƋƵĞ ƐƵďũĞĐƚƐ ;ϲϮϳ ŝŶ 
ĐŽƌĞ͕ ƉůƵƐ ϲϴϰ ŝŶ K>�͕ ŵŝŶƵƐ ϮϱϰͿ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ŝŶ ďŽƚŚ ƉŚĂƐĞƐ͘ 

^ƚƵĚǇ ĚĞƐŝŐŶ ĨŽƌ ƚŚĞ ƉŚĂƐĞ Ϯ ƐƚƵĚǇ ;^ƚƵĚǇ ϱϰͿ ǁĂƐ ƐŽŵĞǁŚĂƚ ƐŝŵŝůĂƌ ƚŽ ƚŚĞ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ĂŶĚ 
ŝŶĐůƵĚĞĚ Ă ƐŝŶŐůĞͲďůŝŶĚ ϰͲǁĞĞŬ W�K ƌƵŶ ŝŶ ƉĞƌŝŽĚ͕ ĨŽůůŽǁĞĚ ďǇ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ƚŚĂƚ ůĂƐƚĞĚ 
ϭϮ ǁĞĞŬƐ ŝŶ ĐŽŶƚƌĂƐƚ ƚŽ ƚŚĞ ϮϰͲǁĞĞŬ ƉĞƌŝŽĚ ƐƚƵĚŝĞĚ ŝŶ ƉŚĂƐĞ ϯ͘ ^ƚƵĚǇ ϱϰ ǁĂƐ Ă ĚŽƐĞͲĨŝŶĚŝŶŐ 
ƐƚƵĚǇ ĂŶĚ ŝŶĐůƵĚĞĚ ŽƚŚĞƌ �Dd ĚŽƐĞƐ ;Ϭ͘ϳϱ͕ ϭ͘Ϯϱ ŵŐ ^�Ϳ ŝŶ ĂĚĚŝƚŝŽŶ ƚŽ ƚŚĞ ϭ͘ϳϱ ŵŐ ^� ĚŽƐĞ 
ŐƌŽƵƉ ƚŚĂƚ ŝŶĐůƵĚĞĚ ϵϴ ƐƵďũĞĐƚƐ͘ dŚĞ ϭϮͲŵŽŶƚŚ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ ƉƌŽǀŝĚĞĚ ƐĂĨĞƚǇ ĚĂƚĂ ƵƉ ƚŽ Ă 
ƚŽƚĂů ŽĨ ϭϴ ŵŽŶƚŚƐ ŽĨ ĞǆƉŽƐƵƌĞ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ŝŶĐůƵĚĞĚ ŽƚŚĞƌ ƐĂĨĞƚǇ ƉŽŽůŝŶŐƐ͕ ŝŶĐůƵĚŝŶŐ 'ƌŽƵƉ � ƚŚĂƚ ŝŶĐůƵĚĞĚ Ăůů Ϯϯ ƐƚƵĚŝĞƐ͘ 

dŚĞ ƌĞǀŝĞǁ ƐƚƌĂƚĞŐǇ ĂƐƐĞƐƐĞĚ ƚŚĞ ĐŽŵďŝŶĞĚ ƉŚĂƐĞ ϯ ĚĂƚĂ ĂŶĚ ƚŚĞ ŝŶĚŝǀŝĚƵĂů ƐƚƵĚŝĞƐ ƚŽ 
ĚĞƚĞƌŵŝŶĞ ŝĨ ƚŚĞƌĞ ǁĞƌĞ ĚŝĨĨĞƌĞŶĐĞƐ͘ �ĂƚĂ ĨƌŽŵ ƚǁŽ ĂĚĚŝƚŝŽŶĂů ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ŝŶ ďŽƚŚ ƉƌĞ ĂŶĚ 
ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ &^�� ǁĞƌĞ ĐŽŶƐŝĚĞƌĞĚ ƐƵƉƉŽƌƚŝǀĞ ƐĂĨĞƚǇ ƐƚƵĚŝĞƐ ;WdͲϭϰϭͲϮϬϬϰͲ 
ϱϮ&� ĂŶĚ WdͲϭϰϭͲϮϬϬϰͲϱϯ&�Ϳ ĂƐ ƚŚĞǇ ƵƐĞĚ ĚŝĨĨĞƌĞŶƚ ĚŽƐĞƐ ;�Dd ϭϬ ĂŶĚ ϮϬ ŵŐͿ ĂŶĚ Ă ĚŝĨĨĞƌĞŶƚ 
ĨŽƌŵƵůĂƚŝŽŶ ĂŶĚ ƌŽƵƚĞ ŽĨ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ;ŝŶƚƌĂŶĂƐĂůͿ͘ 

^ĞĞ KƚŚĞƌ �ĂƐĞůŝŶĞ �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ƐƵďƐĞĐƚŝŽŶ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘Ϯ ĨŽƌ ĚŝƐĐƵƐƐŝŽŶ ƌĞŐĂƌĚŝŶŐ ĚŝƐĞĂƐĞ 
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ĂŶĚ ŐĞŶĞƌĂůŝǌĂďŝůŝƚǇ ƚŽ ƚŚĞ h͘^͘ ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ͘ 

8.2.3. Adequacy of Applicant’s Clinical Safety Assessments 

/ƐƐƵĞƐ ZĞŐĂƌĚŝŶŐ �ĂƚĂ /ŶƚĞŐƌŝƚǇ ĂŶĚ ^ƵďŵŝƐƐŝŽŶ YƵĂůŝƚǇ 
dŚĞƌĞ ǁĞƌĞ ŶŽ ŵĂũŽƌ ƋƵĂůŝƚǇ Žƌ ŝŶƚĞŐƌŝƚǇ ĐŽŶĐĞƌŶƐ ĚŝƐĐŽǀĞƌĞĚ ĚƵƌŝŶŐ ƚŚĞ ƌĞǀŝĞǁ͘ ^ĞǀĞƌĂů 
/ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚƐ ǁĞƌĞ ŝƐƐƵĞĚ ƚŽ ĐůĂƌŝĨǇ ĐůŝŶŝĐĂů ŝƐƐƵĞƐ ƌĞŐĂƌĚŝŶŐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ
ĂƐƐĞƐƐŵĞŶƚͬĞĨĨĞĐƚƐ͕ ƚŽƚĂů �Dd ĞǆƉŽƐƵƌĞ͕ ĨƌĞƋƵĞŶĐǇ ŽĨ ĚƌƵŐ ƵƐĞ͕ ŵŝƐƵƐĞ͕ ĞƚĐ͘ ĂƐ ǁĞůů ĂƐ ŽƚŚĞƌ 
ĚŝƐĐŝƉůŝŶĞͲƌĞůĂƚĞĚ ƋƵĞƐƚŝŽŶƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂďůĞ ƚŽ ĂĚĚƌĞƐƐ ƚŚĞƐĞ ƌĞƋƵĞƐƚƐ ŝŶ Ă ƚŝŵĞůǇ 
ĨĂƐŚŝŽŶ͘ 

/ŶƐƉĞĐƚŝŽŶ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŽĨ ĨŽƵƌ ĐůŝŶŝĐĂů ƐŝƚĞƐ ĂŶĚ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ůŽĐĂƚŝŽŶ͘ � ƉƌŽƚŽĐŽů ǀŝŽůĂƚŝŽŶ
ǁĂƐ ƌĞƉŽƌƚĞĚ ǁŚĞƌĞ ƐƚĂĨĨ ǁŝƚŚŽƵƚ ĐůŝŶŝĐĂů ĚĞŐƌĞĞƐ ǁĞƌĞ ĂƉƉƌŽǀĞĚ ďǇ ƚŚĞ ĐůŝŶŝĐĂů ƌĞƐĞĂƌĐŚ 
ĂƐƐŽĐŝĂƚĞ ƚŽ ĐŽŶĚƵĐƚ ,^�� ĂƐƐĞƐƐŵĞŶƚƐ Ăƚ ŽŶĞ ŽĨ ƚŚĞ ƐŝƚĞƐ͘ ,ŽǁĞǀĞƌ͕ ƚŚŝƐ ǀŝŽůĂƚŝŽŶ ǁĂƐ ŽŶ ƚŚĞ 
ƉĂƌƚ ŽĨ ƚŚĞ ĐůŝŶŝĐĂů ŝŶǀĞƐƚŝŐĂƚŽƌ ;�/Ϳ ŶŽƚ ƚŚĞ �ƉƉůŝĐĂŶƚ͘ dŚĞ �/ ǁĂƐ ƵůƚŝŵĂƚĞůǇ ƌĞƐƉŽŶƐŝďůĞ ƚŽ
ĞŶƐƵƌĞ ƚŚĂƚ ƚŚĞ ƉƌŽƚŽĐŽů ǁĂƐ ĨŽůůŽǁĞĚ Ăƚ ƚŚĞ ƐŝƚĞ ĂƐ ǁĞůů ĂƐ ƚŚĂƚ Ăůů ƐŝƚĞ ƐƚĂĨĨ ǁĞƌĞ ĂĚĞƋƵĂƚĞůǇ 

ϭϱϱ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƚƌĂŝŶĞĚ ŽŶ ƚŚĞ ƉƌŽƚŽĐŽů ĂŶĚ ƋƵĂůŝĨŝĞĚ ďǇ ďĂĐŬŐƌŽƵŶĚͬƚƌĂŝŶŝŶŐ ƚŽ ƉĞƌĨŽƌŵĞĚ ĚĞůĞŐĂƚĞĚ ƚĂƐŬƐ͘ /Ŷ
ƚĞƌŵƐ ŽĨ ĚĂƚĂ ƌĞůŝĂďŝůŝƚǇ͕ ŝƚ ŝƐ ƌĞĂƐƐƵƌŝŶŐ ƚŚĂƚ ƚŚĞ �/ ƌĞǀŝĞǁĞĚ Ăůů ,^�� ĂƐƐĞƐƐŵĞŶƚƐ ŵĂĚĞ ďǇ ƚŚĞ
ƉƐǇĐŚŽŵĞƚƌŝĐŝĂŶƐ ĂŶĚ ĂƉƉƌŽǀĞĚ ƚŚĞ ĨŝŶĂů ĚŝĂŐŶŽƐŝƐ͘ 

EŽ ŽƚŚĞƌ ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ͘ �ĚĚŝƚŝŽŶĂů ŝŶĨŽƌŵĂƚŝŽŶ ǁĂƐ ƌĞĐĞŝǀĞĚ ĨƌŽŵ ƚŚĞ KĨĨŝĐĞ ŽĨ 
^ĐŝĞŶƚŝĨŝĐ /ŶǀĞƐƚŝŐĂƚŝŽŶƐ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ĚĞůĂǇĞĚ ƌĞƉŽƌƚŝŶŐ ŽĨ ƚŚĞ ŚĞƉĂƚŝĐ ŝŶũƵƌǇ ĐĂƐĞ ƚŽ ƚŚĞ &��
;^ƚƵĚǇ ϯϬϭͲĞǆƚĞŶƐŝŽŶͿ͘ /Ŷ ƌĞǀŝĞǁ ŽĨ ƚŚĞ �ƐƚĂďůŝƐŚŵĞŶƚ /ŶƐƉĞĐƚŝŽŶ ZĞƉŽƌƚ͕ ŝƚ ǁĂƐ ĚĞƚĞƌŵŝŶĞĚ ƚŚĂƚ
ƚŚĞ �� ǁĂƐ ƌĞĐŽŐŶŝǌĞĚ ĂŶĚ ŚĂŶĚůĞĚ ŝŶ Ă ƚŝŵĞůǇ ŵĂŶŶĞƌ Ăƚ ƚŚĞ ƐƚƵĚǇ ƐŝƚĞ͕ ǁŝƚŚ ŶƵŵĞƌŽƵƐ ĨŽůůŽǁ 
ƵƉ ǀŝƐŝƚƐ ĂŶĚ ůĂďŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ĂƐ ǁĞůů ĂƐ Ă ŚĞƉĂƚŽůŽŐǇ ĐŽŶƐƵůƚ͘ �ŝƐĐƵƐƐŝŽŶƐ ďĞƚǁĞĞŶ ƚŚĞ �/
ĂŶĚ ƚŚĞ ŵĞĚŝĐĂů ŵŽŶŝƚŽƌ ƌĞŐĂƌĚŝŶŐ ƚŚŝƐ �� ǁĞƌĞ ĚŽĐƵŵĞŶƚĞĚ͕ ĂƐ ǁĞƌĞ ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ 
ďĞƚǁĞĞŶ ƚŚĞ �/ ĂŶĚ ƚŚĞ ĐŽŶƐƵůƚŝŶŐ ŚĞƉĂƚŽůŽŐŝƐƚ͘ 

�ĂƚĞŐŽƌŝǌĂƚŝŽŶ ŽĨ �ĚǀĞƌƐĞ �ǀĞŶƚƐ 
dŚĞ ĚĞĨŝŶŝƚŝŽŶƐ ŽĨ ƐĞƌŝŽƵƐ ĂĚǀĞƌƐĞ ĞǀĞŶƚƐ ;^��ƐͿ ǁĞƌĞ ĂĐĐĞƉƚĂďůĞ ĂŶĚ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ �&Z 
ϯϭϮ͘ϯϮ͘ d���Ɛ ǁĞƌĞ ŝĚĞŶƚŝĨŝĞĚ ĂƐ ĞǀĞŶƚƐ ǁŝƚŚ ĂŶ ŽŶƐĞƚ ĚĂƚĞ ŽŶ Žƌ ĂĨƚĞƌ ƚŚĞ ĚĂƚĞ ŽĨ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ 
ŽĨ ĚŽƵďůĞͲďůŝŶĚ ƐƚƵĚǇ ĚƌƵŐ ĂŶĚ ŝƐ ĂĐĐĞƉƚĂďůĞ͘ ��Ɛ ǁĞƌĞ ĐŽĚĞĚ ƵƐŝŶŐ DĞĚŝĐĂů �ŝĐƚŝŽŶĂƌǇ ĨŽƌ 
ZĞŐƵůĂƚŽƌǇ �ĐƚŝǀŝƚŝĞƐ ;DĞĚ�Z�Ϳ ǀĞƌƐŝŽŶ ϭϴ͘ϭ ĨŽƌ ƉŚĂƐĞ ϯ ĂŶĚ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ͕ ĂŶĚ DĞĚ�Z� 
ǀĞƌƐŝŽŶ ϭϰ ĨŽƌ ƉŚĂƐĞ Ϯ ^ƚƵĚǇ WdͲϭϰϭͲϱϰ͘ &Žƌ ƚŚĞ /^^͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ŚĂƐ ĐŽŶĨŝƌŵĞĚ ;ƌĞƐƉŽŶƐĞ ƚŽ
ϭEŽǀϮϬϭϴ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚͿ ƚŚĂƚ Ăůů ŶŽŶƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ŝŶ ƚŚĞ /^^͕ ŝŶĐůƵĚŝŶŐ ^ƚƵĚǇ WdͲϭϰϭͲ
ϱϰ͕ ǁĞƌĞ ƌĞĐŽĚĞĚ ƵƐŝŶŐ DĞĚ�Z� ϭϴ͘ϭ͘ ��Ɛ ǁĞƌĞ ĐůĂƐƐŝĨŝĞĚ ƵƐŝŶŐ ƐƚĂŶĚĂƌĚ ƚĞƌŵŝŶŽůŽŐǇ ;ŝ͘Ğ͕͘ 
ƉƌŝŵĂƌǇ ƐǇƐƚĞŵ ŽƌŐĂŶ ĐůĂƐƐ ;^K�Ϳ ĂŶĚ ƉƌĞĨĞƌƌĞĚ ƚĞƌŵͿ ĨƌŽŵ ƚŚĞ ǀĞƌďĂƚŝŵ ĚĞƐĐƌŝƉƚŝŽŶ 
;ŝŶǀĞƐƚŝŐĂƚŽƌ ƚĞƌŵͿ ĂĐĐŽƌĚŝŶŐ ƚŽ DĞĚ�Z� ϭϴ͘ϭ͘ �� ĂƐƐĞƐƐŵĞŶƚƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ Ăƚ ĞĂĐŚ 
ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚ ;ƐĞĞ dĂďůĞ ϭϴ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭ͘Ϳ ĂŶĚ ŽŶ ƉůĂŶŶĞĚ ďĞƚǁĞĞŶͲǀŝƐŝƚ ƚĞůĞƉŚŽŶĞ ĐĂůůƐ 
;ĐŽŶĚƵĐƚĞĚ ϭϬ ĚĂǇƐ ĂĨƚĞƌ ƉƌĞǀŝŽƵƐ ǀŝƐŝƚͿ͘ tĞ ƌĞƋƵĞƐƚĞĚ Ă ƐĐƌŝƉƚ ŽĨ ƚŚĞ ƚĞůĞƉŚŽŶĞ ĐĂůů ƚŽ ĞŶƐƵƌĞ 
ƚŚĞ ĐĂůů ĚŝĚ ŶŽƚ ŝŶĨůƵĞŶĐĞ ĚĂƚĂ ĐĂƉƚƵƌĞ ĂŶĚ͕ ŝŶ ƚƵƌŶ͕ ďŝĂƐ ƚƌŝĂů ŽƵƚĐŽŵĞ͘ dŚĞ ƐĐƌŝƉƚ ĐŽƵůĚ ŶŽƚ ďĞ 
ůŽĐĂƚĞĚ ŝŶ ƚŚĞ E�� ƐƵďŵŝƐƐŝŽŶ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽǀŝĚĞĚ ƚŚĞ ƚĞůĞƉŚŽŶĞ ƐĐƌŝƉƚ ŽŶ ϮϮ&ĞďϮϬϭϵ͕ ŝŶ 
ƌĞƐƉŽŶƐĞ ƚŽ ĂŶ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚ͘ EŽ ďŝĂƐ ǁĂƐ ŶŽƚĞĚ ƵƉŽŶ ƌĞǀŝĞǁ͘ 

^ƵďũĞĐƚƐ ǁŚŽ ǁĞƌĞ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ��Ɛ ǁĞƌĞ ƚŽ ďĞ ŵŽŶŝƚŽƌĞĚ ĨŽƌ ϰ ǁĞĞŬƐ ĂĨƚĞƌ ƚŚĞ ĨŝŶĂů 
ǀŝƐŝƚ͕ ƵŶƚŝů ƌĞƐŽůƵƚŝŽŶ ŽĨ ƚŚĞ ��͕ Žƌ ƵŶƚŝů ƚŚĞ �� ďĞĐĂŵĞ ŵĞĚŝĐĂůůǇ ƐƚĂďůĞ ŝŶ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ͛Ɛ 
ŽƉŝŶŝŽŶ͘ ^ƵďũĞĐƚƐ ǁŚŽ ǁĞƌĞ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ĂŶ ^�� ǁĞƌĞ ƚŽ ďĞ ŵŽŶŝƚŽƌĞĚ ƵŶƚŝů ƌĞƐŽůƵƚŝŽŶ 
ŽĨ ƚŚĞ ^��͕ Žƌ ƵŶƚŝů ƚŚĞ ^�� ďĞĐĂŵĞ ŵĞĚŝĐĂůůǇ ƐƚĂďůĞ ŝŶ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ͛Ɛ ŽƉŝŶŝŽŶ͘ /ƚ ĚŽĞƐ ŶŽƚ
ĂƉƉĞĂƌ ƚŚĂƚ Ăůů ��Ɛ ǁĞƌĞ ĨŽůůŽǁĞĚ ƵŶƚŝů ƌĞƐŽůƵƚŝŽŶ ŝŶŝƚŝĂůůǇ͘ /Ŷ ƚŚĞ ƐĞĐŽŶĚ ĂŵĞŶĚŵĞŶƚ ƚŚĞ
�ƉƉůŝĐĂŶƚ ĐŽŶƚŝŶƵĞĚ �W ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƐƵďũĞĐƚƐ ǁŝƚŚ ĞůĞǀĂƚĞĚ ƌĞĂĚŝŶŐƐ ƵŶƚŝů ƚŚĞ �W ƌĞƚƵƌŶĞĚ ƚŽ 
ĂŶ ĂĐĐĞƉƚĂďůĞ ůĞǀĞů͘ 

ZĞƉŽƌƚĞĚ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ǁĞƌĞ ĐŽĚĞĚ ĂĐƌŽƐƐ ǀĂƌŝŽƵƐ DĞĚ�Z� ƉƌĞĨĞƌƌĞĚ ƚĞƌŵƐ͕ ƐƵĐŚ ĂƐ 
ƉĂŝŶ͕ ĞƌǇƚŚĞŵĂ ĂŶĚ ƉƌƵƌŝƚŝƐ ĂŶĚ ǁĞƌĞ ŶŽƚ ŝŶŝƚŝĂůůǇ ŐƌŽƵƉĞĚ ƚŽŐĞƚŚĞƌ ŝŶ ƚŚĞ ĂŶĂůǇƐĞƐ͘ dŚĞ 
ŽĐĐƵƌƌĞŶĐĞ ŽĨ Ăůů ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ĐŽŵďŝŶĞĚ ;ƉĂŝŶ͕ ƌĞĂĐƚŝŽŶ͕ ĞƌǇƚŚĞŵĂ͕ ŚĞŵĂƚŽŵĂ͕ 
ƉƌƵƌŝƚƵƐ͕ ŚĞŵŽƌƌŚĂŐĞ͕ ďƌƵŝƐŝŶŐ͕ ƉĂƌĞƐƚŚĞƐŝĂƐͿ ĞůĞǀĂƚĞĚ ƚŚĞ �� ƌĂƚĞ ƚŽ ϭϯ͘Ϯй ǁŝƚŚ �Dd ǀĞƌƐƵƐ 
ϴ͘ϰй ǁŝƚŚ W�K͘ �Ɛ Ă ƌĞƐƵůƚ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ǁĞƌĞ ĂĚĚĞĚ ƚŽ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ��Ɛ͘ 
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trained on the protocol and qualified by background/training to performed delegated tasks. In

terms of data reliability, it is reassuring that the CI reviewed all HSDD assessments made by the

psychometricians and approved the final diagnosis.

No other inconsistencies were reported. Additional information was received from the Office of

Scientific Investigations regarding the delayed reporting of the hepatic injury case to the FDA

(Study 301-extension). In review of the Establishment Inspection Report, it was determined that

the AE was recognized and handled in a timely manner at the study site, with numerous follow

up visits and laboratory analyses as well as a hepatology consult. Discussions between the CI

and the medical monitor regarding this AE were documented, as were communications

between the CI and the consulting hepatologist.

Categorization of Adverse Events

The definitions of serious adverse events (SAEs) were acceptable and consistent with CFR

312.32. TEAEs were identified as events with an onset date on or after the date of the first dose

of double-blind study drug and is acceptable. AEs were coded using Medical Dictionary for

Regulatory Activities (MedDRA) version 18.1 for phase 3 and extension studies, and Med DRA

version 14 for phase 2 Study PT-141-54. For the |SS, the Applicant has confirmed (response to

1Nov2018 Information Request) that all nonphase 3 studies in the |SS, including Study PT-141-

54, were recoded using MedDRA 18.1. AEs were classified using standard terminology (i.e.,

primary system organ class (SOC) and preferred term) from the verbatim description

(investigator term) according to Med DRA 18.1. AE assessments were performed at each

scheduled visit (see Table 18 in Section 8.1.1.) and on planned between-visit telephone calls

(conducted 10 days after previous visit). We requested a script of the telephone call to ensure

the call did not influence data capture and, in turn, bias trial outcome. The script could not be

located in the NDA submission. The Applicant provided the telephone script on 22Feb2019, in

response to an Information Request. No bias was noted upon review.

Subjects who were discontinued due to AEs were to be monitored for 4 weeks after the final

visit, until resolution of the AE, or until the AE became medically stable in the investigator’s

opinion. Subjects who were discontinued due to an SAE were to be monitored until resolution

of the SAE, or until the SAE became medically stable in the investigator’s opinion. It does not

appear that all AEs were followed until resolution initially. In the second amendment the

Applicant continued BP assessment of subjects with elevated readings until the BP returned to

an acceptable level.

Reported injection-site reactions were coded across various MedDRA preferred terms, such as

pain, erythema and pruritis and were not initially grouped together in the analyses. The

occurrence of all injection-site reactions combined (pain, reaction, erythema, hematoma,

pruritus, hemorrhage, bruising, paresthesias) elevated the AE rate to 13.2% with BMT versus

8.4% with PBO. As a result, injection-site reactions were added to the most common AEs.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ůůĞƌŐŝĐ ƚǇƉĞ ƌĞĂĐƚŝŽŶƐ ǁĞƌĞ ƐƉůŝƚ ďĞƚǁĞĞŶ ƌĂƐŚ͕ ŚǇƉĞƌƐĞŶƐŝƚŝǀŝƚǇ͕ ĂŶĚ ƵƌƚŝĐĂƌŝĂ͘ tŚĞŶ ŐƌŽƵƉĞĚ 
ƚŽŐĞƚŚĞƌ͕ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ŐƌŽƵƉƐ ǁĂƐ ƐŵĂůů͕ ϭϮ ƐƵďũĞĐƚƐ ;ϭ͘ϵйͿ ƌĞĐĞŝǀŝŶŐ �Dd ǀĞƌƐƵƐ 
ĞŝŐŚƚ ƐƵďũĞĐƚƐ ;ϭ͘ϯйͿ ƌĞĐĞŝǀŝŶŐ W�K͘ �ŶĂƉŚǇůĂǆŝƐ ǁĂƐ ŶŽƚ ƌĞƉŽƌƚĞĚ͘ 

dŚĞ ƐĞǀĞƌŝƚǇ ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ ǁĂƐ ĂĚĞƋƵĂƚĞ ĂŶĚ ŝŶĐůƵĚĞĚ͗ 
x DŝůĚ͗ �Ŷ ĞǀĞŶƚ ƚŚĂƚ ǁĂƐ ĞĂƐŝůǇ ƚŽůĞƌĂƚĞĚ ďǇ ƚŚĞ ƐƵďũĞĐƚ͕ ĐĂƵƐĞĚ ŵŝŶŝŵĂů ĚŝƐĐŽŵĨŽƌƚ͕ ĂŶĚ 
ĚŝĚ ŶŽƚ ŝŶƚĞƌĨĞƌĞ ǁŝƚŚ ĞǀĞƌǇĚĂǇ ĂĐƚŝǀŝƚŝĞƐ͘ 

x DŽĚĞƌĂƚĞ͗ �Ŷ ĞǀĞŶƚ ƚŚĂƚ ǁĂƐ ƐƵĨĨŝĐŝĞŶƚůǇ ĚŝƐĐŽŵĨŽƌƚŝŶŐ ƚŽ ŝŶƚĞƌĨĞƌĞ ǁŝƚŚ ŶŽƌŵĂů 
ĞǀĞƌǇĚĂǇ ĂĐƚŝǀŝƚŝĞƐ͕ ĂŶĚ 

x ^ĞǀĞƌĞ͗ �Ŷ ĞǀĞŶƚ ƚŚĂƚ ƉƌĞǀĞŶƚĞĚ ŶŽƌŵĂů ĞǀĞƌǇĚĂǇ ĂĐƚŝǀŝƚŝĞƐ͘ 

��Ɛ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ĂƐ ƐƵďũĞĐƚ ŝŶĐŝĚĞŶĐĞ ǁŝƚŚ ƚŚĞ �� ŽĨ ŝŶƚĞƌĞƐƚ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ŝĚĞŶƚŝĨǇ 
ĂŶǇ ƐƉĞĐŝĨŝĐ ��Ɛ ŽĨ ƐƉĞĐŝĂů ŝŶƚĞƌĞƐƚ ďƵƚ ŚŝŐŚůŝŐŚƚĞĚ ŚĞƉĂƚŝĐ ĞǀĞŶƚƐ ĂŶĚ ƉƌĞŐŶĂŶĐǇ ĞǀĞŶƚƐ͘ 

ZŽƵƚŝŶĞ �ůŝŶŝĐĂů dĞƐƚƐ 
>ĂďŽƌĂƚŽƌǇ ĂƐƐĞƐƐŵĞŶƚƐ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ŝŶĐůƵĚĞĚ ƐĞƌƵŵ ĐŚĞŵŝƐƚƌǇ͕ ŚĞŵĂƚŽůŽŐǇ͕ ĂŶĚ 
ƵƌŝŶĂůǇƐŝƐ ĐŽŶĚƵĐƚĞĚ Ăƚ tĞĞŬ ϭ ;ƐĐƌĞĞŶŝŶŐͿ͕ tĞĞŬ ϵ ;ƌĂŶĚŽŵŝǌĂƚŝŽŶͿ͕ tĞĞŬ ϭϯ ;ϰ ǁĞĞŬƐ ĂĨƚĞƌ 
ƌĂŶĚŽŵŝǌĂƚŝŽŶͿ͕ ĂŶĚ tĞĞŬ ϯϮ ;Ϯϰ ǁĞĞŬƐ ĂĨƚĞƌ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ;ĞŶĚ ŽĨ ƐƚƵĚǇͬĞĂƌůǇ ƚĞƌŵŝŶĂƚŝŽŶͿͿ 
ĂŶĚ ǁĂƐ ĂĚĞƋƵĂƚĞ͘ ^ĞĞ dĂďůĞ ϭϴ ŝŶ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭ͘ 

>ĂďŽƌĂƚŽƌǇ ƚĞƐƚŝŶŐ ŝŶĐůƵĚŝŶŐ ĐŚĞŵŝƐƚƌǇ͕ ŚĞŵĂƚŽůŽŐǇ͕ ŚŽƌŵŽŶĞƐ ;��d,͕ ƐĞǆ ŚŽƌŵŽŶĞ ďŝŶĚŝŶŐ 
ŐůŽďƵůŝŶ͕ ɲͲD^,͕ ƉƌŽůĂĐƚŝŶ͕ ĐŽƌƚŝƐŽů͕ ŽǆǇƚŽĐŝŶ͕ &^,͕ ĞƐƚƌĂĚŝŽůͿ͕ ,/s͕ ďŝŽŵĂƌŬĞƌƐ ;ŶŽƚ ĨƵƌƚŚĞƌ
ƐƉĞĐŝĨŝĞĚ ĨŽƌ ƉŽƐƐŝďůĞ ĨƵƚƵƌĞ ƚĞƐƚŝŶŐͿ͕ ƵƌŝŶĂůǇƐŝƐ͕ ƐĞƌƵŵ ƉƌĞŐŶĂŶĐǇ͕ ĂŶĚ ƵƌŝŶĞ ƐĐƌĞĞŶ ĨŽƌ 
ĚƌƵŐƐͬĂůĐŽŚŽů ǁĞƌĞ ƐĞŶƚ ƚŽ Ă ĐĞŶƚƌĂůŝǌĞĚ ĨĂĐŝůŝƚǇ͘ hƌŝŶĞ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚŝŶŐ ǁĂƐ ĐŽŶĚƵĐƚĞĚ Ăƚ Ă 
ůŽĐĂů ůĂď͘ /ƚ ŝƐ ƵŶĐůĞĂƌ ŝĨ ƚŚĞ ĐŚĞŵŝƐƚƌǇ ǁĂƐ ƉĞƌĨŽƌŵĞĚ ŝŶ ƚŚĞ ĨĂƐƚŝŶŐ ƐƚĂƚĞ͘ dŚĞ �ƉƉůŝĐĂŶƚ ƐƚĂƚĞĚ
ƚŚĂƚ ĨĂƐƚŝŶŐ ǁĂƐ ŶŽƚ ƌĞƋƵŝƌĞĚ ƉĞƌ ƉƌŽƚŽĐŽů͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĐŽŶǀĞŶƚŝŽŶ ǁĂƐ ƚŽ ƵƐĞ ƚŚĞ ĨŝƌƐƚ ǀĂůƵĞ 
ŝĨ ƚŚĞ ůĂďŽƌĂƚŽƌǇ ƚĞƐƚ ǁĂƐ ŵĞĂƐƵƌĞĚ ƚǁŝĐĞ ǁŝƚŚŝŶ Ă ŐŝǀĞŶ ƉŽƐƚĚŽƐĞ ǀŝƐŝƚ ŵŽŶƚŚ ŝŶƚĞƌǀĂů͘ 

sŝƚĂů ƐŝŐŶƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ ƵƉ ƚŽ ϭͲŚŽƵƌ ƉƌĞĚŽƐĞ ĂŶĚ Ăƚ ϭ͘Ϭ͕ ϭ͘ϱ͕ ĂŶĚ Ϯ͘Ϭ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ 
ĨŽůůŽǁŝŶŐ ƚŚĞ ƚǁŽ ŝŶͲĐůŝŶŝĐ ƐŝŶŐůĞ ĚŽƐŝŶŐ Ăƚ tĞĞŬ ϱ ;ƐŝŶŐůĞͲďůŝŶĚ W�KͿ ĂŶĚ tĞĞŬ ϵ 
;ƌĂŶĚŽŵŝǌĂƚŝŽŶͿ͘ KƌƚŚŽƐƚĂƚŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞƐ ǁĞƌĞ ŶŽƚ ŽďƚĂŝŶĞĚ͘ KƵƚ ŽĨ ƌĂŶŐĞ ƌĞƐƵůƚƐ ǁĞƌĞ 
ĐĂƚĞŐŽƌŝǌĞĚ ĂƐ ĞŝƚŚĞƌ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ Žƌ ŶŽƚ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ͘ �ŵĞŶĚŵĞŶƚ ϭ ƐƚĂƚĞĚ ƚŚĂƚ 
ĐŽŶƚŝŶƵĞĚ �W ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƐƵďũĞĐƚƐ ǁŝƚŚ ĞůĞǀĂƚĞĚ ƌĞĂĚŝŶŐƐ ƐŚŽƵůĚ ŽĐĐƵƌ ƵŶƚŝů ƚŚĞ �W ƌĞƚƵƌŶĞĚ 
ƚŽ ĂŶ ĂĐĐĞƉƚĂďůĞ ůĞǀĞů ;ϱ:ĂŶϮϬϭϱͿ͘ 

KǀĞƌĂůů͕ ƚŚĞ ƐĂĨĞƚǇ ĂƐƐĞƐƐŵĞŶƚ ŵĞƚŚŽĚƐ ĂŶĚ ƚŝŵĞ ƉŽŝŶƚƐ ĂƉƉĞĂƌĞĚ ƌĞĂƐŽŶĂďůĞ ĨŽƌ ƚŚŝƐ 
ƉŽƉƵůĂƚŝŽŶ͖ ŚŽǁĞǀĞƌ͕ ďůŽŽĚ ƉƌĞƐƐƵƌĞƐ ŽďƚĂŝŶĞĚ Ăƚ ƚŚĞ ƌŽƵƚŝŶĞ ĐůŝŶŝĐ ǀŝƐŝƚƐ ŽĐĐƵƌƌĞĚ Ăƚ Ă ĚŝƐƚĂŶĐĞ 
ŝŶ ƚŝŵĞ ĨƌŽŵ ƚŚĞ ĂĐƚƵĂů ĚƌƵŐͬW�K ŝŶƚĂŬĞ ǁŚŝĐŚ ĚŝĚ ŶŽƚ ĂůůŽǁ ĨŽƌ ƵƐĞĨƵů ĐĂƉƚƵƌĞ ŽĨ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ ĚĂƚĂ͘ 

ϭϱϳ
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Vyleesi/bremelanotide

Allergic type reactions were split between rash, hypersensitivity, and urticaria. When grouped

together, the difference between groups was small, 12 subjects (1.9%) receiving BMT versus

eight subjects (1.3%) receiving PBO. Anaphylaxis was not reported.

The severity categorization was adequate and included:

0 Mild: An event that was easily tolerated by the subject, caused minimal discomfort, and

did not interfere with everyday activities.

0 Moderate: An event that was sufficiently discomforting to interfere with normal

everyday activities, and

0 Severe: An event that prevented normal everyday activities.

AEs were reported as subject incidence with the AE of interest. The Applicant did not identify

any specific AEs of special interest but highlighted hepatic events and pregnancy events.

Routine Clinical Tests

Laboratory assessments in the phase 3 trials included serum chemistry, hematology, and

urinalysis conducted at Week 1 (screening), Week 9 (randomization), Week 13 (4 weeks after

randomization), and Week 32 (24 weeks after randomization (end of study/early termination))

and was adequate. See Table 18 in Section 8.1.1.

Laboratory testing including chemistry, hematology, hormones (ACTH, sex hormone binding

globulin, q-MSH, prolactin, cortisol, oxytocin, FSH, estradiol), HIV, biomarkers (not further

specified for possible future testing), urinalysis, serum pregnancy, and urine screen for

drugs/alcohol were sent to a centralized facility. Urine pregnancy testing was conducted at a

local lab. It is unclear if the chemistry was performed in the fasting state. The Applicant stated

that fasting was not required per protocol. The Applicant’s convention was to use the first value

if the laboratory test was measured twice within a given postdose visit month interval.

Vital signs were assessed up to 1-hour predose and at 1.0, 1.5, and 2.0 hours postdose

following the two in-clinic single dosing at Week 5 (single-blind PBO) and Week 9

(randomization). Orthostatic blood pressures were not obtained. Out of range results were

categorized as either clinically significant or not clinically significant. Amendment 1 stated that

continued BP assessment of subjects with elevated readings should occur until the BP returned

to an acceptable level (5]an2015).

Overall, the safety assessment methods and time points appeared reasonable for this

population; however, blood pressures obtained at the routine clinic visits occurred at a distance

in time from the actual drug/PBO intake which did not allow for useful capture of blood

pressure data.
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8.2.4. Safety Results 

�ĞĂƚŚƐ 
dŚĞƌĞ ǁĂƐ ŽŶĞ ĚĞĂƚŚ ŝŶ ƚŚĞ ŐůŽďĂů ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͕ Ă ϰϮͲǇĞĂƌͲŽůĚ ŵĂůĞ ƌĞĐĞŝǀŝŶŐ W�K ŝŶ ƚŚĞ 
dŚŽƌŽƵŐŚ Yd ƐƚƵĚǇ ǁŚŽ ǁĂƐ ƐƚƌƵĐŬ ĂŶĚ ŬŝůůĞĚ ďǇ Ă ŵŽƚŽƌ ǀĞŚŝĐůĞ ǁŚŝůĞ ũŽŐŐŝŶŐ͘ dŚŝƐ ĞǀĞŶƚ ǁĂƐ 
ĐŽŶƐŝĚĞƌĞĚ ƵŶƌĞůĂƚĞĚ ƚŽ ƚŚĞ ƐƚƵĚǇ ĚƌƵŐ͘ 

^ĞƌŝŽƵƐ �ĚǀĞƌƐĞ �ǀĞŶƚƐ 
dŚĞƌĞ ǁĂƐ Ă ůŝŵŝƚĞĚ ŶƵŵďĞƌ ŽĨ ƚƌĞĂƚŵĞŶƚͲĞŵĞƌŐĞŶƚ ^��Ɛ ŽĐĐƵƌƌŝŶŐ ŝŶ ϭϭ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů 
ƉƌŽŐƌĂŵ ĂŶĚ ƚŚĞ ĞǀĞŶƚƐ ŽĐĐƵƌƌĞĚ ƚǁŽĨŽůĚ ŚŝŐŚĞƌ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ W�K ŝŶ ƚŚĞ ƚǁŽ 
ĐŽƌĞ ƐƚƵĚŝĞƐ ;ϭ͘ϭй ǀĞƌƐƵƐ Ϭ͘ϱй͕ ƌĞƐƉĞĐƚŝǀĞůǇͿ͘ �ůů ĞǀĞŶƚƐ ŽĐĐƵƌƌĞĚ ŽŶĐĞ͘ dŚĞ ŐƌĞĂƚĞƐƚ ŶƵŵďĞƌ ŽĨ 
ĞǀĞŶƚƐ ŽĐĐƵƌƌĞĚ ŝŶ ƚŚĞ ŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ĚŝƐŽƌĚĞƌƐ ^K�͕ ĂůƚŚŽƵŐŚ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ǁĂƐ ůŽǁ ;ĨŽƵƌ 
�Dd ƐƵďũĞĐƚƐ ǀĞƌƐƵƐ ŽŶĞ W�K ƐƵďũĞĐƚͿ͘ dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ŶƵŵďĞƌƐ ǁĞƌĞ ĐŽŶĨŝƌŵĞĚ ĨŽƌ ƚŚĞ ƉŚĂƐĞ 
ϯ ĐŽƌĞ͕ ĞǆƚĞŶƐŝŽŶ ĂŶĚ ƉŚĂƐĞ Ϯͬϯ ĚĂƚĂďĂƐĞƐ ƵƐŝŶŐ �� ƚĂďƵůĂƚŝŽŶ ;ĂĞ͘ǆƉƚͿ͘ ^ƵŵŵĂƌŝĞƐ ŽĨ ƚŚĞ 
ƐƵďŵŝƚƚĞĚ ŶĂƌƌĂƚŝǀĞƐ ĂƌĞ ůŝƐƚĞĚ ŝŶ dĂďůĞ ϯϰ ďĞůŽǁ͘ 

7DEOH ��� 6HULRXV $GYHUVH (YHQWV E\ 6\VWHP 2UJDQ &ODVV DQG 3UHIHUUHG 7HUP LQ 6& %07 3KDVH
��� &RUH DQG ([WHQVLRQ 6WXGLHV LQ +6''�)6$'� 6DIHW\ 3RSXODWLRQ� $QDO\VLV *URXSV $� DQG $�$ 

3KDVH ��� 
&RUH�(;7 6& 6WXGLHV 
6WXGLHV �$QDO\VLV 

&RUH 6WXGLHV (;7 6WXGLHV &RPELQHG *URXS $�� 
3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ %07 ���� PJ 

6\VWHP 2UJDQ &ODVV �1 ���� �1 ���� �1 ���� �1 ����� �1 ����� 
3UHIHUUHG 7HUP Q ��� Q ��� Q ��� Q ��� Q ��� 
$Q\ 6$( � ����� � ����� � ����� �� ����� �� ����� 
*DVWURLQWHVWLQDO GLVRUGHUV � ����� � ����� � � ����� � ����� 
$EGRPLQDO KHUQLD � � ����� � � ������ � ������ REVWUXFWLYH 
$EGRPLQDO SDLQ � � ����� � � ������ � ������ 
*DVWURLQWHVWLQDO � � ����� � � ������ � ������ LQIODPPDWLRQ 
3HULWRQHDO KHPRUUKDJH � � ����� � � ������ � ������ 
9RPLWLQJ � � ����� � � ������ � ������ 
&ROLWLV � ����� � � � � 
1HRSODVPV EHQLJQ� 
PDOLJQDQW DQG XQVSHFLILHG � ����� � ����� � � ����� � ����� 
�LQFO F\VWV DQG SRO\SV� 
,QYDVLYH GXFWDO EUHDVW � � ����� � � ������ � ������ FDUFLQRPD 
8WHULQH OHLRP\RPD � � ����� � � ������ � ������ 
&RORQ FDQFHU � ����� � � � � 
1HUYRXV V\VWHP GLVRUGHUV � � ����� � ����� � ����� � ����� 
&HUHEURYDVFXODU DFFLGHQW � � � ����� � ������ � ������ 
+HDGDFKH � � ����� � � ������ � ������ 
5HSURGXFWLYH V\VWHP DQG 
EUHDVW GLVRUGHUV 

� � ����� � ����� � ����� � ����� 

(QGRPHWULRVLV � � � ����� � ������ � ������ 

ϭϱϴ 
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3KDVH ��� 
&RUH�(;7 6& 6WXGLHV 
6WXGLHV �$QDO\VLV 

&RUH 6WXGLHV (;7 6WXGLHV &RPELQHG *URXS $�� 
3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ %07 ���� PJ 

6\VWHP 2UJDQ &ODVV �1 ���� �1 ���� �1 ���� �1 ����� �1 ����� 
3UHIHUUHG 7HUP Q ��� Q ��� Q ��� Q ��� Q ��� 
2YDULDQ F\VW UXSWXUHG � � ����� � � ������ � ������ 
*HQHUDO GLVRUGHUV DQG 
DGPLQLVWUDWLRQ VLWH � � � � � ������ 
FRQGLWLRQV 
&KHVW SDLQ � � � � � ������ 
+HSDWRELOLDU\ GLVRUGHUV � � � ����� � ������ � ������ 
&KROHF\VWLWLV � � � ����� � ������ � ������
 
,QIHFWLRQV DQG LQIHVWDWLRQV � � ����� � � ������ � ������ 
3QHXPRQLD � � ����� � � ������ � ������ 
%ORRG DQG O\PSKDWLF � ����� � � � �V\VWHP GLVRUGHUV 
$QHPLD � ����� � � � �
 
3UHJQDQF\� SXHUSHULXP � ����� � � � �DQG SHULQDWDO FRQGLWLRQV 
3UHJQDQF\ � ����� � � � � 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� +6'' K\SRDFWLYH VH[XDO GHVLUH GLVRUGHU� )6$' IHPDOH VH[XDO DURXVDO 
GLVRUGHU� 6$( VHULRXV DGYHUVH HYHQWV� 6& VXEFXWDQHRXV� (;7 H[WHQVLRQ 
6RXUFH� 7DEOH �� 6&6� SDJH �� 

^ĞůĞĐƚĞĚ EĂƌƌĂƚŝǀĞƐ ŽŶ ^ƵďũĞĐƚƐ ǁŝƚŚ �ǆƉŽƐƵƌĞ ƚŽ �Dd 
dŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ĞǀĞŶƚƐ ĂĐƌŽƐƐ ƐƚƵĚŝĞƐ ŝƐ ƐŚŽǁŶ ŝŶ dĂďůĞ ϯϱ ďĞůŽǁ͘ �ůƚŚŽƵŐŚ ƚŚĞƌĞ ǁĂƐ Ă 
ƚǁŽĨŽůĚ ŝŶĐƌĞĂƐĞ ŝŶ ĞǀĞŶƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ͕ ŶŽ ƚƌĞŶĚƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ƚŚĞ ŶĂƚƵƌĞ ŽĨ ƚŚĞ ĞǀĞŶƚƐ͘ 
KŶůǇ ŚĞĂĚĂĐŚĞ ĂŶĚ ǀŽŵŝƚŝŶŐ ĂƉƉĞĂƌĞĚ ƌĞůĂƚĞĚ ƚŽ ƐƚƵĚǇ ĚƌƵŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ 

7DEOH ��� 7UHDWPHQW�(PHUJHQW $GYHUVH (YHQWV E\ 6WXG\ DQG 7UHDWPHQW *URXS 
%07���� %07���� %07����(����( 3KDVH � 6WXG\ �� 

3%2 %07 3%2 %07 %07 %07 ���� 
� HYHQW� 
� VXEMHFW 

� HYHQWV� 
� VXEMHFWV 

� HYHQWV� 
� VXEMHFWV 

� HYHQWV� 
� VXEMHFWV 

� HYHQWV� 
� VXEMHFWV 

� HYHQW� 
� VXEMHFW 

&ROLWLV $EGRPLQDO 
KHUQLD 
REVWUXFWLYH 

3UHJQDQF\ 3QHXPRQLD &KROHF\VWLWLV &KHVW SDLQ 

2YDULDQ F\VW 
UXSWXUHG� 
SHULWRQHDO 
KHPRUUKDJH 

$QHPLD� 
FRORQ FDQFHU 

$EGRPLQDO SDLQ� 
JDVWURLQWHVWLQDO 
LQIODPPDWLRQ 

(QGRPHWULRVLV 

,QYDVLYH GXFWDO 
EUHDVW 
FDUFLQRPD 

8WHULQH  
OHLRP\RPD 

&HUHEURYDVFXODU 
DFFLGHQW 

+HDGDFKH� 
YRPLWLQJ 

$EEUHYLDWLRQV� 3%2 SODFHER� %07 EUHPHODQRWLGH 
6RXUFH� DGDH�[SW 

ϭϱϵ 
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KǀĂƌŝĂŶ ĐǇƐƚ ƌƵƉƚƵƌĞĚͬƉĞƌŝƚŽŶĞĂů ŚĞŵŽƌƌŚĂŐĞ (b) (6)

� ϯϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ϭ͘ϳϱ ŵŐ ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ ĂŶĚ ƵƐĞĚ ĞŝŐŚƚ ƚŽƚĂů 
ĚŽƐĞƐ ďĞƚǁĞĞŶ (b) (6) dŚƌĞĞ ĚĂǇƐ ĂĨƚĞƌ ŚĞƌ ŵŽƐƚ ƌĞĐĞŶƚ ƐƚƵĚǇ ĚƌƵŐ ƐŚĞ 
ĞǆƉĞƌŝĞŶĐĞĚ ƌƵƉƚƵƌĞĚ ŽǀĂƌŝĂŶ ĐǇƐƚ ĂŶĚ ƉĞƌŝƚŽŶĞĂů ŚĞŵŽƌƌŚĂŐĞ͘ KŶ (b) (6) ƐŚĞ ŚĂĚ ƉĞůǀŝĐ 
ƉĂŝŶ͕ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ͘ KŶ ƚŚĞ ĨŽůůŽǁŝŶŐ ĚĂǇ͕ ƐŚĞ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ŚĞƌ ĞŝŐŚƚŚ ĂŶĚ ĨŝŶĂů 
ĚŽƐĞ͘ KŶ (b) (6) ƐŚĞ ƐĂǁ ŚĞƌ ŐǇŶĞĐŽůŽŐŝƐƚ ĨŽƌ ƚŚĞ ƐĂŵĞ ĐŽŵƉůĂŝŶƚƐ͘ �Ŷ ƵůƚƌĂƐŽƵŶĚ ƐŚŽǁĞĚ 
Ă ϲ Đŵ ůĞĨƚ ĂĚŶĞǆĂů ŵĂƐƐ ǁŝƚŚ ŚĞŵŽƉĞƌŝƚŽŶĞƵŵ ĂŶĚ ƐŚĞ ƵŶĚĞƌǁĞŶƚ ůĂƉĂƌŽƐĐŽƉǇ ǁŝƚŚ 
ĐĂƵƚĞƌŝǌĂƚŝŽŶ ŽĨ Ă ĐŽƌƉƵƐ ůƵƚĞƵŵ ĐǇƐƚ͕ ůǇƐŝƐ ŽĨ ĂĚŚĞƐŝŽŶ ĂŶĚ ĞǀĂĐƵĂƚŝŽŶ ŽĨ ŚĞŵŽƉĞƌŝƚŽŶĞƵŵ͘ 
^ŚĞ ǁĂƐ ĚŝƐĐŚĂƌŐĞĚ ŽŶ (b) (6)ǁŝƚŚ ƚŚĞ ĞǀĞŶƚ ͞ƌĞƐŽůǀĞĚ͘͟ ^ŚĞ ĚŝĚ ŶŽƚ ƚĂŬĞ ĂŶǇ ĂĚĚŝƚŝŽŶĂů 
ĚŽƐĞƐ ĂŶĚ ǁĂƐ ǁŝƚŚĚƌĂǁŶ ĨƌŽŵ ƚŚĞ ƚƌŝĂů ŽŶ (b) (6) /ƚ ŝƐ ƵŶůŝŬĞůǇ ƚŚŝƐ ĞǀĞŶƚ ŝƐ ƌĞůĂƚĞĚ ƚŽ 
ƐƚƵĚǇ ĚƌƵŐ͘
 

/ŶǀĂƐŝǀĞ ĚƵĐƚĂů ďƌĞĂƐƚ ĐĂƌĐŝŶŽŵĂ
 
(b) (6)

� ϰϴͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ďƌĞĂƐƚ ŝŵƉůĂŶƚƐ ϱ ǇĞĂƌƐ ƉƌŝŽƌ͕ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ 
ƚŽ �Dd ϭ͘ϳϱ ŵŐ ^� ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ ĂŶĚ ƌĞĐĞŝǀĞĚ ϲ ĚŽƐĞƐ ŽǀĞƌ ϲ ǁĞĞŬƐ͘ �ĨƚĞƌ ĨŝŶĚŝŶŐ Ă ďƌĞĂƐƚ 
ůƵŵƉ ;ϭ ŵŽŶƚŚ ĂĨƚĞƌ ƐƚƵĚǇ ŽŶƐĞƚͿ͕ ƐŚĞ ƵŶĚĞƌǁĞŶƚ ďŝŽƉƐǇ ŽĨ ƚŚĞ ϭϬ ŵŵ ŵĂƐƐ ƚŚĂƚ ǁĂƐ ĂĚũĂĐĞŶƚ 
ƚŽ Ă ďƌĞĂƐƚ ŝŵƉůĂŶƚ ĂŶĚ ǁĂƐ ƐƵďƐĞƋƵĞŶƚůǇ ĚŝĂŐŶŽƐĞĚ ǁŝƚŚ ŝŶǀĂƐŝǀĞ ĚƵĐƚĂů ĐĂƌĐŝŶŽŵĂ ŽĨ ƚŚĞ ůĞĨƚ 
ďƌĞĂƐƚ ;ĞƐƚƌŽŐĞŶ ĂŶĚ ƉƌŽŐĞƐƚĞƌŽŶĞ ƌĞĐĞƉƚŽƌ ƉŽƐŝƚŝǀĞͿ͘ ^ŚĞ ŚĂĚ Ă ŵĂƐƚĞĐƚŽŵǇ ǁŝƚŚ ŶŽ ĞǀŝĚĞŶĐĞ 
ŽĨ ůǇŵƉŚ ŶŽĚĞ ŝŶǀŽůǀĞŵĞŶƚ͘ dŚĞ ĞǀĞŶƚ ǁĂƐ ƌĞƉŽƌƚĞĚ ĂƐ ƐĞǀĞƌĞ ĂŶĚ ŽĐĐƵƌƌĞĚ ϭϬ ĚĂǇƐ ĂĨƚĞƌ ŚĞƌ 
ŵŽƐƚ ƌĞĐĞŶƚ ƐƚƵĚǇ ĚƌƵŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͘ ^ƵďũĞĐƚ ǁĂƐ ǁŝƚŚĚƌĂǁŶ͘ dŚŝƐ ŝƐ ĞǀĞŶƚ ǁĂƐ ŶŽƚ ƌĞůĂƚĞĚ ƚŽ 
ƐƚƵĚǇ ĚƌƵŐ͘ 

,ĞĂĚĂĐŚĞͬǀŽŵŝƚŝŶŐ 
(b) (6)
;ĂůƐŽ ĚŝƐĐƵƐƐĞĚ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϲͿ 

� ϯϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞͬ,ŝƐƉĂŶŝĐ ĨĞŵĂůĞ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ŚĞĂĚĂĐŚĞƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ϭ͘ϳϱ ŵŐ ŝŶ 
Ă ĐŽƌĞ ƐƚƵĚǇ ĂŶĚ ƌĞĐĞŝǀĞĚ ƚǁŽ �Dd ĚŽƐĞƐ ϯ ǁĞĞŬƐ ĂƉĂƌƚ͘ /ŵŵĞĚŝĂƚĞůǇ ĨŽůůŽǁŝŶŐ ŚĞƌ ƐĞĐŽŶĚ
ĚŽƐĞ͕ ƐŚĞ ĞǆƉĞƌŝĞŶĐĞĚ ƐĞǀĞƌĞ͕ ŝŶƚƌĂĐƚĂďůĞ ŚĞĂĚĂĐŚĞ ĂƐ ǁĞůů ĂƐ ŶĂƵƐĞĂ͕ ǀŽŵŝƚŝŶŐ͕ ĨůƵƐŚŝŶŐ͕ 
ĚŝǌǌŝŶĞƐƐ͕ ĂŶĚ ĂďĚŽŵŝŶĂů ƉĂŝŶ͘ /ƚ ǁĂƐ ŶŽƚĞĚ ƚŚĂƚ ƐŚĞ ŚĂĚ ƚĂĐŚǇĐĂƌĚŝĂ͕ ĞůĞǀĂƚĞĚ ĚŝĂƐƚŽůŝĐ ďůŽŽĚ
ƉƌĞƐƐƵƌĞ͕ ĂŶĚ ƉƌĞƐĞŶƚĞĚ ƚŽ ĂŶ ƵƌŐĞŶƚ ĐĂƌĞ ĨĂĐŝůŝƚǇ ǁŚĞƌĞ ƐŚĞ ǁĂƐ ƚƌĞĂƚĞĚ ƐǇŵƉƚŽŵĂƚŝĐĂůůǇ͘ �ĨƚĞƌ 
ƚŚĞ ƐǇŵƉƚŽŵƐ ŚĂĚ ŶŽƚ ĂďĂƚĞĚ ĂŶĚ ƚŚĞ ŽƵƚƉĂƚŝĞŶƚ ĨĂĐŝůŝƚǇ ǁĂƐ ĐůŽƐŝŶŐ͕ ƐŚĞ ǁĂƐ ĂĚŵŝƚƚĞĚ ƚŽ ƚŚĞ 
ŚŽƐƉŝƚĂů͘ >ĂďŽƌĂƚŽƌǇ ƚĞƐƚƐ ǁĞƌĞ ŶŽƌŵĂů͕ ŝŶĐůƵĚŝŶŐ �ͲĚŝŵĞƌ͘ ,Ğƌ ĚŝĂƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ŽŶ ƚŚĞ 

dŚŝƐ ĞǀĞŶƚ ǁĂƐ ĂƚƚƌŝďƵƚĞĚ ƚŽ ƐƚƵĚǇ ĚƌƵŐ͘ 

ĚĂǇ ŽĨ ĞǀĞŶƚ ǁĂƐ ŶŽƚ ƉƌŽǀŝĚĞĚ͕ ďƵƚ ŝƚ ŚĂĚ ďĞĞŶ ϳϵ ŵŵ ,Ő Ăƚ ƐĐƌĞĞŶŝŶŐ͘ KŶ 
ŚĞƌ ĚŝĂƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ǁĂƐ ϳϵ ŵŵ ,Ő͘ ^ŚĞ ǁĂƐ ƚƌĞĂƚĞĚ ƐǇŵƉƚŽŵĂƚŝĐĂůůǇ ĂŶĚ 

ǁĂƐ ĚŝƐĐŚĂƌŐĞĚ ƚŚĞ ĨŽůůŽǁŝŶŐ ĚĂǇ ǁŝƚŚ Ă ƌĞƐŝĚƵĂů ŚĞĂĚĂĐŚĞ͘ ^ŚĞ ǁĂƐ ǁŝƚŚĚƌĂǁŶ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ͘ 

(b) (6)

(b) (6)

�ďĚŽŵŝŶĂů ŚĞƌŶŝĂ ŽďƐƚƌƵĐƚŝǀĞ
 
(b) (6)

� ϯϲͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ŵƵůƚŝƉůĞ ƐƵƌŐĞƌŝĞƐ ;�ͲƐĞĐƚŝŽŶ yϮ͕ ĐŚŽůĞĐǇƐƚĞĐƚŽŵǇ͕
(b) (6)ŽŽƉŚŽƌĞĐƚŽŵǇ͕ ŐĂƐƚƌŝĐ ďĂŶĚŝŶŐ ĂŶĚ ŐĂƐƚƌĞĐƚŽŵǇͿ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ ĂŶĚ 

ƌĞĐĞŝǀĞĚ ϭϭ ĚŽƐĞƐ ƚŚƌŽƵŐŚ (b) (6)KŶ ͕ Ϯϯ ĚĂǇƐ ĂĨƚĞƌ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ;ĂŶĚ ĂĨƚĞƌ (b) (6)

ƚŚƌĞĞ �Dd ĚŽƐĞƐͿ ǁŚŽ ƉƌĞƐĞŶƚĞĚ ƚŽ ƚŚĞ ĞŵĞƌŐĞŶĐǇ ƌŽŽŵ ǁŝƚŚ ƐĞǀĞƌĞ ƵŵďŝůŝĐĂů ƉĂŝŶ ĂŶĚ 

ϭϲϬ
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Vyleesi/bremelanotide

Ovarian cyst ruptured/peritoneal hemorrhage (b) ‘5’

A 35-year-old white female randomized to BMT 1.75 mg in the core phase and used eight total

doses between (we) Three days after her most recent study drug she
experienced ruptured ovarian cyst and peritoneal hemorrhage. On (we) she had pelvic

pain, nausea and vomiting. On the following day, she self-administered her eighth and final

dose. On (me) she saw her gynecologist for the same complaints. An ultrasound showed

a 6 cm left adnexal mass with hemoperitoneum and she underwent laparoscopy with

cauterization of a corpus luteum cyst, lysis of adhesion and evacuation of hemoperitoneum.

She was discharged on (b)(6)with the event ”resolved.” She did not take any additional

doses and was withdrawn from the trial on (me) It is unlikely this event is related to

study drug.

. . (b) <6)
Invaswe ductal breast carcmoma

A 48-year-old white female with history of breast implants 5 years prior, who was randomized

to BMT 1.75 mg SC in the core phase and received 6 doses over 6 weeks. After finding a breast

lump (1 month after study onset), she underwent biopsy of the 10 mm mass that was adjacent

to a breast implant and was subsequently diagnosed with invasive ductal carcinoma of the left

breast (estrogen and progesterone receptor positive). She had a mastectomy with no evidence

of lymph node involvement. The event was reported as severe and occurred 10 days after her

most recent study drug administration. Subject was withdrawn. This is event was not related to

study drug.

(b) (5)

Headache/vomiting (also discussed in Section 8.2.6)

A 35-year-old white/Hispanic female with history of headaches randomized to BMT 1.75 mg in

a core study and received two BMT doses 3 weeks apart. Immediately following her second

dose, she experienced severe, intractable headache as well as nausea, vomiting, flushing,

dizziness, and abdominal pain. It was noted that she had tachycardia, elevated diastolic blood

pressure, and presented to an urgent care facility where she was treated symptomatically. After

the symptoms had not abated and the outpatient facility was closing, she was admitted to the

hospital. Laboratory tests were normal, including D-dimer. Her diastolic blood pressure on the

day of event (b) (6) was not provided, but it had been 79 mm Hg at screening. On

(We) her diastolic blood pressure was 79 mm Hg. She was treated symptomatically and

was discharged the following day with a residual headache. She was withdrawn from the study.

This event was attributed to study drug.

. . . (b) <6)
Abdominal hernia obstructive

A 36-year-old white female with history of multiple surgeries (C-section X2, cholecystectomy,

oophorectomy, gastric banding and gastrectomy) randomized to BMT on (b)(6)and
received 11 doses through (We) On (We), 23 days after randomization (and after

three BMT doses) who presented to the emergency room with severe umbilical pain and
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ǀŽŵŝƚŝŶŐ͘ �ŽŵƉƵƚĞĚ ƚŽŵŽŐƌĂƉŚǇ ;�dͿ ƐĐĂŶ ƐŚŽǁĞĚ ƐƚƌĂŶŐƵůĂƚĞĚ ǀĞŶƚƌĂů ŚĞƌŶŝĂ ǁŝƚŚ ďŽǁĞů 
ŽďƐƚƌƵĐƚŝŽŶ͘ ^ŚĞ ǁĂƐ ƌĞĨĞƌƌĞĚ ƚŽ Ă ƐƵƌŐĞŽŶ ĂŶĚ ƵŶĚĞƌǁĞŶƚ ůĂƉĂƌŽƐĐŽƉŝĐ ǀĞŶƚƌĂů ŚĞƌŶŝĂ ƌĞƉĂŝƌ 
ǁŝƚŚ ŵĞƐŚ ŽŶ (b) (6) &ŽƵƌƚĞĞŶ ĚĂǇƐ ĂĨƚĞƌ ŚĞƌ ůĂƐƚ ĚŽƐĞ ƐŚĞ ǁĂƐ ĚŝĂŐŶŽƐĞĚ ǁŝƚŚ ŽďƐƚƌƵĐƚŝǀĞ 
ĂďĚŽŵŝŶĂů ŚĞƌŶŝĂ͘ >ŝǀĞƌ ĞŶǌǇŵĞƐ ǁĞƌĞ ĞůĞǀĂƚĞĚ͕ ǁŝƚŚ �^d ϭϯϬ hͬ>͕ �>d ϮϬϬ hͬ> ĂŶĚ ĂůŬĂůŝŶĞ
 
ƉŚŽƐƉŚĂƚĂƐĞ ŽĨ ϯϲϱ hͬ>͘ �Ŷ ƵůƚƌĂƐŽƵŶĚ ƐŚŽǁĞĚ ĐŚŽůĞĚŽĐŚŽůŝƚŚŝĂƐŝƐ ďƵƚ ŶŽ ĐŽŵƉůŝĐĂƚŝŽŶƐ͘ dŚĞ
 
ŚĞƌŶŝĂ ĞǀĞŶƚ ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ ƌĞƐŽůǀĞĚ ŽŶ (b) (6) ĂŶĚ ƚŚĞ >&d ĞůĞǀĂƚŝŽŶ ƌĞƐŽůǀĞĚ ŽŶ 

(b) (6) ^ŚĞ ĐŽŶƚŝŶƵĞĚ ŝŶ ƚŚĞ ƐƚƵĚǇ͘ /ƚ ƐĞĞŵƐ ƵŶůŝŬĞůǇ ƚŚĂƚ ƚŚŝƐ ŝƐ ĚƌƵŐ ƌĞůĂƚĞĚ͘
 

�ďĚŽŵŝŶĂů ƉĂŝŶͬŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ŝŶĨůĂŵŵĂƚŝŽŶ
 (b) (6)

� ϰϳͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ĐĞůŝĂĐ ĚŝƐĞĂƐĞ͕ ŽďĞƐŝƚǇ͕ ĐŚŽůĞĐǇƐƚĞĐƚŽŵǇ͕ 
ĐŚŽůĞůŝƚŚŝĂƐŝƐ͕ ŐĂƐƚƌŝĐ ďǇƉĂƐƐ͕ ĂĚĞŶŽŵǇŽƐŝƐ͕ ŚǇƐƚĞƌĞĐƚŽŵǇͬƵŶŝůĂƚĞƌĂů ƐĂůƉŝŶŐŽͲŽŽƉŚŽƌĞĐƚŽŵǇ 
ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ (b) (6)ĂŶĚ ƵƐĞĚ ϭϴ ĚŽƐĞƐ ƚŚƌŽƵŐŚ (b) (6) KŶ (b) (6);ϭϱ 
ĚĂǇƐ ĂĨƚĞƌ ŵŽƐƚ ƌĞĐĞŶƚ ĚƌƵŐ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶͿ ƐŚĞ ǁĂƐ ĂĚŵŝƚƚĞĚ ƚŽ ƚŚĞ ŚŽƐƉŝƚĂů ĨŽƌ ĞƉŝŐĂƐƚƌŝĐ 
ƉĂŝŶ͘ �d ƐĐĂŶ ŽĨ ĂďĚŽŵĞŶ ƐŚŽǁĞĚ ŵĂƌŬĞĚ ĐŝƌĐƵŵĨĞƌĞŶƚŝĂů ŵƵĐŽƐĂů ƚŚŝĐŬĞŶŝŶŐͬĞĚĞŵĂ ŽĨ 
ũĞũƵŶƵŵ ŝŶ ůĞĨƚ ƵƉƉĞƌ ƋƵĂĚƌĂŶƚ͕ ĂŶĚ ĚŝůĂƚĞĚ ůŽŽƉƐ ŽĨ ƐŵĂůů ďŽǁĞůƐ ůŝŬĞůǇ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ŝůĞƵƐ͘ 
^ŚĞ ƵŶĚĞƌǁĞŶƚ ůĂƉĂƌŽƐĐŽƉǇ ƚŚĂƚ ƐŚŽǁĞĚ ƉƌŽǆŝŵĂů ũĞũƵŶƵŵ ŝŶĨůĂŵŵĂƚŝŽŶ͘ >ĂďƐ ƐŚŽǁĞĚ 
ĞůĞǀĂƚĞĚ ŶĞƵƚƌŽƉŚŝůƐ͘ &ŽůůŽǁŝŶŐ ĂŶ ĞƐŽƉŚĂŐŽŐĂƐƚƌŽĚƵŽĚĞŶŽƐĐŽƉǇ ŽŶ ƐŚŽǁŝŶŐ 
ŶŽƌŵĂů ũĞũƵŶƵŵ͕ ƐŚĞ ǁĂƐ ĚŝƐĐŚĂƌŐĞĚ ŽŶ ƉƌŽďŝŽƚŝĐƐ dŚĞ ƐƵďũĞĐƚ ĐŽŵƉůĞƚĞĚ ƚŚĞ ĐŽƌĞ 

(b) (6)

(b) (6)

ƐƚƵĚǇ͘ dŚĞ ĐĂƵƐĞ ŽĨ ƚŚĞ ũĞũƵŶĂů ŝŶĨůĂŵŵĂƚŝŽŶ ŝƐ ƵŶĐůĞĂƌ͘
 

�ŚĞƐƚ ƉĂŝŶ (b) (6)

� ϰϭͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ǁŝƚŚ &^�� ĂŶĚ ,^�� ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ŶŽŶĐĂƌĚŝĂĐ ĐŚĞƐƚ ƉĂŝŶ ;ƐŝŶĐĞ
 
ϮϬϭϬͿ͕ ĂŶǆŝĞƚǇ͕ ĂŶĚ ŽďĞƐŝƚǇ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ϭ͘ϳϱ ŵŐ ^� ŽŶ (b) (6)

(b) (6)(b) (6)
ĂŶĚ ƌĞĐĞŝǀĞĚ 

ŚĞƌ ƚĂŬĞ ŚŽŵĞ Ŭŝƚ ŽŶ ^ŚĞ ƚŽŽŬ Ă ĚŽƐĞ ŽĨ �Dd Ăƚ ϭϭ͗ϬϬ Ă͘ŵ͘ ŽŶ �ƚ Ϯ͗ϯϬ 
Ă͘ŵ͘ ŽŶ (b) (6) ƐŚĞ ǁĂƐ ĂĚŵŝƚƚĞĚ ƚŽ ƚŚĞ ŚŽƐƉŝƚĂů ǁŝƚŚ Ă ƉƌŽǀŝƐŝŽŶĂů ĚŝĂŐŶŽƐŝƐ ŽĨ ĂŶǆŝĞƚǇ 
ƌĞůĂƚĞĚ ĐŚĞƐƚ ƉĂŝŶ͘ ^ŚĞ ŵŝƐƐĞĚ ŚĞƌ (b) (6)ĐůŝŶŝĐ ǀŝƐŝƚ ĂŶĚ ǁĂƐ ůŽƐƚ ƚŽ ĨŽůůŽǁ ƵƉ͘ /ƚ ŝƐ
ƵŶŬŶŽǁŶ ŚŽǁ ŵĂŶǇ ĚŽƐĞƐ ŽĨ ƚŚĞ ĞŝŐŚƚͲƐǇƌŝŶŐĞ Ŭŝƚ ǁĞƌĞ ĂĚŵŝŶŝƐƚĞƌĞĚ ďĞĐĂƵƐĞ ƐŚĞ ĚŝĚ ŶŽƚ 
ƌĞƚƵƌŶ ƚŚĞ Ŭŝƚ͘ dŚĞƌĞ ǁĞƌĞ ƚǁŽ ĂĚĚŝƚŝŽŶĂů ^��Ɛ ŝŶ ^ƚƵĚǇ ϱϰ ŝŶ ƚŚĞ Ϭ͘ϳϱ ŵŐ ;ĂƐƚŚŵĂͿ ĂŶĚ ϭ͘Ϯϱ ŵŐ 
;ŝŶĐŝƐŝŽŶĂů ŚĞƌŶŝĂͿ ŐƌŽƵƉƐ͘ 

�ƌŽƉŽƵƚƐ ĂŶĚͬŽƌ �ŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ �ƵĞ ƚŽ �ĚǀĞƌƐĞ �ĨĨĞĐƚƐ 
dŚĞ ƌĂƚĞƐ ŽĨ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ůĞĂĚŝŶŐ ƚŽ ǁŝƚŚĚƌĂǁĂů ĂĐƌŽƐƐ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĂƌĞ ƐŚŽǁŶ ŝŶ 
dĂďůĞ ϯϲ͘ /Ŷ ƚŚĞ ƉŽŽůĞĚ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ;ĐŽƌĞͿ ĨƌŽŵ ƚŚĞ ƚǁŽ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͕ ƚŚĞƌĞ ǁĞƌĞ ŵŽƌĞ
ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ W�K ;ϭϳ͘ϱй ǀĞƌƐƵƐ Ϯ͘ϯйͿ͘ dŚĞ ƌĂƚĞ ŽĨ 
ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ĚƵĞ ƚŽ ��Ɛ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ǁĂƐ ƐůŝŐŚƚůǇ ŚŝŐŚĞƌ ŝŶ ^ƚƵĚǇ ϯϬϭ ;ϭϴ͘ϯй ǀĞƌƐƵƐ 
Ϭ͘ϵйͿ ĐŽŵƉĂƌĞĚ ƚŽ ^ƚƵĚǇ ϯϬϮ ;ϭϲ͘ϱй ǀĞƌƐƵƐ ϯ͘ϯйͿ͘ dĂďůĞ ϯϳ ƐŚŽǁƐ ƚŚĞ ĨƌĞƋƵĞŶĐǇ ŽĨ ��Ɛ ůĞĂĚŝŶŐ 
ƚŽ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ͘ EĂƵƐĞĂ͕ ŚĞĂĚĂĐŚĞ͕ ǀŽŵŝƚŝŶŐ͕ ĨůƵƐŚŝŶŐ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶ͕ ĂŶĚ ĨĂƚŝŐƵĞ 
ǁĞƌĞ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ĞǀĞŶƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ůĞĂĚŝŶŐ ƚŽ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ǁŝƚŚ ǀĞƌǇ ĨĞǁ 
ĞǀĞŶƚƐ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ƚŚĞƐĞ ��Ɛ ůĞĂĚŝŶŐ ƚŽ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ŝŶĐƌĞĂƐĞĚ ŝŶ ƚŚĞ 
ĞǆƚĞŶƐŝŽŶ ƉĞƌŝŽĚ͘ 

ϭϲϭ 
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Vyleesi/bremelanotide

vomiting. Computed tomography (CT) scan showed strangulated ventral hernia with bowel

obstruction. She was referred to a surgeon and underwent laparoscopic ventral hernia repair

with mesh on (we) Fourteen days after her last dose she was diagnosed with obstructive

abdominal hernia. Liver enzymes were elevated, with AST 130 U/L, ALT 200 U/L and alkaline

phosphatase of 365 U/L. An ultrasound showed choledocholithiasis but no complications. The

hernia event was considered resolved on (Wand the LFT elevation resolved on

(me) She continued in the study. It seems unlikely that this is drug related.

Abdominal pain/gastroin testinal inflammation (b) ‘6’

A 47-year-old white female with history of celiac disease, obesity, cholecystectomy,

cholelithiasis, gastric bypass, adenomyosis, hysterectomy/unilateral salpingo-oophorectomy

randomized to BMT on “(Gland used 18 doses through (me) On (”"6’(15

days after most recent drug administration) she was admitted to the hospital for epigastric

pain. CT scan of abdomen showed marked circumferential mucosal thickening/edema of

jejunum in left upper quadrant, and dilated loops of small bowels likely consistent with ileus.

She underwent laparoscopy that showed proximal jejunum inflammation. Labs showed

elevated neutrophils. Following an esophagogastroduodenoscopy on (”He’showing

normal jejunum, she was discharged on probiotics (We) The subject completed the core

study. The cause of the jejunal inflammation is unclear.

Chest pain (b) (6)

A 41-year-old black female with FSAD and HSDD with history of noncardiac chest pain (since

2010), anxiety, and obesity who was randomized to BMT 1.75 mg SC on (We) and received
her take home kit on (me) She took a dose of BMT at 11:00 am. on (b) ‘6’ At 2:30

am. on (We) she was admitted to the hospital with a provisional diagnosis of anxiety
related chest pain. She missed her (b)(6)clinic visit and was lost to follow up. It is

unknown how many doses of the eight-syringe kit were administered because she did not

return the kit. There were two additional SAEs in Study 54 in the 0.75 mg (asthma) and 1.25 mg

(incisional hernia) groups.

Dropouts and/or Discontinuations Due to Adverse Effects

The rates of discontinuations leading to withdrawal across the clinical program are shown in

Table 36. In the pooled double-blind period (core) from the two phase 3 trials, there were more

discontinuations in the BMT group compared to PBO (17.5% versus 2.3%). The rate of

discontinuation due to AEs in the BMT group was slightly higher in Study 301 (18.3% versus

0.9%) compared to Study 302 (16.5% versus 3.3%). Table 37 shows the frequency of AEs leading

to discontinuation. Nausea, headache, vomiting, flushing, injection-site reaction, and fatigue

were the most common events in the BMT group leading to discontinuation with very few

events in the PBO group. The incidence of these AEs leading to discontinuation increased in the

extension period.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ
 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ
 

7DEOH ��� 6XPPDU\ RI $GYHUVH (YHQWV DQG $(V /HDGLQJ WR :LWKGUDZDO� 6DIHW\ 3RSXODWLRQ 
&RUH�(;7 *URXS $� *URXS & 

(;7 6WXGLHV 3KDVH ��� 3KDVH �±� 
&RUH 6WXGLHV 6WXGLHV &RPELQHG 6& 6&�,1�,9 

%07 %07 %07 %07 
3%2 ����PJ ����PJ ����PJ ����PJ %07 

�1 ���� �1 ���� �1 ���� �1 ����� �1 ����� �1 ����� 
$( FDWHJRU\ 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 
$Q\ $( ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���� ������ 
$Q\ 6$( � ����� � ����� � ����� �� ����� �� ����� ��  ����� 
$( OHDGLQJ WR �� ����� ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ 
ZLWKGUDZDO 
$Q\ VHYHUH $( �� ����� ��  ����� �� ����� �� ����� �� ����� ���  ����� 
$EEUHYLDWLRQV� $( DGYHUVH HYHQW� %07 EUHPHODQRWLGH� 3%2 SODFHER� (;7 H[WHQVLRQ� ,1 LQWUDQDVDO� ,9 LQWUDYHQRXV� 6$( 
VHULRXV DGYHUVH HYHQW� 6& VXEFXWDQHRXV 

6RXUFH� 6&6 7DEOH �� SDJH �� 

7DEOH ��� $GYHUVH (YHQWV /HDGLQJ WR 'LVFRQWLQXDWLRQ� 2FFXUULQJ DW /HDVW 2QFH 
&RUH�(;7
6WXGLHV 3KDVH ��� 6& 

&RUH 6WXGLHV (;7 6WXGLHV &RPELQHG 6WXGLHV� 

3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ %07 ���� PJ 
�1 ���� �1 ���� �1 ���� �1 ����� �1 ����� 

3UHIHUUHG 7HUP Q ��� Q ��� Q ��� Q ��� Q ��� 
$Q\ $( OHDGLQJ WR VWXG\ 
GUXJ GLVFRQWLQXDWLRQ 

�� ����� ��� ������ ��� ������ ��� ������ ��� ������ 

1DXVHD � �� ����� �� ������ ��� ������ ��� ������ 
+HDGDFKH � �� ����� �� ����� �� ����� ��  ����� 
9RPLWLQJ � � ����� � ����� �� ����� ��  ����� 
)OXVKLQJ � � ����� �� ����� �� ����� ��  �����
 
,QMHFWLRQ�VLWH UHDFWLRQ � � ����� � ����� � ����� � �����
 
)DWLJXH � � ����� � ����� � ����� � �����
 
3DLQ � � ����� � ����� � ����� � �����
 
,QIOXHQ]D�OLNH LOOQHVV � � ����� � � ����� � �����
 
'\VSHSVLD � � ����� � � ����� � �����
 
0\DOJLD � � ����� � ����� � ����� � ����� 
3DUHVWKHVLD � � ����� � � ����� � ����� 
5HVWOHVV OHJV V\QGURPH � � ����� � � ����� � ����� 
,QVRPQLD � ����� � ����� � � ����� � ����� 
'L]]LQHVV � � ����� � � ����� � ����� 
%DFN SDLQ � � ����� � � ����� � ����� 
3DLQ LQ H[WUHPLW\ � � ����� � � ����� � ����� 
1DVDO FRQJHVWLRQ � � ����� � ����� � ����� � ����� 
,QMHFWLRQ�VLWH SDLQ � � ����� � ����� � ����� � ����� 
$EGRPLQDO SDLQ � � ����� � ����� � ����� � ����� 
+\SHUWHQVLRQ � ����� � ����� � ����� � ����� � ����� 
+RW IOXVK � � ����� � � ����� � ����� 
6NLQ K\SHUSLJPHQWDWLRQ � � ����� � ����� � ����� � �����
 
8UWLFDULD � � ����� � � ����� � �����
 
$EEUHYLDWLRQ� %07 EUHPHODQRWLGH� 3%2 
� $QDO\VLV *URXS $� 

SODFHER� (;7 H[WHQVLRQ� $( DGYHUVH HYHQW 

6RXUFH� DGDSWHG IURP ,66� 7DEOH ��� SDJH �� 

ϭϲϮ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞ ƚĂďůĞ ďĞůŽǁ ƐŚŽǁƐ ƚŚĞ ƐƉĞĐŝĨŝĐ ��Ɛ ůĞĂĚŝŶŐ ƚŽ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ƐĞƉĂƌĂƚĞůǇ ĨŽƌ ^ƚƵĚǇ ϯϬϭ ĂŶĚ 
ϯϬϮ͘ &Žƌ ^ƚƵĚǇ ϯϬϭ͕ ŶĂƵƐĞĂ ůĞĚ ƚŽ ƚŚĞ ŵŽƐƚ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ;ϵй ǁŝƚŚ �Dd ǀƐ͘ Ϭй ǁŝƚŚ W�KͿ 
ĨŽůůŽǁĞĚ ďǇ ĨůƵƐŚŝŶŐ ;ϯй ǁŝƚŚ �Dd ǀƐ͘ Ϭй ǁŝƚŚ W�KͿ͘ �ůĞǀĂƚĞĚ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ůĞĚ ƚŽ ƚŚƌĞĞ 
ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ŝŶĐůƵĚŝŶŐ ŽŶĞ ĞǀĞŶƚ ŽĨ ͞ŚǇƉĞƌƚĞŶƐŝǀĞ ƵƌŐĞŶĐǇ͟ ;ĂůƚŚŽƵŐŚ ƚŚĞƌĞ ǁĂƐ ŶŽƚ 
ĂĚĞƋƵĂƚĞ ĚŽĐƵŵĞŶƚĂƚŝŽŶ ŽĨ ƚŚŝƐ ĞǀĞŶƚ͕ ƐĞĞ dĂďůĞ ϱϳ͘Ϳ &Žƌ ^ƚƵĚǇ ϯϬϮ͕ ŶĂƵƐĞĂ ǁĂƐ ƚŚĞ ŵŽƐƚ 
ƉƌĞǀĂůĞŶƚ ƌĞĂƐŽŶ ĨŽƌ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ;ϳй ǁŝƚŚ �Dd ǀƐ͘ Ϭй ǁŝƚŚ W�KͿ͘ dŚĞƌĞ ǁĞƌĞ ƚǁŽ ĞǀĞŶƚƐ ŽĨ 
ĞůĞǀĂƚĞĚ �W ǁŝƚŚ �Dd ĂŶĚ ŽŶĞ ĞǀĞŶƚ ǁŝƚŚ W�K͘ /Ŷ ^ƚƵĚǇ ϯϬϮ͕ ŵŽƌĞ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ĚƵĞ ƚŽ
ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ǁĞƌĞ ƐĞĞŶ͖ ĨůƵƐŚŝŶŐ ǁĂƐ Ă ůĞƐƐ ƉƌŽŵŝŶĞŶƚ ƌĞĂƐŽŶ ĨŽƌ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ͘ 

7DEOH ��� 6XEMHFWV :KR 'LVFRQWLQXHG 'XH WR $GYHUVH (YHQWV E\ $( &DWHJRU\ 
6WXG\ ��� 6WXG\ ��� 

%07 3%2 %07 3%2 
1 ��� 1 ��� 1 ��� 1 ��� 

$( /HDGLQJ WR 'LVFRQWLQXDWLRQ� ��  �  ��  �  
1DXVHD �� ����� � �� ���� � 
)OXVKLQJ � ���� � � ���� � 
+HDGDFKH � ���� � � ���� � 
9RPLWLQJ � ���� � � ���� � 
(OHYDWHG EORRG SUHVVXUH� � ���� � � ���� � ������ 
%RG\�PXVFOH DFKHV�VSDVP � ���� � � ���� � 
)OX�OLNH V\PSWRPV � ���� � � ���� � 
,QMHFWLRQ�VLWH UHDFWLRQV � ���� � � ���� � 
,QFUHDVHG V\QFRSH � ���� � � � 
9DVRYDJDO � ���� � � � 
2YHUVWLPXODWLRQ GXH WR LQFUHDVHG GHVLUH � ���� � � � 
+\SHUSLJPHQWDWLRQ � ���� � � ���� � 
6XLFLGDO WKRXJKWV � ���� � � � 
$Q[LHW\ � � � � ������ 
'HSUHVVHG PRRG�GHSUHVVLRQ � � � ����� 
8QNQRZQ � � � ���� � ������ 
� 0DQ\ VXEMHFWV H[SHULHQFHG PRUH WKDQ RQH V\PSWRP OHDGLQJ WR VWXG\ GLVFRQWLQXDWLRQ� 7KH QXPEHUV IRU HDFK $( FDWHJRU\ DERYH 
UHSUHVHQW WKH QXPEHU RI XQLTXH VXEMHFWV IRU HDFK HYHQW� EXW WKH VXEFDWHJRULHV PD\ EH PRUH WKDQ WKH WRWDO QXPEHU RI VXEMHFWV 
GLVFRQWLQXHG GXH WR PXOWLSOH $(V SHU VXEMHFW�
� ,QFOXGHV DQ HYHQW HDFK RI K\SHUWHQVLYH XUJHQF\ �6WXG\ ���� 
$EEUHYLDWLRQV� $( DGYHUVH HYHQW� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 5HYLHZHU FRPSLOHG IURP DGDH�[SW GDWDVHWV �6WXGLHV ��� DQG ���� 

�ǀĞŶƚƐ >ĞĂĚŝŶŐ ƚŽ �ŝƐĐŽŶƚŝŶƵĂƚŝŽŶ 
dŚĞ ƚǇƉĞƐ ŽĨ ĞǀĞŶƚƐ ůĞĂĚŝŶŐ ƚŽ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ĂƌĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ��Ɛ ƌĞƉŽƌƚĞĚ ĚƵƌŝŶŐ ƚŚĞ 
ƚƌŝĂůƐ͘ ^ĞůĞĐƚĞĚ ŶĂƌƌĂƚŝǀĞƐ ĂŶĚͬŽƌ ĂĚĚŝƚŝŽŶĂů ĚĞƚĂŝůƐ ĂƌĞ ƉƌĞƐĞŶƚĞĚ ďĞůŽǁ͘ 

^ƵŝĐŝĚĂů ƚŚŽƵŐŚƚƐ 

^ƵďũĞĐƚ ͕ Ă ϰϭͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ (b) (6)

ĂŶĚ ƌĞŵĂŝŶĞĚ ŝŶ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉŚĂƐĞ ƚŚƌŽƵŐŚ 

(b) (6)

(b) (6) ƌĞƉŽƌƚĞĚ ĂŶ �� ŽĨ ƚŚŽƵŐŚƚƐ ŽĨ ƐĞůĨͲ 
ŚĂƌŵ ŽŶ �ĂǇ ϭϭϯ ;tĞĞŬ ϮϰͿ͘ WĞƌ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ͕ ƚŚĞ ƉĂƚŝĞŶƚ ƌĞƉŽƌƚĞĚ ŶŽ ƚŚŽƵŐŚƚƐ ŽĨ ŚĂƌŵŝŶŐ 

ϭϲϯ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŚĞƌƐĞůĨ ͞Ăƚ ƚŚŝƐ ƚŝŵĞ͕͟ ďƵƚ ͞ŽǀĞƌ ƚŚĞ ƉĂƐƚ ĨĞǁ ǁĞĞŬƐ͟ ŚĂĚ ďĞĞŶ ŚĂǀŝŶŐ ƚŚŽƵŐŚƚƐ ŽĨ ƐĞůĨͲŚĂƌŵ͘ 
dŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ ĂƐŬĞĚ ƐƵďũĞĐƚ ƚŽ ƌĞƚƵƌŶ ƐƚƵĚǇ ĚƌƵŐ ĂŶĚ Ğǆŝƚ ĨƌŽŵ ƐƚƵĚǇ͘ 

,ǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ 

dǁŽ ƐƵďũĞĐƚƐ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ĨŽĐĂů ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͘ ^ƵďũĞĐƚƐ 
(b) (6)

Ă ϯϳͲǇĞĂƌͲ 
ŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ ĂŶĚ ĐŽŶƚŝŶƵĞĚ ƚƌĞĂƚŵĞŶƚ ƚŚƌŽƵŐŚ 

^ŚĞ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ĨĂĐŝĂů ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ Ăƚ tĞĞŬ ϮϬ ǁŝƚŚ ƐƵďƐĞƋƵĞŶƚ 

(b) (6)

(b) (6)

(b) (6)

ƌĞƐŽůƵƚŝŽŶ͘ ^ƵďũĞĐƚ (b) (6)

(b) (6)
Ă ϯϬͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ 

ĂŶĚ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ƐŬŝŶ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ;ŶŽƚ ŽƚŚĞƌǁŝƐĞ 
ƐƉĞĐŝĨŝĞĚͿ͘ ZĞƐŽůƵƚŝŽŶ ǁĂƐ ŶŽƚ ĚŽĐƵŵĞŶƚĞĚ͘ 

�ůůĞƌŐŝĐ ƌĞĂĐƚŝŽŶƐ 

dŚĞƌĞ ǁĞƌĞ ƚǁŽ ĂůůĞƌŐŝĐ ƌĞĂĐƚŝŽŶƐ ;ŶŽƚ ĨƵƌƚŚĞƌ ƐƉĞĐŝĨŝĞĚͿ ƚŚĂƚ ǁĞƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ �Dd ƵƐĞ͗ 
^ƵďũĞĐƚ ͕ Ă ϰϳͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ (b) (4)

(b) (6)(b) (6)
͘ dŚĞ 

ĂĚĚƐ͘ǆƉƚ ĚĂƚĂƐĞƚ ƐŚŽǁƐ ƚƌĞĂƚŵĞŶƚ ĞŶĚ ĚĂƚĞ ĂůƐŽ ůŝƐƚĞĚ ĂƐ 

(b) (6)

͕ ĂůƚŚŽƵŐŚ ŝƐ 
ůŝƐƚĞĚ ĂƐ ƚŚĞ ��ͬĚŝƐƉŽƐŝƚŝŽŶ ĚĂƚĞ ;ĐŽƌƌĞƐƉŽŶĚŝŶŐ ƚŽ tĞĞŬ ϰͿ͘ ^ƵďũĞĐƚ ͕ Ă ϰϯͲǇĞĂƌͲ 
ŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŽŶ ĂŶĚ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ͞ĂůůĞƌŐŝĐ 

(b) (6)

ƌĞĂĐƚŝŽŶ ƚŚĂƚ ŵĂĚĞ ŚĞƌ ŶŽƚ ǁĂŶƚ ƚŽ ĚŽƐĞ ǁŝƚŚ ƐƚƵĚǇ ĚƌƵŐ ĂŶǇŵŽƌĞ͟ ŽŶ 

(b) (6)

(b) (6)

�ůĞǀĂƚĞĚ �WͬŚǇƉĞƌƚĞŶƐŝŽŶͬŚǇƉĞƌƚĞŶƐŝǀĞ ƵƌŐĞŶĐǇ 

&ŝǀĞ ƐƵďũĞĐƚƐ ǁĞƌĞ ĚŝƐĐŽŶƚŝŶƵĞĚ ĚƵĞ ƚŽ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ��Ɛ 
͘ dŚĞƐĞ ĞǀĞŶƚƐ ĂƌĞ ĨƵƌƚŚĞƌ 

(b) (6)

ĚŝƐĐƵƐƐĞĚ ŝŶ ƐĞĐƚŝŽŶ ϴ͘Ϯ͘ϲ �ůŽŽĚ WƌĞƐƐƵƌĞ �ůĞǀĂƚŝŽŶ ;ƐĞĞ dĂďůĞ ϱϳͿ͘ 

dŚĞƌĞ ĂƉƉĞĂƌƐ ƚŽ ďĞ ĂŶ ŝŵďĂůĂŶĐĞ ŝŶ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ǁŝƚŚ ŐƌĞĂƚĞƌ ŶƵŵďĞƌƐ ŝŶ ^ƚƵĚǇ ϯϬϮ͘ 
dŚĞ �ƉƉůŝĐĂŶƚ ƐƉůŝƚ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ĞǀĞŶƚƐ ŝŶƚŽ ŐƌŽƵƉƐ ŝŶĐůƵĚŝŶŐ͗ ƌĞĂĐƚŝŽŶƐ͕ ƉĂŝŶ͕ ĞƌǇƚŚĞŵĂ͕ ĞƚĐ͘ � 
ĚĞƚĂŝůĞĚ ĚŝƐĐƵƐƐŝŽŶ ŽĨ ŝŶũĞĐƚŝŽŶ ƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ŝƐ ƉƌŽǀŝĚĞĚ ŝŶ ƚŚĞ ^ĂĨĞƚǇ ^ĞĐƚŝŽŶ ŽĨ ƚŚŝƐ ƌĞǀŝĞǁ 
;ƐĞĞ �ĂƚĞŐŽƌŝǌĂƚŝŽŶ ŽĨ �ĚǀĞƌƐĞ �ǀĞŶƚƐ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϯ ĨŽƌ ĚĞƚĂŝůĞĚ ƐƵŵŵĂƌǇͿ͘ 

EĂƵƐĞĂ 

EĂƵƐĞĂ ǁĂƐ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ �� ůĞĂĚŝŶŐ ƚŽ ǁŝƚŚĚƌĂǁĂů͘ /ƚ ůĞĚ ƚŽ ǁŝƚŚĚƌĂǁĂů ŝŶ ϴй ;ŶсϱϭͿ ŽĨ
ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ŝŶ ƚŚĞ ĐŽƌĞ ƐƚƵĚŝĞƐ ĂŶĚ ϭϭй ;ŶсϳϱͿ ŝŶ ƚŚĞ K>�͘ /Ŷ ƌĞǀŝĞǁ ŽĨ ƚŚĞ
ŶĂƌƌĂƚŝǀĞƐ͕ ǁŝƚŚĚƌĂǁĂů ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ ĚƵĞ ƚŽ ŶĂƵƐĞĂ ŽĐĐƵƌƌĞĚ ĂŶǇǁŚĞƌĞ ĨƌŽŵ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ ƵƉ 

ƐĂŵĞ ĚĂǇ͘ ^ŝŵŝůĂƌ ĞǀĞŶƚƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ ŝŶ ƚŚŽƐĞ ƉƌĞǀŝŽƵƐůǇ ŽŶ W�K͘ 

(b) (6)ƚŽ ϭϭƚŚ ĚŽƐĞ͖ ƐĞǀĞƌĞ ŶĂƵƐĞĂ ŽĐĐƵƌƌĞĚ ŝŶ ƚǁŽ ƐƵďũĞĐƚƐ ͖ ŚŽǁĞǀĞƌ͕ ŶĂƵƐĞĂ 
ǁĂƐ ƌĞƉŽƌƚĞĚ ĂƐ ŵŽĚĞƌĂƚĞ ŝŶ ƐĞǀĞƌŝƚǇ ŝŶ ƚŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƐƵďũĞĐƚƐ ĂŶĚ ŐĞŶĞƌĂůůǇ ƌĞƐŽůǀĞĚ ŽŶ ƚŚĞ 

,ĞĂĚĂĐŚĞ 

,ĞĂĚĂĐŚĞ ůĞĚ ƚŽ ǁŝƚŚĚƌĂǁĂů ŝŶ ϭ͘ϴй ƚŽ Ϯ͘Ϭй ŽĨ ƐƵďũĞĐƚƐ ĞǆƉŽƐĞĚ ƚŽ �Dd͘ ,ĞĂĚĂĐŚĞ ŽĐĐƵƌƌĞĚ 

ϭϲϰ
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herself ”at this time,” but ”over the past few weeks” had been having thoughts of self-harm.

The investigator asked subject to return study drug and exit from study.

Hyperpigmen tation
(we)

Two subjects discontinued due to focal hyperpigmentation. Subjects a 37-year-

old black female who was randomized to BMT on (We) and continued treatment through

(me) She discontinued due to facial hyperpigmentation at Week 20 with subsequent

resolution. Subject (We) a 30-year-old black female who was randomized to BMT on

(We) and discontinued (We) due to skin hyperpigmentation (not otherwise

specified). Resolution was not documented.

Allergic reactions

There were two allergic reactions (not further specified) that were associated with BMT use:(we)
Subject , a 47-year-old black female randomized to BMT on (W4). The

adds.xpt dataset shows treatment end date also listed as (me), although (We’is

listed as the AE/disposition date (corresponding to Week 4). Subject (We), a 43-year-

old white female who was randomized to BMT on (we) and discontinued due to ”allergic

reaction that made her not want to dose with study drug anymore” on (We)

Elevated BP/hypertension/hypertensive urgency

Five subjects were discontinued due to blood pressure AEs (we)
. These events are further

discussed in section 8.2.6 Blood Pressure Elevation (see Table 57).

There appears to be an imbalance in injection-site reactions with greater numbers in Study 302.

The Applicant split injection-site events into groups including: reactions, pain, erythema, etc. A

detailed discussion of injection site reactions is provided in the Safety Section of this review

(see Categorization of Adverse Events in Section 8.2.3 for detailed summary).

Nausea

Nausea was the most common AE leading to withdrawal. It led to withdrawal in 8% (n=51) of

subjects in the BMT group in the core studies and 11% (n=75) in the OLE. |n review of the

narratives, withdrawal from the study due to nausea occurred anywhere from the first dose up

to 11th dose; severe nausea occurred in two subjects (We); however, nausea

was reported as moderate in severity in the majority of subjects and generally resolved on the

same day. Similar events were seen in the extension phase in those previously on PBO.

Headache

Headache led to withdrawal in 1.8% to 2.0% of subjects exposed to BMT. Headache occurred

164
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ǁŝƚŚŝŶ ƚŚĞ ĨŝƌƐƚ ĨĞǁ ;ŽŶĞ ƚŽ ƚŚƌĞĞͿ ĚŽƐĞƐ͕ ǁĂƐ ŐĞŶĞƌĂůůǇ ŽĨ ŵŝůĚ ƚŽ ŵŽĚĞƌĂƚĞ ŝŶƚĞŶƐŝƚǇ͕ ĂŶĚ ǁĂƐ 
ƐŽŵĞƚŝŵĞƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŽƚŚĞƌ ƐǇŵƉƚŽŵƐ ƐƵĐŚ ĂƐ ŶĂƵƐĞĂ͕ ĨůƵƐŚŝŶŐ ĂŶĚͬŽƌ ǀŽŵŝƚŝŶŐ͘ &Ğǁ 
ĞǀĞŶƚƐ ŚĂĚ ĚĞůĂǇĞĚ ŽŶƐĞƚ ďĞŐŝŶŶŝŶŐ ŽŶĞ ĚĂǇ ĂĨƚĞƌ ƚŚĞ ĨŝƌƐƚ Žƌ ƐĞĐŽŶĚ ĚƌƵŐ ƚƌĞĂƚŵĞŶƚ͘ dŚĞƌĞ 
ǁĂƐ ŽŶĞ ĂĚĚŝƚŝŽŶĂů ͞ŚĞĂĚ ĚŝƐĐŽŵĨŽƌƚ͟ ŶŽƚ ĐŽĚĞĚ ĂƐ ŚĞĂĚĂĐŚĞ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ ĂŶĚ ŽĐĐƵƌƌĞĚ ŝŶ 
ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ ŝŶ Ă ƐƵďũĞĐƚ ƉƌĞǀŝŽƵƐůǇ ƌĂŶĚŽŵŝǌĞĚ ƚŽ W�K ŝŶ ƚŚĞ ĐŽƌĞ ͘ ^ŚĞ 
ĞǆƉĞƌŝĞŶĐĞĚ ŵŽĚĞƌĂƚĞ ƐǇŵƉƚŽŵƐ ĂĨƚĞƌ ŚĞƌ ĨŝƌƐƚ ĚŽƐĞ ǁŚŝĐŚ ůĂƐƚĞĚ Ϯ ŚŽƵƌƐ͘ dŚĞƌĞ ǁĞƌĞ ƚŚƌĞĞ 

(b) (6)

ŽƚŚĞƌ ƐƵďũĞĐƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞĂĚĂĐŚĞƐ͗ 
͗ � ϯϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ͞ŚĞĂĚĂĐŚĞƐ͟ ǁŚŽ ǁĂƐ ǁŝƚŚĚƌĂǁŶ 

ĨŽůůŽǁŝŶŐ ƐĞǀĞƌĞ ŚĞĂĚĂĐŚĞ ĨŽƌ ϲ ĚĂǇƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ǀŽŵŝƚŝŶŐ ĨŽůůŽǁŝŶŐ ŚĞƌ ƐĞĐŽŶĚ 
ĚŽƐĞ͘ ^ŚĞ ǁĂƐ ƐĞĞŶ Ăƚ ƵƌŐĞŶƚ ĐĂƌĞ ĂŶĚ ĂĚŵŝƚƚĞĚ ƚŽ ƚŚĞ ŚŽƐƉŝƚĂů ĨŽƌ ŝŶƚƌĂĐƚĂďůĞ 
ŚĞĂĚĂĐŚĞ͘ 

͗ � ϰϯͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŶŽ ƉƌŝŽƌ ŚŝƐƚŽƌǇ͕ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞĂĚĂĐŚĞ ϭ ĚĂǇ 

͗ � ϯϳͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŶŽ ƉƌŝŽƌ ŚŝƐƚŽƌǇ͕ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞĂĚĂĐŚĞ ĂĨƚĞƌ 
ƚŚŝƌĚ ĚŽƐĞ͕ ǁŚŝĐŚ ƌĞƐŽůǀĞĚ ƚŚĞ ƐĂŵĞ ĚĂǇ͘ 

sŽŵŝƚŝŶŐ 

sŽŵŝƚŝŶŐ ůĞĚ ƚŽ ǁŝƚŚĚƌĂǁĂů ŝŶ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭй ŽĨ ƐƵďũĞĐƚƐ ĞǆƉŽƐĞĚ ƚŽ �Dd͘ sŽŵŝƚŝŶŐ ǁĂƐ 
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŶĂƵƐĞĂ͕ ǁŝƚŚ ƚŚĞ ĞǆĐĞƉƚŝŽŶ ŽĨ ƚǁŽ ĐĂƐĞƐ͗ 

͗ � ϯϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŚĞĂĚĂĐŚĞ ĂŶĚ ǀŽŵŝƚŝŶŐ ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ 
ĨŽůůŽǁŝŶŐ ƚŚĞ ƐĞĐŽŶĚ �Dd ĚŽƐĞ ;ƐĞĞ ŚĞĂĚĂĐŚĞ ƐĞĐƚŝŽŶ͕ ĂďŽǀĞͿ͘ 

͗ � ϯϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŵŽĚĞƌĂƚĞ ǀŽŵŝƚŝŶŐ ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ 
ĨŽůůŽǁŝŶŐ ƚŚĞ ƐŝǆƚŚ ĚŽƐĞ ǁŝƚŚ ƌĞƐŽůƵƚŝŽŶ ƚŚĞ ƐĂŵĞ ĚĂǇ͘ 

dŚĞ ƌĞŵĂŝŶŝŶŐ ��Ɛ ůĞĂĚŝŶŐ ƚŽ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ŽĐĐƵƌƌĞĚ Ăƚ Ă ƌĂƚĞ ŽĨ фϭй͘ �ĚĚŝƚŝŽŶĂů ��Ɛ ŽĨ 
ŝŶƚĞƌĞƐƚ ĨŽůůŽǁ͘ 

�ůĞǀĂƚĞĚ ďůŽŽĚ ƉƌĞƐƐƵƌĞ 

dŚĞ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĐƌŝƚĞƌŝĂ ĨŽƌ ǁŝƚŚĚƌĂǁĂů ǁĂƐ �W хϭϰϬͬϵϬ ŵŵ ,Ő͖ ĨŽƵƌ ƐƵďũĞĐƚƐ ŵĞƚ ƚŚĞ 
ĐƌŝƚĞƌŝĂ͗ 

x ͗ � ϰϰͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ǁŝƚŚŽƵƚ ŚŝƐƚŽƌǇ ŽĨ ,dE ǁŝƚŚ ŵŽĚĞƌĂƚĞ (b) (6)

͞ŚǇƉĞƌƚĞŶƐŝŽŶ͟ ϱ ĚĂǇƐ ĂĨƚĞƌ ƚŚĞ ůĂƐƚ �Dd ĚŽƐĞ ;ĂĨƚĞƌ ĞŝŐŚƚ ƚŽƚĂů ĚŽƐĞƐͿ ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ͘ 
dŚĞ ƐƵďũĞĐƚ͛Ɛ �W ŽŶ ;ƐĐƌĞĞŶŝŶŐͿ ǁĂƐ ϭϮϵͬϳϵ ŵŵ ,Ő͘ KŶ (b) (6)

(b) (6)

͕ ŚĞƌ �W͕ 
ƚĂŬĞŶ Ă ĨĞǁ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ǁĂƐ ϭϯϲͬϵϮ ŵŵ ,Ő ĂŶĚ ϭϯϲͬϵϭ ŵŵ ,Ő͘ KŶ 

(b) (6)

;ƚŚĞ 
ůĂƐƚ ĚĂǇ �W ǀĂůƵĞƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚͿ͕ ŚĞƌ �W͕ ƚĂŬĞŶ Ă ĨĞǁ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ǁĂƐ ϭϰϲͬϵϭ ŵŵ 
,Ő͕ ϭϰϮͬϵϭ ŵŵ ,Ő͕ ĂŶĚ ϭϰϱͬϴϴ ŵŵ ,Ő͘ ^ƚƵĚǇ ĚƌƵŐ ǁĂƐ ǁŝƚŚĚƌĂǁŶ͘ 

x (b) (6)

x 
ĂĨƚĞƌ ƐĞĐŽŶĚ ĚŽƐĞ ůĂƐƚŝŶŐ Ϯϰ ŚŽƵƌƐ͘ 

x 

(b) (6)

(b) (6)

x 

x 

(b) (6)

(b) (6)

ϭϲϱ
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within the first few (one to three) doses, was generally of mild to moderate intensity, and was

sometimes associated with other symptoms such as nausea, flushing and/or vomiting. Few

events had delayed onset beginning one day after the first or second drug treatment. There

was one additional ”head discomfort” not coded as headache by the Applicant and occurred in

the extension phase in a subject previously randomized to P30 in the core (me). She

experienced moderate symptoms after her first dose which lasted 2 hours. There were three

other subjects with severe headaches:

0 (W6): A 35-year-old white female with history of ”headaches” who was withdrawn

following severe headache for 6 days associated with vomiting following her second

dose. She was seen at urgent care and admitted to the hospital for intractable

headache.

0 (W6): A 43-year-old white female with no prior history, with severe headache 1 day

after second dose lasting 24 hours.

0 (W6): A 37-year-old white female with no prior history, with severe headache after

third dose, which resolved the same day.

Vomiting

Vomiting led to withdrawal in approximately 1% of subjects exposed to BMT. Vomiting was

associated with nausea, with the exception of two cases:

0 (W6): A 35-year-old white female with headache and vomiting in the core phase

following the second BMT dose (see headache section, above).

0 (W6): A 35-year-old white female with moderate vomiting in the core phase

following the sixth dose with resolution the same day.

The remaining AEs leading to discontinuation occurred at a rate of <1%. Additional AEs of

interest follow.

Elevated blood pressure

The blood pressure criteria for withdrawal was BP >140/90 mm Hg; four subjects met the
criteria:

0 (W6): A 44-year-old black female without history of HTN with moderate

”hypertension” 5 days after the last BMT dose (after eight total doses) in the core phase.

The subject’s BP on (We) (screening) was 129/79 mm Hg. On (me), her BP,

taken a few minutes apart, was 136/92 mm Hg and 136/91 mm Hg. On “’“Wthe

last day BP values were reported), her BP, taken a few minutes apart, was 146/91 mm

Hg, 142/91 mm Hg, and 145/88 mm Hg. Study drug was withdrawn.
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ϭϰϬͬϵϯ ŵŵ ,Ő ĂŶĚ ϭϰϮͬϵϮ ŵŵ ,Ő͘ 

x ͗ � ϮϴͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ,dE ǁŝƚŚ ͞ŚǇƉĞƌƚĞŶƐŝǀĞ (b) (6)

ĐƌŝƐŝƐͬŚǇƉĞƌƚĞŶƐŝǀĞ ƵƌŐĞŶĐǇ͟ ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ͘ dŚĞ ƐƵďũĞĐƚ͛Ɛ �W ŽŶ 
;ƐĐƌĞĞŶŝŶŐͿ ǁĂƐ ϭϮϱͬϴϲ ŵŵ ,Ő͘ ,Ğƌ �W ŽŶ ƚŚĞ ĚĂƚĞ ŽĨ ƚŚĞ ĨŝƌƐƚ ͞ŚǇƉĞƌƚĞŶƐŝǀĞ ĐƌŝƐŝƐ͟ ŽĨ 

(b) (6)

ǁĂƐ ϭϯϯͬϴϬ ŵŵ ,Ő ;ƉƌĞĚŽƐĞͿ ĂŶĚ ϭϯϮͬϴϴ ŵŵ ,Ő Ăƚ ϭͲŚŽƵƌ ƉŽƐƚĚŽƐĞ͕ (b) (6)

ϭϯϲͬϵϴ ŵŵ ,Ő Ăƚ ϭ͘ϱ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͕ ϭϭϵͬϴϲ ŵŵ ,Ő Ă ĨĞǁ ŵŝŶƵƚĞƐ ĂĨƚĞƌ ƚŚĂƚ͕ ĂŶĚ 
ϭϭϭͬϴϮ ŵŵ ,Ő Ϯ ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ͘ EŽ ƐƉĞĐŝĨŝĐ ƚƌĞĂƚŵĞŶƚ ĨŽƌ ƚŚŝƐ ĞǀĞŶƚ ǁĂƐ ƌĞƉŽƌƚĞĚ͘ 
^ŚĞ ǁĞŶƚ ŚŽŵĞ ĂĨƚĞƌ ƚŚĞ ͞ŚǇƉĞƌƚĞŶƐŝǀĞ ĐƌŝƐŝƐ͟ ĂďĂƚĞĚ͘ dŚĞ ƐƵďũĞĐƚ͛Ɛ �W ŽŶ ƚŚĞ ĚĂƚĞƐ ŽĨ 
ƚŚĞ ƐĞĐŽŶĚ ŚǇƉĞƌƚĞŶƐŝǀĞ ĐƌŝƐŝƐ͕ ǁŚŝĐŚ ůĂƐƚĞĚ ĨƌŽŵ 
ƌĞƉŽƌƚĞĚ͘ dŚĞ ŶĞǆƚ ĂǀĂŝůĂďůĞ ƌĞƉŽƌƚĞĚ ǀĂůƵĞ ǁĂƐ ŽŶ 
ǁŚĞŶ ŚĞƌ �W ǁĂƐ ϭϭϭͬϲϵ ŵŵ ,Ő͘ EŽ ƐƉĞĐŝĨŝĐ ƚƌĞĂƚŵĞŶƚ ĨŽƌ ƚŚŝƐ ĞǀĞŶƚ ĂŶĚ ƚŚĞ ĞǀĞŶƚ ŽĨ 
ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶ ǁĂƐ ƌĞƉŽƌƚĞĚ͖ ŚŽǁĞǀĞƌ͕ ŝƚ ǁĂƐ ƌĞƉŽƌƚĞĚ ƐŚĞ ĨĞůů ĂƐůĞĞƉ͕ ĂŶĚ ƚŚĞ 
ŚǇƉĞƌƚĞŶƐŝǀĞ ĐƌŝƐŝƐ ĂďĂƚĞĚ͘ dŚĞƌĞ ĂƌĞ ŶŽƚ ĞŶŽƵŐŚ ĚĂƚĂ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ƐĞĐŽŶĚ ĞǀĞŶƚ͕ ďƵƚ 
ƚŚĞ ĨŝƌƐƚ ĞǀĞŶƚ ŝƐ ƵŶůŝŬĞůǇ ƚŽ ďĞ ŚǇƉĞƌƚĞŶƐŝǀĞ ĐƌŝƐŝƐ ĞǀĞŶ ƚŚŽƵŐŚ ŝƚ ǁĂƐ ƌĞƉŽƌƚĞĚ ĂƐ ƐƵĐŚ͕ 
ŐŝǀĞŶ ƚŚĞ ŵŽĚĞƐƚ ĐŚĂŶŐĞ ŝŶ �W͘ 

͗ � ϰϬͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ,dE ϭϵ ĚĂǇƐ ĂĨƚĞƌ ƚŚĞ ůĂƐƚ �Dd ĚŽƐĞ ŝŶ ƚŚĞ 
ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ͘ ^ŚĞ ƌĞĐĞŝǀĞĚ W�K ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ ĂŶĚ ϭϲ ĚŽƐĞƐ ŝŶ ĞǆƚĞŶƐŝŽŶ͘ 

WƌĞƐǇŶĐŽƉĞ 

͗ � ϯϰͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ Ă ǀĂƐŽǀĂŐĂů ĞƉŝƐŽĚĞ ƚŚĂƚ ǁĂƐ ĐŽĚĞĚ ĂƐ ƉƌĞƐǇŶĐŽƉĞ (b) (6)

ĂĨƚĞƌ ŚĞƌ ĨŝƌƐƚ ĚŽƐĞ ŽĨ �Dd ŝŶ ĐůŝŶŝĐ͘ ^ŚĞ ŚĂĚ ŶŽ ƉƌŝŽƌ ŚŝƐƚŽƌǇ ŽĨ ƐǇŶĐŽƉĂů ĞƉŝƐŽĚĞƐ͘ dŚĞ ĞǀĞŶƚ 
ůĂƐƚĞĚ ϭϬ ŚŽƵƌƐ ĂŶĚ ǁĂƐ ŽĨ ͞ŵŽĚĞƌĂƚĞ͟ ŝŶƚĞŶƐŝƚǇ͘ �ƚ ƉƌĞĚŽƐĞ͕ ƚŚĞ ƐƵďũĞĐƚ͛Ɛ �W͕ ƚĂŬĞŶ Ă ĨĞǁ 
ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ǁĂƐ ϭϬϱͬϳϭ ŵŵ ,Ő ĂŶĚ ϭϱϲͬϭϯϱ ŵŵ ,Ő͖ ŚĞƌ ƉƵůƐĞ ƌĂƚĞ͕ ƚĂŬĞŶ Ă ĨĞǁ ŵŝŶƵƚĞƐ 
ĂƉĂƌƚ͕ ǁĂƐ ϱϭ ďƉŵ ĂŶĚ ϰϱ ďƉŵ͘ �ƚ ϵ͗Ϭϲ Ă͘ŵ͕͘ ƚŚĞ ƐƵďũĞĐƚ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ƐƚƵĚǇ ĚƌƵŐ͘ �ƚ ϵ͗ϯϮ 
Ă͘ŵ͕͘ ƐŚĞ ĐŽŵƉůĂŝŶĞĚ ŽĨ ͞ĨĞĞůŝŶŐ ďĂĚ͟ ĂŶĚ ƐƚĂƚĞĚ ƚŚĂƚ ƐŚĞ ĨĞůƚ ͞ŚŽƚ͕ ƐŚĂŬǇ͕ ĂŶĚ ŶĂƵƐĞĂƚĞĚ͘͟ ^ŚĞ 
ǁĂƐ ĂƐƐŝƐƚĞĚ ƚŽ ƚŚĞ ĞǆĂŵ ƚĂďůĞ ƚŽ ůŝĞ ĚŽǁŶ ĂŶĚ ǁĂƐ ŐŝǀĞŶ Ă ƐŶĂĐŬ ĂŶĚ ^ƉƌŝƚĞ͘ WŽƐƚĚŽƐĞ͕ ŚĞƌ �W͕ 
ƚĂŬĞŶ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬ ŵŝŶƵƚĞƐ ƚŽ Ϯϱ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ǁĂƐ ϭϰϭͬϭϮϳ ŵŵ ,Ő͕ ϭϮϰͬϴϭ ŵŵ ,Ő͕ 
ϵϰͬϲϵ ŵŵ ,Ő͕ ĂŶĚ ϭϮϯͬϳϳ ŵŵ ,Ő͖ ŚĞƌ ĂĐĐŽŵƉĂŶǇŝŶŐ ƉƵůƐĞ ƌĂƚĞ ǁĂƐ ϳϮ ďĞĂƚƐͬŵŝŶ͕ ϱϴ 
ďĞĂƚƐͬŵŝŶ͕ ϲϰ ďĞĂƚƐͬŵŝŶ͕ ĂŶĚ ϲϬ ďĞĂƚƐͬŵŝŶ͘ ^ŚĞ ĐŽŶƚŝŶƵĞĚ ƚŽ ĐŽŵƉůĂŝŶ ŽĨ ĂůƚĞƌŶĂƚŝŶŐ ĞƉŝƐŽĚĞƐ 
ŽĨ ŚŽƚŶĞƐƐ͕ ĐŽůĚŶĞƐƐ͕ ƐŚĂŬŝŶŐ͕ ĂŶĚ ŶĂƵƐĞĂ͘ ^ŚĞ ǁĂƐ ƚƌĞĂƚĞĚ ǁŝƚŚ ŽŶĚĂŶƐĞƚƌŽŶ͘ EŽ ƐŚŽƌƚŶĞƐƐ ŽĨ 
ďƌĞĂƚŚ Žƌ ĂƌƌŚǇƚŚŵŝĂ ǁĂƐ ŶŽƚĞĚ͘ �ƚ ϭϬ͗ϰϱ Ă͘ŵ͕͘ ƐŚĞ ƌĞƉŽƌƚĞĚ ƚŚĂƚ ŚĞƌ ƐǇŵƉƚŽŵƐ ǁĞƌĞ 
ŝŵƉƌŽǀŝŶŐ ĂŶĚ ƚŚĂƚ ƐŚĞ ĨĞůƚ ďĞƚƚĞƌ͘ ^ŚĞ ƌĞĨƵƐĞĚ ĂŶǇ ĨƵƌƚŚĞƌ ďůŽŽĚǁŽƌŬ ĂŶĚ ǁĂƐ ƌĞůĞĂƐĞĚ ĨƌŽŵ 
ƚŚĞ ŽĨĨŝĐĞ ŝŶ ƐƚĂďůĞ ĐŽŶĚŝƚŝŽŶ͘ ^ƚƵĚǇ ĚƌƵŐ ǁĂƐ ǁŝƚŚĚƌĂǁŶ͘ 

x ͗ � ϮϲͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ǁŝƚŚ ŵŝůĚ ,dE ϭ ĚĂǇ ĂĨƚĞƌ ĨŽƵƌƚŚ �Dd ĚŽƐĞ ŝŶ ƚŚĞ 
ĐŽƌĞ ƉŚĂƐĞ͘ dŚĞ ĞǀĞŶƚ ŚĂĚ ŶŽƚ ƌĞƐŽůǀĞĚ Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ƌĞƉŽƌƚŝŶŐ͘ dŚĞ ƐƵďũĞĐƚ͛Ɛ �W͕ ƚĂŬĞŶ 
Ă ĨĞǁ ŵŝŶƵƚĞƐ ĂƉĂƌƚ ŽŶ ;ƐĐƌĞĞŶŝŶŐͿ͕ ǁĂƐ ϭϮϲͬϵϭ ŵŵ ,Ő ĂŶĚ ϭϯϬͬϴϱ ŵŵ ,Ő͘ 
KŶ ͕ ŚĞƌ �W͕ ƚĂŬĞŶ Ă ĨĞǁ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ǁĂƐ ϭϰϲͬϭϬϯ ŵŵ ,Ő ĂŶĚ ϭϯϲͬϵϭ ŵŵ 
,Ő͘ KŶ Ϯ ;ĞĂƌůǇ ƚĞƌŵŝŶĂƚŝŽŶ ǀŝƐŝƚͿ͕ ŚĞƌ �W͕ ƚĂŬĞŶ Ă ĨĞǁ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͕ ǁĂƐ 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

ǁĂƐ ŶŽƚ 
;ĞĂƌůǇ ƚĞƌŵŝŶĂƚŝŽŶ ǀŝƐŝƚͿ 

(b) (6)

(b) (6)

x (b) (6)

ϭϲϲ
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

0 (W6): A 26-year-old black female with mild HTN 1 day after fourth BMT dose in the

core phase. The event had not resolved at the time of reporting. The subject’s BP, taken

a few minutes apart on (We) (screening), was 126/91 mm Hg and 130/85 mm Hg.

On (me), her BP, taken a few minutes apart, was 146/103 mm Hg and 136/91 mm

Hg. On 2 (me) (early termination visit), her BP, taken a few minutes apart, was

140/93 mm Hg and 142/92 mm Hg.

0 (W6): A 28-year-old white female with history of HTN with ”hypertensive

crisis/hypertensive urgency” in the core phase. The subject’s BP on (We)

(screening) was 125/86 mm Hg. Her BP on the date of the first ”hypertensive crisis” of

(We) was 133/80 mm Hg (predose) and 132/88 mm Hg at 1-hour postdose,

136/98 mm Hg at 1.5 hours postdose, 119/86 mm Hg a few minutes after that, and

111/82 mm Hg 2 hours after dosing. No specific treatment for this event was reported.

She went home after the ”hypertensive crisis” abated. The subject’s BP on the dates of

the second hypertensive crisis, which lasted from (We) was not

reported. The next available reported value was on “’"Wearly termination visit)

when her BP was 111/69 mm Hg. No specific treatment for this event and the event of

injection-site reaction was reported; however, it was reported she fell asleep, and the

hypertensive crisis abated. There are not enough data to assess the second event, but

the first event is unlikely to be hypertensive crisis even though it was reported as such,

given the modest change in BP.

0 (W6): A 40-year-old white female with HTN 19 days after the last BMT dose in the

extension phase. She received PBO in the core phase and 16 doses in extension.

Presyncope

(W6): A 34-year-old white female with a vasovagal episode that was coded as presyncope

after her first dose of BMT in clinic. She had no prior history of syncopal episodes. The event

lasted 10 hours and was of ”moderate” intensity. At predose, the subject’s BP, taken a few

minutes apart, was 105/71 mm Hg and 156/135 mm Hg; her pulse rate, taken a few minutes

apart, was 51 bpm and 45 bpm. At 9:06 am, the subject self-administered study drug. At 9:32

am, she complained of ”feeling bad” and stated that she felt ”hot, shaky, and nauseated.” She

was assisted to the exam table to lie down and was given a snack and Sprite. Postdose, her BP,

taken approximately 10 minutes to 25 minutes apart, was 141/127 mm Hg, 124/81 mm Hg,

94/69 mm Hg, and 123/77 mm Hg; her accompanying pulse rate was 72 beats/min, 58

beats/min, 64 beats/min, and 60 beats/min. She continued to complain of alternating episodes

of hotness, coldness, shaking, and nausea. She was treated with ondansetron. No shortness of

breath or arrhythmia was noted. At 10:45 am, she reported that her symptoms were

improving and that she felt better. She refused any further bloodwork and was released from

the office in stable condition. Study drug was withdrawn.
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^ŝŐŶŝĨŝĐĂŶƚ �ĚǀĞƌƐĞ �ǀĞŶƚƐ 
�ĂƌĚŝŽǀĂƐĐƵůĂƌ ĞǀĞŶƚƐ 

� ƐĞĂƌĐŚ ĨŽƌ ŵĂũŽƌ ĂĚǀĞƌƐĞ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĞǀĞŶƚƐ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ƵƐŝŶŐ ƚŚĞ ĨŽůůŽǁŝŶŐ ƐĞĂƌĐŚ 
ƚĞƌŵƐ͗ ĐŽƌŽŶĂƌǇ ŚĞĂƌƚ ĚŝƐĞĂƐĞ͕ ĐŽƌŽŶĂƌǇ ĚĞĂƚŚ͕ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ͕ ĐŽƌŽŶĂƌǇ ŝŶƐƵĨĨŝĐŝĞŶĐǇ͕ 
ĂŶŐŝŶĂ͕ ŚĞĂƌƚ ĨĂŝůƵƌĞ͕ ĐĞƌĞďƌŽǀĂƐĐƵůĂƌ ĞǀĞŶƚƐ͕ ĐĞƌĞďƌŽǀĂƐĐƵůĂƌ ĞǀĞŶƚƐ ŝŶĐůƵĚŝŶŐ ŝƐĐŚĞŵŝĐ ƐƚƌŽŬĞ͕ 
ŚĞŵŽƌƌŚĂŐŝĐ ƐƚƌŽŬĞ͕ ƚƌĂŶƐŝĞŶƚ ŝƐĐŚĞŵŝĐ ĂƚƚĂĐŬ͕ ŝŶƚĞƌŵŝƚƚĞŶƚ ĐůĂƵĚŝĐĂƚŝŽŶ͕ ĂŶĚ ƉĞƌŝƉŚĞƌĂů ĂƌƚĞƌǇ 
ĚŝƐĞĂƐĞ͘ 

dŚĞƌĞ ǁĂƐ ŽŶĞ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ ŽĐĐƵƌƌŝŶŐ ŝŶ Ă ϰϲͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ƌĂŶĚŽŵŝǌĞĚ ƚŽ W�K 
͘ (b) (6)

/Ŷ ƚŚĞ ƉŽŽůĞĚ ƉŚĂƐĞ ϯ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͕ ĐĂƌĚŝĂĐ ĚŝƐŽƌĚĞƌƐ ǁĞƌĞ ŝŶĨƌĞƋƵĞŶƚ͕
ŽĐĐƵƌƌŝŶŐ ŝŶ Ϭ͘ϴй ŽĨ �DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ;ŶсϱͿ ĂŶĚ Ϭ͘ϯй ŽĨ W�KͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ;ŶсϮͿ͘ ^ŝŶŐůĞ 
ĞǀĞŶƚƐ ŽĨ ƉĂůƉŝƚĂƚŝŽŶƐ͕ ĨŝƌƐƚͲĚĞŐƌĞĞ ĂƚƌŝŽǀĞŶƚƌŝĐƵůĂƌ ďůŽĐŬ͕ ďƌĂĚǇĐĂƌĚŝĂ͕ ƐŝŶƵƐ ĂƌƌŚǇƚŚŵŝĂ͕ ĂŶĚ 
ƚĂĐŚǇĐĂƌĚŝĂ ŽĐĐƵƌƌĞĚ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ͘ 

DĂũŽƌ �ĚǀĞƌƐĞ �ĂƌĚŝŽǀĂƐĐƵůĂƌ �ǀĞŶƚƐ ^ƵŵŵĂƌǇ 
dŚĞƌĞ ǁĞƌĞ ŶŽ ŵĂũŽƌ ĂĚǀĞƌƐĞ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĞǀĞŶƚƐϰϵ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ĐŽƌĞ 
ƐƚƵĚŝĞƐ ĂŵŽŶŐ ƐƵďũĞĐƚƐ ƚĂŬŝŶŐ �Dd͘ dŚĞƌĞ ǁĂƐ ŽŶĞ ĞǀĞŶƚ ŽĨ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ ŝŶ ƚŚĞ W�K 
ŐƌŽƵƉ ͕ ĂƐ ĂďŽǀĞͿ͘ dŚĞƌĞ ǁĂƐ ŽŶĞ ĐĞƌĞďƌŽǀĂƐĐƵůĂƌ ĞǀĞŶƚ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚǇ 
;ϯϬϭͲĞǆƚĞŶƐŝŽŶͿ ĂŶĚ ŽŶĞ ĞǀĞŶƚ ŽĨ ĂŶŐŝŶĂ ;ϯϬϮͲĞǆƚĞŶƐŝŽŶͿ͘ dŚĞ ĨƵůů ůŝƐƚŝŶŐ ŽĨ ƚŚĞ ĐĂƌĚŝĂĐ 

(b) (6)

ĚŝƐŽƌĚĞƌƐ ^K� ŝƐ ƐŚŽǁŶ ŝŶ dĂďůĞ ϯϵ͘ /Ŷ ƚŚĞ ďƌŽĂĚĞƌ ŝŶƚĞŐƌĂƚĞĚ ƐƵŵŵĂƌǇ ŽĨ ƐĂĨĞƚǇ ĚĂƚĂďĂƐĞ͕
ƚŚĞƌĞ ǁĞƌĞ Ɛŝǆ ƚƌĞĂƚŵĞŶƚͲĞŵĞƌŐĞŶƚ ŽĐĐƵƌƌĞŶĐĞƐ ŽĨ ĐŚĞƐƚͬĐĂƌĚŝĂĐ ĚŝƐĐŽŵĨŽƌƚ Žƌ ĐŚĞƐƚ ƉĂŝŶ 
ĨŽůůŽǁŝŶŐ �Dd ĞǆƉŽƐƵƌĞ͘ �ĚĚŝƚŝŽŶĂů ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ ƚŚĞƐĞ ĐĂƐĞƐ ǁĂƐ ƌĞĐĞŝǀĞĚ ĨƌŽŵ ƚŚĞ 
�ƉƉůŝĐĂŶƚ ŝŶ Ă ƌĞƐƉŽŶƐĞ ƚŽ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚ ƐƵďŵŝƚƚĞĚ Ϯϭ^ĞƉϮϬϭϴ ;^�ϮϵͿ͘ 

ϰϵ �ŽƌŽŶĂƌǇ ŚĞĂƌƚ ĚŝƐĞĂƐĞ ;ĐŽƌŽŶĂƌǇ ĚĞĂƚŚ͕ ŵǇŽĐĂƌĚŝĂů ŝŶĨĂƌĐƚŝŽŶ͕ ĐŽƌŽŶĂƌǇ ŝŶƐƵĨĨŝĐŝĞŶĐǇ͕ ĂŶĚ ĂŶŐŝŶĂͿ͕ ŚĞĂƌƚ ĨĂŝůƵƌĞ͕ 
ĐĞƌĞďƌŽǀĂƐĐƵůĂƌ ĞǀĞŶƚƐ ;ŝŶĐůƵĚŝŶŐ ŝƐĐŚĞŵŝĐ ƐƚƌŽŬĞ͕ ŚĞŵŽƌƌŚĂŐŝĐ ƐƚƌŽŬĞ͕ ĂŶĚ ƚƌĂŶƐŝĞŶƚ ŝƐĐŚĞŵŝĐ ĂƚƚĂĐŬͿ͕ ŝŶƚĞƌŵŝƚƚĞŶƚ 
ĐůĂƵĚŝĐĂƚŝŽŶ ;WĞƌŝƉŚĞƌĂů �ƌƚĞƌǇ �ŝƐĞĂƐĞͿ͘ 

ϭϲϳ 
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Significant Adverse Events

Cardiovascular even ts

A search for major adverse cardiovascular events was conducted using the following search

terms: coronary heart disease, coronary death, myocardial infarction, coronary insufficiency,

angina, heart failure, cerebrovascular events, cerebrovascular events including ischemic stroke,

hemorrhagic stroke, transient ischemic attack, intermittent claudication, and peripheral artery

disease.

There was one myocardial infarction occurring in a 46-year-old black female randomized to P30(me)

In the pooled phase 3 double-blind treatment period, cardiac disorders were infrequent,

occurring in 0.8% of BMT-treated subjects (n=5) and 0.3% of PBO-treated subjects (n=2). Single

events of palpitations, first-degree atrioventricular block, bradycardia, sinus arrhythmia, and

tachycardia occurred in the BMT group.

Major Adverse Cardiovascular Events Summary

There were no major adverse cardiovascular events“9 in the phase 3 double-blind period core

studies among subjects taking BMT. There was one event of myocardial infarction in the P30

group (We), as above). There was one cerebrovascular event in the extension study

(301-extension) and one event of angina (302-extension). The full listing of the cardiac

disorders SOC is shown in Table 39. In the broader integrated summary of safety database,

there were six treatment-emergent occurrences of chest/cardiac discomfort or chest pain

following BMT exposure. Additional information on these cases was received from the

Applicant in a response to Information Request submitted 215ep2018 (SD29).

49 Coronary heart disease (coronary death, myocardial infarction, coronary insufficiency, and angina), heart failure,

cerebrovascular events (including ischemic stroke, hemorrhagic stroke, and transient ischemic attack), intermittent

claudication (Peripheral Artery Disease).
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� &DUGLDF 'LVRUGHUV 6\VWHP 2UJDQ &ODVV $GYHUVH (YHQWV 

&RUH 6WXGLHV (;7 6WXGLHV 

&RUH�(;7
6WXGLHV 

&RPELQHG 
3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ 

6\VWHP 2UJDQ &ODVV �1 ���� �1 ���� �1 ���� �1 ����� 
3UHIHUUHG 7HUP 1 ��� 1 ��� 1 ��� 1 ��� 
$Q\ DGYHUVH HYHQW ��� ������ ��� ������ ��� ������ ���  ������ 
&DUGLDF GLVRUGHUV � ����� � ����� � ����� ��  ����� 
3DOSLWDWLRQV � � ����� � ����� � ����� 
$QJLQD SHFWRULV � � � ����� � ������ 
$WULRYHQWULFXODU EORFN ILUVW GHJUHH � � ����� � � ������ 
%UDG\FDUGLD � � ����� � � ������ 
6LQXV DUUK\WKPLD � � ����� � � ������ 
6LQXV WDFK\FDUGLD � � � ����� � ������ 
7DFK\FDUGLD � � ����� � � ������ 
%XQGOH EUDQFK EORFN ULJKW � ����� � � � 
0\RFDUGLDO LQIDUFWLRQ � ����� � � � 
1RGDO UK\WKP � ����� � � � 
6XSUDYHQWULFXODU H[WUDV\VWROHV � ����� � � � 

$EEUHYLDWLRQ� %07 EUHPHODQRWLGH� 3%2 SODFHER� (;7 H[WHQVLRQ 
6RXUFH� ,66� 7DEOH ��� SDJH �� 

� ƋƵĞƌǇ ŽĨ ĂĚǀĞƌƐĞ ĞǀĞŶƚƐ ĨƌŽŵ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ĨŽƌ ŝŶĚŝĐĂƚŝŽŶƐ ŽƚŚĞƌ ƚŚĂŶ 
ŚǇƉŽĂĐƚŝǀĞ ƐĞǆƵĂů ĚĞƐŝƌĞ ĚŝƐŽƌĚĞƌ͘ dŚĞƐĞ ĞǀĞŶƚƐ ǁĞƌĞ ŽĨ ŝŶƚĞƌĞƐƚ ĚƵĞ ƚŽ ƚŚĞ ĞůĞǀĂƚŝŽŶ ŝŶ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ ƐĞĞŶ ĚƵƌŝŶŐ ĚĞǀĞůŽƉŵĞŶƚ͘ 

/Ŷ ĐŽŶĐůƵƐŝŽŶ͕ ƚŚĞƌĞ ǁĞƌĞ ĨĞǁ ĐĂƌĚŝĂĐͲƌĞůĂƚĞĚ ĞǀĞŶƚƐ ŝŶ ƚŚĞ ƐĂĨĞƚǇ ĚĂƚĂďĂƐĞ͘ EŽ ĐŽŶĐůƵƐŝŽŶƐ ŽŶ
�DdͲƌĞůĂƚĞĚ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƌŝƐŬ ĐĂŶ ďĞ ŵĂĚĞ ďĂƐĞĚ ŽŶ ƌĞǀŝĞǁ ŽĨ ƚŚĞ ŶĂƌƌĂƚŝǀĞƐ͘ 

^ĞǀĞƌĞ �ĚǀĞƌƐĞ �ǀĞŶƚƐ 
^ĞǀĞƌĞ ��Ɛ ǁĞƌĞ ƚŚŽƐĞ ƚŚĂƚ ƉƌĞǀĞŶƚĞĚ ŶŽƌŵĂů ĞǀĞƌǇĚĂǇ ĂĐƚŝǀŝƚŝĞƐ͘ � ƚĂďƵůĂƚŝŽŶ ŽĨ ƐƵďũĞĐƚƐ ǁŝƚŚ 
ƐĞǀĞƌĞ ��Ɛ ďǇ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ ;ĂŶĚ ŐƌĞĂƚĞƌ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉͿ ĂƐ ĚĞĨŝŶĞĚ ďǇ ƚŚĞ ŝŶǀĞƐƚŝŐĂƚŽƌ ŝƐ 
ƐŚŽǁŶ ŝŶ dĂďůĞ ϰϬ ĨŽƌ ƚŚĞ ƉŽŽůĞĚ ƉŚĂƐĞ ϯ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ͘ EĂƵƐĞĂ͕ ŚĞĂĚĂĐŚĞ͕ ĂďĚŽŵŝŶĂů 
ƉĂŝŶͬŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ƉĂŝŶ͕ ǀŽŵŝƚŝŶŐ͕ ĂŶĚ ŵǇĂůŐŝĂ ǁĞƌĞ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ƐĞǀĞƌĞ ĞǀĞŶƚƐ ǁŝƚŚ 
�Dd ƵƐĞ͘ 

ϭϲϴ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 6XEMHFWV :LWK 6HYHUH $GYHUVH (YHQWV E\ 7UHDWPHQW *URXS LQ WKH 3RROHG 3KDVH �
'RXEOH�%OLQG 3HULRG 

%07 ���� PJ 3%2 
6HYHUH $GYHUVH (YHQW 
1DXVHD 

1 6XEMHFWV 
�� 

1 6XEMHFWV 
� 

+HDGDFKH � �
 
$EGRPLQDO SDLQ � �
 
9RPLWLQJ � �
 
0\DOJLD � �
 
$EGRPLQDO KHUQLD REVWUXFWLYH � �
 
$EGRPLQDO SDLQ XSSHU � �
 
$NDWKLVLD � �
 
%DFN SDLQ � � 
%URQFKLWLV � � 
&RQVWLSDWLRQ � � 
&RXJK � � 
'L]]LQHVV � � 
)DWLJXH � � 
)OXVKLQJ � � 
*DVWURLQWHVWLQDO LQIODPPDWLRQ � � 
*DVWURLQWHVWLQDO SDLQ � � 
*HQLWDO K\SHUHVWKHVLD � � 
+RW IOXVK � � 
,QIOXHQ]D�OLNH LOOQHVV 
,QYDVLYH GXFWDO EUHDVW FDUFLQRPD 

� 
� 

� 
� 

0HQRUUKDJLD � � 
0HQVWUXDWLRQ LUUHJXODU � � 
2YDULDQ F\VW � � 
2YDULDQ F\VW UXSWXUHG � � 
3DLQ � � 
3HULWRQHDO KHPRUUKDJH � � 
3UXULWXV JHQHUDOL]HG 
5KLQRUUKHD 

� 
� 

� 
� 

6RPQROHQFH � � 
8UWLFDULD � � 
9DJLQDO KHPRUUKDJH � � 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� DH�[SW 

dƌĞĂƚŵĞŶƚͲ�ŵĞƌŐĞŶƚ �ĚǀĞƌƐĞ �ǀĞŶƚƐ ĂŶĚ �ĚǀĞƌƐĞ ZĞĂĐƚŝŽŶƐ 
dŚĞƌĞ ǁĂƐ Ă ŐƌĞĂƚĞƌ ŶƵŵďĞƌ ŽĨ d���Ɛ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ W�K ŝŶ ƚŚĞ ƉŽŽůĞĚ ϯ 
ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ǁŝƚŚ ƐŝŵŝůĂƌ ƌĂƚĞƐ ŝŶ ďŽƚŚ ƉŝǀŽƚĂů ƐƚƵĚŝĞƐ ;ϯϬϭ ĂŶĚ ϯϬϮͿ͘ dŚĞƌĞ ǁĞƌĞ ĂůƐŽ Ă 
ŐƌĞĂƚĞƌ ŶƵŵďĞƌ ŽĨ ŵŽĚĞƌĂƚĞ ;ϰϬй ǀĞƌƐƵƐ ϮϲйͿ ĂŶĚ ƐĞǀĞƌĞ ;ϱ͘ϰй ǀĞƌƐƵƐ Ϯ͘ϵйͿ ��Ɛ ŝŶ ƚŚĞ �Dd 
ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ W�K͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ ^ŝŵŝůĂƌ ƚƌĞŶĚƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ ĂŶĚ 
ĐŽŵďŝŶĞĚ ƉŚĂƐĞ Ϯͬϯ ƐĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶƐ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ƐƉůŝƚ ƚŚĞ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ĂĚǀĞƌƐĞ ƌĞĂĐƚŝŽŶƐ ŝŶƚŽ ŝŶĚŝǀŝĚƵĂů ĞǀĞŶƚƐ ŽĨ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ 
ƉĂŝŶ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ĞƌǇƚŚĞŵĂ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ŚĞŵĂƚŽŵĂ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ 
ƉƌƵƌŝƚƵƐ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ŚĞŵŽƌƌŚĂŐĞ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ďƌƵŝƐŝŶŐ͕ ĂŶĚ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƉĂƌĞƐƚŚĞƐŝĂƐ͘ �ůů 
ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ��Ɛ ǁŝůů ďĞ ůĂďĞůĞĚ ĂƐ Ă ŐƌŽƵƉ ĂŶĚ ƚŚĞƐĞ ĨŝŐƵƌĞƐ ĂƌĞ ƌĞƉƌĞƐĞŶƚĞĚ ŝŶ dĂďůĞ ϰϭ͘ 

ϭϲϵ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 7UHDWPHQW�(PHUJHQW $GYHUVH (YHQWV ����� 
%07 3%2 2/(

7($( 1 ��� 1 ��� 1 ���� 
6XEMHFWV ZLWK DQ\ 7($( ��� ����� ��� ����� ��� �����
 
1DXVHD ��� ����� � ���� ��� �����
 
)OXVKLQJ ��� ����� � ���� ��� �����
 
,QMHFWLRQ�VLWH UHDFWLRQ �DQ\�D ��� ����� �� ���� �� ����
 
+HDGDFKH �� ����� �� ���� �� ����
 
9RPLWLQJ �� ���� � ���� �� ����
 
&RXJK �� ���� � ���� �� ����
 
)DWLJXH �� ���� � ���� �� ����
 
+RW IOXVK �� ���� � ���� �� ����
 
3DUHVWKHVLD �� ���� � �� �� ����
 
'L]]LQHVV �� ���� � �� �� ����
 
1DVDO FRQJHVWLRQ �� ���� � ���� � ����
 

D &RPELQHG LQMHFWLRQ VLWH� SDLQ� UHDFWLRQ� HU\WKHPD� KHPDWRPD� SUXULWXV� KHPRUUKDJH� EUXLVLQJ� SDUHVWKHVLDV 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� 2/( RSHQ�ODEHO H[WHQVLRQ� 7($( WUHDWPHQW�HPHUJHQW DGYHUVH HYHQW 
6RXUFH� &RPSLOHG E\ UHYLHZHU XVLQJ DGDH�[SW 

dŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ^K�Ɛ ǁĞƌĞ '/ ĚŝƐŽƌĚĞƌƐ͕ ŝŶĨĞĐƚŝŽŶƐ ĂŶĚ ŝŶĨĞƐƚĂƚŝŽŶƐ͕ ǀĂƐĐƵůĂƌ ĚŝƐŽƌĚĞƌƐ͕ ĂŶĚ
ŶĞƌǀŽƵƐ ƐǇƐƚĞŵ ĚŝƐŽƌĚĞƌƐ͘ dŚĞ ŵŽƐƚ ĐŽŵŵŽŶ d���Ɛ ;шϮй ĂŶĚ ŽĐĐƵƌƌŝŶŐ ŵŽƌĞ ŝŶ ƚŚĞ �Dd 
ŐƌŽƵƉͿ ǁĞƌĞ ŶĂƵƐĞĂ͕ ĨůƵƐŚŝŶŐ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ;ĂŶǇͿ͕ ŚĞĂĚĂĐŚĞ͕ ǀŽŵŝƚŝŶŐ͕ ĐŽƵŐŚ͕ ĨĂƚŝŐƵĞ͕ 
ŚŽƚĨůƵƐŚĞƐ͕ ƉĂƌĞƐƚŚĞƐŝĂƐ͕ ĂŶĚ ŶĂƐĂů ĐŽŶŐĞƐƚŝŽŶ͘ 

dŚĞ ĨŽůůŽǁŝŶŐ d���Ɛ ǁĞƌĞ ƌĞůĂƚĞĚ ƚŽ �Dd ƵƐĞ ĂŶĚ ǁĞƌĞ ŶŽƚĂďůĞ͗ 
x EĂƵƐĞĂ ǁĂƐ ĞǆƉĞƌŝĞŶĐĞĚ ďǇ ϯϵ͘ϵй ŽĨ ƐƵďũĞĐƚƐ ĂĐƌŽƐƐ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ĐŽŵƉĂƌĞĚ ƚŽ 
ϭ͘ϭй ŝŶ ƚŚĞ W�K ŐƌŽƵƉƐ͘ �ǀĞŶƚƐ ŽĨ ŶĂƵƐĞĂ ůĞĚ ƚŽ ƚŚĞ ŵŽƐƚ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ĚƵĞ ƚŽ ƚŚĞ 
��Ɛ͕ ďƵƚ ŶŽŶĞ ǁĞƌĞ ĐŽŶƐŝĚĞƌĞĚ ƐĞƌŝŽƵƐ͘ &ŽƵƌƚĞĞŶ ƐƵďũĞĐƚƐ ŚĂĚ ĞǀĞŶƚƐ ĐŽĚĞĚ ĂƐ ƐĞǀĞƌĞ͘ 
/Ŷ ƚŚŽƐĞ ĞǆƉĞƌŝĞŶĐŝŶŐ ŶĂƵƐĞĂ͕ ƚŚĞ ĂǀĞƌĂŐĞ ŶƵŵďĞƌ ŽĨ ĞǀĞŶƚƐ ǁĂƐ Ɛŝǆ ŽǀĞƌ ƚŚĞ ϭϴͲŵŽŶƚŚ
ƉĞƌŝŽĚ͘ dŚĞ ŵĞĂŶ ƚŝŵĞ ƚŽ ŽŶƐĞƚ ǁĂƐ ϭ͘Ϭ ŚŽƵƌ ĂĨƚĞƌ ŝŶũĞĐƚŝŽŶ ǁŝƚŚ ŵĞĚŝĂŶ ĚƵƌĂƚŝŽŶ ŽĨ Ϯ͘Ϭ 
ŚŽƵƌƐ͘ �ŶƚŝͲĞŵĞƚŝĐ ƚŚĞƌĂƉǇ ǁĂƐ ĂĚŵŝŶŝƐƚĞƌĞĚ ŝŶ ϭϮ͘ϳй ŽĨ ĞǀĞŶƚƐ͘ �ĂƚĂ ĨƌŽŵ ƚŚĞ 
ƉŽƉƵůĂƚŝŽŶ W<ͬW� ƐƚƵĚǇ ƐŚŽǁĞĚ ƚŚĂƚ ŶĂƵƐĞĂ ĂŶĚ ŝƚƐ ŝŶƚĞŶƐŝƚǇ ǁĂƐ ƌĞůĂƚĞĚ ƚŽ �ŵĂǆ ĂŶĚ 
ƚŚĂƚ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ŝŶĐƌĞĂƐĞĚ ǁŝƚŚ ĚŽƐĞ ĂŶĚ ĚĞĐƌĞĂƐĞĚ ǁŝƚŚ ŚŝŐŚĞƌ ďŽĚǇ ǁĞŝŐŚƚ͘ dŚĞ 
ŽĚĚƐ ŽĨ ŶĂƵƐĞĂ ŝŶ ĂŶ ĂǀĞƌĂŐĞ ƉĞƌƐŽŶ ĚĞĐƌĞĂƐĞĚ ďǇ ϭϰй ĨŽƌ ĞǀĞƌǇ ϭϬ ŬŐ ŝŶĐƌĞĂƐĞ ŝŶ 
ǁĞŝŐŚƚ͘ 

x ,ǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ ĂŶĚ ŝŶĐŽŵƉůĞƚĞ ƌĞǀĞƌƐŝďŝůŝƚǇ͘ �Ŷ ŝŵďĂůĂŶĐĞ ŝŶ 
ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ ǁĂƐ ŶŽƚĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ǁŝƚŚ Ă ƐĞǀĞŶĨŽůĚ 
ŝŶĐƌĞĂƐĞĚ ŝŶĐŝĚĞŶĐĞ ŝŶ ďůĂĐŬ ƐƵďũĞĐƚƐ͘ ZĞǀĞƌƐŝďŝůŝƚǇ ǁĂƐ ĚŽĐƵŵĞŶƚĞĚ ŝŶ ŚĂůĨ ŽĨ Ăůů 
ƐƵďũĞĐƚƐ ǁŝƚŚ ŶŽ ĂƉƉĂƌĞŶƚ ƉƌĞĚŝůĞĐƚŝŽŶ ĨŽƌ ƐŬŝŶ ƚǇƉĞ͘ � tĂƌŶŝŶŐ ĂŶĚ WƌĞĐĂƵƚŝŽŶ ǁŝůů ďĞ 
ĂĚĚĞĚ ĨŽƌ ƚŚĞ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ĂŶĚ ƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ ŝŶǀŽůǀŝŶŐ ƐŬŝŶ ĚĂƌŬĞŶŝŶŐ ƚŽ 
ĞĚƵĐĂƚĞ ƐƵďũĞĐƚƐ ŽŶ ƚŚĞ ƌŝƐŬ ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ĂŶĚ ƚŚĞ ƉŽƚĞŶƚŝĂů ŝƌƌĞǀĞƌƐŝďŝůŝƚǇ ;ƐĞĞ 
^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϴ ĨŽƌ Ă ĚĞƚĂŝůĞĚ ĚŝƐĐƵƐƐŝŽŶ ŽĨ ƚŚŝƐ ĨŝŶĚŝŶŐͿ͘ 

>ĂďŽƌĂƚŽƌǇ &ŝŶĚŝŶŐƐ 
dŚĞ �ƉƉůŝĐĂŶƚ ĐŽŶĚƵĐƚĞĚ ůĂďŽƌĂƚŽƌǇ ĂƐƐĞƐƐŵĞŶƚƐ ƚŚĂƚ ŝŶĐůƵĚĞĚ ĐŚĞŵŝƐƚƌǇ͕ ŚĞŵĂƚŽůŽŐǇ͕ ĂŶĚ 
ƵƌŝŶĂůǇƐŝƐ Ăƚ ƐĐƌĞĞŶŝŶŐͬďĂƐĞůŝŶĞ ;tĞĞŬ ϭͿ͕ Ăƚ ƌĂŶĚŽŵŝǌĂƚŝŽŶͬsŝƐŝƚ ϯ ;tĞĞŬ ϵͿ͕ sŝƐŝƚ ϲ ;tĞĞŬ ϮϭͿ 

ϭϳϬ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĂŶĚ sŝƐŝƚ ϵ ;tĞĞŬ ϯϮͿ ĚƵƌŝŶŐ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ ĂŶĚ Ăƚ tĞĞŬƐ ϭϯ͕ Ϯϵ͕ ϰϱ͕ ĂŶĚ ϱϮ ŽĨ ƚŚĞ ĞǆƚĞŶƐŝŽŶ 
ƉŚĂƐĞ͘ 

�ĚĚŝƚŝŽŶĂů ƐĐƌĞĞŶŝŶŐ ƚĞƐƚƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ Ăƚ ďĂƐĞůŝŶĞ ŽŶůǇ ĂŶĚ ŝŶĐůƵĚĞ ,/s͕ ƐĞƌƵŵ ŚƵŵĂŶ
ĐŚŽƌŝŽŶŝĐ ŐŽŶĂĚŽƚƌŽƉŝŶ͕ &^,͕ ĞƐƚƌĂĚŝŽů͕ ĂŶĚ Ă ĚƌƵŐͬĂůĐŽŚŽů ƐĐƌĞĞŶ͘ ,ŽƌŵŽŶĞ ƚĞƐƚŝŶŐ ǁĂƐ 
ĐŽŶĚƵĐƚĞĚ Ăƚ ƚŚĞ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ǀŝƐŝƚ ;tĞĞŬ ϵͿ ĂŶĚ ŝŶĐůƵĚĞĚ ƐĞǆ ŚŽƌŵŽŶĞͲďŝŶĚŝŶŐ ŐůŽďƵůŝŶ ĂŶĚ 
ƚĞƐƚŽƐƚĞƌŽŶĞ ;ĐŽůůĞĐƚĞĚ ƉƌĞĚŽƐĞͿ͖ ��d, ;ĐŽůůĞĐƚĞĚ ƉƌĞĚŽƐĞ ĂŶĚ хϵϬ ŵŝŶƵƚĞƐ ƉŽƐƚĚŽƐĞ͕ ƌĞůĂƚŝǀĞ 
ƚŽ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ ŽŶůǇͿ͘ WƌŽůĂĐƚŝŶ͕ ĐŽƌƚŝƐŽů͕ ĂŶĚ ŽǆǇƚŽĐŝŶ ǁĞƌĞ ĂůƐŽ ĐŽůůĞĐƚĞĚ ƉƌĞĚŽƐĞ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ ƐƵďŵŝƚƚĞĚ ƐƵŵŵĂƌǇ ƐƚĂƚŝƐƚŝĐƐ ĂŶĚ ƐŚŝĨƚ ĂŶĂůǇƐĞƐ ĨŽƌ ƚŚĞ ĐŚĞŵŝƐƚƌǇ ĂŶĚ 
ŚĞŵĂƚŽůŽŐǇ ƌĞƐƵůƚƐ͘ ZĞǀŝĞǁ ƐŚŽǁĞĚ ŶŽ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŵĞĂŶ ĐŚĂŶŐĞƐ Žƌ ƐŚŝĨƚƐ ĨƌŽŵ 
ďĂƐĞůŝŶĞ ŝŶ ĐŚĞŵŝƐƚƌǇ Žƌ ŚĞŵĂƚŽůŽŐǇ Ăƚ ĞŶĚ ŽĨ ĐŽƌĞ ;Ϯϰ ǁĞĞŬƐͿ Žƌ ĞŶĚ ŽĨ ĞǆƚĞŶƐŝŽŶ ;ϱϮ ǁĞĞŬƐͿ͘ 
/Ŷ ƚŚĞ W�KͲĐŽŶƚƌŽůůĞĚ ƉŚĂƐĞ͕ ƚŚĞƌĞ ǁĞƌĞ ƐŵĂůů ĐŚĂŶŐĞƐ ŝŶ �>d ;ŵĞĂŶ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ
ĞŶĚ ŽĨ ĞǆƚĞŶƐŝŽŶ ŽĨ ϰ͘ϲ hͬ> ;�DdͿ ǀĞƌƐƵƐ ͲϬ͘ϳ hͬ> ;W�KͿ ǁŝƚŚ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ƐŚŝĨƚƐͿ͖ �^d ;ŵĞĂŶ 
ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ ĞŶĚ ŽĨ ĞǆƚĞŶƐŝŽŶ ŽĨ ϰ͘ϰ �Dd ǀĞƌƐƵƐ Ͳϭ͘ϲ W�K hͬ> ǁŝƚŚ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ 
ƐŚŝĨƚƐͿ͖ ĐƌĞĂƚŝŶŝŶĞ ŬŝŶĂƐĞ͕ ŵĞĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ĐƌĞĂƚŝŶŝŶĞ ŬŝŶĂƐĞ Ăƚ ĞŶĚ ŽĨ ĐŽƌĞ ŝŶ �Dd ;ϰ ǀĞƌƐƵƐ Ͳ 
ϱϯ͘ϳ ŝŶ W�KͿ ;ĂƚƚƌŝďƵƚĞĚ ƚŽ ŚŝŐŚ ďĂƐĞůŝŶĞ W�K ǀĂůƵĞͿ͖ ƉŽƚĂƐƐŝƵŵ͕ ƐŚŝĨƚ ŝŵďĂůĂŶĐĞ ŝŶ ůŽǁ ƌĞĂĚŝŶŐƐ 
Ɛŝǆ �Dd ƐƵďũĞĐƚƐ ǀĞƌƐƵƐ ƚŚƌĞĞ W�K ƐƵďũĞĐƚƐ Ăƚ Ϯϰ ǁĞĞŬƐ ďƵƚ ŶŽ ŵĞĂŶ ĐŚĂŶŐĞƐ͖ ĂŶĚ ƚƌŝŐůǇĐĞƌŝĚĞƐ͕ 
ƐŚŝĨƚ ŝŵďĂůĂŶĐĞ ĨƌŽŵ ŶŽƌŵĂů ƚŽ ŚŝŐŚ ;ϰϮ �Dd ƐƵďũĞĐƚƐ ǀĞƌƐƵƐ ϯϲ W�K ƐƵďũĞĐƚƐͿ Ăƚ ĞŶĚ ŽĨ ƚŚĞ 
ĐŽƌĞ ƉŚĂƐĞ͘ 

�ůŝŶŝĐĂů >ĂďŽƌĂƚŽƌǇ ZĞƐƵůƚƐ ŽĨ /ŶƚĞƌĞƐƚ 
dŚĞ ĐůŝŶŝĐĂů ĨŝŶĚŝŶŐƐ ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ƉƌŽŵƉƚĞĚ Ă ƐĞĂƌĐŚ ĨŽƌ ĞǀŝĚĞŶĐĞ ƚŚĂƚ �Dd ĐŽƵůĚ ŚĂǀĞ 
ĂŶ ĞŶĚŽĐƌŝŶĞ ƚĂƌŐĞƚ͘ dŚĞ ĨŽůůŽǁŝŶŐ ůĂďƐ ǁĞƌĞ ĨƵƌƚŚĞƌ ĂƐƐĞƐƐĞĚ͗ ��d,͕ ŐůƵĐŽƐĞ͕ ĂŶĚ ĐŚŽůĞƐƚĞƌŽů͘ 

��d, 

��d, ǁĂƐ ĂƐƐĞƐƐĞĚ Ăƚ ƉƌĞĚŽƐĞ ĂŶĚ Ăƚ ůĞĂƐƚ ϵϬ ŵŝŶƵƚĞƐ ĂĨƚĞƌ ƚŚĞ ĨŝƌƐƚ ŝŶͲĐůŝŶŝĐ ĚŽƐĞ͘ EŽ 
ĂĚĚŝƚŝŽŶĂů ĂƐƐĞƐƐŵĞŶƚƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĚƵƌŝŶŐ ƚŚĞ ƐƚƵĚǇ͘ �ŚĂŶŐĞ ĨƌŽŵ ƉƌĞĚŽƐĞ ƚŽ хϵϬ ƌĞĂĚŝŶŐƐ 
;ŝŶ ƉŵŽůͬ>Ϳ ǁĞƌĞ ƉƌĞƐĞŶƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ͘ dŚĞ ŶŽƌŵĂů ƌĂŶŐĞ ŝŶ ƚŚŝƐ ƐƚƵĚǇ ǁĂƐ Ϭ ƚŽ ϭϬ͘Ϯ 
;ƉŵŽůͬ>Ϳ͖ ŚŽǁĞǀĞƌ͕ ŶŽƌŵĂů ǀĂůƵĞƐ ĐŚĂŶŐĞ ĂƐ ��d, ƐĞĐƌĞƚŝŽŶ ŝƐ ĐŝƌĐĂĚŝĂŶ͘ dŚĞ ƚŝŵĞ ŽĨ ůĂď ĚƌĂǁ 
ǁĂƐ ŶŽƚ ĚĞŶŽƚĞĚ ŝŶ ƚŚĞ ĚĂƚĂƐĞƚ ;ůď͘ǆƉƚͿ͕ ƚŚĞƌĞĨŽƌĞ ƚŚĞ ƚŝŵĞ ŽĨ ĐŽůůĞĐƚŝŽŶ ĂĐƌŽƐƐ ƐƵďũĞĐƚƐ ĐĂŶŶŽƚ 
ďĞ ĂƐƐƵŵĞĚ ƚŽ ƚŚĞ ĐŽŶƐŝƐƚĞŶƚ͘ �ĂƚĂ ĨƌŽŵ ƚŚĞ ĞǆƉŽƐƵƌĞ ĚĂƚĂƐĞƚ ;Ğǆ͘ǆƉƚͿ ƐŚŽǁƐ ŝŶũĞĐƚŝŽŶ ƚŝŵĞƐ Ăƚ 
ĐůŝŶŝĐ ǀŝƐŝƚƐ ƌĂŶŐŝŶŐ ĨƌŽŵ ϴ͗ϯϬ Ă͘ŵ͘ ƚŚƌŽƵŐŚ ϱ͗ϯϬ Ɖ͘ŵ͘ ŵĂŬŝŶŐ ĐŽŵƉĂƌŝƐŽŶƐ ĂĐƌŽƐƐ ƚŚĞ ƐƚƵĚǇ 
ƉŽƉƵůĂƚŝŽŶ ƵŶƌĞůŝĂďůĞ͘ 

ϭϳϭ
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and Visit 9 (Week 32) during the core phase and at Weeks 13, 29, 45, and 52 of the extension

phase.

Additional screening tests were conducted at baseline only and include HIV, serum human

chorionic gonadotropin, FSH, estradiol, and a drug/alcohol screen. Hormone testing was

conducted at the randomization visit (Week 9) and included sex hormone-binding globulin and

testosterone (collected predose); ACTH (collected predose and >90 minutes postdose, relative

to the first dose only). Prolactin, cortisol, and oxytocin were also collected predose.

The Applicant submitted summary statistics and shift analyses for the chemistry and

hematology results. Review showed no clinically significant mean changes or shifts from

baseline in chemistry or hematology at end of core (24 weeks) or end of extension (52 weeks).

In the PBO-controlled phase, there were small changes in ALT (mean change from baseline to

end of extension of 4.6 U/L (BMT) versus -0.7 U/L (PBO) with no significant shifts); AST (mean

change from baseline to end of extension of 4.4 BMT versus -1.6 PBO U/L with no significant

shifts); creatinine kinase, mean increase in creatinine kinase at end of core in BMT (4 versus -

53.7 in PBO) (attributed to high baseline PBO value); potassium, shift imbalance in low readings

six BMT subjects versus three PBO subjects at 24 weeks but no mean changes; and triglycerides,

shift imbalance from normal to high (42 BMT subjects versus 36 PBO subjects) at end of the

core phase.

Clinical Laboratory Results of Interest

The clinical findings of hyperpigmentation prompted a search for evidence that BMT could have

an endocrine target. The following labs were further assessed: ACTH, glucose, and cholesterol.

ACTH

ACTH was assessed at predose and at least 90 minutes after the first in-clinic dose. No

additional assessments were conducted during the study. Change from predose to >90 readings

(in pmol/L) were presented by the Applicant. The normal range in this study was 0 to 10.2

(pmol/L); however, normal values change as ACTH secretion is circadian. The time of lab draw

was not denoted in the dataset (lb.xpt), therefore the time of collection across subjects cannot

be assumed to the consistent. Data from the exposure dataset (ex.xpt) shows injection times at

clinic visits ranging from 8:30 am. through 5:30 pm. making comparisons across the study

population unreliable.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� $&7+ 0HDQ 9DOXHV DQG &KDQJH )URP 3UHGRVH
 
7LPH 3RLQW %07���� %07����
 

6WDWLVWLF 3%2 %07 3%2 %07
 
3UHGRVH 

Q ��� ��� ��� ��� 
0HDQ ��� ��� ��� ��� 
0LQ� PD[ �� �� �� �� �� �� �� �� 

!�� PLQ�� SRVWGRVH 
Q ��� ��� ��� ��� 
0HDQ ��� ��� ��� ��� 
0LQ� PD[ �� �� �� �� �� �� �� �� 

&KDQJH 
Q ��� ��� ��� ��� 
0HDQ ���� ��� ���� ��� 
0LQ� PD[ ���� �� ���� �� ���� � ���� �� 

$EEUHYLDWLRQV� $&7+ DGUHQRFRUWLFRWURSLF KRUPRQH� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� 7DEOH �������� &65 ���� SDJH ���� DQG &65 ���� SDJH ���� 

dŚĞ ŵĞĂŶ ĐŚĂŶŐĞ ŝŶ ��d, ĨƌŽŵ ƉƌĞͲ ƚŽ ƉŽƐƚĚŽƐĞ ǁĂƐ ƐůŝŐŚƚůǇ ŐƌĞĂƚĞƌ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ƚŚĂŶ 
W�K ĨŽƌ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ;Ϭ͘ϲ ǀĞƌƐƵƐ ͲϬ͘ϭ ĂŶĚ Ϭ͘ϰ ǀĞƌƐƵƐ ͲϬ͘ϰ͕ ƌĞƐƉĞĐƚŝǀĞůǇͿ͕ ďƵƚ ǀĂůƵĞƐ ǁĞƌĞ 
Ɛƚŝůů ǁŝƚŚŝŶ ƚŚĞ ŶŽƌŵĂů ƌĂŶŐĞ͘ �Ɛ ŶŽ ĂĚĚŝƚŝŽŶĂů ��d, ůĞǀĞůƐ ǁĞƌĞ ŽďƚĂŝŶĞĚ ŝŶ ƚŚĞ ƐƚƵĚǇ͕ ƚŚĞ 
ĞĨĨĞĐƚ ŽĨ ŵƵůƚŝƉůĞ ĚŽƐĞƐ ŽĨ �Dd ŽŶ ��d, ŝƐ ƵŶŬŶŽǁŶ͘ /ƚ ŝƐ ƵŶĐůĞĂƌ ǁŚĞƚŚĞƌ ĐŝƌĐĂĚŝĂŶ ĐŚĂŶŐĞƐ ŝŶ
��d, ůĞǀĞůƐ ǁĂƐ ĨĂĐƚŽƌĞĚ ŝŶƚŽ ƚŚĞ ĐŽůůĞĐƚŝŽŶ ƚŝŵĞƐ͘ 

^ĞƌƵŵ ŐůƵĐŽƐĞ 

�ŽƚŚ ŐůƵĐŽƐĞ ĂŶĚ ŶŽŶĨĂƐƚŝŶŐ ŐůƵĐŽƐĞ ǀĂůƵĞƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ͕ ďƵƚ ŝƚ ŝƐ ƵŶĐůĞĂƌ 
ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ ƌĞƉŽƌƚ ŝĨ ƐƵďũĞĐƚƐ ǁĞƌĞ ĨĂƐƚŝŶŐ Ăƚ ĂŶǇ ƉŽŝŶƚ ĚƵƌŝŶŐ ƚŚĞ ƐƚƵĚǇ͘ �ŽŶĨŝƌŵĂƚŝŽŶ ĨƌŽŵ 
ƚŚĞ �ƉƉůŝĐĂŶƚ ;ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ ŽƵƌ ϭEŽǀϮϬϭϴ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚͿ ƐƚĂƚĞĚ ƚŚĂƚ ƐƚƵĚǇ ƉƌŽƚŽĐŽůƐ
ĚŝĚ ŶŽƚ ƐƉĞĐŝĨŝĐĂůůǇ ƌĞƋƵŝƌĞ ƚŚĂƚ ďůŽŽĚ ĚƌĂǁƐ ĨŽƌ ƐƚĂŶĚĂƌĚ ĐůŝŶŝĐĂů ĐŚĞŵŝƐƚƌǇ ůĂďŽƌĂƚŽƌǇ ƚĞƐƚŝŶŐ 
ďĞ ƉĞƌĨŽƌŵĞĚ ŽŶ ĨĂƐƚŝŶŐ ƐƵďũĞĐƚƐ͘ WƌŽƚŽĐŽů ĐůĂƌŝĨŝĐĂƚŝŽŶ ůĞƚƚĞƌƐ ǁĞƌĞ ŝƐƐƵĞĚ ĨŽƌ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ 
ϯϬϮ ĂŶĚ ĞŶĐŽƵƌĂŐĞĚ ĨĂƐƚŝŶŐ ƐĂŵƉůĞƐ ǁŚĞƌĞ ƉŽƐƐŝďůĞ͘ 'ůƵĐŽƐĞ ǀĂůƵĞƐ ĂƌĞ ƐŚŽǁŶ ŝŶ ƚŚĞ ƚĂďůĞƐ 
ďĞůŽǁ͖ ŚŽǁĞǀĞƌ͕ ƚŚĞƐĞ ƌĞĂĚŝŶŐƐ ĚŽ ŶŽƚ ŝŶĨŽƌŵ ŽŶ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ŚǇƉĞƌŐůǇĐĞŵŝĂ͘ 

DĞĂŶ ĂŶĚ ŵĂǆŝŵƵŵ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŐůƵĐŽƐĞ ǀĂůƵĞƐ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϰϯ ďĞůŽǁ͘ 

7DEOH ��� *OXFRVH� 0HDQ DQG 0D[LPXP &KDQJH )URP %DVHOLQH LQ %07 6WXGLHV ��� DQG ��� 
%07���� %07���� 

7LPH 3%2 %07 3%2 %07 
3RLQW 6WDW� PPRO�/ PJ�G/ PPRO�/ PJ�G/ PPRO�/ PJ�G/ PPRO�/ PJ�G/ 
%DVHOLQH 1 ��� ��� ��� ��� 

0HDQ ��� �� ��� �� ��� �� ��� �� 
0LQ� ����� ��� ���� ������ ���� ����� ���� ����� ���� 
PD[ ���� ����� ���� ���� ���� ���� ���� 

0HDQ DW 1 ��� ��� ��� ��� 
HQG RI 0HDQ ��� �� ��� �� ��� �� ��� �� 
VWXG\ 0LQ� ����� ���� ����� ���� ����� ���� ����� ���� 

PD[ ���� ���� ������ ���� ���� ���� ���� ���� 

ϭϳϮ 

Reference ID: 4452816 



  

  

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

&KDQJH 1 ��� ��� ��� ��� 
IURP 0HDQ ���� ��� ��� ��� ���� ��� ��� ��� 
EDVHOLQH 0LQ� ������� ������ ������ ������ ������ ���� ��� ������ ����� ��� 

PD[ ���� ����� ���� ��� ���� ���� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 

dŚĞƌĞ ǁĞƌĞ ƐŝŵŝůĂƌ ďĂƐĞůŝŶĞ ǀĂůƵĞƐ ĂĐƌŽƐƐ ^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ͘ dŚĞƌĞ ǁĞƌĞ ƐŵĂůů ďƵƚ 
ŝŶĐŽŶƐŝƐƚĞŶƚ ƌĞƐƵůƚƐ ŝŶ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ďĞƚǁĞĞŶ ƐƚƵĚŝĞƐ͕ ǁŝƚŚ ŐƌĞĂƚĞƌ ĐŚĂŶŐĞƐ ŝŶ ƚŚĞ 
�Dd ŐƌŽƵƉ ŽǀĞƌ W�K ŐƌŽƵƉ ŝŶ ^ƚƵĚǇ ϯϬϭ ďƵƚ ŶŽƚ ŝŶ ^ƚƵĚǇ ϯϬϮ͘ 

dŚĞ ŶƵŵďĞƌ ŽĨ ŽƵƚůŝĞƌƐ ďĂƐĞĚ ŽŶ ǀĂƌŝŽƵƐ ƵƉƉĞƌ ůŝŵŝƚƐ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϰϰ͘ dŚĞ ĚŝĨĨĞƌĞŶĐĞƐ 
ǁĞƌĞ ƐŵĂůů ĂŶĚ ĚŽ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ďĞ ĐůŝŶŝĐĂůůǇ ŵĞĂŶŝŶŐĨƵů ;ĂŶĚ ĨĂƐƚŝŶŐ ƐƚĂƚƵƐ ŝƐ ƵŶŬŶŽǁŶ ĂŶĚ 
ƚŚĞƌĞĨŽƌĞ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ŝƐ ŶŽƚ ƉŽƐƐŝďůĞͿ͘ 

7DEOH ��� *OXFRVH 2XWOLHUV LQ %07 6WXGLHV ��� DQG ��� 
%07���� %07���� 

2XWOLHU 7KUHVKROG 3%2 %07 3%2 %07 
PJ�P/ �PPRO�/� ��� ��� ��� ��� 
!��� ������ �  ��  �  �  
!��� ��� � � � � 
!��� ������ � � � � 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER 

�ůĞǀĂƚŝŽŶ ŝŶ ĐƌĞĂƚŝŶŝŶĞ ƉŚŽƐƉŚŽŬŝŶĂƐĞ 

dĂďůĞ ϰϱ ƐŚŽǁƐ ŶŽ ŝŵďĂůĂŶĐĞ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƐƵďũĞĐƚƐ ǁŝƚŚ �W< ĞůĞǀĂƚŝŽŶ ŽƵƚƐŝĚĞ ŽĨ ƚŚĞ 
ŶŽƌŵĂů ƌĂŶŐĞ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ͘ 

7DEOH ��� &UHDWLQLQH .LQDVH 2XWOLHUV LQ 3KDVH � �9DOXHV !8/1� 
%07  3%2  

6WXG\ 
��� 

�  RI  6XEMHFWV 
�� 

5DQJH �8�/� 
���±���� 

� RI 6XEMHFWV 
�� 

5DQJH �8�/� 
���±���� 

��� �� ���±����� �� ���±���� 
���( �� ���±���� ² ² 
���( �� ���±��� ² ² 

dŚĞƌĞ ǁĂƐ ĂŶ ŝŵďĂůĂŶĐĞ ŝŶ ƌĞƉŽƌƚƐ ŽĨ d���Ɛ ŽĨ ĐƌĞĂƚŝŶŝŶĞ ƉŚŽƐƉŚŽŬŝŶĂƐĞ ;�W<Ϳ ĞůĞǀĂƚŝŽŶ ;Ŷсϭϰ 
ĐĂƐĞƐͿ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ,^�� ƉƌŽŐƌĂŵ ;ĐŽƌĞ ĂŶĚ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞƐͿ͘ �ůů ƐƵďũĞĐƚƐ ŚĂĚ ĞǆƉŽƐƵƌĞ ƚŽ 
�Dd ϭ͘ϳϱ ŵŐ Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ƚŚĞ ĞǀĞŶƚ͘ ZĞǀŝĞǁ ŽĨ Ă ƉƵďůŝƐŚĞĚ ůŝƚĞƌĂƚƵƌĞ ƌĞƉŽƌƚϱϬ ĨŽƌ Ă ƐŝŵŝůĂƌ 
ŝŶǀĞƐƚŝŐĂƚŝŽŶĂů ƉƌŽĚƵĐƚ ;ŵĞůĂŶŽƚĂŶ //͕ �Dd ŝƐ ƚŚĞ ĨƌĞĞ ĂĐŝĚ ĨŽƌŵ ǁŝƚŚ ŶŽ ĂŵŝĚĞ Ăƚ ƚŚĞ ĐĂƌďŽǆǇů
ƚĞƌŵŝŶƵƐͿ ŽĨ Ă ϯϵͲǇĞĂƌͲŽůĚ �ĂƵĐĂƐŝĂŶ ŵĂůĞ ǁŚŽ ŝŶũĞĐƚĞĚ ϲ ŵŐ ŽĨ ŵĞůĂŶŽƚĂŶ //͘ dŚĞ ƉƌŽĚƵĐƚ ǁĂƐ 

ϱϬ EĞůƐŽŶ D Ğƚ Ăů͕͘ ϮϬϭϮ͘ DĞůĂŶŽƚĂŶ // /ŶũĞĐƚŝŽŶ ZĞƐƵůƚŝŶŐ ŝŶ ^ǇƐƚĞŵŝĐ dŽǆŝĐŝƚǇ ĂŶĚ ZŚĂďĚŽŵǇŽůǇƐŝƐ͘ �ůŝŶ dŽǆŝĐŽů͕ 
ϱϬ͗ϭϭϲϵʹϭϭϳϯ͘ 

ϭϳϯ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƉƵƌĐŚĂƐĞĚ ŽǀĞƌ ƚŚĞ ŝŶƚĞƌŶĞƚ ĨŽƌ ƚŚĞ ƉƵƌƉŽƐĞ ŽĨ ƐƵŶůĞƐƐ ƚĂŶŶŝŶŐ ĂŶĚ ƚŚĞ ĂŵŽƵŶƚ ǁĂƐ Ɛŝǆ ƚŝŵĞƐ 
ƚŚĞ ƌĞĐŽŵŵĞŶĚĞĚ ƐƚĂƌƚŝŶŐ ĚŽƐĞ͘ dŚĞ ƐƵďũĞĐƚ ƉƌĞƐĞŶƚĞĚ ƚŽ ƚŚĞ ĞŵĞƌŐĞŶĐǇ ƌŽŽŵ ǁŝƚŚ ĞůĞǀĂƚĞĚ 
�W ;ϭϱϭͬϴϱ ŵŵ ,ŐͿ͕ ƚĂĐŚǇĐĂƌĚŝĂ ;ŵĂǆŝŵƵŵ ,Z ϭϰϲͿ͕ ĚŝĂƉŚŽƌĞƐŝƐ ĂŶĚ ŵƵƐĐůĞ ƚƌĞŵŽƌƐ͘ /ŶŝƚŝĂů
ĐƌĞĂƚŝŶŝŶĞ ŬŝŶĂƐĞ ǁĂƐ ϭϳϲϬ hͬ>͘ hƌŝŶĂůǇƐŝƐ ƐŚŽǁĞĚ ϯн ďůŽŽĚ ďƵƚ Ϭ ƚŽ Ϯ ƌĞĚ ďůŽŽĚ ĐĞůůƐͬŚŝŐŚͲ 
ƉŽǁĞƌ ĨŝĞůĚ͘ ZŚĂďĚŽŵǇŽůǇƐŝƐ ǁĂƐ ƚƌĞĂƚĞĚ ǁŝƚŚ ĨůƵŝĚƐ ĂŶĚ /�h ĂĚŵŝƐƐŝŽŶ͘ �W< ƉĞĂŬĞĚ ƚŽ ϭϳ͕ϬϬϬ
hͬ> ĚƵƌŝŶŐ ĂĚŵŝƐƐŝŽŶ͘ 

� ƌĞǀŝĞǁ ŽĨ ƚŚĞ ĐĂƐĞƐ ŝŶ ƉŚĂƐĞ ϯ ƐŚŽǁĞĚ ŵŽƐƚ ŝŶƐƚĂŶĐĞƐ ŽĨ ƚŚĞ �W< ĞůĞǀĂƚŝŽŶ ŽĐĐƵƌƌĞĚ ǁŝƚŚŝŶ ϭ 
ƚŽ ϰ ĚĂǇƐ ŽĨ ƚŚĞ ŵŽƐƚ ƌĞĐĞŶƚ �Dd ŝŶũĞĐƚŝŽŶ ďƵƚ ĂĨƚĞƌ хϯ ƚŽ ϲ ŵŽŶƚŚƐ ŽĨ ƚŽƚĂů ĞǆƉŽƐƵƌĞ͘ tŝƚŚ ƚŚĞ 
ĞǆĐĞƉƚŝŽŶ ŽĨ ŽŶĞ ĐĂƐĞ ǁŚŽƐĞ ƉĞĂŬ ǀĂůƵĞ ǁĂƐ ϭϰ͕ϬϬϬ ;ŶĂƌƌĂƚŝǀĞ ƉƌŽǀŝĚĞĚ ďĞůŽǁͿ͕ ƚŚĞ �W< 
ĞůĞǀĂƚŝŽŶƐ ǁĞƌĞ ŵŽĚĞƐƚ ŝŶ ƐŝǌĞ ĂŶĚ ƌĞƚƵƌŶĞĚ ƚŽ ďĂƐĞůŝŶĞ ǁŝƚŚŽƵƚ ƚƌĞĂƚŵĞŶƚ Žƌ ĚƌƵŐ 
ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ;ĨŽůůŽǁͲƵƉ �W< ŶŽƚ ƌĞƉŽƌƚĞĚ ĨŽƌ ŽŶĞ ƐƵďũĞĐƚ͕ Ϳ͘ dŚĞƌĞ ǁĂƐ ŽŶĞ 
ƌĞƉĞĂƚ �W< ĞůĞǀĂƚŝŽŶ ǁŝƚŚ ƌĞͲĞǆƉŽƐƵƌĞ͘ EŽ ƐƵďũĞĐƚƐ ǁĞƌĞ ƐǇŵƉƚŽŵĂƚŝĐ͘ 

(b) (6)

�W< �ůĞǀĂƚŝŽŶ EĂƌƌĂƚŝǀĞ Ͳ^ƵďũĞĐƚ
 (b) (6)

� ϮϬͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŝŶ ƚŚĞ ĐŽƌĞ ƐƚƵĚǇ ǁŝƚŚ ƐĐƌĞĞŶŝŶŐ ĂŶĚ 
ďĂƐĞůŝŶĞ �W< ŽĨ ϭϬϲ ĂŶĚ ϭϮϴ hͬ>͕ ƌĞƐƉĞĐƚŝǀĞůǇ ;ŶŽƌŵĂů ƌĂŶŐĞ Ϯϰ ƚŽ ϭϲϵ hͬ>Ϳ͘ dŚĞ ƐƵďũĞĐƚ 
ƌĞĐĞŝǀĞĚ ϭϬ ĚŽƐĞƐ ŽĨ �Dd ŽǀĞƌ ĂŶ ĂƉƉƌŽǆŝŵĂƚĞ ϲͲŵŽŶƚŚ ƉĞƌŝŽĚ ͘ �ƚ 
sŝƐŝƚ ϵ ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚ ĂŶĚ ϭ ĚĂǇ ĂĨƚĞƌ ƚŚĞ ůĂƐƚ ĚŽƐĞ͕ ƚŚĞ �W< ǁĂƐ ϭϰϰϵϳ hͬ> ;ϴϲǆ 

(b) (6)

h>EͿ͘ KŶ ƚŚĞ ƐĂŵĞ ĚĂǇ͕ ŽƚŚĞƌ ůĂďŽƌĂƚŽƌǇ ƌĞƐƵůƚƐ ǁĞƌĞ ĂůƐŽ ĞůĞǀĂƚĞĚ͕ ůĂĐƚĂƚĞ ĚĞŚǇĚƌŽŐĞŶĂƐĞ 

(b) (6)

;>�,Ϳ ϱϯϵ hͬ>͕ �^d ϭϱϭ hͬ>͕ �>d ϱϯ hͬ>͕ ǁŝƚŚ ŶŽƌŵĂů �hE ĂŶĚ ĐƌĞĂƚŝŶŝŶĞ͕ ϱ ŵŐͬĚ> ĂŶĚ Ϭ͘ϲ 
ŵŐͬĚ> ƌĞƐƉĞĐƚŝǀĞůǇ͘ hƌŝŶĂůǇƐŝƐ ǁĂƐ ŶŽƌŵĂů ŝŶĐůƵĚŝŶŐ ŶĞŐĂƚŝǀĞ ĨŽƌ ďůŽŽĚ͘ &ŽůůŽǁͲƵƉ ůĂďŽƌĂƚŽƌǇ 
ƌĞƐƵůƚƐ ŽŶ ŝŶĐůƵĚĞĚ >�, ϭϲϯ hͬ>͕ �^d Ϯϱ hͬ>͕ �>d Ϯϰ hͬ>͕ �hE ϭϬ ŵŐͬĚ>͕ ĂŶĚ 
ĐƌĞĂƚŝŶŝŶĞ Ϭ͘ϲ ŵŐͬĚ>͘ WĞƌ ƚŚĞ �ƉƉůŝĐĂŶƚ͕ ƐƵďƐĞƋƵĞŶƚ ĨŽůůŽǁͲƵƉ ǁŝƚŚ ƚŚĞ ƐƚƵĚǇ ƐŝƚĞ ŚĂƐ ƌĂŝƐĞĚ ƚŚĞ 

(b) (6)

ƉŽƐƐŝďŝůŝƚǇ ƚŚĂƚ ƚŚĞ ĞůĞǀĂƚĞĚ �W< ŵĂǇ ďĞ ĚƵĞ ƚŽ ƚŚĞ ĨĂĐƚ ƚŚĂƚ ƚŚĞ ƐƵďũĞĐƚ ǁĂƐ ŝŶ �Dd ĂŶĚ ĨŝƌĞͲ 
ĨŝŐŚƚĞƌ ƚƌĂŝŶŝŶŐ ĨŽƌ Ϯ ĚĂǇƐ ĚƵƌŝŶŐ ƚŚĞ ǁĞĞŬ ŽĨ ŚĞƌ ǀŝƐŝƚ͘ dŚĞ ĞǀĞŶƚ ǁĂƐ ŝŵƉƌŽǀĞĚ ŽŶ 

;�W< ϯϳϮ hͬ>Ϳ ĂŶĚ ƚŚĞ ƐƵďũĞĐƚ ĐŽŵƉůĞƚĞĚ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ͘ EŽ ĨƵƌƚŚĞƌ ůĂďƐ ǁĞƌĞ 

(b) (6)

(b) (6)

ƌĞƉŽƌƚĞĚ͘ EŽ ƐǇŵƉƚŽŵƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ͘ tŚŝůĞ Ă ƉŽƐƐŝďůĞ ĞǆƉůĂŶĂƚŝŽŶ ĞǆŝƐƚƐ ƌĞůĂƚĞĚ ƚŽ ƚŚĞ 
ƐƵďũĞĐƚ͛Ɛ ƐƚƌĞŶƵŽƵƐ ƉŚǇƐŝĐĂů ƚƌĂŝŶŝŶŐ͕ ƚŚĞ ĞůĞǀĂƚŝŽŶ ŝŶ �W< ƐĞĞŶ ǁĂƐ ŝŵƉƌĞƐƐŝǀĞ͘ 

/Ŷ ƐƵŵŵĂƌǇ͕ ƚŚĞƌĞ ǁĂƐ ĂŶ ŝŵďĂůĂŶĐĞ ŝŶ �W< ĞůĞǀĂƚŝŽŶƐ ǁŚĞŶ ƌĞƉŽƌƚĞĚ ĂƐ ĂŶ ��͕ ďƵƚ ŶŽ
ŝŵďĂůĂŶĐĞ ǁĂƐ ƐĞĞŶ ǁŚĞŶ Ăůů ĂǀĂŝůĂďůĞ �W< ůĂďŽƌĂƚŽƌǇ ĚĂƚĂ ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ͘ >ĂďŽƌĂƚŽƌǇ ĚĂƚĂ ĂƌĞ 
ŵŽƌĞ ƵƐĞĨƵů ŝŶ ƚŚŝƐ ƐĞƚƚŝŶŐ ĂƐ ŝŶǀĞƐƚŝŐĂƚŽƌƐ ŵĂǇ ŚĂǀĞ ĚŝĨĨĞƌĞŶƚ ƚŚƌĞƐŚŽůĚƐ ĨŽƌ ƌĞƉŽƌƚŝŶŐ Ă �W< 
ĞůĞǀĂƚŝŽŶ͘ 

sŝƚĂů ^ŝŐŶƐ 
�ŚĂŶŐĞƐ ŝŶ ƐǇƐƚŽůŝĐ ĂŶĚ ĚŝĂƐƚŽůŝĐ �W ĂŶĚ ƉƵůƐĞ ǁĞƌĞ ƐĂĨĞƚǇ ŝƐƐƵĞƐ ŽĨ ŝŶƚĞƌĞƐƚ͘ �ƵĨĨ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ ŝŶ ƚŚĞ ĐŽƌĞ ĂŶĚ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ Ăƚ ĞĂĐŚ ĐůŝŶŝĐ ǀŝƐŝƚ͘ �ůƐŽ ϮϰͲŚŽƵƌ 
ĂŵďƵůĂƚŽƌǇ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ƌĞĂĚŝŶŐƐ ǁĞƌĞ ĐĂƉƚƵƌĞĚ ŝŶ ƉŚĂƐĞ Ϯ ;^ƚƵĚǇ ϱϰͿ͘ 

�Ŷ ĂĚĚŝƚŝŽŶĂů ��WD ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ 

(b) (4)

ϭϳϰ
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purchased over the internet for the purpose of sunless tanning and the amount was six times

the recommended starting dose. The subject presented to the emergency room with elevated

BP (151/85 mm Hg), tachycardia (maximum HR 146), diaphoresis and muscle tremors. Initial

creatinine kinase was 1760 U/L. Urinalysis showed 3+ blood but 0 to 2 red blood cells/high-

power field. Rhabdomyolysis was treated with fluids and ICU admission. CPK peaked to 17,000

U/L during admission.

A review of the cases in phase 3 showed most instances of the CPK elevation occurred within 1

to 4 days of the most recent BMT injection but after >3 to 6 months of total exposure. With the

exception of one case whose peak value was 14,000 (narrative provided below), the CPK

elevations were modest in size and returned to baseline without treatment or drug

discontinuation (follow-up CPK not reported for one subject, We”). There was one

repeat CPK elevation with re-exposure. No subjects were symptomatic.

CPK Elevation Narrative -Subject W5)

A 20-year-old white female who was randomized to BMT in the core study with screening and

baseline CPK of 106 and 128 U/L, respectively (normal range 24 to 169 U/L). The subject

received 10 doses of BMT over an approximate 6-month period (me). At

Visit 9 scheduled visit (We) and 1 day after the last dose, the CPK was 14497 U/L (86x

ULN). On the same day, other laboratory results were also elevated, lactate dehydrogenase

(LDH) 539 U/L, AST 151 U/L, ALT 53 U/L, with normal BUN and creatinine, 5 mg/dL and 0.6

mg/dL respectively. Urinalysis was normal including negative for blood. Follow-up laboratory

results on (We) included LDH 163 U/L, AST 25 U/L, ALT 24 U/L, BUN 10 mg/dL, and

creatinine 0.6 mg/dL. Per the Applicant, subsequent follow-up with the study site has raised the

possibility that the elevated CPK may be due to the fact that the subject was in EMT and fire-

fighter training for 2 days during the week of her (We) visit. The event was improved on

(we) (CPK 372 U/L) and the subject completed the core phase. No further labs were

reported. No symptoms were reported. While a possible explanation exists related to the

subject’s strenuous physical training, the elevation in CPK seen was impressive.

In summary, there was an imbalance in CPK elevations when reported as an AE, but no

imbalance was seen when all available CPK laboratory data was considered. Laboratory data are

more useful in this setting as investigators may have different thresholds for reporting a CPK

elevation.

Vital Signs

Changes in systolic and diastolic BP and pulse were safety issues of interest. Cuff blood

pressures were assessed in the core and extension studies at each clinic visit. Also 24-hour

ambulatory blood pressure readings were captured in phase 2 (Study 54). (W4)

An additional ABPM study was conducted
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĚƵƌŝŶŐ ƚŚĞ ƌĞǀŝĞǁ ĐǇĐůĞ͘ �ĞƚĂŝůĞĚ ƐƵŵŵĂƌǇ ŽĨ �W ĂŶĚ ,Z ĨŝŶĚŝŶŐƐ ĂƌĞ ĚŝƐĐƵƐƐĞĚ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϲ͘ 
EŽ ƐŝŐŶŝĨŝĐĂŶƚ ĐŚĂŶŐĞƐ ŝŶ ƚĞŵƉĞƌĂƚƵƌĞ Žƌ ƌĞƐƉŝƌĂƚŽƌǇ ƌĂƚĞ ǁĞƌĞ ŶŽƚĞĚ͘ 

�ůĞĐƚƌŽĐĂƌĚŝŽŐƌĂŵƐ 
dǁĞůǀĞͲůĞĂĚ ��'Ɛ ;ƌĞǀŝĞǁĞĚ ĐĞŶƚƌĂůůǇ ďǇ Ă ĐĂƌĚŝŽůŽŐŝƐƚͿ͕ 

(b) (4)

(b) (4)

WŚĂƐĞ ϯ 
��'Ɛ ǁĞƌĞ ŽďƚĂŝŶĞĚ Ăƚ ƐĐƌĞĞŶŝŶŐ͕ ƌĂŶĚŽŵŝǌĂƚŝŽŶ ĂŶĚ Ăƚ ƚŚĞ �K^ ǀŝƐŝƚ ;tĞĞŬ ϯϮͿ ŝŶ ƚŚĞ ƐƵƉŝŶĞ 
ƉŽƐŝƚŝŽŶ ĂĨƚĞƌ ƚŚĞ ƐƵďũĞĐƚ ŚĂĚ ďĞĞŶ Ăƚ ƌĞƐƚ ĨŽƌ Ăƚ ůĞĂƐƚ Ϯ ŵŝŶƵƚĞƐ͘ 

/Ŷ ƐƵďũĞĐƚƐ ĞǆƉŽƐĞĚ ƚŽ �Dd͕ ŶŽ ƐƵďũĞĐƚƐ ŚĂĚ Ă ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ��' ĂďŶŽƌŵĂůŝƚǇ Ăƚ
ƐĐƌĞĞŶŝŶŐ͘ �ƚ ƚŚĞ ĞŶĚ ŽĨ ƐƚƵĚǇ͕ ƚŚĞƌĞ ǁĞƌĞ ƚŚƌĞĞ ƐƵďũĞĐƚƐ ǁŝƚŚ Ă ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ��' 
ĂďŶŽƌŵĂůŝƚǇ͖ ^ƵďũĞĐƚ ǁŝƚŚ Yd ƉƌŽůŽŶŐĂƚŝŽŶ ŽĨ ϰϮϯ ŵƐĞĐ Ăƚ �K^ ;^ĐƌĞĞŶŝŶŐ ǀĂůƵĞ 
ϯϳϴŵƐĞĐ ĂŶĚ ďĂƐĞůŝŶĞ ϰϭϵ Ăƚ ďĂƐĞůŝŶĞͿ͖ ^ƵďũĞĐƚ ĨŝƌƐƚ ĚĞŐƌĞĞ �s ďůŽĐŬ͖ ^ƵďũĞĐƚ 

ďƌĂĚǇĐĂƌĚŝĂ͘ KŶĞ ƐƵďũĞĐƚ ŚĂĚ Yd ƉƌŽůŽŶŐĂƚŝŽŶ ŽĨ ϱϱϲ ŵƐ Ăƚ 
ƐĐƌĞĞŶŝŶŐ͕ ϰϲϮ ŵƐ Ăƚ ďĂƐĞůŝŶĞ͕ ĂŶĚ ϱϮϳ ŵƐ ŽŶ �ĂǇ ϴϳ ;�K^Ϳ͘ EŽŶĞ ŽĨ ƚŚĞƐĞ d���Ɛ ůĞĚ ƚŽ ƐƵďũĞĐƚ 

(b) (6)

(b) (6)

(b) (6) (b) (6)

ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ŽƵƚůŝĞƌƐ ŝŶ ŵĂǆŝŵƵŵ ĂďƐŽůƵƚĞ YdͬYdĐ ĂŶĚ ŵĂǆŝŵƵŵ 
YdĐ ĐŚĂŶŐĞƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ 

(b) (4)

^ƚƵĚǇ ϱϰ ;ƉŚĂƐĞ Ϯď ƐƚƵĚǇͿ
 
^ƵďũĞĐƚ (b) (6) ;ŽŶ �Dd ϭ͘ϳϱ ŵŐͿ ŚĂĚ ƐŝŶƵƐ ƌŚǇƚŚŵ ǁŝƚŚ >s, ĂŶĚ ǀĞŶƚƌŝĐƵůĂƌ ,Z ϲϲ 
ďĞĂƚƐͬŵŝŶ Ăƚ ƐĐƌĞĞŶŝŶŐ͘ sŝƐŝƚ ϳ ��' ƐŚŽǁĞĚ ƐŝŶƵƐ ďƌĂĚǇĐĂƌĚŝĂ ǁŝƚŚ ǀĞŶƚƌŝĐƵůĂƌ ,Z ŽĨ ϯϳ 
ďĞĂƚƐͬŵŝŶ ĂŶĚ YdĐ ŽĨ ϯϴϴ ŵƐ ĂŶĚ ƚŚĞ ƐƵďũĞĐƚ ǁŝƚŚĚƌĞǁ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ͘ dŚĞ ĨŽůůŽǁŝŶŐ ĚĂǇ ƚŚĞ 
��' ƐŚŽǁĞĚ ƐŝŶƵƐ ďƌĂĚǇĐĂƌĚŝĂů ǁŝƚŚ ǀĞŶƚƌŝĐƵůĂƌ ,Z ŽĨ ϰϴ ďĞĂƚƐͬŵŝŶ ĂŶĚ YdĐ ϰϬϰ ŵƐ͘ dŚƌĞĞ 
ĂĚĚŝƚŝŽŶĂů ƐƵďũĞĐƚƐ ŚĂĚ ĂďŶŽƌŵĂů ��'Ɛ͗ ;�Dd ϭ͘ϳϱ ŵŐͿ ƐŝŶƵƐ ďƌĂĚǇĐĂƌĚŝĂ ǁŝƚŚ 
ǀĞŶƚƌŝĐƵůĂƌ ,Z ϱϵ ďĞĂƚƐͬŵŝŶ͕ Yd ϰϱϵ ;ŶŽƚ ĐůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚͿ͖ 

(b) (6)

;�Dd ϭ͘Ϯϱ ŵŐͿ ƐŝŶƵƐ 
ďƌĂĚǇĐĂƌĚŝĂ ǁŝƚŚ ƉƌŽůŽŶŐĞĚ Yd ;YdĐ ϰϲϭ ŵƐͿ͕ ǁŝƚŚ �� ƌĞƉŽƌƚĞĚ ĂƐ ͞Yd ƉƌŽůŽŶŐĞĚ͘͟ �ŶĚͲŽĨͲ 

(b) (6)

ϭϳϱ 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

during the review cycle. Detailed summary of BP and HR findings are discussed in Section 8.2.6.

No significant changes in temperature or respiratory rate were noted.

Electrocardiograms

Twelve-lead EbC<4G)s (reviewed centrally by a cardiologist),

(b) (4)

Phase 3

ECGs were obtained at screening, randomization and at the EOS visit (Week 32) in the supine

position after the subject had been at rest for at least 2 minutes.

In subjects exposed to BMT, no subjects had a clinically significant ECG abnormality at

screening. At the end of study, there were three subjects with a clinically significant ECG
abnormality; Subject with QT prolongation of 423 msec at EOS (Screening value
378msec andsbaseline 419 at baseline); Subject ( H )first degree AV block; Subject

bradycardia. One subject (We) had QT prolongation of 556 ms at

screening, 462 ms at baseline, and 527 ms on Day 87 (E05). None of these TEAEs led to subject

discontinuation. There were no significant outliers in maximum absolute QT/QTc and maximum

QTc changes from baseline between treatment groups.

(b) (4)

Study 54 (phase 2b study)

Subject (We) (on BMT 1.75 mg) had sinus rhythm with LVH and ventricular HR 66
beats/min at screening. Visit 7 ECG showed sinus bradycardia with ventricular HR of 37

beats/min and QTc of 388 ms and the subject withdrew from the study. The following day the

ECG showed sinus bradycardial with ventricular HR of 48 beats/min and QTc 404 ms. Three

additional subjects had abnormal ECGs: (We) (BMT 1.75 mg) sinus bradycardia with

ventricular HR 59 beats/min, QT 459 (not clinically significant); (We) (BMT 1.25 mg) sinus

bradycardia with prolonged QT (QTc 461 ms), with AE reported as ”QT prolonged.” End-of-
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƐƚƵĚǇ ��' ǁĂƐ ŶŽƌŵĂů ǁŝƚŚ ,Z ϲϯ ďĞĂƚƐͬŵŝŶ ĂŶĚ Yd ϰϯϯ͖ sŝƐŝƚ ϳ �� ŽĨ WZ 
ƉƌŽůŽŶŐĂƚŝŽŶ ;��' ƐŚŽǁŝŶŐ ,Z ϴϮ ďĞĂƚƐͬŵŝŶ ĂŶĚ YdĐ ϰϬϰͿ͘ �� ƌĞƐŽůǀĞĚ ƚŚĞ ĨŽůůŽǁŝŶŐ ĚĂǇ͘ 

(b) (6)

Yd 
dŚĞ ƚŚŽƌŽƵŐŚ Yd ƐƚƵĚǇ͕ WdͲϭϰϭͲϮϬϬϱͲϮϴ͕ ǁĂƐ Ă ƐŝŶŐůĞͲĐĞŶƚĞƌ͕ ƐŝŶŐůĞͲĚŽƐĞ͕ ƌĂŶĚŽŵŝǌĞĚ͕ ĚŽƵďůĞͲ 
ďůŝŶĚ ;ĞǆĐĞƉƚ ĨŽƌ ŵŽǆŝĨůŽǆĂĐŝŶ ƉŽƐŝƚŝǀĞ ĐŽŶƚƌŽůͿ͕ W�KͲ ĂŶĚ ŵŽǆŝĨůŽǆĂĐŝŶͲĐŽŶƚƌŽůůĞĚ ƚŚŽƌŽƵŐŚ 
ĞůĞĐƚƌŽĐĂƌĚŝŽŐƌĂƉŚŝĐ ƐƚƵĚǇ ŝŶ Ϯϲϰ ƐƵďũĞĐƚƐ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ƚŽ ŝŶƚƌĂŶĂƐĂů ;/EͿ W�K͕ /E
�Dd ϱ ŵŐ͕ /E �Dd ϮϬ ŵŐ ;ƐƵƉƌĂƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞͿ͕ Žƌ ŽƌĂů ŵŽǆŝĨůŽǆĂĐŝŶ ϰϬϬ ŵŐ͘ dŝŵĞͲŵĂƚĐŚĞĚ
ƌĞƐƵůƚƐ ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ ͞ƚŚĞ ƵƉƉĞƌ ďŽƵŶĚ ŽĨ ƚŚĞ ŽŶĞͲƐŝĚĞĚ ϵϱй ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂů ǁĂƐ фϭϬ 
ŵƐ ĨŽƌ ďŽƚŚ ĚŽƐĞƐ ŽĨ �Dd Ăƚ ƚŝŵĞ ƉŽŝŶƚƐ ƚŚƌŽƵŐŚ Ϯϰ ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ͕͟ ĐŽŵƉĂƌĞĚ ƚŽ 
ŵŽǆŝĨůŽǆĂĐŝŶ͕ ǁŚŝĐŚ ĚĞŵŽŶƐƚƌĂƚĞĚ Ă W�KͲĐŽƌƌĞĐƚĞĚ ĐŚĂŶŐĞ хϱ ŵƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ;ĨƌŽŵ ϭ ƚŽ ϭϮ 
ŚŽƵƌƐͿ ǁŝƚŚ ƵƉƉĞƌ ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂůƐ ƌĂŶŐŝŶŐ ĨƌŽŵ ϭϮ͘ϰ ƚŽ ϭϲ͘ϵ ŵƐ͘ ,ĞŶĐĞ͕ ŝŶ ^ƚƵĚǇ WdͲϭϰϭͲ 
ϮϬϬϱͲϮϴ͕ �Dd ŚĂĚ ŶŽ ĞĨĨĞĐƚ ŽŶ ͞,Z͕ ĂƚƌŝĂůͲǀĞŶƚƌŝĐƵůĂƌ ĐŽŶĚƵĐƚŝŽŶ͕ ǀĞŶƚƌŝĐƵůĂƌ ĚĞƉŽůĂƌŝǌĂƚŝŽŶ͕ Žƌ 
ĐĂƌĚŝĂĐ ƌĞƉŽůĂƌŝǌĂƚŝŽŶ͟ ĂŶĚ ŶŽ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ĐŽƌƌĞĐƚĞĚ Yd ŝŶƚĞƌǀĂů ;YdĐ/Ϳ ƌĞůĂƚŝŽŶƐŚŝƉ ǁĂƐ
ŝĚĞŶƚŝĨŝĞĚ͘ dŚĞ ĐŽŶĚƵĐƚĞĚ dYd ƐƚƵĚǇ ƵƐŝŶŐ ŝŶƚƌĂŶĂƐĂů �Dd ŝƐ ĚĞĞŵĞĚ ĂĚĞƋƵĂƚĞ ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ 
^� ƌŽƵƚĞ ƉƌŽƉŽƐĞĚ ŝŶ ƚŚĞ E��͘ 

/ŵŵƵŶŽŐĞŶŝĐŝƚǇ 
�ĞƐƉŝƚĞ ďĞŝŶŐ Ă ƐŵĂůů ƉĞƉƚŝĚĞ͕ �Dd ƐŚĂƌĞƐ ƐĞƋƵĞŶĐĞ ŚŽŵŽůŽŐǇ ;ĨŽƵƌ ĂŵŝŶŽ ĂĐŝĚƐͿ ǁŝƚŚ 
ĞŶĚŽŐĞŶŽƵƐ ɲͲD^, ĂŶĚ ƚŚĞƌĞ ǁĂƐ ĐŽŶĐĞƌŶ ǁŚĞƚŚĞƌ ĂŶƚŝͲ�Dd ĂŶƚŝďŽĚŝĞƐ ĐŽƵůĚ ĐƌŽƐƐ ƌĞĂĐƚ ĂŶĚ 
ďĞĐŽŵĞ ŝŵŵƵŶŽŐĞŶŝĐ͘ �Ŷ ŝŵŵƵŶŽŐĞŶŝĐŝƚǇ ĂƐƐĞƐƐŵĞŶƚ ŽĨ �Dd ǁĂƐ ŶŽƚ ƉĞƌĨŽƌŵĞĚ͖ ŚŽǁĞǀĞƌ͕ ĂƐ 
ƌĞƋƵĞƐƚĞĚ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƐƵďŵŝƚƚĞĚ Ă ƌŝƐŬ ĂƐƐĞƐƐŵĞŶƚ ƚŽ ĂĚĚƌĞƐƐ ƉŽƚĞŶƚŝĂů ĐƌŽƐƐ ƌĞĂĐƚŝǀŝƚǇ ƚŽ ɲͲ 
D^,͘ ZĞǀŝĞǁ ŽĨ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ͕ ŝŶĐůƵĚŝŶŐ Ă ĐŽŵƉĞƚŝƚŝǀĞ ďŝŶĚŝŶŐ ĂƐƐĂǇ͕ ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ �Dd 
ŵŽƐƚ ůŝŬĞůǇ ĚŽĞƐ ŶŽƚ ďŝŶĚ ŚƵŵĂŶ ůĞƵŬŽĐǇƚĞ ĂŶƚŝŐĞŶ ĐůĂƐƐ // ĂůůĞůĞƐ ǁŚŝĐŚ ŝƐ ƌĞƋƵŝƌĞĚ ƚŽ ĚƌŝǀĞ ĂŶ
ĂŶƚŝͲĚƌƵŐ ĂŶƚŝďŽĚǇ ƌĞƐƉŽŶƐĞ͘ �ŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞƐĞ ĨŝŶĚŝŶŐƐ͕ ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐ ĂŶĚ ĐůŝŶŝĐĂů 
ĞĨĨŝĐĂĐǇ ƌĞƐƉŽŶƐĞƐ ĚŽ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ďĞ ŝŵƉĂĐƚĞĚ ďǇ ĂŶƚŝͲĚƌƵŐ ĂŶƚŝďŽĚǇ ƌĞƐƉŽŶƐĞƐ͘ WĞƌ Ă ƌĞǀŝĞǁ 
ĚĂƚĞĚ Ϯϴ^ĞƉϮϬϭϴ͕ ƚŚĞ KĨĨŝĐĞ ŽĨ �ŝŽƚĞĐŚŶŽůŽŐǇ WƌŽĚƵĐƚƐ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ ĐůŝŶŝĐĂů ĚĂƚĂ ĂƌĞ 
ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ Ă ůĂĐŬ ŽĨ �Dd ŝŵŵƵŶŽŐĞŶŝĐŝƚǇ͘ 

/Ŷ ƐƵŵŵĂƌǇ͕ ƚŚĞ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ǀŝƚĂů ƐŝŐŶ ĚĂƚĂ ĚŝĚ ŶŽƚ ŝĚĞŶƚŝĨǇ ĂŶǇ ƐŝŐŶĂůƐ Žƌ ƚƌĞŶĚƐ ƚŚĂƚ ǁŽƵůĚ
ƚƌĂŶƐůĂƚĞ ŝŶƚŽ ůĂďĞůŝŶŐ ƌĞƋƵŝƌŝŶŐ ƉĂƚŝĞŶƚ ƚĞƐƚŝŶŐ ĚƵƌŝŶŐ �Dd ƚƌĞĂƚŵĞŶƚ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ĞĨĨĞĐƚƐ ŽŶ 
ƚŚĞ ��d, ĐŽƌƚŝƐŽů ĂǆŝƐ ŵĂǇ ŶĞĞĚ ƚŽ ďĞ ĨƵƌƚŚĞƌ ĞůƵĐŝĚĂƚĞĚ ŝĨ ŵŽƌĞ ĨƌĞƋƵĞŶƚ ĚŽƐŝŶŐ ŝƐ ƐŽƵŐŚƚ 
ďĂƐĞĚ ŽŶ ďŽƚŚ ƚŚĞ ŶŽŶĐůŝŶŝĐĂů ĂŶĚ ĐůŝŶŝĐĂů ĂĚǀĞƌƐĞ ĞǀĞŶƚ ƉƌŽĨŝůĞ ƌĞƉŽƌƚĞĚ ŝŶ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ͘ 

8.2.5. Analysis of SubmissionǦSpecific Safety Issues 

^ĞǀĞƌĂů ƐĂĨĞƚǇ ŝƐƐƵĞƐ ƌĞƋƵŝƌĞĚ ŵŽƌĞ ƐƉĞĐŝĨŝĐ ĞǀĂůƵĂƚŝŽŶ͗ 
x �W ĞůĞǀĂƚŝŽŶ͗ �ůŝŶŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶĐƌĞĂƐĞƐ ŝŶ ƐǇƐƚŽůŝĐ ĂŶĚ ĚŝĂƐƚŽůŝĐ �WƐ ǁĞƌĞ ŶŽƚĞĚ ĂĨƚĞƌ 
ƐŝŶŐůĞͲĚŽƐĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŝŶ ƐĞǀĞƌĂů ƐƚƵĚŝĞƐ͘ dŚĞ ĚƵƌĂƚŝŽŶ ĂŶĚ ŵĂŐŶŝƚƵĚĞ ŽĨ ĞĨĨĞĐƚ ŝŶ 
ƌĞĂů ǁŽƌůĚ ƐŝƚƵĂƚŝŽŶƐ ǁĂƐ ƵŶŬŶŽǁŶ ĂŶĚ ƚŚĞ ŝŵƉĂĐƚ ŽĨ WZE ƵƐĂŐĞ ǁĂƐ ĂůƐŽ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƵŶĐŚĂƌĂĐƚĞƌŝǌĞĚ͘ � ĚĞĨŝŶŝƚŝǀĞ ĂŵďƵůĂƚŽƌǇ �W ƐƚƵĚǇ ǁĂƐ ƌĞƋƵĞƐƚĞĚͬĐŽŶĚƵĐƚĞĚ ƚŽ ĚĞĨŝŶĞ 
ƚŚĞ ƌŝƐŬ ŵŽƌĞ ĂĚĞƋƵĂƚĞůǇ͘ 

x 'ĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ĚŝƐŽƌĚĞƌƐ͗ ŶĂƵƐĞĂ ǁĂƐ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ �� ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĂŶĚ 
ƚŚĞ 'ĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ^K� ǁĂƐ ƚŚĞ ŵŽƐƚ ƉƌĞǀĂůĞŶƚ ^K�͘ 

x ^ŬŝŶ ĚŝƐŽƌĚĞƌƐ͗ &ŽĐĂů ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ƚŚĂƚ ĂƉƉĞĂƌĞĚ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŝŶĐƌĞĂƐĞĚ ĚŽƐŝŶŐ 
ĨƌĞƋƵĞŶĐǇ ĂŶĚ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ŶĞǀŝ ŝŶ ƚǁŽ ƐƵďũĞĐƚƐ ǁĞƌĞ ŶŽƚĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͘ 

x dŚĞ �ĞĐŬ ^ĐĂůĞ ĨŽƌ ^ƵŝĐŝĚĂů /ĚĞĂƚŝŽŶ ǁĂƐ ĂůƐŽ ĂƐƐĞƐƐĞĚ ďĞĐĂƵƐĞ �Dd ŝƐ ĐĞŶƚƌĂůůǇ ĂĐƚŝŶŐ͘
EŽ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ǁĂƐ ƌĞƉŽƌƚĞĚ Ăƚ ƚŚĞ ĞŶĚͲŽĨͲƐƚƵĚǇ͘ dŚĞƌĞ ǁĞƌĞ ĨŽƵƌ ƐƵďũĞĐƚƐ ŝŶ 
ƚŚĞ �Dd ŐƌŽƵƉ͕ ĨŝǀĞ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ͕ ĂŶĚ ƚŚƌĞĞ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ 
ƉŚĂƐĞ ƌĞƉŽƌƚŝŶŐ d���Ɛ ŽĨ ĚĞƉƌĞƐƐŝŽŶ ĂŶĚ ƐƵŝĐŝĚĞ͘ 

x	 ,ĞƉĂƚŝĐ ĞŶǌǇŵĞ ĞůĞǀĂƚŝŽŶ͗ � ƐŝŶŐůĞ ĐĂƐĞ ŽĨ ůŝǀĞƌ ŝŶũƵƌǇ ǁĂƐ ƌĞƉŽƌƚĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů 
ƉƌŽŐƌĂŵ͘ 

8.2.6. Blood Pressure Elevations 

ZĞŐƵůĂƚŽƌǇ ,ŝƐƚŽƌǇ 
�ƵĞ ƚŽ �W ĞůĞǀĂƚŝŽŶƐ ƐĞĞŶ ŝŶ ƚŚĞ ĞĂƌůǇ ĐůŝŶŝĐĂů ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵ͕ ĂŵďƵůĂƚŽƌǇ �W 
ĂƐƐĞƐƐŵĞŶƚƐ ǁĞƌĞ ƌĞƋƵĞƐƚĞĚ ĨŽƌ ƉŚĂƐĞ Ϯ͕ ^ƚƵĚǇ WdͲϭϰϭͲϱϰ ;^ƚƵĚǇ ϱϰͿ ĐŽŶĚƵĐƚĞĚ ŝŶ 
ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ &^��͕ ,^�� Žƌ ŵŝǆĞĚ &^��ͬ,^��͘ KŶĞ ĚĂǇ ŽĨ W�K ĂŶĚ Ϯ ĚĂǇƐ ŽĨ 
ŽŶͲƚƌĞĂƚŵĞŶƚ ϮϰͲŚŽƵƌ ��WD ĂƐƐĞƐƐŵĞŶƚƐ ǁĞƌĞ ĐĂƉƚƵƌĞĚ͘ 

KŶ ƌĞǀŝĞǁ ŽĨ ƚŚĞ ^ƚƵĚǇ ϱϰ ĐůŝŶŝĐĂů ƐƚƵĚǇ ƌĞƉŽƌƚ ;ƐƵďŵŝƚƚĞĚ ƚŽ /E� ϲϰϭϭϵ ŽŶ ϭϴDĂǇϮϬϭϱ͕
ƉƌŽƚŽĐŽů ĚĂƚĞĚ ϮϮ�ĞĐϮϬϭϰͿ͕ ǁĞ ƌĂŝƐĞĚ ĐŽŶĐĞƌŶƐ ŽǀĞƌ ƚŚĞ ĂĚĞƋƵĂĐǇ ŽĨ ƚŚĞ �W ĚĂƚĂ ƚŽ ŝŶĨŽƌŵ ŽŶ 
�Wͬ,Z ĞǆĐƵƌƐŝŽŶƐ ŝŶ ƚŚĞ ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ͘ �ĂƐĞĚ ŽŶ ƚŚĞ ƌĞǀŝĞǁ ŽĨ ƚŚĞ ĚĂƚĂ͕ ƚŚĞ ƌĂŶŐĞƐ ŽĨ �W 
ĂŶĚ ,Z ĞǆĐƵƌƐŝŽŶƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ �Dd ϭ͘ϳϱ ŵŐ ǁĞƌĞ ůĂƌŐĞ ĂŶĚ ŵĂǇ ďĞ ĐůŝŶŝĐĂůůǇ ƌĞůĞǀĂŶƚ͗ ^�W 
;ͲϮϴ ƚŽ нϮϳ ŵŵ ,ŐͿ͕ ��W ;ͲϮϴ ƚŽ нϮϭ ŵŵ ,ŐͿ͕ ĂŶĚ ,Z ;Ͳϯϯ ƚŽ нϮϯ ďƉŵͿ͘ tĞ ĂůƐŽ ŚĂĚ ĐŽŶĐĞƌŶƐ 
ƚŚĂƚ ƚŚĞ ƐĂĨĞƚǇ ĚĂƚĂ ĨƌŽŵ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ;^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮͿ͕ ǁŚĞƌĞ ƵƐĞ ŽĨ �Dd ǁĂƐ 
ƉƌŝŵĂƌŝůǇ ƐƉŽƌĂĚŝĐ͕ ǁŽƵůĚ ŶŽƚ ĂĚĞƋƵĂƚĞůǇ ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ �W ĂŶĚ ƚŚĞ 
ƉŽƚĞŶƚŝĂů ŝŶƚĞƌĂĐƚŝŽŶ ďĞƚǁĞĞŶ �Dd ĂŶĚ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ǁĂƐ ƵŶĐůĞĂƌ͘ /Ŷ ĐŽŶũƵŶĐƚŝŽŶ ǁŝƚŚ ƚŚĞ
�ŝǀŝƐŝŽŶ ŽĨ �ĂƌĚŝŽǀĂƐĐƵůĂƌ ĂŶĚ ZĞŶĂů WƌŽĚƵĐƚƐ ;��ĂZWͿ͕ ǁĞ ƌĞƋƵĞƐƚĞĚ Ă ŶĞǁ ��WD ƐƚƵĚǇ ƚŽ 
ĚĞĨŝŶŝƚŝǀĞůǇ ĂĚĚƌĞƐƐ ƚŚĞ �W ĞĨĨĞĐƚƐ ŽĨ �Dd ŝŶ ƚŚĞ ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ ;ĂĚǀŝĐĞ ůĞƚƚĞƌ ĚĂƚĞĚ ϯDĂƌĐŚ 
ϮϬϭϳͿ͘ 

�ƚ ƚŚĞ WƌĞͲE�� ŵĞĞƚŝŶŐ ;ŵŝŶƵƚĞƐ ĚĂƚĞĚ ϭϴ^ĞƉϮϬϭϳͿ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂŐĂŝŶ ĂĚǀŝƐĞĚ ƚŚĂƚ ĂŶ
 

(b) (4)

(b) (4)��WD ƐƚƵĚǇ ǁĂƐ ƐƚƌŽŶŐůǇ ƌĞĐŽŵŵĞŶĚĞĚ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽƉŽƐĞĚ ƚŚĂƚ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞ ��WD ĚĂƚĂ 
ǁŝůů ďĞ ƉƌĞƐĞŶƚĞĚ ĨŝƌƐƚ ĨŽůůŽǁĞĚ ďǇ ĐƵĨĨ �WƐ ŽďƚĂŝŶĞĚ ŝŶ ƉŚĂƐĞ ϯ͘ 

(b) (4)

�ŵďƵůĂƚŽƌǇ �ůŽŽĚ WƌĞƐƐƵƌĞ DŽŶŝƚŽƌŝŶŐ �ĂƚĂ 
��WD ǁĂƐ ƵƐĞĚ ƚŽ ĞǀĂůƵĂƚĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ �W ĂŶĚ ŝƚƐ ŵĂŐŶŝƚƵĚĞ͘ ��WD ƉƌŽǀŝĚĞƐ ŵŽƌĞ 
ƉƌĞĐŝƐĞ ŵĞĂƐƵƌĞŵĞŶƚ ŽĨ ĂŶ ŝŶĚŝǀŝĚƵĂů͛Ɛ �W ĐŽŵƉĂƌĞĚ ƚŽ ĐƵĨĨ �W ŵĞĂƐƵƌĞŵĞŶƚƐ͖ ĂŶĚ ƉƌŽǀŝĚĞƐ Ă 
ŵŽƌĞ ƉƌĞĐŝƐĞ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĂǀĞƌĂŐĞ ĐŚĂŶŐĞ ĂŶĚ ŐƌĞĂƚĞƌ ĂďŝůŝƚǇ ƚŽ ĚĞƐĐƌŝďĞ ŝŶĚŝǀŝĚƵĂů ǀĂƌŝĂƚŝŽŶ͘ 
�ŵďƵůĂƚŽƌǇ �W ŵŽŶŝƚŽƌŝŶŐ ǁĂƐ ŶŽƚ ĐŽŶĚƵĐƚĞĚ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ 

�ŵďƵůĂƚŽƌǇ �W ĚĂƚĂ ĨƌŽŵ ĞĂƌůǇ ƐƚƵĚŝĞƐ ƵƐĞĚ ƚŚĞ ŝŶƚƌĂŶĂƐĂů ĨŽƌŵ ŽĨ �Dd ĂŶĚ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ 
Ă ĐŽŚŽƌƚ ŽĨ ƐƵďũĞĐƚƐ ǁŝƚŚ ĐŽŶƚƌŽůůĞĚ ĞƐƐĞŶƚŝĂů ,dE͕ ƐƚĂŐĞ ϭ Žƌ Ϯ͕ ;^ƚƵĚǇ ϮϬϬϲͲϯϮͿ ĂŶĚ Ă ƐĞƉĂƌĂƚĞ 
ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ŚĞĂůƚŚǇ ǀŽůƵŶƚĞĞƌƐ ĂĚŵŝŶŝƐƚĞƌĞĚ ŝŶƚƌĂŶĂƐĂů �Dd ǁŝƚŚ ŶŝƚƌŽŐůǇĐĞƌŝŶ 
;^ƚƵĚǇ ϮϬϬϱͲϮϯͿ͘ ^ƚƵĚǇ ϮϬϬϲͲϯϮ ĞǀĂůƵĂƚĞĚ ƵƉ ƚŽ ϰ ĚĂǇƐ ŽĨ ĐŽŶƐĞĐƵƚŝǀĞ ĚĂǇƐ ŽĨ ϱ ŵŐ ĂŶĚ ϭϬ ŵŐ 
/E �Dd͖ ^ƚƵĚǇ ϮϬϬϱͲϮϯ ĞǀĂůƵĂƚĞĚ ƐŝŶŐůĞ ĚŽƐĞƐ ŽĨ /E �Dd ;ϱ ŵŐ ĂŶĚ ϭϬ ŵŐͿ͘ dŚĞƐĞ ůĂƚƚĞƌ ƚǁŽ
ƐƚƵĚŝĞƐ ĚŝĚ ŶŽƚ ŝŶĐůƵĚĞ W< ĂƐƐĞƐƐŵĞŶƚ Žƌ W<ͬW� ŵŽĚĞůŝŶŐ͘ DŽƌĞ ƌĞůĞǀĂŶƚ ��WD ĚĂƚĂ ƵƐŝŶŐ ^� 
�Dd ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ŝŶ ^ƚƵĚǇ WdͲϭϰϭͲϱϰ ;^ƚƵĚǇ ϱϰͿ (b) (4)

^ƚƵĚǇ WdͲϭϰϭͲϱϰ 
^ƚƵĚǇ WdͲϭϰϭͲϱϰ ǁĂƐ Ă ƉŚĂƐĞ Ϯ ĚŽƐĞͲĨŝŶĚŝŶŐ ƐƚƵĚǇ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ,^�� ǁŝƚŚ Žƌ 
ǁŝƚŚŽƵƚ &^��͘ dŚĞ ƐƚƵĚǇ ĐŽŶƐŝƐƚĞĚ ŽĨ Ă ϰͲǁĞĞŬ ŶŽ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͕ Ă ƐŝŶŐůĞ ĚŽƐĞ ŝŶͲĐůŝŶŝĐ 
ƐŝŶŐůĞͲďůŝŶĚ W�K ;ĨŽůůŽǁĞĚ ďǇ ϮϰͲŚŽƵƌ ��WDͿ͕ Ă ϰͲǁĞĞŬ ƐŝŶŐůĞͲďůŝŶĚ ŽƵƚƉĂƚŝĞŶƚ ƉĞƌŝŽĚ 
;ďĂƐĞůŝŶĞͿ͕ Ă ϮͲǁĞĞŬ ƉĞƌŝŽĚ ǁŝƚŚ ƚǁŽ ƐŝŶŐůĞ ŝŶͲĐůŝŶŝĐ ĚŽƐĞƐ ;ĨŽůůŽǁĞĚ ďǇ ϮϰͲŚŽƵƌ ��WD ĂĨƚĞƌ 
ĞĂĐŚ ĚŽƐĞͿ͕ ĂŶĚ Ă ϭϮͲǁĞĞŬ ĚŽƵďůĞͲďůŝŶĚ ƉĞƌŝŽĚ ŝŶ ǁŚŝĐŚ ƐƵďũĞĐƚƐ ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ŝŶ Ă ϭ͗ϭ͗ϭ͗ϭ 
ĨĂƐŚŝŽŶ ƚŽ ŽŶĞ ŽĨ ĨŽƵƌ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͗ W�K Žƌ ^� �Dd Ϭ͘ϳϱ͕ ϭ͘Ϯϱ͕ Žƌ ϭ͘ϳϱ ŵŐ͘ dŚƌĞĞ ��WDƐ 
;ĂƐ ĂďŽǀĞͿ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĨŽůůŽǁŝŶŐ Ă ƐŝŶŐůĞ ĚŽƐĞ ŽĨ W�K ĂŶĚ ƚǁŽ ƐŝŶŐůĞ ĚŽƐĞƐ ŽĨ �Dd͕ 
ƌĞƐƉĞĐƚŝǀĞůǇ͘ ZĞƉĞĂƚ ��WD Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ϭϮͲǁĞĞŬ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ǁĂƐ ŶŽƚ 
ƉĞƌĨŽƌŵĞĚ͘ DĂŶƵĂů �WƐ ǁĞƌĞ ŽďƚĂŝŶĞĚ ĨŽƌ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϰ ŚŽƵƌƐ ;ƌĞĚƵĐĞĚ ƚŽ Ϯ ŚŽƵƌƐ ďǇ 
�ŵĞŶĚŵĞŶƚ ϰͿ͘ ^ƵďũĞĐƚƐ ǁĞƌĞ ƌĞŵŽǀĞĚ ŝĨ ŵĂŶƵĂů ƉƌĞĚŽƐĞ �W ǁĂƐ шϭϰϬͬϵϬ ŵŵ ,Ő ŽŶ ƚǁŽ 
ĐŽŶƐĞĐƵƚŝǀĞ ŵĞĂƐƵƌĞŵĞŶƚƐ͖ Žƌ ŝĨ ŵĂŶƵĂů Žƌ ��WD ƌĞƐƚŝŶŐ �W ŵĞƚ ƚŚĞ ĨŽůůŽǁŝŶŐ ĐƌŝƚĞƌŝĂ ƐŚŽǁŶ 
ŝŶ dĂďůĞ ϰϲ ďĞůŽǁ͘ 

7DEOH ��� 6WXG\ �� %ORRG 3UHVVXUH 0HDVXUHPHQW &ULWHULD IRU 6XEMHFW 'LVFRQWLQXDWLRQ 
$EVROXWH 0HDVXUHPHQW &KDQJH )URP %DVHOLQH 

6%3 '%3 &RQVHF� 6%3 '%3 &RQVHF� 
�PP +J� �PP +J� �(YHU\ �� 0LQ�� �PP +J� �PP +J� �(YHU\ �� 0LQ�� 
���� RU ���� � UHDGLQJV ��� RU ��� � UHDGLQJV 
���� RU ���� � UHDGLQJV ��� RU ��� � UHDGLQJV 
���� RU ��� � UHDGLQJV ² ² ² 

$EEUHYLDWLRQV� '%3 GLDVWROLF EORRG SUHVVXUH� 6%3 V\VWROLF EORRG SUHVVXUH� FRQVHF� FRQVHFXWLYH 

ϭϳϴ 

Reference ID: 4452816 



     
    

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞ ĐƌŝƚĞƌŝĂ ǁĞƌĞ ĨƵƌƚŚĞƌ ŵŽĚŝĨŝĞĚ ŝŶ �ŵĞŶĚŵĞŶƚƐ ϯ ĂŶĚ ϰ ĨŽůůŽǁŝŶŐ ƌĞǀŝĞǁ ŽĨ ĚĂƚĂ ĨƌŽŵ ĨŽƵƌ 
ƐƵďũĞĐƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ sŝƐŝƚ ϳ͗ 

x ^ƵďũĞĐƚƐ ǁŚŽ ŵĞƚ ŽŶĞ �W ƐŚŝĨƚ ĐƌŝƚĞƌŝŽŶ ŵƵƐƚ ĂůƐŽ ŚĂǀĞ ŚĂĚ ƚǁŽ ƌĞĂĚŝŶŐƐ ;ĐŽŶƐĞĐƵƚŝǀĞ 
Žƌ ŶŽŶĐŽŶƐĞĐƵƚŝǀĞͿ ĂďŽǀĞ ϭϱϬ ŵŵ ,Ő ƐǇƐƚŽůŝĐ ĂŶĚ ϵϱ ŵŵ ,Ő ĚŝĂƐƚŽůŝĐ ĚƵƌŝŶŐ ƚŚĞ ϮϰͲ 
ŚŽƵƌ ƉĞƌŝŽĚ ĨŽƌ ǁŝƚŚĚƌĂǁĂů 

x ^ƵďũĞĐƚƐ ǁŚŽ ŵĞƚ ƚǁŽ �W ƐŚŝĨƚ ĐƌŝƚĞƌŝĂ ŵƵƐƚ ĂůƐŽ ŚĂǀĞ ŚĂĚ ƚǁŽ ƌĞĂĚŝŶŐƐ ;ĐŽŶƐĞĐƵƚŝǀĞ Žƌ 
ŶŽŶĐŽŶƐĞĐƵƚŝǀĞͿ ĂďŽǀĞ ϭϱϬ ŵŵ ,Ő ƐǇƐƚŽůŝĐ Žƌ ϵϱ ŵŵ ,Ő ĚŝĂƐƚŽůŝĐ ĚƵƌŝŶŐ ƚŚĞ ϮϰͲŚŽƵƌ 
ƉĞƌŝŽĚ ĨŽƌ ǁŝƚŚĚƌĂǁĂů 

� ĐůŝŶŝĐĂů ĞǆƉĞƌƚ ƚĞĂŵ ŝŶ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĚŝƐŽƌĚĞƌƐ ;��ĂZWͿ ƌĞǀŝĞǁĞĚ ƚŚĞ �W ǀĂůƵĞƐ ĂŶĚ ŵĂĚĞ Ă 
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ ƚŽ ƚŚĞ �ƉƉůŝĐĂŶƚ ŽŶ ǁŚĞƚŚĞƌ ƚŚĞ ƐƵďũĞĐƚ ƐŚŽƵůĚ ŚĂǀĞ ďĞĞŶ ǁŝƚŚĚƌĂǁŶ͘ 

^ƵďũĞĐƚƐ ǁŚŽ ŵĞƚ ƚŚĞ ǁŝƚŚĚƌĂǁĂů ĐƌŝƚĞƌŝĂ ǀŝĂ ŵĂŶƵĂů �W ŵĞĂƐƵƌĞŵĞŶƚ ĚƵƌŝŶŐ ƚŚĞ Ϯ ŚŽƵƌƐ ĂĨƚĞƌ 
ŝŶͲĐůŝŶŝĐ ĚŽƐŝŶŐ ǁĞƌĞ ĨŽůůŽǁĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐ ;Ğ͘Ő͕͘ �W ŵĞĂƐƵƌĞĚ ĞǀĞƌǇ ϭϱ ŵŝŶƵƚĞƐͿ ƵŶƚŝů ƚŚĞ 
ŝŶǀĞƐƚŝŐĂƚŽƌ ĐŽŶƐŝĚĞƌĞĚ ŝƚ ƐĂĨĞ ĨŽƌ ƚŚĞ ƐƵďũĞĐƚ ƚŽ ďĞ ĚŝƐĐŚĂƌŐĞĚ͘ dŚĞ ƐƵďũĞĐƚ ǁĂƐ ĂƐŬĞĚ ƚŽ 
ĐŽŶƚŝŶƵĞ ǁĞĂƌŝŶŐ ƚŚĞ ��WD ƚŚƌŽƵŐŚ Ϯϰ ŚŽƵƌƐ ďĞĨŽƌĞ Ă ĨŝŶĂů ĚĞĐŝƐŝŽŶ ǁĂƐ ŵĂĚĞ ĂďŽƵƚ 
ǁŝƚŚĚƌĂǁŝŶŐ ƚŚĞ ƐƵďũĞĐƚ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ͘ 

�ŵďƵůĂƚŽƌǇ �W ŵŽŶŝƚŽƌŝŶŐ ƌĞƐƵůƚƐ ;W�KͲƐƵďƚƌĂĐƚĞĚͿ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϰϳ ƵƐŝŶŐ ĞĂĐŚ ƐƵďũĞĐƚ ĂƐ 
ŚĞƌ ŽǁŶ ĐŽŶƚƌŽů͘ EŽƚĞ ƚŚĂƚ ŽŶůǇ �Dd ϭ͘ϳϱ ŵŐ ^� ŝƐ ŝŶƚĞŶĚĞĚ ĨŽƌ ŵĂƌŬĞƚŝŶŐ ;ƐĞĞ dƌŝĂů �ĞƐŝŐŶ ŝŶ 
^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭͿ͘ 

7DEOH ��� 7UHDWPHQW *URXS 'LIIHUHQFH )URP 3%2 LQ 0HDQ &KDQJH LQ %ORRG 3UHVVXUH )URP
&RUUHVSRQGLQJ 3HULRG� 6DIHW\ 3RSXODWLRQ 

6%3 '%3 +5 �3XOVH� +5�%3 3URGXFW 
7LPH �PP +J� �PP +J� �ESP� �PP +J ESP� 

'RVH �+UV� 9� 9� 9� 9� 9� 9� 9� 9� 
%07 ���� �±� ��� ��� ��� ��� ���� ���� ������ ������ 

!�±� ��� ��� ��� ��� ���� ���� ������ ������ 
!�±�� ��� ��� ��� ��� ���� ��� ��� ����� 
�±�� ��� ��� ��� ��� ���� ���� ������ ����� 

%07 ���� �±� ��� ��� ��� ��� ���� ���� ������ ������ 
!�±� ��� ��� ��� ��� ���� ���� ������ ������ 
!�±�� ��� ��� ��� ��� ���� ���� ������ ��� 
�±�� ��� ��� ��� ��� ���� ���� ������ ������ 

%07 ���� �±� ��� ��� ��� ��� ���� ���� ������ ������ 
!�±� ��� ��� ��� ��� ���� ���� ������ ������ 
!�±�� ��� ��� ��� ��� ���� ���� ����� ����� 
�±�� ��� ��� ��� ��� ���� ���� ������ ������ 

1RPLQDO 3������ ��� FRQILGHQFH LQWHUYDO IRU GLIIHUHQFH H[FOXGHG � 
$EEUHYLDWLRQV� %3 EORRG SUHVVXUH� ESP EHDWV SHU PLQXWH� %07 EUHPHODQRWLGH� 3%2 SODFHER� '%3 GLDVWROLF EORRG 
SUHVVXUH� +5 KHDUW UDWH� +UV KRXUV� 6%3 V\VWROLF EORRG SUHVVXUH� 9 YLVLW 
6RXUFH� 6WXG\ �� &65� 7DEOH ��±��� SDJH ��� 

DĞĂŶ ĐŚĂŶŐĞ ǁŝƚŚ ϵϱй ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂůƐ ĨŽƌ ƚŚĞ �Dd ϭ͘ϳϱ ŵŐ ^� ĚŽƐĞ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ 
ϰϴ͘ 

ϭϳϵ 

Reference ID: 4452816 



      
   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞƌĞ ǁĂƐ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ �W ĨŽůůŽǁŝŶŐ �Dd ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ƌĞůĂƚŝǀĞ ƚŽ ƚŚĞ W�K Ăƌŵ ŝŶ Ăůů �Dd 
ƚƌĞĂƚŵĞŶƚ ĂƌŵƐ͘ dŚĞ ŝŶĐƌĞĂƐĞ͕ ƌĞůĂƚŝǀĞ ƚŽ ƚŚĞ W�K Ăƌŵ͕ ǁĂƐ ŐƌĞĂƚĞƐƚ Ăƚ ƚŚĞ Ϭ ƚŽ ϰͲŚŽƵƌ ƚŝŵĞ 
ƉŽŝŶƚ ĂŶĚ ƚŚĞƌĞ ĂƉƉĞĂƌĞĚ ƚŽ ďĞ Ă ĚŽƐĞͲƌĞƐƉŽŶƐĞ ƌĞůĂƚŝŽŶƐŚŝƉ ĚƵƌŝŶŐ ƚŚŝƐ ƚŝŵĞ ƉĞƌŝŽĚ͘ �ƚ ƚŚĞ ϴ 
ƚŽ ϮϰͲŚŽƵƌ ƚŝŵĞ ƉŽŝŶƚ͕ ƚŚĞƌĞ Ɛƚŝůů ĂƉƉĞĂƌĞĚ ƚŽ ďĞ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ �W ƌĞůĂƚŝǀĞ ƚŽ W�K͕ ďƵƚ ƚŚĞ 
ĞĨĨĞĐƚ ǁĂƐ ƐŵĂůůĞƌ ;Ϭ͘ϲ ŵŵ ,Ő ƚŽ ϭ͘ϲ ŵŵ ,Ő ĨŽƌ ^�W ĂŶĚ ϭ͘Ϭ ŵŵ ,Ő ƚŽ ϭ͘ϳ ŵŵ ,Ő ĨŽƌ ��WͿ͘ 
dŚĞƐĞ ŝŶĐƌĞĂƐĞƐ ŝŶ �W ǁĞƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĐŽƌƌĞƐƉŽŶĚŝŶŐ ĚĞĐƌĞĂƐĞƐ ŝŶ ,Z ;нϬ͘ϭ ƚŽ Ͳϲ͘ϲ ďƉŵͿ͕ 
ĐŽŵƉĂƌĞĚ ƚŽ W�K͘ dŚĞƐĞ ĚĂƚĂ ƐŚŽǁ ƚŚĂƚ ƚŚĞ �W ĂŶĚ ,Z ĞĨĨĞĐƚ ƉĞƌƐŝƐƚ ĨŽƌ Ăƚ ůĞĂƐƚ Ϯϰ ŚŽƵƌƐ͘ 
'ŝǀĞŶ Ă dŵĂǆ ŽĨ ϲϬ ŵŝŶƵƚĞƐ ĂŶĚ Ă ƚϭͬϮ ŽĨ Ϯ ŚŽƵƌƐ ĨŽƌ ^� �Dd ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ ŽŶĞ ǁŽƵůĚ ĞǆƉĞĐƚ 
ƚŚĞ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŽĨ �Dd ƚŽ ďĞ ŶĞŐůŝŐŝďůĞ Ăƚ Ϯϰ ŚŽƵƌƐ͕ ďƵƚ ƚŚĞ W� ĞĨĨĞĐƚƐ ƉĞƌƐŝƐƚ ;��ĂZW 
ĐŽŶƐƵůƚ͕ ĚĂƚĞĚ ϯ^ĞƉϮϬϭϳͿ͘ 

7DEOH ��� 6WXG\ ��� 7UHDWPHQW *URXS 'LIIHUHQFH )URP 3%2 LQ 0HDQ &KDQJH LQ %ORRG 3UHVVXUH
)URP &RUUHVSRQGLQJ 3HULRG� 6DIHW\ 3RSXODWLRQ� 8SGDWHG :LWK ��� &,� DQG 6XEPLWWHG WR ,1' ����� 

9LVLW � 9LVLW � 
7LPH /RZHU 8SSHU /RZHU 8SSHU 

'RVH 3DUDPHWHU �+UV� 'LII� ��� &, ��� &, 'LII� ��� &, ��� &, 
%07 6%3 �±� ��� ���� ���� ��� ���� ���� 
���� PJ �PP +J� !�±� ��� ����� ���� ��� ����� ���� 

!�±�� ��� ����� ���� ��� ����� ����
 

�±�� ��� ����� ���� ��� ����� ����
 
%07 '%3 �±� ��� ���� ���� ��� ���� ���� 
���� PJ �PP +J� !�±� ��� ���� ���� ��� ���� ���� 

!�±�� ��� ���� ���� ��� ����� ����
 

�±�� ��� ���� ���� ��� ���� ����
 
%07 +5 �±� ���� ����� ����� ���� ����� ����� 
���� PJ �ESP� !�±� ���� ����� ����� ���� ����� ����� 

!�±�� ���� ����� ���� ���� ����� ����
 
�±�� ���� ����� ����� ���� ����� �����
 

%07 +5�%3 �±� ������ ������� ����� ������ ������� ������ 
���� PJ SURGXFW !�±� ������ �������� ������� ������ �������� ������� 

�+JESP� !�±�� ����� ������� ������ ����� ������� ������ 
�±�� ������ ������� ������ ������ ������� �����
 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� 'LII GLIIHUHQFH� &, FRQILGHQFH LQWHUYDO� %3 EORRG SUHVVXUH� 6%3 
V\VWROLF EORRG SUHVVXUH� '%3 GLDVWROLF EORRG SUHVVXUH� +5 KHDUW UDWH� ESP EHDWV SHU PLQXWH 

ϭϴϬ
 

Reference ID: 4452816 



     
 

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

KƵƚůŝĞƌ ĂŶĂůǇƐĞƐ ƐŚŽǁ ŵŽƌĞ �DdͲƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ;ŝŶĐůƵĚŝŶŐ �Dd ϭ͘ϳϱ ŵŐͿ ĞǆƉĞƌŝĞŶĐĞĚ 
^�WхϭϲϬ ŵŵ ,Ő ŝŶ ĐŽŵďŝŶĂƚŝŽŶ ǁŝƚŚ ƉĞĂŬ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ хϮϱ ŵŵ ,Ő ĐŽŵƉĂƌĞĚ ƚŽ W�K͘ 
^ĞĞ dĂďůĞ ϰϵ ĂŶĚ dĂďůĞ ϱϬ͘ 

dŚĞƌĞ ǁĞƌĞ ŶŽ ^�W ĞůĞǀĂƚŝŽŶƐ хϭϴϬ ŵŵ ,Ő ůĂƐƚŝŶŐ ůŽŶŐĞƌ ƚŚĂŶ ϭϱ ŵŝŶƵƚĞƐ͘ KŶůǇ ĨŝǀĞ �Dd 
ƐƵďũĞĐƚƐ ŚĂĚ ^�W ǀĂůƵĞƐ хϭϱϬ ŵŵ ,Ő ;ŽŶĞ ǁŝƚŚ ^�W хϭϲϬ ŵŵ ,ŐͿ ĨŽƌ хϯϬ ŵŝŶƵƚĞƐ͘ dŚĞ ŽŶĞ 
ƐƵďũĞĐƚ ǁŝƚŚ ^�W хϭϱϬ ŵŵ ,Ő ĨŽƌ хϰϱ ŵŝŶƵƚĞƐ ŚĂĚ Ă ŚŝƐƚŽƌǇ ŽĨ ƵŶĐŽŶƚƌŽůůĞĚ ,dE ĂŶĚ ŚĂĚ 
ƌĞĐĞŶƚůǇ ĚŝƐĐŽŶƚŝŶƵĞĚ ŚĞƌ ŵĞĚŝĐĂƚŝŽŶ͘ EŽ ŶƵŵĞƌŝĐ ƚƌĞŶĚƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ��W Žƌ ,Z ŽƵƚůŝĞƌƐ͘ 

7DEOH ��� 2XWOLHU $QDO\VLV� ,QFLGHQFH ��� RI %ORRG 3UHVVXUH &KDQJHV $ERYH &OLQLFDOO\ 5HOHYDQW 
7KUHVKROG 9DOXHV� 6DIHW\ 3RSXODWLRQ 

3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ 
%ORRG 3UHVVXUH �1 ��� �1 ���� �1 ��� �1 ��� 
3DUDPHWHU Q ��� Q ��� Q ��� Q ��� 
6%3 

6%3 !��� PP +J � ��� � ��� � ��� �� ���� 
3HDN FKDQJH IURP EDVHOLQH !�� PP +J � ��� � ��� � ��� � ��� 
6%3!��� PP +J � SHDN FKDQJH IURP � � ��� � ��� � ��� 
EDVHOLQH !�� PP +J 

'%3 
'%3 !�� PP +J �� ���� �� ���� �� ���� �� ���� 
3HDN FKDQJH IURP EDVHOLQH !�� PP +J � ��� � ��� � ��� � ��� 
'%3 !�� PP +J � SHDN FKDQJH IURP � ��� � ��� � ��� � ��� 
EDVHOLQH !�� PP +J 

0$3 
0$3 !��� PP +J ��  ���� �� ���� �� ���� �� ���� 
3HDN FKDQJH IURP EDVHOLQH !�� PP +J � ��� � ��� � ��� � ��� 
0$3 !��� PP +J � SHDN FKDQJH IURP � ��� � ��� � ��� � ��� 
EDVHOLQH !�� PP +J 

+5 
+5 !��� ESP �� ���� �� ���� �� ���� ������ 
3HDN FKDQJH IURP EDVHOLQH !�� ESP �� ���� �� ���� �� ���� �� ���� 
+5 !��� ESP � SHDN FKDQJH IURP �� ���� �� ���� �� ���� �� ���� 
EDVHOLQH !�� ESP 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� '%3 GLDVWROLF EORRG SUHVVXUH� +5 KHDUW UDWH� 0$3 PHDQ DUWHULDO 
SUHVVXUH� 6%3 V\VWROLF EORRG SUHVVXUH 
6RXUFH� 6WXG\ �� &65� 7DEOH ��±��� SDJH ��� 

ϭϴϭ
 

Reference ID: 4452816 



    

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 2XWOLHU $QDO\VLV� ,QFLGHQFH RI 0D[LPDO 6\VWROLF DQG 'LDVWROLF %ORRG 3UHVVXUH E\
'XUDWLRQ IRU 9LVLWV � DQG �� 6DIHW\ 3RSXODWLRQ 

3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ 
%ORRG 3UHVVXUH 'XUDWLRQ �1 ��� �1 ���� �1 ��� �1 ��� 
3DUDPHWHU �PLQXWHV� Q ��� Q ��� Q ��� Q ��� 
6%3 !��� DQG ���� PP +J	 ��� �� ���� �� ���� �� ���� �� ���� 

!�� DQG ��� � ��� � ��� � ��� � 
!�� DQG ��� � � � ��� � ��� 
!��  �  � � ��� � 

6%3 !��� DQG ���� PP +J	 ���  �  ��� � ��� � ��� �� ���� 
!�� DQG ��� � � � � ��� 
!�� DQG ��� � � � � 
!��  � � � �  

6%3 !��� DQG ���� PP +J	 ���  � ��� � ��� � ��� � 
!�� DQG ��� � � ��� � � ��� 
!�� DQG ��� � � � � ��� 
!��  � � � �  

6%3 !��� PP +J	 ���  �  � ��� � ��� � 
!�� DQG ��� � � � � 
!�� DQG ��� � � � � 
!��  � � � �  

'%3 !�� DQG ���� PP +J	 ��� �� ���� �� ���� �� ���� �� ���� 
!�� DQG ��� � ��� � ��� � ��� � ��� 
!�� DQG ��� � � � � ��� 
!��  �  �  � ��� � ��� 

'%3 !��� PP +J ��� �� ���� �� ���� �� ���� �� ���� 
!�� DQG ��� � ��� � ��� � ��� � ��� 
!�� DQG ��� � � ��� � ��� � ��� 
!��  �  ��� � ��� � ��� � ��� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� '%3 GLDVWROLF EORRG SUHVVXUH� 6%3 V\VWROLF EORRG SUHVVXUH� 3%2 SODFHER 
6RXUFH� 6WXG\ �� &65� 7DEOH ������ SDJH ��� 

&ŝŐƵƌĞ Ϯϰ͕ &ŝŐƵƌĞ Ϯϱ͕ ĂŶĚ &ŝŐƵƌĞ Ϯϲ ;ďĞůŽǁͿ ƐŚŽǁ Ă ƐĞƉĂƌĂƚŝŽŶ ŝŶ ^�W ĂŶĚ ��W ǁŝƚŚŝŶ ƚŚĞ ĨŝƌƐƚ 
ĨĞǁ ŚŽƵƌƐ ĂĨƚĞƌ ĚŽƐŝŶŐ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ W�K͘ dŚŝƐ ƐĞƉĂƌĂƚŝŽŶ ǁĂƐ ĂůƐŽ ƐĞĞŶ 
ĚƵƌŝŶŐ ŶŝŐŚƚƚŝŵĞ ƌĞĂĚŝŶŐƐ͘ �ĞĐƌĞĂƐĞƐ ŝŶ ,Z ǁĞƌĞ ŵŽƐƚ ƉƌŽŶŽƵŶĐĞĚ ŝŶ ƚŚĞ ĚĂǇƚŝŵĞ ƌĞĂĚŝŶŐ 
;&ŝŐƵƌĞ ϮϳͿ͘ 

ϭϴϮ
 

Reference ID: 4452816 



    

   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 6WXG\ ��� +RXUO\ $%30 $YHUDJH²6\VWROLF %ORRG 3UHVVXUH 

$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� %3 EORRG SUHVVXUH� %07 EUHPHODQRWLGH� KU KRXU 

)LJXUH ��� 6WXG\ �� +RXUO\ $%30 $YHUDJH²'LDVWROLF %ORRG 3UHVVXUH 

$EEUHYLDWLRQ� %3 EORRG SUHVVXUH� %07 EUHPHODQRWLGH� KU KRXU 

ϭϴϯ
 

Reference ID: 4452816 



     

    

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 6WXG\ �� %07 ���� PJ YV� 3%2²6\VWROLF %ORRG 3UHVVXUH DQG 'LDVWROLF %ORRG 3UHVVXUH
&KDQJH )URP %DVHOLQH WR 9LVLW �� 6LPLODU 5HVXOWV 6HHQ IRU 9LVLW � )URP %DVHOLQH 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� &, FRQILGHQFH LQWHUYDO� '%3 GLDVWROLF EORRG SUHVVXUH� 6%3 V\VWROLF 
EORRG SUHVVXUH 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

)LJXUH ��� 6WXG\ �� +HDUW 5DWH %07 ���� PJ YV� 3%2� &KDQJH )URP %DVHOLQH WR 9LVLW �� 6LPLODU
5HVXOWV 6HHQ IRU 9LVLW � )URP %DVHOLQH 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� &, FRQILGHQFH LQWHUYDO� +5 KHDUW UDWH 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

KƵƚůŝĞƌ ĚĂƚĂ ĨŽƌ ^ƚƵĚǇ ϱϰ͕ ďŽƚŚ ƚŚĞ ϰͲŚŽƵƌ ƉŽƐƚĚŽƐĞ ĂŶĚ ŚŽƵƌůǇ ĂǀĞƌĂŐĞ͕ ƐŚŽǁ Ă ŶƵŵĞƌŝĐĂů 
ŝŶĐƌĞĂƐĞ ŝŶ ŽƵƚůŝĞƌƐ ĨŽƌ ^�W ĂŶĚ ��W ĨŽƌ ƚŚĞ ϭ͘ϳϱ ŵŐ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ W�K͘ 

ϭϴϰ
 

Reference ID: 4452816 



  

   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 6WXG\ �� 2XWOLHU :LWKLQ � +RXUV 3RVWGRVH 

$EEUHYLDWLRQV� '%3 GLDVWROLF EORRG SUHVVXUH� 6%3 V\VWROLF EORRG SUHVVXUH 
6RXUFH� � '&D53 DQDO\VLV� 3� 'XQQPRQ 

7DEOH ��� 6WXG\ �� 2XWOLHU $QDO\VLV 8VLQJ +RXUO\ $YHUDJH $%30 DW 9LVLW � DV %DVHOLQH 

$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� '%3 GLDVWROLF EORRG SUHVVXUH� 6%3 V\VWROLF EORRG SUHVVXUH 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

(b) (4)

ϭϴϱ
 
3 Pages have been Withheld in Full as b4 (CCI/TS) immediately 

following this page
Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŶĂƵƐĞĂ͕ ǁŝƚŚĚƌĂǁĂů ŽĨ ĐŽŶƐĞŶƚ͖ ĂŶĚ ƚǁŽ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ W�K ŐƌŽƵƉ ĚƵĞ ƚŽ ŶĂƵƐĞĂ ĂŶĚ 
ǁŝƚŚĚƌĂǁĂů ŽĨ ĐŽŶƐĞŶƚ͘ 

^ƵďũĞĐƚ ϬϮϳ ǁĂƐ ǁŝƚŚĚƌĂǁŶ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ ĚƵĞ ƚŽ ĂŶ �� ŽĨ ,dE ĂĨƚĞƌ ƌĞĐĞŝǀŝŶŐ ϭϬ ĚŽƐĞƐ ŽĨ 
�Dd͘ �W ǁĂƐ ϭϯϭͬϴϯ ŵŵ ,Ő ǁŝƚŚ Ă ƉƵůƐĞ ŽĨ ϵϵ ďƉŵ ƉƌŝŽƌ ƚŽ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ ŽĨ �Dd͕ ƚŚŽƵŐŚ ŝƚ ŝƐ 
ŶŽƚĞĚ ƚŚĂƚ ƚŚŝƐ ƐƵďũĞĐƚ͛Ɛ ��W ŽŶ �ĂǇ Ͳϭ Ăƚ ϭ͗Ϭϱ Ɖ͘ŵ͘ ǁĂƐ ĞůĞǀĂƚĞĚ ;ϭϯϱͬϭϬϬ ŵŵ ,ŐͿ͘ hƉǁĂƌĚ 
ƚƌĞŶĚŝŶŐ ŽĨ ^�W ďĞŐĂŶ ŽŶ �ĂǇ Ϯ Ăƚ ϵ͗ϭϱ Ɖ͘ŵ͘ ;ϭϰϭͬϭϬϭ ŵŵ ,ŐͿ͕ ĂŶĚ ŽŶ �ĂǇ ϯ Ăƚ ϴ͗Ϭϳ Ɖ͘ŵ͘ 
;ϭϰϲͬϭϬϬ ŵŵ ,ŐͿ ĂŶĚ ϵ͗ϭϳ Ɖ͘ŵ͘ ;ϭϰϱͬϭϬϬ ŵŵ ,ŐͿ͘ KŶ �ĂǇ ϰ͕ �W ǁĂƐ ϭϰϱͬϵϰ ŵŵ ,Ő Ăƚ ƚŚĞ 
ĂƐƐĞƐƐŵĞŶƚ ƉƌŝŽƌ ƚŽ ƚŚĞ ĨŝƌƐƚ ĚĂŝůǇ ĚŽƐĞ ŽĨ ƐƚƵĚǇ ŵĞĚŝĐĂƚŝŽŶ ďƵƚ ŝŶĐƌĞĂƐĞĚ ƚŽ ϭϱϮͬϭϬϮ ŵŵ ,Ő 
ĂŶĚ ϭϱϭͬϭϬϴ ŵŵ ,Ő ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭ ĂŶĚ ϰ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ ^ƵďƐĞƋƵĞŶƚ �ĂǇ ϰ 
ĂƐƐĞƐƐŵĞŶƚƐ ǁĞƌĞ ĞůĞǀĂƚĞĚ͕ ďƵƚ ƐƚĂďůĞ͘ �Ǉ ƚŚĞ ĨŝƌƐƚ ĂƐƐĞƐƐŵĞŶƚ ŽŶ �ĂǇ ϱ͕ �W ƐŚŽǁĞĚ 
ŝŵƉƌŽǀĞŵĞŶƚ ĂŶĚ ƌĞŵĂŝŶĞĚ ƐƚĂďůĞ ƚŚƌŽƵŐŚ �ĂǇ ϱ͘ ^ƚƵĚǇ ŵĞĚŝĐĂƚŝŽŶ ǁĂƐ ĚŝƐĐŽŶƚŝŶƵĞĚ ĨŽůůŽǁŝŶŐ 
ƚŚĞ ŵŽƌŶŝŶŐ ĚŽƐĞ ŽŶ �ĂǇ ϰ͕ ďƵƚ ƚŚĞ ƐƵďũĞĐƚ ƌĞŵĂŝŶĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐ ĨŽƌ ŵŽŶŝƚŽƌŝŶŐ ƵŶƚŝů ƚŚĞ 
ŵŽƌŶŝŶŐ ŽĨ �ĂǇ ϲ͘ 

&ŝŐƵƌĞ Ϯϴ ƐŚŽǁƐ ƚŚĞ ŚŽƵƌůǇ ��WD ĐŚĂŶŐĞ ǁŝƚŚ ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂůƐ ĐŽŵƉĂƌŝŶŐ �ĂǇ Ϯ ƚŽ �ĂǇ ϭ͘ 
�W Ăƚ ϭͲŚŽƵƌ ƉƌĞĚŽƐĞ ǁĂƐ ƵƐĞĚ ĂƐ ďĂƐĞůŝŶĞ ĂƐ ƚŚĞƌĞ ǁĞƌĞ ŶŽ ϮϰͲŚŽƵƌ ��WD ďĂƐĞůŝŶĞ ĚĂƚĂ͘ dĂďůĞ 
ϱϯ ƐŚŽǁƐ ƚŚĞ ŝŶĐƌĞĂƐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƚŚĞ ĚĞůƚĂͲĚĞůƚĂ ;ĐŚĂŶŐĞ ĨƌŽŵ ƉƌĞͲĚŽƐĞ ďĂƐĞůŝŶĞ͕ 
ĂĚũƵƐƚĞĚ ďǇ ƚŝŵĞͲŵĂƚĐŚĞĚ ϮϰͲŚŽƵƌ ǀĂůƵĞͿ ŶŝŐŚƚƚŝŵĞ ĂǀĞƌĂŐĞ ĨŽƌ ^�W ŽĨ ϱ͘Ϯ ŵŵ ,Ő ^�W ƚŚĂƚ ǁĂƐ 
ŐƌĞĂƚĞƌ ƚŚĂŶ ƚŚĞ ĚĂǇƚŝŵĞ ĂǀĞƌĂŐĞ ;ϭ͘ϵ ŵŵ ,ŐͿ ŽŶ �ĂǇ Ϯ͘ DŽƌĞ ƉƌŽŶŽƵŶĐĞĚ ŝŶĐƌĞĂƐĞƐ ĨƌŽŵ 
ďĂƐĞůŝŶĞ ŝŶ ĚĂǇƚŝŵĞ ĂǀĞƌĂŐĞƐ ;ϱ͘ϰ ŵŵ ,ŐͿ ĂůŽŶŐ ǁŝƚŚ ŶŝŐŚƚƚŝŵĞ ĂǀĞƌĂŐĞƐ ;ϱ͘ϵ ŵŵ ,ŐͿ ǁĞƌĞ 
ƐĞĞŶ ŝŶ ĚŝĂƐƚŽůŝĐ �W ;&ŝŐƵƌĞ ϮϵͿ ŽŶ �ĂǇ Ϯ ĂƐ ƐŚŽǁŶ ŝŶ ƚŚĞ ĨŝŐƵƌĞƐ ďĞůŽǁ ĂŶĚ dĂďůĞ ϱϰ͘ dŚĞƐĞ 
ƌĞƐƵůƚƐ ƐŚŽǁ ƚŚĞ ĚŝĨĨĞƌĞŶƚŝĂů ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƐƚĂƌƚŝŶŐ ƚŚĞ ŶŝŐŚƚ ĨŽůůŽǁŝŶŐ ƚŚĞ ĨŝƌƐƚ d/� ĚŽƐĞ
;ϭ͘Ϯϱ ŵŐͬϭ ŵŐͬϭ ŵŐͿ ǁŚŝĐŚ ďĞĐĂŵĞ ŵŽƌĞ ƉƌŽŶŽƵŶĐĞĚ ŝŶƚŽ �ĂǇ Ϯ d/� ĚŽƐŝŶŐ ǁŝƚŚ ƚŚĞ ĨƵůů ĚŽƐĞ
;Ϯ͘ϱ ŵŐͬϮ ŵŐͬϮ ŵŐͿ͘ KŶůǇ �ĂǇƐ ϭ ĂŶĚ Ϯ ��WDƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ͕ ƐŽ ŝƚ ƵŶŬŶŽǁŶ ŝĨ ƚŚŝƐ ĞĨĨĞĐƚ 
ĐŽŶƚŝŶƵĞƐ ƚŽ ĂŵƉůŝĨǇ ŽŶ �ĂǇƐ ϯ ƚŽ ϭϱ ŽĨ ĚŽƐŝŶŐ͘ � ĚĞĐƌĞĂƐĞ ŝŶ ĚĂǇƚŝŵĞ ,Z ;Ͳϯ͘Ϯ ďƉŵͿ ǁĂƐ ĂůƐŽ 
ŶŽƚĞĚ ;ƐĞĞ dĂďůĞ ϱϱͿ͘ 

ϭϴϲ
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nausea, withdrawal of consent; and two subjects in the PBO group due to nausea and

withdrawal of consent.

Subject 027 was withdrawn from the study due to an AE of HTN after receiving 10 doses of

BMT. BP was 131/83 mm Hg with a pulse of 99 bpm prior to the first dose of BMT, though it is

noted that this subject’s DBP on Day -1 at 1:05 pm. was elevated (135/100 mm Hg). Upward

trending of SBP began on Day 2 at 9:15 pm. (141/101 mm Hg), and on Day 3 at 8:07 pm.

(146/100 mm Hg) and 9:17 pm. (145/100 mm Hg). On Day 4, BP was 145/94 mm Hg at the

assessment prior to the first daily dose of study medication but increased to 152/102 mm Hg

and 151/108 mm Hg approximately 1 and 4 hours postdose, respectively. Subsequent Day 4

assessments were elevated, but stable. By the first assessment on Day 5, BP showed

improvement and remained stable through Day 5. Study medication was discontinued following

the morning dose on Day 4, but the subject remained in the clinic for monitoring until the

morning of Day 6.

Figure 28 shows the hourly ABPM change with confidence intervals comparing Day 2 to Day 1.

BP at 1-hour predose was used as baseline as there were no 24-hourABPM baseline data. Table

53 shows the increase from baseline in the delta-delta (change from pre-dose baseline,

adjusted by time-matched 24-hour value) nighttime average for SBP of 5.2 mm Hg SBP that was

greater than the daytime average (1.9 mm Hg) on Day 2. More pronounced increases from

baseline in daytime averages (5.4 mm Hg) along with nighttime averages (5.9 mm Hg) were

seen in diastolic BP (Figure 29) on Day 2 as shown in the figures below and Table 54. These

results show the differential change from baseline starting the night following the first T|D dose

(1.25 mg/1 mg/1 mg) which became more pronounced into Day 2 T|D dosing with the full dose

(2.5 mg/2 mg/2 mg). Only Days 1 and 2 ABPMs were assessed, so it unknown if this effect

continues to amplify on Days 3 to 15 of dosing. A decrease in daytime HR (-3.2 bpm) was also

noted (see Table 55).
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 6WXG\ �� +RXUO\ $%30 &KDQJH )URP 'D\ � WR 'D\ �� 6\VWROLF %ORRG 3UHVVXUH 

$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� 6%3 V\VWROLF EORRG SUHVVXUH� KU KRXU 
6%3 DW ��KRXU SUHGRVH ZDV XVHG DV EDVHOLQH 6%3 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

7DEOH ��� 6WXG\ ��� 6\VWROLF %ORRG 3UHVVXUH $%30 %07 YV� 3%2 

7KHUH ZDV QR ���KRXU $%30 EDVHOLQH GDWD� %DVHOLQH 6%3 ZDV DYHUDJH 6%3 ZLWKLQ � KRXU SULRU WR WKH ILUVW GRVH RQ 'D\ � 
$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ� 

ϭϴϳ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 6WXG\ �� +RXUO\ $%30 &KDQJH �'D\ � WR 'D\ �� 'LDVWROLF %ORRG 3UHVVXUH
 

$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� '%3 GLDVWROLF EORRG SUHVVXUH� KU KRXU 
'%3 DW ��KRXU SUHGRVH ZDV XVHG DV EDVHOLQH '%3 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

7DEOH ��� 6WXG\ �� 'LDVWROLF %ORRG 3UHVVXUH²&KDQJH )URP 3UHGRVH %DVHOLQH LQ $%30 %07 YV�
3%2 

$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

7DEOH ��� 6WXG\ ��� +HDUW 5DWH²&KDQJH )URP 3UHGRVH %DVHOLQH LQ $%30 %07 YV� 3%2 

$EEUHYLDWLRQV� $%30 DPEXODWRU\ EORRG SUHVVXUH PRQLWRULQJ� %07 EUHPHODQRWLGH� 3%2 SODFHER 
6RXUFH� '&D53 DQDO\VLV� 3� 'XQQPRQ 

ϭϴϴ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

(b) (4)

ZĂƚŝŽŶĂůĞ ĨŽƌ ZĞƋƵŝƌŝŶŐ �ŶŽƚŚĞƌ ��WD ^ƚƵĚǇ 
dŚĞ �W ĚĂƚĂ ĨƌŽŵ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ;^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮͿ ĂƌĞ ĚŝƐĐƵƐƐĞĚ ůĂƚĞƌ ŝŶ ƚŚŝƐ ƌĞǀŝĞǁ͘ 
dŚĞƐĞ ĚĂƚĂ ĂƌĞ ůŝŵŝƚĞĚ ďĞĐĂƵƐĞ ƚŚĞǇ ĚŝĚ ŶŽƚ ĞǀĂůƵĂƚĞ �W ĞĨĨĞĐƚƐ ǁŝƚŚ ĚĂŝůǇ �Dd ƵƐĞ ĂŶĚ ĚŝĚ ŶŽƚ 
ŝŶĐůƵĚĞ ��WD͕ ĂŶĚ ǁŝƚŚĚƌĞǁ ƐƵďũĞĐƚƐ ĨƌŽŵ ƚŚĞƌĂƉǇ ǁŝƚŚ ĞůĞǀĂƚĞĚ �W͘ 

^ƚƵĚǇ ϱϰ ǁĂƐ ůŝŵŝƚĞĚ ďǇ ;ϭͿ ƚŚĞ ƌĞůĂƚŝǀĞůǇ ƐĞůĞĐƚŝǀĞ ƉŽƉƵůĂƚŝŽŶ͕ ǁŝƚŚŽƵƚ ƐŝŐŶŝĨŝĐĂŶƚ �s ƌŝƐŬ 
ĨĂĐƚŽƌƐ͖ ;ϮͿ ĞǀŝĚĞŶĐĞ ƚŚĂƚ ƚŚĞ �W ĞĨĨĞĐƚ ŚĂĚ ŶŽƚ ƌĞƐŽůǀĞĚ ďǇ Ϯϰ ŚŽƵƌƐ ĂŶĚ ŵĂǇ͕ ƚŚĞƌĞĨŽƌĞ͕ ƉĞƌƐŝƐƚ 
ůŽŶŐĞƌ ƚŚĂŶ Ϯϰ ŚŽƵƌƐ͖ ĂŶĚ ;ϯͿ ĂďƐĞŶĐĞ ŽĨ ĚĂƚĂ ĨŽůůŽǁŝŶŐ ůŽŶŐͲƚĞƌŵ ƌĞƉĞĂƚ ƵƐĞ ŽĨ �Dd͘ 

(b) (4)

dŚĞƌĞĨŽƌĞ͕ ǁĞ ŝŶĨŽƌŵĞĚ ƚŚĞ �ƉƉůŝĐĂŶƚ ƚŚĂƚ ĂŶŽƚŚĞƌ ��WD ƐƚƵĚǇ ǁŝůů ďĞ ŶĞĞĚĞĚ ƚŽ ĂĚĞƋƵĂƚĞůǇ 
ĐŚĂƌĂĐƚĞƌŝǌĞ ƚŚĞ �W ĞĨĨĞĐƚƐ ŽĨ �Dd ĨŽƌ ƚŚĞ ƉƌŽƉŽƐĞĚ ŝŶĚŝĐĂƚŝŽŶ͘ dŚŝƐ ŶĞǁ ƐƚƵĚǇ ŝƐ ĚĞƐĐƌŝďĞĚ 
ďĞůŽǁ͘ 

�D�'Ͳ�DdͲ,^��ͲϭϬϭ 
�ĨƚĞƌ ƐƵďŵŝƐƐŝŽŶ ŽĨ ƚŚĞ E��͕ ǁĞ ƌĞƋƵĞƐƚĞĚ ĂŶŽƚŚĞƌ ��WD ƐƚƵĚǇ ǁŝƚŚ Ă ƌĂŶĚŽŵŝǌĞĚͲǁŝƚŚĚƌĂǁĂů 
ƉŚĂƐĞ ƚŽ ƌĞĨůĞĐƚ ǁŚĂƚ ǁŽƵůĚ ďĞ ĞǆƉĞĐƚĞĚ ĨŽůůŽǁŝŶŐ ůŽŶŐͲƚĞƌŵ ĚĂŝůǇ ƵƐĞ ĂŶĚ ĚĞƚĞƌŵŝŶĞ ŚŽǁ ůŽŶŐ 
ƚŚĞ �W ĂŶĚ ,Z ĞĨĨĞĐƚƐ ŽĨ �Dd ƉĞƌƐŝƐƚ͘ �ƚ ƚŚĞ ŵŝĚĐǇĐůĞ ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ 
ŝŶĨŽƌŵĞĚ ƚŚĂƚ ƌĞƐƵůƚƐ ŽĨ ƚŚŝƐ ��WD ƐƚƵĚǇ ǁŽƵůĚ ďĞ ŶĞĞĚĞĚ ĨŽƌ ƌĞǀŝĞǁ ŝŶ ƚŚĞ ƉƌĞŵĂƌŬĞƚ ƉŚĂƐĞ͘ 
dŚĞ �ƉƉůŝĐĂŶƚ ƐƵďŵŝƚƚĞĚ Ă ƐƚƵĚǇ ƉƌŽƚŽĐŽů ŽŶ ϮϬEŽǀϮϬϭϴ͖ ��ZhW ĂŶĚ ��ĂZW ũŽŝŶƚůǇ ƌĞǀŝĞǁĞĚ 
ƚŚĞ ƐƚƵĚǇ ƉƌŽƚŽĐŽů ĂŶĚ ƉƌŽǀŝĚĞĚ ĨĞĞĚďĂĐŬ͘ �ŶƌŽůůŵĞŶƚ ďĞŐĂŶ ŽŶ ϭϮ�ĞĐϮϬϭϴ͘ dŚĞ �ƉƉůŝĐĂŶƚ 

ϭϴϵ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƐƵďŵŝƚƚĞĚ ƚŚĞ ĨŝŶĂů ƐƚƵĚǇ ƌĞƉŽƌƚ ĚƵƌŝŶŐ ƚŚĞ ƌĞǀŝĞǁ ĐǇĐůĞ͕ ǁŚŝĐŚ ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ Ă ŵĂũŽƌ 
ĂŵĞŶĚŵĞŶƚ ƚŚĂƚ ĞǆƚĞŶĚĞĚ ƚŚĞ W�h&� ĚĂƚĞ ďǇ ƚŚƌĞĞ ŵŽŶƚŚƐ͘ 

^ƚƵĚǇ �D�'Ͳ�DdͲ,^��ͲϭϬϭ ǁĂƐ ĂŶ ŽƉĞŶͲůĂďĞů͕ ƉŚĂƐĞ ϭ͕ W�KͲĐŽŶƚƌŽůůĞĚ͕ ĚŽƵďůĞͲďůŝŶĚ͕ 
ƉĂƌĂůůĞůͲĂƌŵ͕ ƌĂŶĚŽŵŝǌĞĚͲǁŝƚŚĚƌĂǁĂů ��WD ƐƚƵĚǇ ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ dŚĞ ƐƚƵĚǇ 
ĞǀĂůƵĂƚĞĚ ĚĂŝůǇ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ŽĨ �Dd ϭ͘ϳϱ ŵŐ ^� ĨŽƌ ϴ ĚĂǇƐ ;ŽƉĞŶͲůĂďĞůͿ͕ ĨŽůůŽǁĞĚ ďǇ 
ƌĂŶĚŽŵŝǌĞĚ ;ϭ͗ϭͿ͕ W�KͲĐŽŶƚƌŽůůĞĚ ǁŝƚŚĚƌĂǁĂů͕ ƐƚƌĂƚŝĨŝĞĚ ďǇ ŚǇƉĞƌƚĞŶƐŝǀĞ ƐƚĂƚƵƐ ĨŽƌ ĂŶ ĂĚĚŝƚŝŽŶĂů 
ϴ ĚĂǇƐ͘ tĞ ƌĞƋƵĞƐƚĞĚ ƚŚĂƚ Ăƚ ůĞĂƐƚ ϮϬй ŽĨ ƚŚĞ ƐƵďũĞĐƚƐ ŚĂǀĞ ĐŽŶƚƌŽůůĞĚ ,dE ;ĚĞĨŝŶĞĚ ĂƐ ŚĂǀŝŶŐ 
ƚǁŽ Žƌ ĨĞǁĞƌ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞ ŵĞĚŝĐĂƚŝŽŶƐͿ͘ ^ƵďũĞĐƚƐ ǁŝƚŚ ĚŝĂďĞƚĞƐ ĐŽƵůĚ ĂůƐŽ ďĞ ĞŶƌŽůůĞĚ͘ 
��WD ;Ϯϰ ŚŽƵƌͿ ǁĂƐ ĐŽŶĚƵĐƚĞĚ Ăƚ ďĂƐĞůŝŶĞ ;�ĂǇ ͲϭͿ ĂŶĚ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ŽƉĞŶͲůĂďĞů ;�ĂǇ ϴͿ 
ĂŶĚ ƌĂŶĚŽŵŝǌĞĚ ǁŝƚŚĚƌĂǁ ;�ĂǇ ϭϲͿ ƉĞƌŝŽĚƐ͘ dŚĞ ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ ǁĂƐ ƚŚĞ ŝŶƚƌĂͲƐƵďũĞĐƚ ŵĞĂŶ 
ĐŚĂŶŐĞ ŝŶ ^�W ĨƌŽŵ ďĂƐĞůŝŶĞ ;�ĂǇ ͲϭͿ ĚƵƌŝŶŐ ƚŚĞ ĚĂǇƚŝŵĞ ƉĞƌŝŽĚ ;ϲ͗ϬϬ Ă͘ŵ͘ ƚŽ ϭϬ͗ϬϬ Ɖ͘ŵ͘Ϳ ŽŶ 
�ĂǇ ϴ͘ dŚĞ ƐƚƵĚǇ ǁĂƐ ĚĞƐŝŐŶĞĚ ƚŽ ĞǆĐůƵĚĞ Ă ϰ ŵŵ ,Ő ŝŶĐƌĞĂƐĞ͕ ĂƐƐƵŵŝŶŐ ĂŶ ŝŶĐƌĞĂƐĞ ŽĨ Ϯ ŵŵ 
,Ő ĂŶĚ ƐƚĂŶĚĂƌĚ ĚĞǀŝĂƚŝŽŶ ŽĨ ϵ ŵŵ ,Ő͘ 

ZĞƐƵůƚƐ ŽĨ �D�'Ͳ�DdͲ,^��ͲϭϬϭ ǁĞƌĞ ƐƵďŵŝƚƚĞĚ ŽŶ Ϯϯ�ƉƌϮϬϭϵ͘ �ůŝŐŝďůĞ ƐƵďũĞĐƚƐ ǁĞƌĞ 
ƉƌĞŵĞŶŽƉĂƵƐĂů͕ ŶŽŶƉƌĞŐŶĂŶƚ ĨĞŵĂůĞƐ ŝŶ ŐŽŽĚ ŐĞŶĞƌĂů ŚĞĂůƚŚ͕ ďĞƚǁĞĞŶ ϭϴ ƚŽ ϱϱ ǇĞĂƌƐ ŽĨ ĂŐĞ 
;ŝŶĐůƵƐŝǀĞͿ͘ dŚĞƌĞ ǁĞƌĞ Ϯϲϲ ƐƵďũĞĐƚƐ ƐĐƌĞĞŶĞĚ͕ ŽĨ ǁŚŽŵ ϭϰϲ ǁĞƌĞ ĞŶƌŽůůĞĚ ĂŶĚ ĚŽƐĞĚ ŽŶ �ĂǇ Ͳϭ͘ 
� ƚŽƚĂů ŽĨ ϭϯϲ ƐƵďũĞĐƚƐ ĞŶƚĞƌĞĚ ƚŚĞ ŽƉĞŶͲůĂďĞů ƉĞƌŝŽĚ ĂŶĚ ƚŚĞ ϭϮϳ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚŝƐ ƉĞƌŝŽĚ ŽĨ 
ƐƚƵĚǇ ĞŶƚĞƌĞĚ ƚŚĞ ƌĂŶĚŽŵŝǌĞĚ ǁŝƚŚĚƌĂǁĂů ƉĞƌŝŽĚ ;ϲϰ ƚĂŬŝŶŐ �Dd ǀĞƌƐƵƐ ϲϯ ƚĂŬŝŶŐ W�KͿ͘ � ƚŽƚĂů 
ŽĨ ϭϮϮ ƐƵďũĞĐƚƐ ĐŽŵƉůĞƚĞĚ ƚŚĞ ƌĂŶĚŽŵŝǌĞĚ ǁŝƚŚĚƌĂǁĂů ƉŽƌƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ͖ ŽŶůǇ ƚǁŽ ƐƵďũĞĐƚƐ 
;ŽŶĞ �Dd ĂŶĚ ŽŶĞ W�KͿ ŚĂĚ ĐŽŶƚƌŽůůĞĚ ,dE͘ 

��ĂZW ĞǀĂůƵĂƚĞĚ ƚŚĞ ĐŚĂŶŐĞƐ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ƚŚĞ ŵĞĂŶ ^�W͕ ��W͕ ĂŶĚ ,Z ŽŶ �ĂǇ ϴ ĨŽƌ ƚŚĞ 
��WD ƉŽƉƵůĂƚŝŽŶ͖ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ ǁĂƐ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƉƌŝŵĂƌǇ ĂŶĂůǇƐŝƐ ĂŶĚ 
ƐƵŵŵĂƌŝǌĞĚ ŝŶ Ă ƌĞǀŝĞǁ ĚĂƚĞĚ ϮϯDĂǇϮϬϭϵ͘ �ĞĐĂƵƐĞ ƚŚĞ ĐŚĂŶŐĞƐ ĂƌĞ ƚŝŵĞͲĚĞƉĞŶĚĞŶƚ͕ ƚŚĞ 
ƌĞƐƵůƚƐ ĂƌĞ ƐŚŽǁŶ͕ ŐƌŽƵƉĞĚ ŝŶƚŽ ĨŽƵƌ ƉŽƐƚͲĚŽƐĞ ƚŝŵĞ ŝŶƚĞƌǀĂůƐ ;Ϭ ƚŽ ϰ ŚŽƵƌƐ͕ хϰ ƚŽ ϴ ŚŽƵƌƐ͕ хϴ ƚŽ 
ϭϮ ŚŽƵƌƐ͕ ĂŶĚ хϭϮ ƚŽ Ϯϰ ŚŽƵƌƐͿ ďĞůŽǁ ŝŶ &ŝŐƵƌĞ ϯϬ͘ dŚĞ ƌĞƐƵůƚƐ ĚĞŵŽŶƐƚƌĂƚĞ ƚŚĂƚ ƚŚĞ ŝŶĐƌĞĂƐĞ ŝŶ 
�W ŝƐ ůĂƌŐĞƐƚ ŝŶ ƚŚĞ ĨŝƌƐƚ ϴ ŚŽƵƌƐ ƉŽƐƚͲĚŽƐĞ͖ ƚŚĞ ƌĞĚƵĐƚŝŽŶ ŝŶ ,Z ŝƐ ĂůƐŽ ŐƌĞĂƚĞƐƚ ŝŶ ƚŚĞ ĨŝƌƐƚ ϴ 
ŚŽƵƌƐ ƉŽƐƚͲĚŽƐĞ͘ dŚĞƐĞ ĐŚĂŶŐĞƐ ĂƉƉĞĂƌ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ƌĞƐƵůƚƐ ĨƌŽŵ ^ƚƵĚǇ ϱϰ ĚŝƐĐƵƐƐĞĚ 
ĂďŽǀĞ ĂŶĚ ƐƵŐŐĞƐƚ ƚŚĂƚ ƚŚĞ ƉĞĂŬ ŵĞĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ƐǇƐƚŽůŝĐ ĂŶĚ ĚŝĂƐƚŽůŝĐ �W ŝƐ Ϯ ƚŽ ϯ ŵŵ ,Ő͘ 

ϭϵϬ
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submitted the final study report during the review cycle, which was considered a major

amendment that extended the PDUFA date by three months.

Study AMAG-BMT-HSDD-101 was an open-label, phase 1, PBO-controlled, double-blind,

parallel-arm, randomized-withdrawal ABPM study in premenopausal women. The study

evaluated daily administration of BMT 1.75 mg SC for 8 days (open-label), followed by

randomized (1:1), PBO-controlled withdrawal, stratified by hypertensive status for an additional

8 days. We requested that at least 20% of the subjects have controlled HTN (defined as having

two or fewer antihypertensive medications). Subjects with diabetes could also be enrolled.

ABPM (24 hour) was conducted at baseline (Day -1) and at the end of the open-label (Day 8)

and randomized withdraw (Day 16) periods. The primary endpoint was the intra-subject mean

change in SBP from baseline (Day -1) during the daytime period (6:00 am. to 10:00 pm.) on

Day 8. The study was designed to exclude a 4 mm Hg increase, assuming an increase of 2 mm

Hg and standard deviation of 9 mm Hg.

Results of AMAG-BMT-HSDD-101 were submitted on 23Apr2019. Eligible subjects were

premenopausal, nonpregnant females in good general health, between 18 to 55 years of age

(inclusive). There were 266 subjects screened, of whom 146 were enrolled and dosed on Day -1.

A total of 136 subjects entered the open-label period and the 127 who completed this period of

study entered the randomized withdrawal period (64 taking BMT versus 63 taking PBO). A total

of 122 subjects completed the randomized withdrawal portion of the study; only two subjects

(one BMT and one PBO) had controlled HTN.

DCaRP evaluated the changes from baseline in the mean SBP, DBP, and HR on Day 8 for the

ABPM population; the assessment was consistent with the Applicant’s primary analysis and

summarized in a review dated 23May2019. Because the changes are time-dependent, the

results are shown, grouped into four post-dose time intervals (0 to 4 hours, >4 to 8 hours, >8 to

12 hours, and >12 to 24 hours) below in Figure 30. The results demonstrate that the increase in

BP is largest in the first 8 hours post-dose; the reduction in HR is also greatest in the first 8

hours post-dose. These changes appear consistent with the results from Study 54 discussed

above and suggest that the peak mean increase in systolic and diastolic BP is 2 to 3 mm Hg.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� &KDQJH IURP %DVHOLQH �'D\ ��� WR (QG RI 2SHQ�/DEHO 7UHDWPHQW �'D\ �� IRU 6\VWROLF
%ORRG 3UHVVXUH� 'LDVWROLF %ORRG 3UHVVXUH� DQG +HDUW 5DWH 2YHU 7LPH 

� ĐŽŵƉĂƌŝƐŽŶ ŽĨ ƚŚĞ ĐŚĂŶŐĞƐ ŝŶ �W ƵƐŝŶŐ ƚŚĞ ƐĂŵĞ ƚŝŵĞ ǁŝŶĚŽǁƐ ĂƐ ĚĞƐĐƌŝďĞĚ ĂďŽǀĞ ƐŚŽǁĞĚ 
ƚŚĂƚ ƚŚĞ ŝŶĐƌĞĂƐĞ ŝŶ �W ŽďƐĞƌǀĞĚ ĂĨƚĞƌ ϴ ĚĂǇƐ ŽĨ ĚŽƐŝŶŐ ŝŶ ƚŚĞ ŽƉĞŶͲůĂďĞů ƉĞƌŝŽĚ ĚŝĚ ŶŽƚ ŝŶĐƌĞĂƐĞ 
ĨƵƌƚŚĞƌ ǁŝƚŚ ϴ ĂĚĚŝƚŝŽŶĂů ĚĂǇƐ ŽĨ ĚŽƐŝŶŐ ŝŶ ƚŚĞ ƌĂŶĚŽŵŝǌĞĚ ǁŝƚŚĚƌĂǁĂů ƉĞƌŝŽĚ͘ dŚĞƐĞ ĨŝŶĚŝŶŐƐ 
ĂƌĞ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ ϯϭ ďĞůŽǁ͘ 

)LJXUH ��� &KDQJH )URP 'D\ � �(QG RI 2SHQ�/DEHO 7UHDWPHQW� WR 'D\ �� �(QG RI 5DQGRPL]HG
:LWKGUDZDO� IRU 3DWLHQWV 5HFHLYLQJ %07�3ODFHER DQG %07�%07 

%ODFN� SODFHER� RUDQJH� EUHPHODQRWLGH �%07� 

dŚŝƐ ��WD ƐƚƵĚǇ ĚĞŵŽŶƐƚƌĂƚĞƐ ƚŚĂƚ ƚŚĞ ŝŶĐƌĞĂƐĞ ŝŶ �W ǁŝƚŚ �Dd ĂĨƚĞƌ ϭϲ ĚĂǇƐ ŽĨ ĚĂŝůǇ ĚŽƐŝŶŐ ŝƐ 
ƐŝŵŝůĂƌ ƚŽ ϴ ĚĂǇƐ ŽĨ ĚŽƐŝŶŐ͕ ĂŶĚ ƚŚĂƚ ƚŚĞ ŝŶĐƌĞĂƐĞ ŝŶ �W ŝƐ ƚƌĂŶƐŝĞŶƚ ĚƵƌŝŶŐ ƚŚĞ ĚĂǇ ĂŶĚ ƌĞƚƵƌŶƐ ƚŽ 
ďĂƐĞůŝŶĞ ďĞĨŽƌĞ ƚŚĞ ĞǆƉĞĐƚĞĚ ŶĞǆƚ ĚŽƐĞ͘ 

ϭϵϭ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

WŚĂƐĞ ϯ ^ƚƵĚŝĞƐ 
dŚĞ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ƵƐĞĚ ƐƚĂŶĚĂƌĚŝǌĞĚ ĂƵƚŽŵĂƚĞĚ ĐƵĨĨ �W ĂƐƐĞƐƐŵĞŶƚƐ ĨŽƌ ŝŶͲĐůŝŶŝĐ ǀŝƐŝƚƐ ĂŶĚ 
ƚŚƌŽƵŐŚŽƵƚ ƐĂĨĞƚǇ ĨŽůůŽǁͲƵƉ͘ DĞĂƐƵƌĞŵĞŶƚƐ ǁĞƌĞ ŽďƚĂŝŶĞĚ ƉƌĞĚŽƐĞ͕ ϭ͘Ϭ͕ ϭ͘ϱ͕ ĂŶĚ Ϯ͘Ϭ ŚŽƵƌƐ 
ĂĨƚĞƌ ƚŚĞ ĨŝƌƐƚ ŝŶͲĐůŝŶŝĐ ĚŽƐĞ ĂŶĚ ƚŚĞŶ Ăƚ ĨŽůůŽǁͲƵƉ ǀŝƐŝƚƐ͘ �W ƐƚŽƉƉŝŶŐ ĐƌŝƚĞƌŝĂ ĂƌĞ ůŝƐƚĞĚ ŝŶ dƌŝĂů 
�ĞƐŝŐŶ ƐƵďƐĞĐƚŝŽŶ ŽĨ ^ĞĐƚŝŽŶ ϴ͘ϭ͘ϭ͘ DĞĂŶ W�KͲƐƵďƚƌĂĐƚĞĚ ƌĞƐƵůƚƐ ĨŽůůŽǁŝŶŐ ƚŚĞ ĨŝƌƐƚ ŝŶͲĐůŝŶŝĐ 
ĚŽƐĞ ĂƌĞ ƐŚŽǁŶ ŝŶ dĂďůĞ ϱϲ ďĞůŽǁ͘ 

7DEOH ��� 3KDVH � &KDQJH LQ 0HDQ 0DQXDO &XII %ORRG 3UHVVXUH DQG +HDUW 5DWH )ROORZLQJ )LUVW
'RVH LQ &OLQLF 9LVLW � 

6WXG\ ��� 6WXG\ ��� 
3%2 3%2 

7LPHSRLQW 6XEWUDFWHG 6XEWUDFWHG 
�KRXUV� 3%2  %07  &KDQJH 3%2 %07 &KDQJH 
6%3 �PP +J� 

��� ��� ����� ��� ���  ����� ��� �  ���  ����� ��� ��� ����� ��� ���  
��� ��� ����� ��� ���  ����� ��� ��� ��� ����� ��� ��� ����� ��� ���  
��� ��� ����� ��� ���  ����� ��� ��� ��� ����� ��� ��� ����� ��� ���  

'%3 �PP +J� 
��� ��� ����� ��� ���  ����� ��� ��� ��� ����� ��� ��� ����� ��� ���  
��� ��� ����� ��� ���  ����� ��� ��� ��� ����� ��� ��� ����� ��� ���  
��� ��� ����� ��� ���  ����� ��� ��� ��� ����� ��� ��� ����� ��� ���  

3XOVH �ESP� 
��� ��� ����� ��� ���� ����� ��� �� ��� ����� ��� ���� ����� ��� ����  
��� ��� ����� ��� ���� ����� ��� ���� ��� ����� ��� ���� ����� ��� ����  
��� ��� ����� ��� ���� ����� ��� ���� ��� ����� ��� ���� ����� ��� ����  

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� ES EORRG SUHVVXUH� ESP EHDWV SHU PLQXWH� '%3 GLDVWROLF EORRG SUHVVXUH� 3%2 SODFHER 
6RXUFH� ��� DQG ��� &65� 7DEOH ��������� SDJH ���� DQG ����� UHVSHFWLYHO\ 

dŚĞ ƌĞŵĂŝŶŝŶŐ ŝŶͲĐůŝŶŝĐ ĐƵĨĨ ƌĞĂĚŝŶŐƐ ǁĞƌĞ ŶŽƚ ƚŝŵĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ŝŶũĞĐƚŝŽŶ ŽĨ �Dd͖ 
ƚŚĞƌĞĨŽƌĞ͕ ƚŚŽƐĞ ůĂƚĞƌ ǀŝƚĂů ƐŝŐŶ ƌĞĂĚŝŶŐƐ ŵĂǇ ŚĂǀĞ ďĞĞŶ ĂĐƋƵŝƌĞĚ ŽĨĨ ĚƌƵŐ ŵĂŬŝŶŐ ƚŚĞ �W 
ƌĞĂĚŝŶŐƐ ůĞƐƐ ŝŶĨŽƌŵĂƚŝǀĞ͘ 

�ĚǀĞƌƐĞ �ǀĞŶƚƐ ŽĨ ,ǇƉĞƌƚĞŶƐŝŽŶͬ�ůĞǀĂƚĞĚ �ůŽŽĚ WƌĞƐƐƵƌĞ ;WŚĂƐĞ ϯͿ 
dǁĞůǀĞ ƐƵďũĞĐƚƐ ƌĞĐĞŝǀŝŶŐ �Dd ŚĂĚ d���Ɛ ĐŽĚĞĚ ĂƐ ͞ďůŽŽĚ ƉƌĞƐƐƵƌĞ ŝŶĐƌĞĂƐĞĚ͕͟ ͞ŚǇƉĞƌƚĞŶƐŝŽŶ͟ 
Žƌ ͞ŚǇƉĞƌƚĞŶƐŝǀĞ ƵƌŐĞŶĐǇ͘͟ ^ŝǆ ŽĨ ƚŚĞ ϭϮ ƐƵďũĞĐƚƐ ŚĂĚ ĞůĞǀĂƚĞĚ �W ĂĨƚĞƌ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ ŽĨ ƐƚƵĚǇ 
ĚƌƵŐ͘ dŚĞ ĨŝƌƐƚ ĚŽƐĞ ŽĨ ƐƚƵĚǇ ĚƌƵŐ ǁĂƐ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐ ;sŝƐŝƚ ϯ͕ ZĂŶĚŽŵŝǌĂƚŝŽŶ 
ǀŝƐŝƚͿ͘ KŶƐĞƚ ŽĨ �W ĞůĞǀĂƚŝŽŶƐ ďĞŐĂŶ ďĞƚǁĞĞŶ ϭ ŚŽƵƌ ;ĨŝƌƐƚ �W ĂƐƐĞƐƐŵĞŶƚͿ ĂŶĚ Ϯ͘ϱ ŚŽƵƌƐ ƉŽƐƚͲ 
ĚŽƐĞ͘ KŶĞ ŽĨ ƚŚĞƐĞ Ɛŝǆ ƉĂƚŝĞŶƚƐ ƌĞƉŽƌƚĞĚ ŝŵŵĞĚŝĂƚĞ ƐǇŵƉƚŽŵƐ ŽĨ ŚĞĂĚĂĐŚĞ ĂŶĚ ǀŽŵŝƚŝŶŐ ǁŝƚŚ 
ĞůĞǀĂƚŝŽŶ ŽĨ ��W ŵĞŶƚŝŽŶĞĚ ďƵƚ �W ƌĞĂĚŝŶŐƐ ǁĞƌĞ ŶŽƚ ƌĞƉŽƌƚĞĚ͘ dŚĞ ŽƚŚĞƌ Ɛŝǆ ƉĂƚŝĞŶƚƐ ŚĂĚ 
ĞůĞǀĂƚŝŽŶƐ Ăƚ ƌŽƵƚŝŶĞ ǀŝƐŝƚƐ͘ dŚĞ ƚŝŵŝŶŐ ŽĨ ƚŚĞ ůĂƐƚ ĚŽƐĞ ŝƐ ƵŶŬŶŽǁŶ ŝŶ ƚŚŽƐĞ ŝŶƐƚĂŶĐĞƐ͘ 

>ŝŵŝƚĞĚ ŶĂƌƌĂƚŝǀĞƐ ĨŽƌ ^ƚƵĚǇ ϯϬϭͲϭϲϮͲϭϬϬϭ ĐŽĚĞĚ ƚǁŽ ĞǀĞŶƚƐ ŽĨ ͞ŚǇƉĞƌƚĞŶƐŝǀĞ ƵƌŐĞŶĐǇ͕͟ 
ĂůƚŚŽƵŐŚ ƚŚĞ ĐůŝŶŝĐĂů ŝŶĨŽƌŵĂƚŝŽŶ ĚŽĞƐ ŶŽƚ ƉƌŽǀŝĚĞ ĂĚĞƋƵĂƚĞ ƐƵƉƉŽƌƚ ĨŽƌ ƚŚĞ ��͘ dŚĞ ƐĞĐŽŶĚ 
ĞǀĞŶƚ͕ ƌĞƐƵůƚŝŶŐ ŝŶ ƵƌŐĞŶƚ ĐĂƌĞ ĂŶĚ ŚŽƐƉŝƚĂů ĂĚŵŝƐƐŝŽŶ͕ ůĂĐŬĞĚ ĂŶǇ �W ƌĞĂĚŝŶŐƐ͘ dŚĞ �ƉƉůŝĐĂŶƚ 
ǁĂƐ ĂƐŬĞĚ ƚŽ ĞǆĞƌĐŝƐĞ ĚƵĞ ĚŝůŝŐĞŶĐĞ ŝŶ ŽďƚĂŝŶŝŶŐ ƚŚĞ ŝŶĨŽƌŵĂƚŝŽŶ͘ EŽ ĂĚĚŝƚŝŽŶĂů ŝŶĨŽƌŵĂƚŝŽŶ ǁĂƐ 
ƐƵďŵŝƚƚĞĚ͘ 

ϭϵϮ
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Table 57. Blood Pressure Increased Cases 
Doses Timing 

Age Completed TX Start AE Start Prior Relative 
USUBJID Race AECODE Severity DB? Date/Time Date/Time to AE to Dose BP Data 

(bf(6 46W BP increased 

49W BP increased 

40W BP increased 

35W DBP 
increased 

47W BP increased 
"transient 
elevation" 

44 B HTN 

26 B HTN 

28W Hypertensive 
urgency 
Hypertensive 
urgency 

31 w BP increased 

Mod 

Mild 

Mild 

Mild 

Mild 

Mod 

Mild 

Mod 

Mod 

Mod 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

ltiH6 1 1 hour 
after first 
dose 

139184, 1771104 

5 NIA No readings at time of event; 
2 hours later 141193; 
(baseline 126186) 

1 2.5 hours 
after first 
dose 

1591100; 1501103 

2 Immediate SAEs of vomiting, headache, 
flushing, tachycardia, and 
elevated DBP. Seen and 
admitted at urgent care. BP 
not provided in the narrative. 
No readino in VS dataset 

1 1.5 hours Moderate flushing. 
Discrepancy between 
narrative and dataset; per 
dataset ADAE: 121179 at 
baseline, at 1.5 h 155190 at 
1.5 hours, 1501111 on 
6Jan2016 

8 NIA 136192, drug withdrawn 

4 NIA 1461103, repeat 136191 

1 1.5 hours 136198 at 11 :55 a.m. 
*Not c/w HTN urgency 

2 NIA No clinic BP readings at that 
time; subject withdrawn 
*Not c/w HTN uroencv 

9 NIA 144195 at Week 28 
unscheduled visit 22Dec2015 
1691104 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

'RVHV 7LPLQJ
 
$JH &RPSOHWHG 7; 6WDUW $( 6WDUW 3ULRU 5HODWLYH
 

(b) (6)
868%-,' 5DFH $(&2'( 6HYHULW\ '%" 

(b) (6)
'DWH�7LPH 'DWH�7LPH WR $( WR 'RVH %3 'DWD
 

�� : %3 LQFUHDVHG 0LOG < � 1�$	 ������� UHSHDW ������� 3���� 
��6HS���� XQVFKHGXOHG 
������ 3��� 

�� : %3 LQFUHDVHG 0LOG 1 � ��� KRXUV ������� DW ��� KRXUV 
������ DW � KRXUV 

�� : +71 0LOG < � � KRXUV ������ DW � KRXUV� UHSHDW 
������ 

+71 0LOG < � 1�$ ������� ��� 
������� ��� 

+71 0LOG < � 1�$	 ������ DW ���� S�P�� :HHN 
��� ������ �$SU���� DW ���� 
S�P� �XQVFKHGXOHG YLVLW� 

$EEUHYLDWLRQV� $'$( DQDO\VLV GDWDVHW IRU DGYHUVH HYHQWV� $( DGYHUVH HYHQW� % EODFN� %3 EORRG SUHVVXUH� %07 EUHPHODQRWLGH� '% GRXEOH�EOLQG� '%3 GLDVWROLF EORRG 
SUHVVXUH� +71 K\SHUWHQVLRQ� 0RG PRGHUDWH� 6$( VHULRXV DGYHUVH HYHQWV� 7; WUHDWPHQW� : ZKLWH 

ϭϵϰ
 



    
  

   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

8.2.7. Hepatic Adverse Events 

� ƐŝŶŐůĞ ĐĂƐĞ ŽĨ ĂĐƵƚĞ ŚĞƉĂƚŝƚŝƐ ǁĂƐ ƌĞƉŽƌƚĞĚ ŝŶ ^ƚƵĚǇ ϯϬϭ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚǇ͘ � ĚĞůĂǇĞĚ ϭϱͲĚĂǇ 
ƐĂĨĞƚǇ ƌĞƉŽƌƚ ŽĨ ĂĐƵƚĞ ŚĞƉĂƚŝƚŝƐ ĨŽƌ ^ƵďũĞĐƚ (b) (6)ǁĂƐ ƐƵďŵŝƚƚĞĚ ŽŶ ͘ tĞ 
ĚĞĞŵĞĚ ƚŚĞ ĐĂƐĞ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ Ă ƉŽƚĞŶƚŝĂů ,Ǉ͛Ɛ ůĂǁ ĐĂƐĞ ĚƵĞ ƚŽ ĞůĞǀĂƚĞĚ �^d ;ŵĂǆŝŵƵŵ ϭϭϲϯ 

(b) (6)

hͬ>͕ ϰϬy h>EͿ͕ �>d ;ŵĂǆŝŵƵŵ ϭϬϲϱhͬ>͕ ϰϯy h>EͿ͕ d�ŝůŝ ;ŵĂǆŝŵƵŵ ϳ͘ϲ ŵŐͬĚ>͕ ϲy h>EͿ͕ ĂŶĚ Ă
(b) (6)ƐůŝŐŚƚůǇ ĞůĞǀĂƚĞĚ ĂůŬĂůŝŶĞ ƉŚŽƐƉŚĂƚĂƐĞ͘ ^ƵďũĞĐƚ ǁĂƐ Ă ϱϮͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ 

;�K� (b) (6) ĂŐĞ ǇĞĂƌƐ Ăƚ ĞŶƌŽůůŵĞŶƚͿ ǁŝƚŚ ŚŝƐƚŽƌǇ ŽĨ ŽďĞƐŝƚǇ ĂŶĚ ,dE ǁŚŽ ǁĂƐ ƚĂŬŝŶŐ 
ŶŽ ŵĞĚŝĐĂƚŝŽŶƐ ŽƚŚĞƌ ƚŚĂŶ �Dd͘ ^ŚĞ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ŝŶƚŽ ^ƚƵĚǇ ϯϬϭ ŽŶ 

(b) 
(6)

(b) (6)

(b) (6) ƐƚĂƌƚĞĚ ƚŚĞ 
ŽƉĞŶͲůĂďĞů ƉŚĂƐĞ ŽŶ ͕ ǁŝƚŚ ůĂƐƚ ĚŽƐĞ ŽŶ (b) (6)

�ĨƚĞƌ ƚĂŬŝŶŐ ϮϬ ĚŽƐĞƐ͕ ƐŚĞ ǁĂƐ ƐĞĞŶ ŝŶ ĐůŝŶŝĐ ĨŽƌ ĂŶ ĞĂƌůǇ ǁŝƚŚĚƌĂǁĂůͬ�K^ ǀŝƐŝƚ ŽŶ 
;^ƚƵĚǇ �ĂǇ ϯϴϲͿ ĚƵĞ ƚŽ ƌĞĐƵƌƌĞŶƚ ƉŽƐƚͲŝŶũĞĐƚŝŽŶ ƌŚŝŶŽƌƌŚĞĂ͘ �ƵƌŝŶŐ ƚŚĞ ǀŝƐŝƚ͕ ŝƚ ǁĂƐ ĚŝƐĐŽǀĞƌĞĚ͕ 

(b) (6)

ƚŽ ƚŚĞ ďĞƐƚ ŽĨ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ĞƐƚŝŵĂƚĞ͕ ƚŚĂƚ ƐŚĞ ŚĂĚ ďĞĞŶ ĞǆƉĞƌŝĞŶĐŝŶŐ ĨĂƚŝŐƵĞ ďĞŐŝŶŶŝŶŐ ŵŝĚͲ 
ƚŽͲůĂƚĞ :ƵůǇ͘ DŝůĚ ŶĂƵƐĞĂ͕ ůŽƐƐ ŽĨ ĂƉƉĞƚŝƚĞ͕ ƵŶĞǆƉĞĐƚĞĚ ǁĞŝŐŚƚ ĐŚĂŶŐĞ͕ ĂŶĚ ŝŶĐƌĞĂƐĞĚ ĨĂƚŝŐƵĞ 
ďĞŐĂŶ ŽŶ Žƌ ĂďŽƵƚ (b) (6)

(b) (6)

͘ dŚĞƐĞ ůĂƚƚĞƌ ƐǇŵƉƚŽŵƐ ƐƚĂƌƚĞĚ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϬ ĚĂǇƐ ĂĨƚĞƌ ŚĞƌ 
ůĂƐƚ ŝŶũĞĐƚŝŽŶ ŽŶ WŚǇƐŝĐĂů ĞǆĂŵ ŶŽƚĞĚ ƐĐůĞƌĂů ŝĐƚĞƌƵƐ ĂŶĚ ĚĂƌŬ ƵƌŝŶĞ͘ EŽ ŝŶĐŝƚŝŶŐ 
ĨĂĐƚŽƌƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ͘ ^ŚĞ ǁĂƐ ŶŽƚ ŚŽƐƉŝƚĂůŝǌĞĚ͘ >ŝǀĞƌ ƚĞƐƚ ǀĂůƵĞƐ ǁĞƌĞ ŚŝŐŚĞƐƚ Ăƚ ƚŝŵĞ ŽĨ 
ĚŝĂŐŶŽƐŝƐ ĂŶĚ ĚĞĐůŝŶĞĚ ŽǀĞƌ ƚŝŵĞ ;dĂďůĞ ϱϴ ĂŶĚ dĂďůĞ ϱϵͿ͘ dŚĞ ƉĞĂŬ ŝŶ ůŝǀĞƌ ƚĞƐƚƐ ĐŽƵůĚ ŶŽƚ ďĞ 
ĞƐƚĂďůŝƐŚĞĚ͘ >ŝǀĞƌ ƚĞƐƚƐ ǁĞƌĞ ǁŝƚŚŝŶ ƚŚĞ ŶŽƌŵĂů ƌĂŶŐĞ ĚƵƌŝŶŐ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ͘ 

7DEOH ��� /LYHU )XQFWLRQ 7HVWV� 6XEMHFW 
/DERUDWRU\ 7HVW
�1RUPDO 5DQJH� 
$67 ���� ��� ��� ��� ��� ��� ��� 

(b) (6)

(b) (6)

���±�� 8�/� 
$/7 
��±�� 8�/� 

���� ���� ��� ��� ��� ��� ��� 

7%LOL ���� ��� ��� ��� ��� ��� ��� 
����±���PJ�G/� 
$ONSKRV ��� ��� ��� ��� ��� ��� ��� 
���±��� 8�/� 
**7 ��� ² ²Y ² ² ² ² 
$EEUHYLDWLRQV� $ONSKRV DONDOLQH SKRVSKDWDVH� $/7 DODQLQH DPLQRWUDQVIHUDVH� $67 DVSDUWDWH DPLQRWUDQVIHUDVH� **7 
JDPPD�JOXWDP\O WUDQVIHUDVH� 7%LOL 7RWDO %LOLUXELQ� '23 GD\ RI SUHVHQWDWLRQ 

7DEOH ��� $GGLWLRQDO /LYHU )XQFWLRQ 7HVWV� 6XEMHFW 
(b) (6)

(b) (6)/DERUDWRU\ 7HVW
�1RUPDO 5DQJH� �9�� �9�� �9�� �9�� �9(�� 
/'+ 8�/ ��� ��� ��� ��� ��� 

(b) (6)

��� �� �� 
�QRW UHSRUWHG� 
$OEXPLQ ��� ��� ��� ��� ��� ��� �� �� 
����±���J�G� 
7RWDO SURWHLQ 
����±��� J�G/� 
3URWLPH 
����±���� V� 
$EEUHYLDWLRQ� /'+ 

��� ��� 

² ² 

ODFWDWH GHK\GURJHQDVH� 3URWLPH 

��� ��� 

² ² 

SURWKURPELQ WLPH� 9 

��� 

² 

YLVLW 

��� 

² 

�� 

����+ 

�� 

���� 

ϭϵϱ 

Reference ID: 4452816 



    

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞ ƐƵďũĞĐƚ͛Ɛ ǁĞŝŐŚƚ ƚƌĞŶĚĞĚ ĚŽǁŶǁĂƌĚ ǁŝƚŚ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŽĨ Ͳϲ͘ϵ ŬŐ͕ ďƵƚ ƐŚĞ ĚĞŶŝĞĚ 
ƵƐŝŶŐ ǁĞŝŐŚƚ ůŽƐƐ ƐƵƉƉůĞŵĞŶƚƐ Žƌ ĚƌƵŐƐ͘ >ŝƐŝŶŽƉƌŝů ǁĂƐ ůŝƐƚĞĚ ĂƐ Ă ŵĞĚŝĐĂƚŝŽŶ͕ ďƵƚ ƐŚĞ ŚĂĚ ŶĞǀĞƌ 
ĨŝůůĞĚ ƚŚĞ ƉƌĞƐĐƌŝƉƚŝŽŶ͘ EŽ ƌĞĐĞŶƚ ƚƌĂǀĞů ŽƚŚĞƌ ƚŚĂŶ ƚŚĞ ĨĂŵŝůǇ ĐĂďŝŶ ŝŶ EŽƌƚŚ �ĂƌŽůŝŶĂ͘ 

�Ŷ ĞǆƚĞŶƐŝǀĞ ĞǀĂůƵĂƚŝŽŶ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶĐůƵĚŝŶŐ ĐůŝŶŝĐĂů ĐŽƵƌƐĞ͕ ĨŽůůŽǁͲƵƉ ůĂďŽƌĂƚŽƌǇ ǁŽƌŬ͕ 
ƌĂĚŝŽůŽŐǇ ƌĞƐƵůƚƐ ;ƵůƚƌĂƐŽƵŶĚͿ͕ ƌĞǀŝĞǁ ŽĨ ŶŽŶĐůŝŶŝĐĂů ĂŶĚ ďŝŽƉŚĂƌŵĂĐŽůŽŐŝĐĂů ƐƚƵĚŝĞƐ͕ ĂŶĚ Ă 
ŵĞĐŚĂŶŝƐƚŝĐ ƐĞĂƌĐŚ ŽŶ ŵĞůĂŶŽĐŽƌƚŝŶ ƌĞĐĞƉƚŽƌ ĂŶĚ D^,ͲŵĞĚŝĂƚĞĚ ƉĂƚŚǁĂǇ͘ 

�ĚĚŝƚŝŽŶĂů ĐůŝŶŝĐĂů ĐŽƵƌƐĞ 

dŚĞ ƐƵďũĞĐƚ ǁĂƐ ĨŽůůŽǁĞĚ ĨŽƌ ĂŶ ĂĚĚŝƚŝŽŶĂů Ϯϰ ŵŽŶƚŚƐ͘ �ƵƌŝŶŐ ƚŚŝƐ ƉĞƌŝŽĚ͕ ƐŚĞ ŚĂĚ Ă ƐŵĂůů ďƵŵƉ 
ŝŶ �^dͬ�>d ŽĨ ϳϬ ĂŶĚ ϱϵ hͬ>͕ ƌĞƐƉĞĐƚŝǀĞůǇ͕ ŽŶ ǁŝƚŚ ƌĞƚƵƌŶ ƚŽ ŶŽƌŵĂů ƌĂŶŐĞ ďǇ 

͘ ZĞƉĞĂƚ ůĂďƐ ƐŚŽǁ ŶŽƌŵĂů �^dͬ�>d ďƵƚ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ d�ŝůŝ ϭ͘ϴ ŵŐͬĚ> 

(b) (6)

(b) (6)

;ƉƌĞǀŝŽƵƐůǇ ϭ͘Ϯ ƚŽ ϭ͘ϰ ƌĂŶŐĞͿ͘ dŚĞ ƉƌŽƚŝŵĞ ǁĂƐ ŶŽƌŵĂů͘ /Ŷ ƌĞƐƉŽŶƐĞ ƚŽ ŽƵƌ 

(b) (6)

͕ 
/ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚ ĨŽƌ ĂĚĚŝƚŝŽŶĂů ŝŶĨŽƌŵĂƚŝŽŶ ŝŶ ĂŶ ĂƚƚĞŵƉƚ ƚŽ ĞůƵĐŝĚĂƚĞ ƚŚĞ ĐĂƵƐĞ ŽĨ ŚĞƌ

(b) (6)

ĐŽŶƚŝŶƵĞĚ >&d ĂďŶŽƌŵĂůŝƚŝĞƐ ;Ğ͘Ő͕͘ ĚŝĂďĞƚĞƐ͕ ŶŽŶĂůĐŽŚŽůŝĐ ĨĂƚƚǇ ůŝǀĞƌ ĚŝƐĞĂƐĞ͕ ĂůĐŽŚŽů ƵƐĂŐĞ͕ 
ĞƚĐ͘Ϳ͕ ƚŚĞ ĨŽůůŽǁŝŶŐ ǁĂƐ ƐƵďŵŝƚƚĞĚ͗ ŵĂŐŶĞƚŝĐ ƌĞƐŽŶĂŶĐĞ ŝŵĂŐĞ ƐŚŽǁŝŶŐ ŶŽƌŵĂů ůŝǀĞƌ ĂŶĚ ŵŝůĚ 
ƐƉůĞŶŽŵĞŐĂůǇ͖ ŶŽƌŵĂů �^dͬ�>d ĂŶĚ ŶŽƌŵĂů d�ŝůŝ͖ ŶŽƌŵĂů ,ď�ϭĐ͘ �ĚĚŝƚŝŽŶĂů ůĂďƐ ŝŶĐůƵĚĞĚ 
ĞůĞǀĂƚĞĚ ŚŝŐŚ ƐĞŶƐŝƚŝǀŝƚǇ �ͲƌĞĂĐƚŝǀĞ ƉƌŽƚĞŝŶ ;ŝŶƚĞƌƉƌĞƚĞĚ ĂƐ ŚŝŐŚ ƌĞůĂƚŝǀĞ �s ƌŝƐŬͿ͕ ŶŽƌŵĂů 
ƉƌŽƚŝŵĞ͕ ĂŶĚ ŶŽƌŵĂů ŚĞƉĂƚŝĐ ƉĂŶĞů͕ ŝŶĐůƵĚŝŶŐ ,ĞƉĂƚŝƚŝƐ �͕ ŝŵŵƵŶŽŐůŽďƵůŝŶƐ͕ ŐĂŵŵĂͲŐůƵƚĂŵǇů 
ƚƌĂŶƐĨĞƌĂƐĞ͕ ĂŶĚ ŝƌŽŶ ƐƚƵĚŝĞƐ͘ dŚĞ ƐƵďũĞĐƚ ĂůƐŽ ŚĂĚ ĂŶ ĞůĞǀĂƚĞĚ ĨĞƌƌŝƚŝŶ ŽĨ ϳϭϵ ;ŶŽƌŵĂů ƌĂŶŐĞ ϭϱʹ 
ϭϱϬ ŶŐͬŵ>Ϳ ŽŶ ͘ ZĞƉĞĂƚ ĨĞƌƌŝƚŝŶ ŽŶ ǁĂƐ ŶŽƌŵĂů ;ϵϴ͕ ƌĂŶŐĞ ϭϬʹϮϯϮ ŶŐͬŵ>Ϳ͘ 
dŚĞ ƐƵďũĞĐƚ ǁĂƐ ĨŽůůŽǁĞĚ ĨŽƌ Ă ƚŽƚĂů ŽĨ Ϯ͘ϰ ǇĞĂƌƐ͘ 

(b) (6) (b) (6)

7DEOH ��� )ROORZ�8S /DERUDWRU\ 'DWD� 6XEMHFW 
/DERUDWRU\ 1R 
7HVW �1RUPDO 

(b) (6)

(b) (6) ,QWHUYDO 
5DQJH� 5HDGLQJV 
$67 �� �� �� �� �� �� �� 
���±�� 8�/� 
$/7 �� �� �� �� �� �� �� 
��±�� 8�/� 
7%LOL ��� ��� ��� ��� ��� ��� ��� 
����±���PJ�G/� 
$ONSKRV �� �� �� �� �� �� �� 
���±��� 8�/� 

(b) (6)

$EEUHYLDWLRQV� $/7 DODQLQH DPLQRWUDQVIHUDVH� $ONSKRV DONDOLQH SKRVSKDWDVH� $67 DVSDUWDWH DPLQRWUDQVIHUDVH� 7%LOL 7RWDO 
%LOLUXELQ 

dŚĞ ƐƵďũĞĐƚ ǁĂƐ ĐŽŶĨŝƌŵĞĚ ƚŽ ŚĂǀĞ ďĞĞŶ ƉƌĞŵĞŶŽƉĂƵƐĂů Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ƚŚĞ ƐƚƵĚǇ͘ �ƵƌƌĞŶƚ 
ŵĞŶŽƉĂƵƐĂů ƐƚĂƚƵƐ ŝƐ ƵŶŬŶŽǁŶ͘ ^ŚĞ ĐŽŶƚŝŶƵĞƐ ƚŽ ĚĞŶǇ ĂĐĞƚĂŵŝŶŽƉŚĞŶ ƵƐĞͬĂďƵƐĞ͕ ĂůĐŽŚŽů 
ŝŶƚĂŬĞ Žƌ ƵƐĞ ŽĨ ŚĞƌďĂů ƉƌĞƉĂƌĂƚŝŽŶƐ͘ �ƚ Ă ĨŽůůŽǁ ƵƉ ůŝǀĞƌ ĐŽŶƐƵůƚĂƚŝŽŶ ŽŶ ͕ ƚŚĞ ƐƵďũĞĐƚ 
ǁĂƐ ŐŝǀĞŶ Ă ĚŝĂŐŶŽƐŝƐ ŽĨ 'ŝůďĞƌƚ͛Ɛ ƐǇŶĚƌŽŵĞ ĂŶĚ ͞ƌĞƐŽůǀĞĚ �/>/͖͟ ŶŽ ĨƵƌƚŚĞƌ ǁŽƌŬƵƉ ǁĂƐ 

(b) (6)

ĚĞĞŵĞĚ ŶĞĐĞƐƐĂƌǇ͘ 

ϭϵϲ 

Reference ID: 4452816 



   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ZĞƐƵůƚ ŽĨ ƚŚĞ ŐůŽďĂů ĚĂƚĂďĂƐĞ ƐĞĂƌĐŚ ĨŽƌ ĂĚĚŝƚŝŽŶĂů ĐĂƐĞƐ ƌĞǀĞĂůĞĚ ŽŶĞ ĂĚĚŝƚŝŽŶĂů ŽĐĐƵƌƌĞŶĐĞ ŽĨ 
>&d ĞůĞǀĂƚŝŽŶ ŶŽƚ ĚĞĞŵĞĚ Ă ,Ǉ͛Ɛ ůĂǁ ĐĂƐĞ ŽĐĐƵƌƌŝŶŐ ŝŶ ĂůĐŽŚŽů ƐƚƵĚǇ WdͲϭϰϭͲϮϬϬϮͲϭϭ ;^ƵďũĞĐƚ 

(b) (6) ƵƐŝŶŐ ŝŶƚƌĂŶĂƐĂů �DdнĞƚŚĂŶŽů͕ ĚĞƐĐƌŝďĞĚ ďĞůŽǁ͘ 

^ƵďũĞĐƚ (b) (6)

� ϰϬͲǇĞĂƌͲŽůĚ ,ŝƐƉĂŶŝĐ ĨĞŵĂůĞ ǁŚŽ ŚĂĚ ĂŶ �>d ŽĨ ϯϭ hͬ> Ăƚ ƐĐƌĞĞŶŝŶŐ ĂŶĚ ϯϵ hͬ> Ăƚ ďĂƐĞůŝŶĞ 
;ŶŽƌŵĂů ƌĂŶŐĞ фϰϬ hͬ>Ϳ͘ �ƚ ĚŝƐĐŚĂƌŐĞ͕ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭϮ ŚŽƵƌƐ ĂĨƚĞƌ ƌĞĐĞŝǀŝŶŐ �DdнĞƚŚĂŶŽů͕ ƚŚĞ 
ƐƵďũĞĐƚ ŚĂĚ ĂŶ �>d ŽĨ ϭϮϰ hͬ>͕ ǁŝƚŚ ĨŽůůŽǁ ƵƉ ůĞǀĞů ŽĨ ϰϱ hͬ>͕ ϲ ĚĂǇƐ ůĂƚĞƌ͘ �^d ǁĂƐ Ϯϴ hͬ> Ăƚ 
ƚŚĞ ƐĐƌĞĞŶŝŶŐ ĂŶĚ ďĂƐĞůŝŶĞ ǀŝƐŝƚƐ ;ŶŽƌŵĂů ƌĂŶŐĞ фϯϳ hͬ>Ϳ͖ ǁŝƚŚ ŝŶĐƌĞĂƐĞ ƚŽ ϳϭ hͬ> Ăƚ ĚŝƐĐŚĂƌŐĞ 
ǁŝƚŚ ƌĞƚƵƌŶ ƚŽ ďĂƐĞůŝŶĞ ;Ϯϴ hͬ>Ϳ ϲ ĚĂǇƐ͘ dŚŝƐ ĞǀĞŶƚ ǁĂƐ ůĂďĞůĞĚ ĂŶ ĂĚǀĞƌƐĞ ĞǀĞŶƚ͘ 

7DEOH ��� 6XEMHFW /LYHU )XQFWLRQ 7HVWV DQG 'RVLQJ +LVWRU\ 
6FUHHQLQJ %DVHOLQH 'D\ �  'D\ � 'D\ � 'LVFKDUJH )ROORZ�XS 

%07 (WKDQRO %07� 
(WKDQRO$/7 ���� X�/� ��  ��  ���  ��  

$67 ���� X�/� �� �� �� �� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� $/7 DODQLQH DPLQRWUDQVIHUDVH� $67 DVSDUWDWH DPLQRWUDQVIHUDVH 

(b) (6)

(b) (6) (b) (6)

�ƵƌŝŶŐ ƚŚĞ /E� ƉŚĂƐĞ͕ ��ZhW ĐŽŶƐƵůƚĞĚ ǁŝƚŚ �/>/ ĞǆƉĞƌƚƐ ŝŶ ƚŚĞ �ŐĞŶĐǇ͘ tĞ ĐŽŶĐůƵĚĞĚ ;ůĞƚƚĞƌ
ĚĂƚĞĚ ϭϮ:ƵůϮϬϭϳͿ ƚŚĂƚ ƚŚĞ ĞƚŝŽůŽŐǇ ŽĨ ƚŚĞ ŝŶĚĞǆ ĐĂƐĞ ŽĨ ĂĐƵƚĞ ůŝǀĞƌ ŝŶũƵƌǇ ŚĂĚ ŶŽƚ ďĞĞŶ 
ĚĞƚĞƌŵŝŶĞĚ͘ dŚĞ ĞǆƉĞƌƚ ŽƉŝŶŝŽŶ ǁĂƐ ƚŚĂƚ �/>/ ǁĂƐ ŶŽƚ Ă ƉƌŽďĂďůĞ ĐĂƵƐĞ ĂŶĚ ƚŚŝƐ ĂƐƐĞƐƐŵĞŶƚ
ǁĂƐ ƐŚĂƌĞĚ ďǇ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƚǁŽ ŝŶĚĞƉĞŶĚĞŶƚ ƌĞǀŝĞǁƐ͖ ŚŽǁĞǀĞƌ͕ �/>/ ƌĞŵĂŝŶĞĚ ͞ƉŽƐƐŝďůĞ͟ ƉĞƌ
ZŽƵƐƐĞů hĐůĂĨ �ĂƵƐĂůŝƚǇ �ƐƐĞƐƐŵĞŶƚ DĞƚŚŽĚ ĂŶĚ �ƌƵŐͲ/ŶĚƵĐĞĚ >ŝǀĞƌ /ŶũƵƌǇ EĞƚǁŽƌŬ ƐĐŽƌŝŶŐ
ŵĞƚŚŽĚŽůŽŐǇ͘ 

dŚĞ /^^ ƌĞƉŽƌƚƐ ŽŶĞ ĐĂƐĞ ŽĨ ĂĐƵƚĞ ŚĞƉĂƚŝƚŝƐ ;ŝŶĚĞǆ ĐĂƐĞ ĚŝƐĐƵƐƐĞĚ ĂďŽǀĞ͕ ^ƵďũĞĐƚ
ŝŶ ^ƚƵĚǇ ϯϬϭ K>�Ϳ͘ �ƚ ƚŚĞ ƚŝŵĞ ŽĨ ƚŚĞ ŝŶĚĞǆ ĐĂƐĞ͕ Ăůů ƐƵďũĞĐƚƐ ŚĂĚ ĐŽŵƉůĞƚĞĚ ƚŚĞ ĐŽƌĞ ƐƚƵĚǇ͕ ďƵƚ 
ƚŚĞ K>� ǁĂƐ ŽŶŐŽŝŶŐ͘ dŚĞ �ƉƉůŝĐĂŶƚ ĂŶĂůǇǌĞĚ ��Ɛ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ƵƐŝŶŐ ƚŚĞ ,ĞƉĂƚŝĐ 
�ŝƐŽƌĚĞƌƐ ^ƚĂŶĚĂƌĚŝƐĞĚ DĞĚ�Z� YƵĞƌǇ ƚŽ ƐĞĂƌĐŚ ĨŽƌ ĂĚĚŝƚŝŽŶĂů ĐĂƐĞƐ ;ƐĞĞ dĂďůĞ ϲϮ ďĞůŽǁͿ͘ KŶĞ 
ƐƵďũĞĐƚ ǁĂƐ ĨŽƵŶĚ ǁŝƚŚ Ă ''d ĞůĞǀĂƚŝŽŶ ;ƌĂƚĞĚ ͞ƐĞǀĞƌĞ͟Ϳ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ ƉůĂĐĞďŽ͘ 

(b) (4)

dŚĞƌĞ ǁĂƐ ŽŶĞ ĂĚĚŝƚŝŽŶĂů ĞůĞǀĂƚŝŽŶ ŽĨ ƚƌĂŶƐĂŵŝŶĂƐĞ ďĞƚǁĞĞŶ ϯy ĂŶĚ ϱy h>E͕ ^ƵďũĞĐƚ
͕ Ă ϮϬͲǇĞĂƌͲŽůĚ ĨĞŵĂůĞ ǁŝƚŚ ŵĂǆŝŵƵŵ �^d ŽĨ ϭϱϭ hͬ> Ăƚ tĞĞŬ ϯϮ ŽĨ ĐŽƌĞ ƉŚĂƐĞ ;�>d ŽĨ ϱϯ 

(b) (6)

ĂŶĚ ŶŽƌŵĂů ƌĂŶŐĞ d�ŝůŝͿ͘ �ĂƐĞůŝŶĞ ǀĂůƵĞƐ ǁĞƌĞ ǁŝƚŚŝŶ ŶŽƌŵĂů ƌĂŶŐĞ͘ 

ϭϵϳ
 

Reference ID: 4452816 



 

     
 

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� $GYHUVH (YHQWV RI 604 +HSDWLF 'LVRUGHU LQ 6& %07 3KDVH � &RUH DQG ([WHQVLRQ
6WXGLHV LQ +6''� 6DIHW\ 3RSXODWLRQ� $QDO\VLV *URXS $�$ 

&RUH�(;7 6WXGLHV
&RUH 6WXGLHV (;7 6WXGLHV &RPELQHG 

3%2 %07 ���� PJ %07 ���� PJ %07 ���� PJ 
6\VWHP 2UJDQ &ODVV 3UHIHUUHG �1 ���� �1 ���� �1 ���� �1 ����� 
7HUP Q ��� Q ��� Q ��� Q ��� 
$Q\ DGYHUVH HYHQW � ����� � ����� � ����� �� ����� 
,QYHVWLJDWLRQV � ����� � ����� � ����� �� ����� 

%ORRG ELOLUXELQ LQFUHDVHG � � ����� � ����� � ����� 
$VSDUWDWH DPLQRWUDQVIHUDVH � ����� � � ����� � ����� 
LQFUHDVHG 

/LYHU IXQFWLRQ WHVW DEQRUPDO � ����� � ����� � ����� � ����� 
$ODQLQH DPLQRWUDQVIHUDVH � ����� � � ����� � ����� 
LQFUHDVHG 

*DPPD�JOXWDP\OWUDQVIHUDVH � ����� � ����� � � ������ 
LQFUHDVHG 

+HSDWLF HQ]\PH LQFUHDVHG � � � ����� � ������ 
&RQJHQLWDO� IDPLOLDO� DQG JHQHWLF � � ����� � � ������ 
GLVRUGHUV 
+HUHGLWDU\ KDHPRFKURPDWRVLV � � ����� � � ������ 

+HSDWRELOLDU\ GLVRUGHUV � � � ����� � ������ 
+HSDWLWLV DFXWH � � � ����� � ������ 

1HRSODVPV EHQLJQ� PDOLJQDQW DQG � � ����� � � ������ 
XQVSHFLILHG �LQFO F\VWV DQG SRO\SV� 
+HSDWLF DGHQRPD � � ����� � � ������ 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� +6'' K\SRDFWLYH VH[XDO GHVLUH GLVRUGHU� 6& VXEFXWDQHRXV� 604 
VWDQGDUGLVHG 0HG'5$ TXHU\� (;7 H[WHQVLRQ 
 $OO VXEMHFWV H[SRVHG WR %07 LQ ERWK FRUH DQG H[WHQVLRQ 
6RXUFH� $SSOLFDQW 7DEOH ��� ,66 SDJH �� 

;ƐĞĞ &ŝŐƵƌĞ ϯϮ ďĞůŽǁͿ͘ &�� ĐŽŶĨŝƌŵĞĚ ƚŚĞƐĞ ƉůŽƚƐ͘ EŽ ǁŽƌƌŝƐŽŵĞ ƚƌĞŶĚƐ ǁĞƌĞ ŝĚĞŶƚŝĨŝĞĚ ŝŶ 
ƚŚĞ ůĂďŽƌĂƚŽƌǇ ĚĂƚĂ ĂůƚŚŽƵŐŚ ƚŚĞ ƐŝŶŐůĞ ĐĂƐĞ ŽĨ ŚĞƉĂƚŝƚŝƐ ǁŝůů ďĞ ŝŶĐůƵĚĞĚ ŝŶ ůĂďĞůŝŶŐ͘ 

KƚŚĞƌ ƚŚĂŶ ƚŚĞ ŝŶĚĞǆ ĐĂƐĞ ǁŝƚŚ ĞůĞǀĂƚĞĚ �^dͬ�>d ;хϰϬy h>EͿ ĂŶĚ d�ŝůŝ ;ϲy h>EͿ͕ ƚŚĞƌĞ ǁĞƌĞ ĨĞǁ
ŽƵƚůŝĞƌƐ ŝŶ ƚŚĞƐĞ ŵĂƌŬĞƌƐ ;ƐĞĞ dĂďůĞ ϲϯ ďĞůŽǁͿ͘ dŚĞ ŐƌĞĂƚĞƐƚ ŶƵŵďĞƌ ŽĨ ŽĐĐƵƌƌĞŶĐĞƐ ŝŶǀŽůǀĞĚ 
d�ŝůŝ хϭ͘ϱy ƚŽ Ϯy h>E͘ �ǀĂůƵĂƚŝŽŶ ŽĨ ĚƌƵŐͲŝŶĚƵĐĞĚ ƐĞƌŝŽƵƐ ŚĞƉĂƚŽƚŽǆŝĐŝƚǇ ƉůŽƚƐ ŽĨ ƚŚĞ ĂǀĂŝůĂďůĞ
ĚĂƚĂ ŝŶ ƉŚĂƐĞ ϯ ƐŚŽǁƐ ƚŚĞ ƚǁŽ ƐƵďũĞĐƚƐ ĂůƌĞĂĚǇ ĚŝƐĐƵƐƐĞĚ ĂďŽǀĞ (b) (6)

ϭϵϴ
 

Reference ID: 4452816 



    
  

    

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 3RVW�%DVHOLQH 2XWOLHU /LYHU )XQFWLRQ 7HVW 5HVXOWV LQ 6& %07 3KDVH � &RUH DQG
([WHQVLRQ 6WXGLHV� 6DIHW\ 3RSXODWLRQ� $QDO\VLV *URXS $�$ 

/LYHU )XQFWLRQ 7HVW 9DOXHV 
%07 LQ &RUH�(;7 %07 LQ (;7 6WXG\ 7RWDO %07 

9DULDEOH &DWHJRU\ 6WXGLHV �1 ���� 2QO\ �1 ���� �1 ����� 
$/7
 
!�±�; 8/1 � � ����� � �����
 
!�±��; 8/1 � � �
 
!��±��; 8/1 � � �
 
!��; 8/1 � ����� � � �����
 

$67
 
!�±�; 8/1 � ����� � � �����
 
!�±��; 8/1 � � �
 
!��±��; 8/1 � � �
 
!��; 8/1 � ����� � � �����
 

(OHYDWHG $/7 RU $67 OHYHOV
 
$/7 RU $67 (OHYDWLRQ !�; 8/1 � ����� � ����� � �����
 
$/7 RU $67 (OHYDWLRQ !�; 8/1 � ����� � � �����
 

7RWDO %LOLUXELQ
 
!���±�; 8/1 � ����� � ����� � �����
 
!�±�; 8/1 � ����� � � �����
 
!�; 8/1 � ����� � � �����
 

3RWHQWLDO +\ 
V /DZ
 
$/7 RU $67 !�; 8/1 DQG WRWDO
 � ����� � � ����� ELOLUXELQ !�; 8/1 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� $/7 DODQLQH DPLQRWUDQVIHUDVH� $67 DVSDUWDWH DPLQRWUDQVIHUDVH� 6& VXEFXWDQHRXV� 
8/1 XSSHU OLPLW RI QRUPDO� (;7 H[WHQVLRQ 
6RXUFH� $SSOLFDQW 7DEOH ��� ,66 SDJH ��� 

)LJXUH ��� (YDOXDWLRQ RI 'UXJ�,QGXFHG 6HULRXV +HSDWRWR[LFLW\ 3ORWV IRU 3KDVH � &RPELQHG
 

$EEUHYLDWLRQV� $/7 DODQLQH DPLQRWUDQVIHUDVH� $67 DVSDUWDWH DPLQRWUDQVIHUDVH� %07 EUHPHODQRWLGH� 8/1 XSSHU OLPLW RI 
QRUPDO 
6RXUFH� ,66� )LJXUH �� SDJHV ���±��� 

ϭϵϵ
 

Reference ID: 4452816 



(b) (6)

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

8.2.8. Skin Disorders 

EŽŶĐůŝŶŝĐĂů ĚĂƚĂ ŝŶĚŝĐĂƚĞ ƚŚĂƚ �Dd ƐƚŝŵƵůĂƚĞƐ D�ZͲϭ ĂŶĚ ĂŶ ŝŵďĂůĂŶĐĞ ŝŶ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬ 
ƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ ǁĂƐ ŶŽƚĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͘ dŚĞ ŵĞĐŚĂŶŝƐŵ ůĞĂĚŝŶŐ ƚŽ ƚŚŝƐ ĨŽĐĂů 
ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ŝŶ ǁŽŵĞŶ ŝƐ ƵŶŬŶŽǁŶ͘ 

^ŬŝŶ >ĞƐŝŽŶƐͬEĞŽƉůĂƐŵƐ 
�ƵƌŝŶŐ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ �Dd͕ ƌĞƉŽƌƚƐ ŽŶ ŵĞůĂŶŽĐǇƚŝĐ ŶĞǀŝ ĂŶĚ ĐƵƚĂŶĞŽƵƐ ŵĂůŝŐŶĂŶĐǇ ǁĞƌĞ ĂƐ 
ĨŽůůŽǁƐ͗ 

x 
x 
EŽ ƐƵďũĞĐƚ ĞǆƉĞƌŝĞŶĐĞĚ Ă ĐƵƚĂŶĞŽƵƐ ŵĂůŝŐŶĂŶĐǇ͘ 
KŶĞ ƐƵďũĞĐƚ ĞǆƉĞƌŝĞŶĐĞĚ ĐŚĂŶŐŝŶŐ ŵŽůĞ ǁŝƚŚ ƉŝŐŵĞŶƚ ĂŶĚ 

ůĞĂĚ ƚŽ ĚŽƐĞ ĐŚĂŶŐĞ͘ WĞƌ ĂĞ͘ǆƉƚ ĚĂƚĂƐĞƚ͕ ƚŚĞ ŽŶƐĞƚ ŽĨ ƚŚĞ ĞǀĞŶƚ ďĞŐĂŶ ǁŝƚŚŝŶ ƚŚĞ ĨŝƌƐƚ 
ŵŽŶƚŚ ŽĨ ƚƌĞĂƚŵĞŶƚ ĂŶĚ ƌĞƐŽůǀĞĚ ďĞƚǁĞĞŶ ƚŚĞ ϭϬƚŚ ĂŶĚ ϭϭƚŚ ĚŽƐĞƐ͘ EŽ ĞǆĐŝƐŝŽŶ ǁĂƐ 
ƌĞƉŽƌƚĞĚ͘ 

ƐŚĂƉĞ ĐŚĂŶŐĞ ƚŚĂƚ ǁĂƐ ŵŝůĚ͕ ŶŽƚ ƌĞůĂƚĞĚ ƚŽ ƐƚƵĚǇ ĚƌƵŐ͕ ƌĞĐŽǀĞƌĞĚͬƌĞƐŽůǀĞĚ͕ ĂŶĚ ĚŝĚ ŶŽƚ 

x KŶĞ ƐƵďũĞĐƚ (b) (6)ĞǆƉĞƌŝĞŶĐĞĚ ͞ŵĞůĂŶŽĐǇƚŝĐ ŶĞǀƵƐ͕ ĐŽŵƉŽƵŶĚ ǁŝƚŚ 
ŵŽĚĞƌĂƚĞ ĂƚǇƉŝĂ͟ ƚŚĂƚ ǁĂƐ ŵŝůĚ͕ ƉŽƐƐŝďůǇ ƌĞůĂƚĞĚ ƚŽ ƐƚƵĚǇ ĚƌƵŐ͕ ƌĞĐŽǀĞƌĞĚͬƌĞƐŽůǀĞĚ͕ ĂŶĚ 
ĚŝĚ ŶŽƚ ůĞĂĚ ƚŽ ĚŽƐĞ ĐŚĂŶŐĞ͘ 

&ŽĐĂů ,ǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬ^ŬŝŶ �ŝƐĐŽůŽƌĂƚŝŽŶ 
;^ĞĞ ĂůƐŽ dƌĞĂƚŵĞŶƚͲ�ŵĞƌŐĞŶƚ �ĚǀĞƌƐĞ �ǀĞŶƚƐ ƐƵďƐĞĐƚŝŽŶ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϰͿ 

&ŽůůŽǁŝŶŐ ŽƵƌ ƌĞƋƵĞƐƚ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽǀŝĚĞĚ DĞĚ�Z� ŵĂƉƉŝŶŐ ŽĨ ǀĞƌďĂƚŝŵ ƚĞƌŵƐ 
;͞�����K�͟ с ƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ͕ ƉŝŐŵĞŶƚĂƚŝŽŶ ĚŝƐŽƌĚĞƌƐ͕ ĂŶĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͿ͕ 
ŶĂƌƌĂƚŝǀĞƐͬĐĂƐĞ ƌĞƉŽƌƚ ĨŽƌŵƐ ĨŽƌ ĂĨĨĞĐƚĞĚ ƐƵďũĞĐƚƐ͕ ĂŶĚ ĂŶ ĂŶĂůǇƐŝƐ ŽĨ ƉŝŐŵĞŶƚĂƚŝŽŶͲƌĞůĂƚĞĚ ��Ɛ 
;ƌĞƐƉŽŶƐĞ ƚŽ ϭEŽǀϮϬϭϴ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚͿ͘ dĂďůĞ ϲϰ ƐŚŽǁƐ ƚŚĞ ƐŬŝŶ ��Ɛ ďǇ ƌĂĐĞ ĂŶĚ ĚƵƌĂƚŝŽŶ
ŽĨ ĞǆƉŽƐƵƌĞ ƚŽ ϭ͘ϳϱ ŵŐ �Dd͘ KĨ ŶŽƚĞ͕ ŶŽ ƉŚŽƚŽŐƌĂƉŚƐ ǁĞƌĞ ƚĂŬĞŶ ĂƐ ƉĂƌƚ ŽĨ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ 
ƉƌŽŐƌĂŵ͘ 

WĞƌ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƌĞƉŽƌƚŝŶŐ͕ ϮϬ ;ϭ͘ϵйͿ ŽĨ ϭϬϱϳ ƐƵďũĞĐƚƐ ŚĂĚ Ă d��� ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬ 
ĚŝƐĐŽůŽƌĂƚŝŽŶ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ĂŶĚ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ͘ �ǀĞŶƚƐ ŝŶĐůƵĚĞĚ ƐŬŝŶ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͕ 
ƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ͕ ŐŝŶŐŝǀĂů ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͕ ůŝƉ ĚŝƐĐŽůŽƌĂƚŝŽŶ͕ ŵĞůĂŶŽĐǇƚŝĐ ŶĞǀƵƐ͕ 
ƉŝŐŵĞŶƚĂƚŝŽŶ ĚŝƐŽƌĚĞƌ͕ ƐĐůĞƌĂů ƉŝŐŵĞŶƚĂƚŝŽŶ͕ ƐĞďŽƌƌŚĞŝĐ ŬĞƌĂƚŽƐŝƐ͕ ĂŶĚ ƐŬŝŶ ůĞƐŝŽŶ͘ tŝƚŚ 
ŝŶƚĞƌŵŝƚƚĞŶƚ ƵƐĞ ŝŶ ƉŚĂƐĞ ϯ͕ ƚŚĞ ŽŶƐĞƚ ŽĨ ĞǀĞŶƚƐ ĚŝĚ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ďĞ ƌĞůĂƚĞĚ ƚŽ ĚƵƌĂƚŝŽŶ ŽĨ 
ĞǆƉŽƐƵƌĞ͖ �Dd ĞǆƉŽƐƵƌĞ хϭϱ ŵŽŶƚŚƐ ;ĨŝǀĞ ƐƵďũĞĐƚƐ ϯ͘ϱйͿ͕ �Dd ĞǆƉŽƐƵƌĞ хϭϮ ƚŽ ϭϱ ŵŽŶƚŚƐ 
;ĨŽƵƌ ƐƵďũĞĐƚƐ ϭ͘ϴйͿ͕ ĂŶĚ �Dd ĞǆƉŽƐƵƌĞ хϯ ƚŽ ϲ ŵŽŶƚŚƐ ;ĨŝǀĞ ƐƵďũĞĐƚƐ Ϯ͘ϱйͿ͘ ,ŽǁĞǀĞƌ͕ ǁŚĞŶ 
�Dd ǁĂƐ ĚŽƐĞĚ ĚĂŝůǇ ;d/� ĨŽƌ ϭϱ ĚĂǇƐ͕ ŵĂǆ ĚŽƐĞ ϲ͘ϱ ŵŐͿ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ
ǁĂƐ ϲϯй ǁŝƚŚ ŽŶƐĞƚ ĂƐ ĞĂƌůǇ ĂƐ �ĂǇ ϭ͖ Žƌ ĨŽůůŽǁŝŶŐ ŽŶĐĞ ĚĂŝůǇ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ;ϭ͘ϳϱ ŵŐ ^YͿ ĨŽƌ ϴ 
ĚĂǇƐ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ǁĂƐ ϯϴй͘ � ŚŝŐŚĞƌ ŝŶĐŝĚĞŶĐĞ ŽĨ ĞǀĞŶƚƐ ǁĂƐ ƐĞĞŶ ŝŶ ďůĂĐŬ ƐƵďũĞĐƚƐ ;ϴ͘ϱйͿ 
ǀĞƌƐƵƐ ǁŚŝƚĞ ƐƵďũĞĐƚƐ ;ϭ͘ϭйͿ͘ EŽ ĚŝĨĨĞƌĞŶĐĞ ŝŶ ĞǆƉŽƐƵƌĞ ŝŶƚĞƌǀĂůƐ ǁĂƐ ŶŽƚĞĚ͘ EŽ 
ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ĚŝƐŽƌĚĞƌƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ƌĂĐĞ ƌĞĐŽƌĚĞĚ ĂƐ ͞ŽƚŚĞƌ͘͟ 

ϮϬϬ
 

Reference ID: 4452816 



   

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 7UHDWPHQW�(PHUJHQW $GYHUVH (YHQWV RI +\SHUSLJPHQWDWLRQ�'LVFRORUDWLRQ �3LJPHQWDWLRQ
'LVRUGHUV� E\ 5DFH DQG 'XUDWLRQ RI %07 ([SRVXUH LQ %07 3KDVH � &RUH DQG ([WHQVLRQ 6WXGLHV�
6DIHW\ 3RSXODWLRQ 

$EEUHYLDWLRQV� $( DGYHUVH HYHQW� %07 EUHPHODQRWLGH� $( DGYHUVH HYHQW 
6RXUFH� $SSOLFDQW 7DEOH �� UHVSRQVH WR �1RY���� ,QIRUPDWLRQ 5HTXHVW� SDJH � 

dŚĞ �ƉƉůŝĐĂŶƚ ĚŝĚ ŶŽƚ ĂĚĚƌĞƐƐ ƌĞǀĞƌƐŝďŝůŝƚǇ ŽĨ ƚŚĞ ĨŽĐĂů ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͘ hƐŝŶŐ ŽƵƌ ƋƵĞƌǇ͕ ϭϴ 
ŽĨ ƚŚĞ ϮϬ ƐƵďũĞĐƚƐ ŚĂĚ ƋƵĂůŝĨǇŝŶŐ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ͕ ĞǆĐůƵĚŝŶŐ ŵĞůĂŶŽĐǇƚŝĐ 
ŶĞǀŝ ĂŶĚ ƐĞďŽƌƌŚĞŝĐ ĚĞƌŵĂƚŽƐŝƐ͘ hƐŝŶŐ ƚŚŝƐ ƐƵďƐĞƚ ŽĨ ϭϴ ƐƵďũĞĐƚƐ͕ ŶŝŶĞ ƐƵďũĞĐƚƐ ŚĂĚ ƵŶƌĞƐŽůǀĞĚ 
ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ƌĞƉŽƌƚŝŶŐ͘ dŚĞƌĞ ǁĂƐ ŶŽ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ďůĂĐŬ ĂŶĚ ǁŚŝƚĞ 

ϮϬϭ
 

Reference ID: 4452816 



  

    

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƐƵďũĞĐƚƐ͗ ĨŽƵƌ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ ;ƚǁŽ ďůĂĐŬ͕ ƚǁŽ ǁŚŝƚĞͿ͕ ĂŶĚ ĨŝǀĞ ƐƵďũĞĐƚƐ ŝŶ ĞǆƚĞŶƐŝŽŶ 
;ƚǁŽ ďůĂĐŬ͕ ƚŚƌĞĞ ǁŚŝƚĞͿ ĚŝĚ ŶŽƚ ĞǆƉĞƌŝĞŶĐĞ ƌĞƐŽůƵƚŝŽŶ ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ͘ 

� ĐŽŶƐƵůƚĂƚŝǀĞ ƌĞǀŝĞǁ ĐŽŶĚƵĐƚĞĚ ďǇ ƚŚĞ �ŝǀŝƐŝŽŶ ŽĨ �ĞƌŵĂƚŽůŽŐǇ ĂŶĚ �ĞŶƚĂů WƌŽĚƵĐƚƐ ;���WͿ 
ŝĚĞŶƚŝĨŝĞĚ ϭϯ ƚŽƚĂů ƐƵďũĞĐƚƐ ǁŝƚŚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ƌĞůĂƚĞĚ ��Ɛ͘ dŚĞ ĂŶĂůǇƐŝƐ ǁĂƐ ůŝŵŝƚĞĚ ƚŽ 
ƚŚŽƐĞ ƐƵďũĞĐƚƐ ǁŚŽƐĞ ǀĞƌďĂƚŝŵ ƚĞƌŵƐ ĐůĞĂƌůǇ ĚĞƐĐƌŝďĞĚ ŝŶĐƌĞĂƐĞĚ ƉŝŐŵĞŶƚĂƚŝŽŶ ;ŝ͘Ğ͕͘ 
͞ĚĂƌŬĞŶŝŶŐ͕͟ ͞ĚĂƌŬĞŶĞĚ͟Ϳ ĂŶĚ ĞǆĐůƵĚĞĚ ƐƵďũĞĐƚƐ ǁŝƚŚ ǀĞƌďĂƚŝŵ ƚĞƌŵƐ ƚŚĂƚ ĚŝĚ ŶŽƚ ĐůĞĂƌůǇ 
ĚĞƐĐƌŝďĞ ŝŶĐƌĞĂƐĞĚ ƉŝŐŵĞŶƚĂƚŝŽŶ ;ŝ͘Ğ͕͘ ͞ĚŝƐĐŽůŽƌĂƚŝŽŶ͟Ϳ͘ dŚĞ ƉƌŝŵĂƌǇ ƐĂĨĞƚǇ ƉŽƉƵůĂƚŝŽŶ ŝŶĐůƵĚĞĚ 
ƋƵĞƌǇ ŽĨ ƚŚĞ ƚǁŽ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ĂŶĚ ^ƚƵĚǇ ϱϰ ;ƚŚŽƐĞ ĞǆƉŽƐĞĚ ƚŽ ϭ͘ϳϱ ŵŐͿ ǁŚĞƌĞ ƚŚĞ ƐƚƵĚǇ 
ƉŽƉƵůĂƚŝŽŶ͕ ĚŽƐŝŶŐ͕ ĨŽƌŵƵůĂƚŝŽŶ͕ ĂŶĚ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ǁĞƌĞ ƐŝŵŝůĂƌ͘ 

&ƵƌƚŚĞƌ ůŝŵŝƚŝŶŐ ƚŚĞ ĂŶĂůǇƐŝƐ ƚŽ ƉŚĂƐĞ ϯ͕ ŶŽ ƐƵďũĞĐƚƐ ŽŶ W�K ĞǆƉĞƌŝĞŶĐĞĚ Ă ŚǇƉĞƌƉŝŐŵĞŶƚĞĚͲ 
ƌĞůĂƚĞĚ ��͕ ǁŚŝůĞ Ɛŝǆ ;ϭйͿ ƐƵďũĞĐƚƐ ŽŶ �Dd ĞǆƉĞƌŝĞŶĐĞĚ ĞŝŐŚƚ ŚǇƉĞƌƉŝŐŵĞŶƚĞĚͲƌĞůĂƚĞĚ ��Ɛ͘ KĨ 
ƚŚĞ ĞŝŐŚƚ ƌĞƉŽƌƚĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ��Ɛ͕ ĨŽƵƌ ŚĂĚ ƌĞƐŽůǀĞĚ Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ƌĞƉŽƌƚŝŶŐ͘ dŚƌĞĞ ŽĨ 
ƚŚĞƐĞ ƐƵďũĞĐƚƐ ĐŽŶƚŝŶƵĞĚ ŝŶƚŽ ƚŚĞ ŽƉĞŶͲůĂďĞů ƉĞƌŝŽĚ͘ �ƵƌŝŶŐ ƚŚĞ ŽƉĞŶͲůĂďĞů ƉĞƌŝŽĚ͕ ĂŶ 
ĂĚĚŝƚŝŽŶĂů ƐĞǀĞŶ ;ϭйͿ ƐƵďũĞĐƚƐ ĞǆƉĞƌŝĞŶĐĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĞĚͲƌĞůĂƚĞĚ ��Ɛ͖ Ɛŝǆ ŽĨ ƚŚĞƐĞ ƐĞǀĞŶ 
ƐƵďũĞĐƚƐ ŚĂĚ ƉƌĞǀŝŽƵƐůǇ ƌĞĐĞŝǀĞĚ W�K ǁŚŝůĞ ŽŶĞ ƐƵďũĞĐƚ ƌĞĐĞŝǀĞĚ �Dd ŝŶ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ 
ƉŚĂƐĞ͘ EŽ ĞǀĞŶƚƐ ǁĞƌĞ ŝŶĐůƵĚĞĚ ĨƌŽŵ ƚŚĞ ƉŚĂƐĞ Ϯ ƐƚƵĚǇ ďĂƐĞĚ ŽŶ ƚŚĞ ĐƌŝƚĞƌŝĂ͘ 

7DEOH ��� 6XEMHFWV ([SHULHQFLQJ +\SHUSLJPHQWDWLRQ 'XULQJ 7ULDOV %07���� DQG %07����
 
5DQGRPL]DWLRQ DW %DVHOLQH


3%2 %07
 
'RXEOH�EOLQG WUHDWPHQW� ����� ���� ����� ���� 
2SHQ�ODEHO H[WHQVLRQ� ����� ����� 

$EEUHYLDWLRQ� %07 EUHPHODQRWLGH� 3%2 SODFHER 
� 'RXEOH�EOLQG WUHDWPHQW SHULRG ZDV �� ZHHNV LQ WKH SKDVH � WULDOV DQG �� ZHHNV LQ WKH SKDVH �E VWXG\� 
� 2SHQ�ODEHO H[WHQVLRQ �XS WR �� ZHHNV ORQJ� DQG LQFOXGHV RQO\ VXEMHFWV IURP SKDVH � WULDOV %07���� DQG ����� 
6RXUFH� 'HUPDWRORJ\ &RQVXOW� FRPSLOHG E\ VWDWLVWLFDO UHYLHZHU 3� ,PEULDQR 

7DEOH ��� 6XEMHFWV 5HSRUWLQJ 7KHLU )LUVW +\SHUSLJPHQWDWLRQ�5HODWHG $(� E\ 5DFH 
3%2�&RQWUROOHG 3HULRG 2/( 3HULRG� 

6XEMHFWV ZLWK $(�6XEMHFWV ��� 6XEMHFWV ZLWK $(�6XEMHFWV ��� 
%07 �1 ���� 3%2  �1 ���� 1 ��� 

$IULFDQ $PHULFDQ ���� ����� ���� ����� ���� ����� 
&DXFDVLDQ ����� ����� ����� ����� ����� ����� 
2WKHU ���� ����� ���� ����� ���� ����� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� $( DGYHUVH HYHQW� 3%2 SODFHER� 2/( RSHQ�ODEHO H[WHQVLRQ 
� +\SHUSLJPHQWDWLRQ�UHODWHG $( WHUPV LQFOXGHG� VNLQ VSRW GLVFRORUDWLRQ ULJKW FKHHN� GDUNHQHG SLJPHQWHG VSRW RQ IDFH� GDUN VSRWV RQ 
IDFH DQG HDU� GDUNHQHG DUHRODV� ELODWHUDO EUHDVWV� IDFLDO VNLQ GDUNHQLQJ� VNLQ GDUNHQLQJ� GDUNHQLQJ RI IDFLDO VNLQ� GDUNHQLQJ RI VNLQ� 
K\SHUSLJPHQWDWLRQ ���� K\SHUSLJPHQWHG DUHDV RI IDFH� LQFUHDVHG SLJPHQWDWLRQ� DQG GDUNHQLQJ RI K\SHUSLJPHQWHG DUHDV RI VNLQ RQ 
IDFH� 
� 2SHQ�ODEHO H[WHQVLRQ LQFOXGHV RQO\ VXEMHFWV IURP SKDVH � WULDOV %07���� DQG ���� 
6RXUFH� 'HUPDWRORJ\ &RQVXOW� FRPSLOHG E\ VWDWLVWLFDO UHYLHZHU 3� ,PEULDQR 

� ŚŝŐŚĞƌ ƉƌŽƉŽƌƚŝŽŶ ŽĨ ďůĂĐŬ ƐƵďũĞĐƚƐ ;ĂƉƉƌŽǆŝŵĂƚĞůǇ ϳͲĨŽůĚͿ ĐŽŵƉĂƌĞĚ ƚŽ ǁŚŝƚĞ ƐƵďũĞĐƚƐ 
ĞǆƉĞƌŝĞŶĐĞĚ �DdͲƌĞůĂƚĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ŝŶ ƚŚĞ W�KͲĐŽŶƚƌŽůůĞĚ ƉŚĂƐĞ ;ϰ͘ϭй ďůĂĐŬ ǀĞƌƐƵƐ 
Ϭ͘ϲй ǁŚŝƚĞͿ ĂŶĚ ŝŶ ŽƉĞŶͲůĂďĞů ĞǆƚĞŶƐŝŽŶ ƉĞƌŝŽĚƐ ;ϱ͘ϳй ďůĂĐŬ ǀĞƌƐƵƐ Ϭ͘ϱй ǁŚŝƚĞͿ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

/Ŷ Ă ĐŽŶƐƵůƚĂƚŝǀĞ ƌĞǀŝĞǁ ĚĂƚĞĚ ϰ:ĂŶϮϬϭϵ͕ ���W ĐŽŶĐůƵĚĞĚ ƚŚĞ ĨŽůůŽǁŝŶŐ͗ 
x �ƵƌŝŶŐ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵ ĨŽƌ �Dd͕ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϭй ŽĨ ƐƵďũĞĐƚƐ ƌĞƉŽƌƚĞĚ ��Ɛ 
ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͘ �ůů ƐƵďũĞĐƚƐ ǁŚŽ ƌĞƉŽƌƚĞĚ ƚŚĞƐĞ ��Ɛ ǁĞƌĞ ƚƌĞĂƚĞĚ ǁŝƚŚ �Dd͘ 
dŚĞƌĞĨŽƌĞ͕ ŝƚ ŝƐ ƌĞĂƐŽŶĂďůĞ ƚŽ ĐŽŶĐůƵĚĞ ƚŚĂƚ ĂŶ �� ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ŝƐ ĚƵĞ ƚŽ ƚŚĞ 
ƐƚƵĚǇ ĚƌƵŐ͘ KĨ ƐƵďũĞĐƚƐ ǁŚŽ ĞǆƉĞƌŝĞŶĐĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ĚƵƌŝŶŐ ƚŚĞ W�KͲĐŽŶƚƌŽůůĞĚ 
ƉĞƌŝŽĚ͕ ŚĂůĨ ;ĨŽƵƌ ƐƵďũĞĐƚƐͿ ƌĞƉŽƌƚĞĚ ƌĞƐŽůƵƚŝŽŶ ŽĨ ƚŚŝƐ ��͘ �ĚĚŝƚŝŽŶĂůůǇ͕ ŽĨ ƐƵďũĞĐƚƐ ǁŚŽ 
ĞǆƉĞƌŝĞŶĐĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͕ Ă ŚŝŐŚĞƌ ƉƌŽƉŽƌƚŝŽŶ ǁĞƌĞ ďůĂĐŬ͘ DŽƐƚ ƐƵďũĞĐƚƐ 
ĚĞǀĞůŽƉĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ĚƵƌŝŶŐ ƚŚĞ ĨŝƌƐƚ ϲ ŵŽŶƚŚƐ ŽĨ ĞǆƉŽƐƵƌĞ ƚŽ �Dd͘ dŚĞ ŵŽƐƚ 
ĨƌĞƋƵĞŶƚůǇ ƌĞƉŽƌƚĞĚ ĂŶĂƚŽŵŝĐĂů ůŽĐĂƚŝŽŶƐ ŽĨ ƉŝŐŵĞŶƚĂƌǇ ĐŚĂŶŐĞƐ ǁĞƌĞ ŽŶ ƚŚĞ ĨĂĐĞ͕ 
ďƌĞĂƐƚƐ͕ ĂŶĚ ŐŝŶŐŝǀĂ͘ 

x EŽ ŵĂůŝŐŶĂŶƚ ŵĞůĂŶŽŵĂƐ Žƌ ŽƚŚĞƌ ĐƵƚĂŶĞŽƵƐ ŵĂůŝŐŶĂŶĐŝĞƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ĚƵƌŝŶŐ ƚŚĞ 
ĚĞǀĞůŽƉŵĞŶƚ ŽĨ �Dd͘ 

'ŝǀĞŶ ƚŚĞ ŐƌĞĂƚĞƌ ƉƌŽƉŽƌƚŝŽŶ ŽĨ ďůĂĐŬ ƐƵďũĞĐƚƐ ĞǆƉĞƌŝĞŶĐŝŶŐ Ă ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͲƌĞůĂƚĞĚ �� 
ĐŽŵƉĂƌĞĚ ƚŽ �ĂƵĐĂƐŝĂŶ ƐƵďũĞĐƚƐ ;ϰ͘ϭй ǀĞƌƐƵƐ Ϭ͘ϲй ŝŶ ƚŚĞ W�KͲĐŽŶƚƌŽůůĞĚ ƉĞƌŝŽĚ ĂŶĚ ϱ͘ϭй 
ǀĞƌƐƵƐ Ϭ͘ϱй ŝŶ ƚŚĞ ŽƉĞŶͲůĂďĞů ƉĞƌŝŽĚ͕ ƌĞƐƉĞĐƚŝǀĞůǇͿ͕ ���W ƌĞĐŽŵŵĞŶĚĞĚ ŝŶĐůƵƐŝŽŶ ŽĨ ƚŚĞ 
ĨŽůůŽǁŝŶŐ ƐƚĂƚĞŵĞŶƚ ŝŶ ^ĞĐƚŝŽŶ ϱ tĂƌŶŝŶŐƐ ĂŶĚ WƌĞĐĂƵƚŝŽŶƐ ŽĨ ůĂďĞůŝŶŐ ďĞĐĂƵƐĞ ƚŚĞ ƉŝŐŵĞŶƚĂƌǇ 
ĐŚĂŶŐĞƐ ƌĞƉŽƌƚĞĚ ǁĞƌĞ ŶŽƚĞĚ ŝŶ ĂĞƐƚŚĞƚŝĐĂůůǇ ŝŵƉŽƌƚĂŶƚ ĂŶĂƚŽŵŝĐĂů ůŽĐĂƚŝŽŶƐ ;ĨĂĐĞ ĂŶĚ ŐŝŶŐŝǀĂͿ͗ 

&ŽĐĂů ,ǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͗ /Ŷ ĐŽŶƚƌŽůůĞĚ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͕ ŝŶĐůƵĚŝŶŐ ĨĂĐĞ͕
ŐŝŶŐŝǀĂ͕ ĂŶĚ ďƌĞĂƐƚƐ͕ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ŝŶ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd͘ WĂƚŝĞŶƚƐ ǁŝƚŚ ĚĂƌŬ ƐŬŝŶ 
ǁĞƌĞ ŵŽƌĞ ůŝŬĞůǇ ƚŽ ĚĞǀĞůŽƉ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͘ �ŽŵƉůĞƚĞ ƌĞƐŽůƵƚŝŽŶ ŽĨ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ 
ĚŝĚ ŶŽƚ ŽĐĐƵƌ ŝŶ ƐŽŵĞ ƐƵďũĞĐƚƐ͘ 

���W ƌĞĐŽŵŵĞŶĚĞĚ ƚŚĂƚ ƌŽƵƚŝŶĞ ƐŬŝŶ ĞǆĂŵŝŶĂƚŝŽŶ ǁŽƵůĚ ďĞ ĂĚĞƋƵĂƚĞ ƚŽ ŵŽŶŝƚŽƌ ĐƵƚĂŶĞŽƵƐ 
ŵĂůŝŐŶĂŶĐŝĞƐ ŝŶ Ă ƉƌŽͲŵĞůĂŶŽŐĞŶŝĐ ƐƚĂƚĞ͘ ���W ĚŝĚ ŶŽƚ ƌĞĐŽŵŵĞŶĚ ĂĚĚŝƚŝŽŶĂů ƉŽƐƚŵĂƌŬĞƚŝŶŐ 
ĞǀĂůƵĂƚŝŽŶ ĨŽƌ ƐŬŝŶ ŵĂůŝŐŶĂŶĐǇ͘ 

8.2.9. Clinical Outcome Assessment Analyses Informing Safety/Tolerability 

EŽƚ ĂƉƉůŝĐĂďůĞ͘ �ůů �K� ĂŶĂůǇƐĞƐ ƚŚĂƚ ƉĞƌƚĂŝŶĞĚ ƚŽ ƐĂĨĞƚǇͬƚŽůĞƌĂďŝůŝƚǇ ǁĞƌĞ ĞǆƉůŽƌĂƚŽƌǇ ĂŶĚ ǁĞƌĞ 
ŶŽƚ ŝŶĨŽƌŵĂƚŝǀĞ ĨŽƌ ůĂďĞůŝŶŐ ƉƵƌƉŽƐĞƐ͘ 

8.2.10. Safety Analyses by Demographic Subgroups 

KŶůǇ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁĞƌĞ ĞŶƌŽůůĞĚ ŝŶ ƚŚĞ ƉŚĂƐĞ Ϯͬϯ ƐƚƵĚŝĞƐ͘ ^ĂĨĞƚǇ ĂƐƐĞƐƐŵĞŶƚ ďǇ ƐĞǆ 
Žƌ ŵĞŶŽƉĂƵƐĂů ƐƚĂƚƵƐ ŝƐ ŶŽƚ ĂƉƉůŝĐĂďůĞ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƐƵďũĞĐƚƐ ĞŶƌŽůůĞĚ ŝŶ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉŽƌƚŝŽŶ ŽĨ ƉŚĂƐĞ ϯ ǁĞƌĞ ǁŚŝƚĞ ;ϴϯйͿ͕ ǁŝƚŚ 
ďůĂĐŬ ƐƵďũĞĐƚƐ ŵĂŬŝŶŐ ƵƉ ϭϮй ŽĨ ƚŚĞ ĞŶƌŽůůĞĚ ƉŽƉƵůĂƚŝŽŶ͘ dŚĞ ƌĞŵĂŝŶŝŶŐ ƉŽƉƵůĂƚŝŽŶƐ ǁĞƌĞ ƚŽŽ 
ƐŵĂůů ĨŽƌ ŵĂŬŝŶŐ ĐŽŵƉĂƌŝƐŽŶƐ͘ dŚĞƌĞ ǁĞƌĞ ŐƌĞĂƚĞƌ ƌĂƚĞƐ ŽĨ ��Ɛ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ŝŶ ƚŚĞ ǁŚŝƚĞ 
ƉŽƉƵůĂƚŝŽŶ ;Ğ͘Ő͕͘ ŶĂƵƐĞĂ͕ ĨůƵƐŚŝŶŐ͕ ŚĞĂĚĂĐŚĞ͕ ǀŽŵŝƚŝŶŐ͕ ĞƚĐ͘Ϳ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞƌĞ ǁĞƌĞ ŐƌĞĂƚĞƌ ƌĂƚĞƐ 
ŽĨ ƐƉĞĐŝĨŝĐ ĞǀĞŶƚƐ͕ ƐƵĐŚ ĂƐ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƌĞĂĐƚŝŽŶƐ ĂŶĚ ƐŬŝŶ ƉŝŐŵĞŶƚĂƚŝŽŶ ;ƐĞĞ dƌĞĂƚŵĞŶƚͲ 
�ŵĞƌŐĞŶƚ �ĚǀĞƌƐĞ �ǀĞŶƚƐ ĂŶĚ �ĚǀĞƌƐĞ ZĞĂĐƚŝŽŶƐͿ ŝŶ ƚŚĞ ďůĂĐŬ ƉŽƉƵůĂƚŝŽŶ͘ 

7DEOH ��� 6XEMHFWV :LWK 7UHDWPHQW�(PHUJHQW $GYHUVH (YHQWV E\ 5DFH �!�� 'LIIHUHQFH� 
:KLWH %ODFN 

$(&2'( 
$GYHUVH (YHQWV 

%07 
��� ����� ��

3%2 
� ����� 

%07 
�� ����� �

3%2 
� ����� 

1DXVHD ��� ��� � �� �� ��� � �� 
)OXVKLQJ ��� ��� � �� � �� � ��
 
,QMHFWLRQ VLWH �DOO� ��� ��� �� ��� �� ��� � ��
 
+HDGDFKH �� ��� �� �� � �� � ��
 
857, �� �� �� �� � �� � ��
 
9RPLWLQJ �� �� � �� � �� � ��
 
)DWLJXH 
&RXJK 

�� 
��  

�� 
��  

� 
� 

�� 
��  

� 
� 

�� 
��  

� 
� 

�� 
��  

+RW IOXVK �� �� � �� � �� � �� 
'L]]LQHVV 
1DVDO FRQJHVWLRQ 

�� 
�� 

�� 
�� 

� 
� 

�� 
�� 

� 
� 

�� 
�� 

� 
� 

�� 
�� 

$EGRPLQDO SDLQ �DOO� �� �� � �� � �� � �� 
+\SHUWHQVLRQ � �� � �� � �� � �� 
&. LQFUHDVHG � �� � �� � �� � �� 
6NLQ K\SHUSLJPHQWDWLRQ � �� � �� � �� � �� 

$EEUHYLDWLRQ� %07 EUHPHODQRWLGH� 3%2 SODFHER� 857, XSSHU UHVSLUDWRU\ WUDFW LQIHFWLRQ 
6RXUFH� &RPSLOHG IURP $'$(�[SW DQG GP�[SW 

tŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ĞƚŚŶŝĐŝƚǇ͕ ƚŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƐƵďũĞĐƚƐ ǁĞƌĞ ŶŽŶͲ,ŝƐƉĂŶŝĐ Žƌ ŶŽŶͲ>ĂƚŝŶŽ ;ŶсϭϭϰϭͿ 
ĐŽŵƉĂƌĞĚ ƚŽ ϭϬϲ ƐƵďũĞĐƚƐ ŽĨ ,ŝƐƉĂŶŝĐ Žƌ >ĂƚŝŶŽ ĚĞƐĐĞŶƚ͘ EĂƵƐĞĂ͕ ĨůƵƐŚŝŶŐ͕ ƵƉƉĞƌ ƌĞƐƉŝƌĂƚŽƌǇ 
ŝŶĨĞĐƚŝŽŶ͕ ĚŝǌǌŝŶĞƐƐ͕ ĂŶĚ ĨĂƚŝŐƵĞ ǁĞƌĞ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ��Ɛ ĂŵŽŶŐ ,ŝƐƉĂŶŝĐƐͬ>ĂƚŝŶŽƐ͕ ĂŶĚ ƚŚĞ 
ŝŶĐŝĚĞŶĐĞƐ ǁĞƌĞ ƐŝŵŝůĂƌ ƚŽ ƚŚĞ ƉŽƉƵůĂƚŝŽŶ͕ ŽǀĞƌĂůů͘ 

/Ŷ ƚĞƌŵƐ ŽĨ ĐŽƵŶƚƌǇ ŽĨ ŽƌŝŐŝŶ͕ ĞŶƌŽůůĞĚ ƐƵďũĞĐƚƐ ǁĞƌĞ ƉƌŝŵĂƌŝůǇ ĨƌŽŵ ƚŚĞ hŶŝƚĞĚ ^ƚĂƚĞƐ ;ϵϳйͿ͕
ƌĞŶĚĞƌŝŶŐ ĂĚĞƋƵĂƚĞ ĐŽŵƉĂƌŝƐŽŶ ďǇ ĐŽƵŶƚƌǇ ;hŶŝƚĞĚ ^ƚĂƚĞƐ ǀĞƌƐƵƐ �ĂŶĂĚĂͿ ŶŽƚ ĨĞĂƐŝďůĞ͘ 

8.2.11. Specific Safety Studies/Clinical Trials 

�ůĐŽŚŽů /ŶƚĞƌĂĐƚŝŽŶ ^ƚƵĚǇ ;WdͲϭϰϭͲϮϬϬϮͲϭϭͿ 
^ƚƵĚǇ ĚĞƐŝŐŶ͗ dŚŝƐ ŝƐ Ă ƉŚĂƐĞ ϭ͕ ƚŚƌĞĞͲǁĂǇ ĐƌŽƐƐŽǀĞƌ͕ ĞǀĂůƵĂƚŝŶŐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ Ă ƐŝŶŐůĞ ϮϬ ŵŐ 
ŝŶƚƌĂŶĂƐĂů ;/EͿ ĚŽƐĞ ŽĨ �Dd ;Žƌ W�KͿ ǁŝƚŚ Ϭ͘ϲ ŐͬŬŐ ĞƚŚĂŶŽů ĞƋƵŝǀĂůĞŶƚ ƚŽ ϰ Žǌ͘ ǀŽĚŬĂ͕ Žƌ ƚǁŽ
ŐůĂƐƐĞƐ ŽĨ ǁŝŶĞ͕ Žƌ ƚŚƌĞĞ ďĞĞƌƐ ;Žƌ W�K ĚƌŝŶŬͿ ŝŶ ŚĞĂůƚŚǇ ŵĞŶ ĂŶĚ ǁŽŵĞŶ͘ dŚĞ ϮϬ ŵŐ /E ĚŽƐĞ
ƉƌŽĚƵĐĞƐ Ă ŵĞĂŶ �Dd �ŵĂǆ ǀĂůƵĞ ĂƉƉƌŽǆŝŵĂƚĞůǇ Ϯ͘ϱͲĨŽůĚ ƚŚĞ ŵĞĂŶ �ŵĂǆ ŽĨ ϭ͘ϳϱ ŵŐ ^�͘ ^ƵďũĞĐƚƐ 
ǁĞƌĞ ƌĂŶĚŽŵŝǌĞĚ ƚŽ ƌĞĐĞŝǀĞ Ăůů ƚŚƌĞĞ ƐƚƵĚǇ ƚƌĞĂƚŵĞŶƚƐ ;�Ͳ�Ϳ ŝŶ ŽŶĞ ŽĨ Ɛŝǆ ĚŝĨĨĞƌĞŶƚ ƐĞƋƵĞŶĐĞƐ ;ϭ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ƚŚƌŽƵŐŚ ϲͿ͘ dŚĞƌĞ ǁĂƐ Ă ϮͲĚĂǇ ǁĂƐŚŽƵƚ ďĞƚǁĞĞŶ ĚŽƐĞƐ͘ �ŽƐŝŶŐ ǁĂƐ ƚŽ ŽĐĐƵƌ Ăƚ ƚŚĞ ƐĂŵĞ ƚŝŵĞ 
ĨŽƌ ĞĂĐŚ ŝŶĚŝǀŝĚƵĂů ĂŶĚ ǁĂƐ ƚŽ ďĞ ďĞƚǁĞĞŶ ϬϴϬϬ ĂŶĚ ϭϬϬϬ ŚŽƵƌƐ͘ �ŽŶƐƵŵƉƚŝŽŶ ŽĨ ĞƚŚĂŶŽů ǁĂƐ 
ĨŽůůŽǁĞĚ ďǇ ŶĂƐĂů ƐƉƌĂǇ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ϭϬ ŵŝŶƵƚĞƐ ĂĨƚĞƌ ĐŽŵƉůĞƚŝŽŶ ŽĨ ƚŚĞ ĞƚŚĂŶŽů ĚƌŝŶŬ͘ dŚĞ 
ƉƌŝŵĂƌǇ ŽďũĞĐƚŝǀĞƐ ǁĞƌĞ ŚĞŵŽĚǇŶĂŵŝĐ ĞĨĨĞĐƚƐ͕ W<͕ ƐĂĨĞƚǇ͕ ĂŶĚ ƚŽůĞƌĂďŝůŝƚǇ͘ 

7DEOH ��� 7UHDWPHQW *URXSV 
7UHDWPHQW $� 7UHDWPHQW %� 7UHDWPHQW &� 
%07 %07�(WKDQRO (WKDQRO 
�� PJ ,1 %07 �� PJ ,1 %07 3%2 VSUD\ 
3%2 GULQN ��� J�NJ HWKDQRO ��� J�NJ HWKDQRO 
$EEUHYLDWLRQ� %07 EUHPHODQRWLGH� 3%2 SODFHER� ,1 LQWUDQDVDO 

dŚĞ ƐƚƵĚǇ ƌĂŶĚŽŵŝǌĞĚ Ϯϰ ŚĞĂůƚŚǇ ŵĂůĞ ;ŶсϭϮͿ ĂŶĚ ĨĞŵĂůĞ ;ŶсϭϮͿ ƐƵďũĞĐƚƐ͕ ĂŐĞƐ Ϯϭ ƚŽ ϰϱ͕ ǁĞŝŐŚƚ 
ϱϬ ŬŐ ƚŽ ϭϬϬ ŬŐ͘ DĞŶ ǁĞƌĞ ŝŶĐůƵĚĞĚ ƚŽ ĂƐƐĞƐƐ ƐĂĨĞƚǇ͕ ƚŽůĞƌĂďŝůŝƚǇ͕ ĂŶĚ ƉŽƚĞŶƚŝĂů ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐ 
ĂŶĚ ƉŚĂƌŵĂĐŽĚǇŶĂŵŝĐ ŝŶƚĞƌĂĐƚŝŽŶƐ͘ �ĂƐĞůŝŶĞ ĂůĐŽŚŽů ƵƐĂŐĞ ǁĂƐ ůŝŵŝƚĞĚ ƚŽ чϯ ĚƌŝŶŬƐ ƉĞƌ ĚĂǇͬϮϭ 
ĚƌŝŶŬƐ ƉĞƌ ǁĞĞŬ͘ EŽŶĚƌŝŶŬĞƌƐ ǁĞƌĞ ĞǆĐůƵĚĞĚ͘ 

^ĂĨĞƚǇ ZĞƐƵůƚƐ 
dŚĞƌĞ ǁĞƌĞ ŶŽ ĚĞĂƚŚƐ͕ ƐĞƌŝŽƵƐ ��Ɛ͕ Žƌ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶ ĚƵĞ ƚŽ ��Ɛ͘ EƵŵĞƌŝĐĂůůǇ͕ ƚŚĞƌĞ ǁĞƌĞ 
ŵŽƌĞ ƐƵďũĞĐƚƐ ǁŝƚŚ ��Ɛ ŝŶ ƚŚĞ �DdнĞƚŚĂŶŽů ;ƚƌĞĂƚŵĞŶƚ �Ϳ ;ϳϱйͿ ĐŽŵƉĂƌĞĚ ƚŽ ĞŝƚŚĞƌ �Dd ĂůŽŶĞ 
;ƚƌĞĂƚŵĞŶƚ �Ϳ ;ϲϲйͿ Žƌ ĞƚŚĂŶŽů ĂůŽŶĞ ;ƚƌĞĂƚŵĞŶƚ �Ϳ ;ϱϴйͿ͘ dŚĞƌĞ ǁĞƌĞ ĨĞǁ ŚĞŵŽĚǇŶĂŵŝĐ ��Ɛ 
;ƐĞĞ dĂďůĞ ϲϵͿ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ĨůƵƐŚŝŶŐ ǁĂƐ ŚŝŐŚĞƌ ǁŝƚŚ ďƌĞŵĞůĂŶŽƚŝĚĞ ƉůƵƐ ĞƚŚĂŶŽů ĐŽŵƉĂƌĞĚ 
ƚŽ ĂůĐŽŚŽů ĂůŽŶĞ͕ ďƵƚ ƐŝŵŝůĂƌ ƚŽ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ǁŝƚŚ ďƌĞŵĞůĂŶŽƚŝĚĞ ĂůŽŶĞ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ 
ŚĞĂĚĂĐŚĞ ǁĂƐ ŚŝŐŚĞƌ ǁŝƚŚ ďƌĞŵĞůĂŶŽƚŝĚĞ ƉůƵƐ ĞƚŚĂŶŽů ĐŽŵƉĂƌĞĚ ƚŽ ďƌĞŵĞůĂŶŽƚŝĚĞ ĂůŽŶĞ͕ ďƵƚ 
ƐŝŵŝůĂƌ ƚŽ ƚŚĞ ŝŶĐŝĚĞŶĐĞ ǁŝƚŚ ĞƚŚĂŶŽů ĂůŽŶĞ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ŽƚŚĞƌ ĂĚǀĞƌƐĞ ƌĞĂĐƚŝŽŶƐ ǁĂƐ 
ƐŝŵŝůĂƌ ĂĐƌŽƐƐ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ ĂďŶŽƌŵĂů ŽƌƚŚŽƐƚĂƚŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ 
ƌĞĚƵĐƚŝŽŶƐ ǁĂƐ ĐŽŵƉĂƌĂďůĞ ďĞƚǁĞĞŶ ƚŚĞ ďƌĞŵĞůĂŶŽƚŝĚĞ ƉůƵƐ ĞƚŚĂŶŽů ŐƌŽƵƉ ĂŶĚ ƚŚĞ ĞƚŚĂŶŽů 
ĂůŽŶĞ ŐƌŽƵƉ͘ 

7DEOH ��� +HPRG\QDPLF $GYHUVH (YHQWV E\ 7UHDWPHQW *URXS 
$GYHUVH (YHQW %07�(WKDQRO %07 (WKDQRO 
6%3 GHFUHDVHG � ���� � � 
'L]]LQHVV � ���� � ���� � ���� 
'L]]LQHVV SRVWXUDO � � ���� � ���� 
6\QFRSH � ���� � � 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6%3 V\VWROLF EORRG SUHVVXUH 
6RXUFH� &RPSLOHG IURP $(�[SW 

KĨ ŶŽƚĞ͕ ƚŚĞƌĞ ǁĂƐ ŽŶĞ ĞǀĞŶƚ ŽĨ ĚĞĐƌĞĂƐĞĚ ^�W ŝŶ ƚŚĞ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ;^ƵďũĞĐƚ (b) (6) ͕ ƚǁŽ 
ƐƵďũĞĐƚƐ ǁŝƚŚ ƉŽƐƚƵƌĂů ĚŝǌǌŝŶĞƐƐ ;ŽŶĞ ĞĂĐŚ ŝŶ �Dd ;^ƵďũĞĐƚ Ϳ ĂŶĚ ĞƚŚĂŶŽů ;^ƵďũĞĐƚ (b) (6) Ϳ (b) (6)

ŐƌŽƵƉƐͿ͕ ĂŶĚ ŽŶĞ ƐǇŶĐŽƉĞ ŝŶ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ;^ƵďũĞĐƚ (b) (4)͘ ^ĞĞ ŶĂƌƌĂƚŝǀĞƐ ďĞůŽǁ͘ dŚĞƌĞ 
ǁĞƌĞ ĂůƐŽ ĨŽƵƌ ĞǀĞŶƚƐ ŽĨ ĚŝǌǌŝŶĞƐƐ ĂĐƌŽƐƐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ 

ϮϬϱ 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

EĂƌƌĂƚŝǀĞƐ 
�ĞĐƌĞĂƐĞĚ ^�W ;^ƵďũĞĐƚ (b) (6)

� ϮϳͲǇĞĂƌͲŽůĚ ,ŝƐƉĂŶŝĐ ĨĞŵĂůĞ ƐƵďũĞĐƚ ŚĂĚ ĂŶ �� ŽĨ ĂŶ ĂƐǇŵƉƚŽŵĂƚŝĐ ĚĞĐƌĞĂƐĞ ŝŶ ^�W ĂĨƚĞƌ 
ƌĞĐĞŝǀŝŶŐ �DdнĞƚŚĂŶŽů͖ ƚŚĞ ĚĞĐƌĞĂƐĞ ŝŶ �W ǁĂƐ ƌĞƉŽƌƚĞĚ ĂƐ ŵŝůĚ ŝŶ ŝŶƚĞŶƐŝƚǇ ĂŶĚ ƌĞůĂƚĞĚ ƚŽ 
ƚƌĞĂƚŵĞŶƚ͘ dŚŝƐ ƐƵďũĞĐƚ ǁĂƐ ĨŽƵŶĚ ƚŽ ŚĂǀĞ Ă ƐŝƚƚŝŶŐ �W ŽĨ ϴϬͬϲϬ ŵŵ ,Ő Ăƚ ϭϬ͗ϬϬ Ă͘ŵ͘ 
;ĂƉƉƌŽǆŝŵĂƚĞůǇ Ϯ ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ƐƚĂƌƚ ŽĨ ƚŚĞ ĞƚŚĂŶŽů ĚƌŝŶŬͿ͘ ,ŽǁĞǀĞƌ͕ ƚŚŝƐ ƐƵďũĞĐƚ ŚĂĚ Ă 
ƉƌĞĚŽƐĞ �W ŽĨ ϵϰͬϳϬ ŵŵ ,Ő ĂŶĚ ŚĂĚ ƌĞůĂƚŝǀĞůǇ ůŽǁ �W ǀĂůƵĞƐ ƚŚƌŽƵŐŚŽƵƚ ƚŚĞ ĚĂǇ ĂŶĚ ŽŶ ŽƚŚĞƌ 
ĚŽƐŝŶŐ ĚĂǇƐ ĂƐ ǁĞůů ;�W ĂǀĞƌĂŐĞĚ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϵϬͬϲϬ ŵŵ ,Ő ĚƵƌŝŶŐ ƚŚĞ ƐƚƵĚǇͿ͘ 

dŚŝƐ ƐƵďũĞĐƚ ĂůƐŽ ƌĞƉŽƌƚĞĚ ŵŝůĚ ĨůƵƐŚŝŶŐ ďĞŐŝŶŶŝŶŐ Ăƚ ϴ͗Ϯϴ Ă͘ŵ͕͘ ǁŚŝĐŚ ƌĞƐŽůǀĞĚ Ăƚ ϵ͗ϯϬ Ă͘ŵ͘ ŽŶ 
ƚŚŝƐ ƐĂŵĞ ĚĂǇ͘ dŚŝƐ ƐŝƚƚŝŶŐ ^�W ŽĨ ϴϬ ŵŵ ,Ő ǁĂƐ ƌĞƉŽƌƚĞĚ ĂƐ ĂŶ �� ďĞĐĂƵƐĞ ŝƚ ǁĂƐ фϴϱ ŵŵ ,Ő͕ 
ǁŚŝĐŚ ŵĞƚ ƚŚĞ ƉƌŽƚŽĐŽůͲƐƉĞĐŝĨŝĞĚ ĐƌŝƚĞƌŝĂ ĨŽƌ ǀŝƚĂů ƐŝŐŶƐ ŽĨ ƉŽƚĞŶƚŝĂů ĐůŝŶŝĐĂů ĐŽŶĐĞƌŶ͘ 

WŽƐƚƵƌĂů ŚǇƉŽƚĞŶƐŝŽŶ ;^ƵďũĞĐƚ (b) (6)

� ϰϬͲǇĞĂƌͲŽůĚ ,ŝƐƉĂŶŝĐ ĨĞŵĂůĞ ƐƵďũĞĐƚ ĞǆƉĞƌŝĞŶĐĞĚ ƉŽƐƚƵƌĂů ŚǇƉŽƚĞŶƐŝŽŶ ;ƌĞƉŽƌƚĞĚ ďǇ ƚŚĞ 
ŝŶǀĞƐƚŝŐĂƚŽƌ ĂƐ ŽƌƚŚŽƐƚĂƚŝĐ ůŝŐŚƚŚĞĂĚĞĚŶĞƐƐͿ ĂĨƚĞƌ �Dd /E͘ dŚŝƐ �� ǁĂƐ ƌĞƉŽƌƚĞĚ Ăƚ ϭϬ͗ϭϲ Ɖ͘ŵ͘ Ăƚ
ƚŚĞ ƚŝŵĞ ƚŚĞ ƐƵďũĞĐƚ ĂƌŽƐĞ ĨƌŽŵ ƚŚĞ ƐŝƚƚŝŶŐ ƚŽ ŝŵŵĞĚŝĂƚĞ ƐƚĂŶĚŝŶŐ ƉŽƐŝƚŝŽŶƐ ĨŽƌ ƚŚĞ ϮͲŚŽƵƌ 
ƉŽƐƚĚŽƐĞ ǀŝƚĂů ƐŝŐŶƐ ĐŚĞĐŬ ĂŶĚ ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ ŵŝůĚ ĂŶĚ ƉŽƐƐŝďůǇ ƌĞůĂƚĞĚ ƚŽ ƚƌĞĂƚŵĞŶƚ͘ dŚĞ 
ƐƵďũĞĐƚΖƐ ƐŝƚƚŝŶŐ ǀŝƚĂů ƐŝŐŶƐ Ăƚ ƚŚŝƐ ƚŝŵĞ ƉŽŝŶƚ ǁĞƌĞ �W ϭϮϰͬϴϴ ŵŵ ,Ő ĂŶĚ ƉƵůƐĞ ƌĂƚĞ ŽĨ ϳϬ ďƉŵ͕ 
ŝŵŵĞĚŝĂƚĞ ƐƚĂŶĚŝŶŐ �W ϭϯϬͬϵϮ ŵŵ ,Ő ĂŶĚ ƉƵůƐĞ ƌĂƚĞ ŽĨ ϴϬ ďƉŵ͕ ĂŶĚ ϮͲŵŝŶƵƚĞ ƐƚĂŶĚŝŶŐ 
�W ϭϮϲͬϴϰ ŵŵ ,Ő ĂŶĚ ƉƵůƐĞ ƌĂƚĞ ŽĨ ϴϰ ďƉŵ͘ dŚƵƐ͕ ĂůƚŚŽƵŐŚ ƚŚĞ ƐƵďũĞĐƚ ƌĞƉŽƌƚĞĚ ĨĞĞůŝŶŐ 
ůŝŐŚƚŚĞĂĚĞĚ ƵƉŽŶ ƉŽƐŝƚŝŽŶ ĐŚĂŶŐĞ͕ ƚŚŝƐ ĐŽƵůĚ ŶŽƚ ďĞ ĐŽƌƌŽďŽƌĂƚĞĚ ǁŝƚŚ ŽƌƚŚŽƐƚĂƚŝĐ ǀŝƚĂů ƐŝŐŶƐ 
ĐŚĂŶŐĞƐ͘ dŚĞ ƐƵďũĞĐƚ ǁĂƐ ŶŽƚĞĚ ƚŽ ŚĂǀĞ Ă ŶŽƌŵĂů ŐůƵĐŽƐĞ ǀĂůƵĞ Ăƚ ƚŚŝƐ ƚŝŵĞ ƉŽŝŶƚ ;ϴϯ ŵŐͬĚ>͖ 
ŶŽƌŵĂů ƌĂŶŐĞ ϲϱͲϭϯϵ ŵŐͬĚ> ĨŽƌ Ă ƌĂŶĚŽŵ͕ ŶŽŶĨĂƐƚŝŶŐ ƐƉĞĐŝŵĞŶͿ͘ 

^ǇŶĐŽƉĞ ;^ƵďũĞĐƚ (b) (6)

� ϯϲͲǇĞĂƌͲŽůĚ ďůĂĐŬ ŵĂůĞ ƐƵďũĞĐƚ ǁŚŽ ĞǆƉĞƌŝĞŶĐĞĚ Ă ϭϱͲƐĞĐŽŶĚ ƐǇŶĐŽƉĂů ĞƉŝƐŽĚĞ ĂĨƚĞƌ ƌĞĐĞŝǀŝŶŐ 
�DdнĞƚŚĂŶŽů ;�W ϭϭϰͬϴϬ ŵŵ ,Ő Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ĞƉŝƐŽĚĞͿ͘ dŚŝƐ ĞƉŝƐŽĚĞ ŽĐĐƵƌƌĞĚ ĂƉƉƌŽǆŝŵĂƚĞůǇ 
Ϯ ŚŽƵƌƐ ĂŶĚ ϯϬ ŵŝŶƵƚĞƐ ĂĨƚĞƌ ƚŚĞ ƐƚĂƌƚ ŽĨ ƚŚĞ ĞƚŚĂŶŽůͬŽƌĂŶŐĞ ũƵŝĐĞ ĚƌŝŶŬ͘ �ŶĂůǇƐŝƐ ŽĨ ƐĞƌŝĂů 
ƉůĂƐŵĂ ŐůƵĐŽƐĞ ůĞǀĞůƐ ĨŽƌ ƚŚŝƐ ƐƵďũĞĐƚ ĚĞŵŽŶƐƚƌĂƚĞĚ Ă ƐƵďƐƚĂŶƚŝĂů ĚƌŽƉ ƚŽ ϱϭ ŵŐͬĚ> ĂĨƚĞƌ Ă 
ƚĞŵƉŽƌĂƌǇ ŽƌĂŶŐĞ ũƵŝĐĞ ŝŶĚƵĐĞĚ ŝŶĐƌĞĂƐĞ͘ EŽƌŵĂů ŶŽŶĨĂƐƚŝŶŐ ƉůĂƐŵĂ ŐůƵĐŽƐĞ ůĞǀĞůƐ ƌĂŶŐĞ ĨƌŽŵ 
ϲϱ ŵŐͬĚ> ƚŽ ϭϯϵ ŵŐͬĚ>͘ dŚĞ ŐůƵĐŽƐĞ ůŽĂĚ ŝŶ ƚŚĞ ϱϯϮ ŵ> ŽĨ ŽƌĂŶŐĞ ũƵŝĐĞ͕ ǁŚŝĐŚ ǁĂƐ ŝŶŐĞƐƚĞĚ 
ĂĨƚĞƌ ĂŶ ŽǀĞƌŶŝŐŚƚ ĨĂƐƚ͕ ůŝŬĞůǇ ĂĐĐŽƵŶƚĞĚ ĨŽƌ ƚŚĞ ƌĞĂĐƚŝǀĞ ŚǇƉŽŐůǇĐĞŵŝĂ ŽďƐĞƌǀĞĚ ŝŶ ƚŚŝƐ ƐƵďũĞĐƚ͘ 
dŚŝƐ ƉĂƚƚĞƌŶ ŽĨ ƌĞĂĐƚŝǀĞ ŚǇƉŽŐůǇĐĞŵŝĂ ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ƚŚŝƐ ƐƵďũĞĐƚ ĂĐƌŽƐƐ Ăůů ƚŚƌĞĞ ƚƌĞĂƚŵĞŶƚƐ͘ 
dŚŝƐ ĨŝŶĚŝŶŐ ƉƌŽŵƉƚĞĚ ƚŚĞ WƌŝŶĐŝƉĂů /ŶǀĞƐƚŝŐĂƚŽƌ ĂŶĚ �ƉƉůŝĐĂŶƚ ƚŽ ĞǆĂŵŝŶĞ ƐĞƌŝĂů ŐůƵĐŽƐĞ ůĞǀĞůƐ
ŝŶ Ăůů ƐƵďũĞĐƚƐ ƵƐŝŶŐ ďĂĐŬͲƵƉ W< ƉůĂƐŵĂ ƐĂŵƉůĞƐ͘ tŝƚŚ ƚŚĞ ĞǆĐĞƉƚŝŽŶ ŽĨ ƚŚŝƐ ƐƵďũĞĐƚ͕ ƚŚĞƌĞ ǁĂƐ 
ŶŽ ĞǀŝĚĞŶĐĞ ŝŶ ĂŶǇ ƐƵďũĞĐƚ ĚƵƌŝŶŐ ĂŶǇ ƚƌĞĂƚŵĞŶƚ ŽĨ ĂŶ ĞĨĨĞĐƚ ŽĨ �Dd ĂŶĚͬŽƌ ĞƚŚĂŶŽů ŽŶ ƐĞƌŝĂů 
ŐůƵĐŽƐĞ ůĞǀĞůƐ͕ ŶŽƚǁŝƚŚƐƚĂŶĚŝŶŐ ƚŚĞ ŵŽĚĞƐƚ ĂŶĚ ƚƌĂŶƐŝĞŶƚ ŝŶĐƌĞĂƐĞ ŝŶ ƐĞƌƵŵ ŐůƵĐŽƐĞ ĂĨƚĞƌ 
ŽƌĂŶŐĞ ũƵŝĐĞ ŝŶŐĞƐƚŝŽŶ͘ dŚĞƌĞĨŽƌĞ͕ ƚŚĞ ƉŽƐƚͲƚƌĞĂƚŵĞŶƚ ƌĞĂĐƚŝǀĞ ŚǇƉŽŐůǇĐĞŵŝĂ ƚŚĂƚ ŝƐ ĐŽƌƌĞůĂƚĞĚ 
ǁŝƚŚ ƚŚĞ ƐǇŶĐŽƉĂů ĞƉŝƐŽĚĞ ŝŶ ŽŶĞ ƐƵďũĞĐƚ ĂƉƉĞĂƌƐ ƚŽ ďĞ ĂŶ ŝƐŽůĂƚĞĚ ŽĐĐƵƌƌĞŶĐĞ͘ 
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Narratives

Decreased SBP (Subject (b) ‘6’

A 27-year-old Hispanic female subject had an AE of an asymptomatic decrease in SBP after

receiving BMT+ethanol; the decrease in BP was reported as mild in intensity and related to

treatment. This subject was found to have a sitting BP of 80/60 mm Hg at 10:00 am.

(approximately 2 hours after the start of the ethanol drink). However, this subject had a

predose BP of 94/70 mm Hg and had relatively low BP values throughout the day and on other

dosing days as well (BP averaged approximately 90/60 mm Hg during the study).

This subject also reported mild flushing beginning at 8:28 am, which resolved at 9:30 am. on

this same day. This sitting SBP of 80 mm Hg was reported as an AE because it was <85 mm Hg,

which met the protocol-specified criteria for vital signs of potential clinical concern.

Postural hypotension (Subject (b) ‘6’

A 40-year-old Hispanic female subject experienced postural hypotension (reported by the

investigator as orthostatic lightheadedness) after BMT IN. This AE was reported at 10:16 pm. at

the time the subject arose from the sitting to immediate standing positions for the 2-hour

postdose vital signs check and was considered mild and possibly related to treatment. The

subject's sitting vital signs at this time point were BP 124/88 mm Hg and pulse rate of 70 bpm,

immediate standing BP 130/92 mm Hg and pulse rate of 80 bpm, and 2-minute standing

BP 126/84 mm Hg and pulse rate of 84 bpm. Thus, although the subject reported feeling

lightheaded upon position change, this could not be corroborated with orthostatic vital signs

changes. The subject was noted to have a normal glucose value at this time point (83 mg/dL;

normal range 65-139 mg/dL for a random, nonfasting specimen).

Syncope (Subject (b) (6)

A 36-year-old black male subject who experienced a 15-second syncopal episode after receiving

BMT+ethanol (BP 114/80 mm Hg at the time of episode). This episode occurred approximately

2 hours and 30 minutes after the start of the ethanol/orange juice drink. Analysis of serial

plasma glucose levels for this subject demonstrated a substantial drop to 51 mg/dL after a

temporary orange juice induced increase. Normal nonfasting plasma glucose levels range from

65 mg/dL to 139 mg/dL. The glucose load in the 532 mL of orange juice, which was ingested

after an overnight fast, likely accounted for the reactive hypoglycemia observed in this subject.

This pattern of reactive hypoglycemia was observed in this subject across all three treatments.

This finding prompted the Principal Investigator and Applicant to examine serial glucose levels

in all subjects using back-up PK plasma samples. With the exception of this subject, there was

no evidence in any subject during any treatment of an effect of BMT and/or ethanol on serial

glucose levels, notwithstanding the modest and transient increase in serum glucose after

orange juice ingestion. Therefore, the post-treatment reactive hypoglycemia that is correlated

with the syncopal episode in one subject appears to be an isolated occurrence.

206

Reference ID: 4452816



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚŝƐ ĞǀĞŶƚ ůĞĚ ƚŽ ƚŚĞ �ƉƉůŝĐĂŶƚ ĂĚĚŝŶŐ ƐĞƌŝĂů ŐůƵĐŽƐĞ ŵĞĂƐƵƌĞŵĞŶƚƐ Ăƚ ƉƌĞĚŽƐĞ ĂŶĚ ϭϱ͕ ϯϬ͕ ϰϱ 
ŵŝŶƵƚĞƐ ĂŶĚ Ăƚ ϭ͕ Ϯ͕ ϯ͕ ϰ͕ ϴ͕ ĂŶĚ ϭϮ ŚŽƵƌƐ ƵƐŝŶŐ ƚŚĞ ďĂĐŬƵƉ W< ƉůĂƐŵĂ ƐĂŵƉůĞƐ͘ ^ĞĞ >ĂďŽƌĂƚŽƌǇ 
ƌĞƐƵůƚƐ ƐĞĐƚŝŽŶ͘ 

dŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ĞǀĞŶƚƐ ;ŽĐĐƵƌƌŝŶŐ Ăƚ Ă ŚŝŐŚĞƌ ŝŶĐŝĚĞŶĐĞ ŝŶ ƚŚĞ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ƚŚĂŶ �Dd 
ĂůŽŶĞ ǁŝƚŚ ĐŽŵƉĂƌŝƐŽŶ ƚŽ ĞƚŚĂŶŽů ĂůŽŶĞͿ ǁĞƌĞ ŚĞĂĚĂĐŚĞ ;ϮϬй ǀĞƌƐƵƐ ϰй ǀĞƌƐƵƐ ϭϳйͿ͕ 
ƐŽŵŶŽůĞŶĐĞ ;Ϯϵй ǀĞƌƐƵƐ ϭϯй ǀĞƌƐƵƐ ϯϴйͿ͕ ŚŝĐĐƵƉƐ ;ϴй ǀĞƌƐƵƐ Ϭй ǀĞƌƐƵƐ ϬйͿ͕ ĨĞĞůŝŶŐ ŚŽƚ ;ϴй 
ǀĞƌƐƵƐ ϰй ǀĞƌƐƵƐ ϬйͿ͕ ĚŝǌǌŝŶĞƐƐ ;ϴй ǀĞƌƐƵƐ ϰй ǀĞƌƐƵƐ ϰйͿ ĂŶĚ ŶĂƐĂů ĐŽŶŐĞƐƚŝŽŶ ;ϴй ǀĞƌƐƵƐ ϰй 
ǀĞƌƐƵƐ ϬйͿ͘ 

�Ɛ ƚŚĞ ƐƚƵĚǇ ĞŶƌŽůůĞĚ ďŽƚŚ ŵĂůĞƐ ĂŶĚ ĨĞŵĂůĞƐ͕ ĨĞŵĂůĞ ƐƵďũĞĐƚƐ ǁĞƌĞ ĂŶĂůǇǌĞĚ ƐĞƉĂƌĂƚĞůǇ͘ � 
ƚŽƚĂů ŽĨ ϵϮй ŽĨ ǁŽŵĞŶ ŝŶ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ ϱϴй ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ŚĂĚ Ăƚ ůĞĂƐƚ 
ŽŶĞ �� ;ĐŽŵƉĂƌĞĚ ƚŽ ϳϱй ŽĨ ƚŚĞ ĞƚŚĂŶŽů ŐƌŽƵƉ͕ ƐƵŐŐĞƐƚŝŶŐ ƚŚĞ ŝŶĐƌĞĂƐĞĚ ĞĨĨĞĐƚ ŝƐ ƉĂƌƚůǇ ĚƵĞ ƚŽ 
ĞƚŚĂŶŽů ŝŶƚĂŬĞͿ͘ dŚĞ ŵŽƐƚ ĨƌĞƋƵĞŶƚ ��Ɛ ƐĞĞŶ ŝŶ ƚŚĞ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ;ĐŽŵƉĂƌĞĚ ƚŽ �Dd 
ŐƌŽƵƉͿ ǁĞƌĞ ŚĞĂĚĂĐŚĞ ;ϰϮй ǀĞƌƐƵƐ ϴйͿ͕ ĚŝǌǌŝŶĞƐƐ ;ϭϲ͘ϳй ǀĞƌƐƵƐ ϴ͘ϯй͕ ĐŽŵƉĂƌĞĚ ƚŽ ϴ͘ϯй ǁŝƚŚ 
ĞƚŚĂŶŽů ĂůŽŶĞͿ͕ ŚŝĐĐƵƉƐ͕ ŶĂƐĂů ĐŽŶŐĞƐƚŝŽŶ͕ ĂŶĚ ĨůƵƐŚŝŶŐ͘ dŚĞ ƌĂƚĞƐ ŽĨ ŚĞĂĚĂĐŚĞ ĂŶĚ ĚŝǌǌŝŶĞƐƐ 
ǁĞƌĞ ϮͲĨŽůĚ ŐƌĞĂƚĞƌ ŝŶ ǁŽŵĞŶ ƚŚĂŶ ŝŶ ƚŚĞ ŵĂůĞͬĨĞŵĂůĞ ƉŽƉƵůĂƚŝŽŶ ĐŽŵďŝŶĞĚ͘ dŚĞ ŝŶĐŝĚĞŶĐĞ ŽĨ 
ŶĂƵƐĞĂ ŝŶ ƚŚĞ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ǁĂƐ ĞƋƵĂů ƚŽ ƚŚĂƚ ŝŶ ƚŚĞ �Dd ĂůŽŶĞ ŐƌŽƵƉ͕ ĂŶĚ ƐŽŵŶŽůĞŶĐĞ 
ǁĂƐ ŐƌĞĂƚĞƐƚ ŝŶ ƚŚĞ ĞƚŚĂŶŽů ŐƌŽƵƉ͘ dŚĞ ĚĞĐƌĞĂƐĞĚ �W ĞǀĞŶƚ ;�DdнĞƚŚĂŶŽů ŐƌŽƵƉͿ ĂŶĚ ŽŶĞ ŽĨ 
ƚŚĞ ƉŽƐƚƵƌĂů ĚŝǌǌŝŶĞƐƐ ĞǀĞŶƚƐ ;�DdͿ ŽĐĐƵƌƌĞĚ ŝŶ ĨĞŵĂůĞ ƐƵďũĞĐƚƐ͕ ĂƐ ĚĞƐĐƌŝďĞĚ ĂďŽǀĞ͘ 

KŶĞ ƐƵďũĞĐƚ ŚĂĚ ĚŽĐƵŵĞŶƚĞĚ ƐǇŵƉƚŽŵĂƚŝĐ ŚǇƉŽŐůǇĐĞŵŝĂ ;ƐĞĞ ^ƵďũĞĐƚ (b) (6) ĂďŽǀĞͿ͘ �ůŽŽĚ 
ŐůƵĐŽƐĞ ǁĂƐ ϱϭ ŵŐͬĚ> ǁŝƚŚ Ă ƐǇŶĐŽƉĂů ĞƉŝƐŽĚĞ͘ &Žƌ Ăůů ŽƚŚĞƌ ƐƵďũĞĐƚƐ͕ ƚŚĞƌĞ ǁĂƐ Ă ƚƌĂŶƐŝĞŶƚ 
ŝŶĐƌĞĂƐĞ ŝŶ ŐůƵĐŽƐĞ ĨŽůůŽǁĞĚ ďǇ Ă ƌĞƚƵƌŶ ƚŽ ďĂƐĞůŝŶĞ͘ 

dŚĞƌĞ ǁĂƐ ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ƚŚĞ ŵĞĂŶ �>d ĂŶĚ �^d ǀĂůƵĞƐ ĂƚƚƌŝďƵƚĂďůĞ ƚŽ ƚŚĞ ĞƚŚĂŶŽů ǁŝƚŚ ĂŶ 
ĂƉƉƌŽǆŝŵĂƚĞ ϭ͘ϱͲ ƚŽ ϯͲĨŽůĚ ƌĞǀĞƌƐŝďůĞ ŝŶĐƌĞĂƐĞ ŝŶ ƐĞƌƵŵ ƚƌĂŶƐĂŵŝŶĂƐĞƐ ŝŶ ƐŽŵĞ ƐƵďũĞĐƚƐ͘ ^ƵďũĞĐƚ 
ŚĂĚ ĂŶ �� ŽĨ �>d ĞůĞǀĂƚŝŽŶ͘ �Ŷ ŝŶĐƌĞĂƐĞĚ ĂůĂŶŝŶĞ ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ ;ŝŶĐƌĞĂƐĞĚ �>d Žƌ ^'WdͿ (b) (6)

ŽĨ ŵŽĚĞƌĂƚĞ ŝŶƚĞŶƐŝƚǇ ǁĂƐ ƌĞƉŽƌƚĞĚ ĂĨƚĞƌ ƌĞĐĞŝǀŝŶŐ �DdнĞƚŚĂŶŽů͘ ^ƵďũĞĐƚ (b) (6) ĂůƐŽ ŚĂĚ Ă ϯͲĨŽůĚ 
ŝŶĐƌĞĂƐĞ ŝŶ �>d ;ƐĞĞ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϳͿ͘ 

sŝƚĂů ^ŝŐŶ �ƐƐĞƐƐŵĞŶƚ 
sŝƚĂů ƐŝŐŶƐ ǁĞƌĞ ƌĞĐŽƌĚĞĚ ŝŶ ƚŚƌĞĞ ĚŝĨĨĞƌĞŶƚ ƉŽƐŝƚŝŽŶƐ ;ƐŝƚƚŝŶŐ͕ ŝŵŵĞĚŝĂƚĞ ƐƚĂŶĚŝŶŐ͕ ĂŶĚ ϮͲ 
ŵŝŶƵƚĞƐ ƐƚĂŶĚŝŶŐͿ͘ KǀĞƌ ƚŚĞ ϭϮͲŚŽƵƌ ƉŽƐƚĚŽƐĞ ƉĞƌŝŽĚ ƚŚĞƌĞ ǁĞƌĞ ŐĞŶĞƌĂůůǇ ƐŵĂůů ŵĞĂŶ 
ŝŶĐƌĞĂƐĞƐ Žƌ ĚĞĐƌĞĂƐĞƐ ŝŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĂĐƌŽƐƐ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ͘ ,Z ŝŶĐƌĞĂƐĞĚ ĂĐƌŽƐƐ ƚŚĞ 
ĞŶƚŝƌĞ ƉŽƐƚĚŽƐĞ ƉĞƌŝŽĚ͘ dŚĞ �W ĐŚĂŶŐĞƐ ŝŶ ƚŚĞ �DdнĞƚŚĂŶŽů ŐƌŽƵƉ ǁĞƌĞ ŐĞŶĞƌĂůůǇ ĐŽŵƉĂƌĂďůĞ 
ƚŽ Žƌ ĨĂǀŽƌĂďůĞ ƚŽ ĐŚĂŶŐĞƐ ƐĞĞŶ ǁŝƚŚ �Dd ĂůŽŶĞ Žƌ ĞƚŚĂŶŽů ĂůŽŶĞ ĞǆĐĞƉƚ Ăƚ Ă ĨĞǁ ƚŝŵĞƉŽŝŶƚƐ͕ 
ďƵƚ ĞǀĞŶ Ăƚ ƚŚŽƐĞ ƚŝŵĞƉŽŝŶƚƐ͕ ŵĞĂŶ ĐŚĂŶŐĞƐ ďĞƚǁĞĞŶ ŐƌŽƵƉƐ ǁĞƌĞ ƐŵĂůů͘ 

dŚĞƌĞ ǁĞƌĞ ŵŽƌĞ ŽƵƚůŝĞƌƐ ǁŝƚŚ ^�W ŝŶĐƌĞĂƐĞƐ хϮϬ ŵŵ,Ő ŝŶ ƚŚĞ �Dd ĂůŽŶĞ ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ 
�Ddн�dK, ŐƌŽƵƉ ;ϴ ǀĞƌƐƵƐ ϯͿ ;ĐŽŵƉĂƌĞĚ ƚŽ ϯ ŝŶ ĞƚŚĂŶŽů ĂůŽŶĞ ŐƌŽƵƉͿ͘ ^ŝŵŝůĂƌ ƚƌĞŶĚƐ ǁĞƌĞ ƐĞĞŶ 
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This event led to the Applicant adding serial glucose measurements at predose and 15, 30, 45

minutes and at 1, 2, 3, 4, 8, and 12 hours using the backup PK plasma samples. See Laboratory

results section.

The most common events (occurring at a higher incidence in the BMT+ethanol group than BMT

alone with comparison to ethanol alone) were headache (20% versus 4% versus 17%),

somnolence (29% versus 13% versus 38%), hiccups (8% versus 0% versus 0%), feeling hot (8%

versus 4% versus 0%), dizziness (8% versus 4% versus 4%) and nasal congestion (8% versus 4%

versus 0%).

As the study enrolled both males and females, female subjects were analyzed separately. A

total of 92% of women in BMT+ethanol group compared to 58% in the BMT group had at least

one AE (compared to 75% of the ethanol group, suggesting the increased effect is partly due to

ethanol intake). The most frequent AEs seen in the BMT+ethanol group (compared to BMT

group) were headache (42% versus 8%), dizziness (16.7% versus 8.3%, compared to 8.3% with

ethanol alone), hiccups, nasal congestion, and flushing. The rates of headache and dizziness

were 2-fold greater in women than in the male/female population combined. The incidence of

nausea in the BMT+ethanol group was equal to that in the BMT alone group, and somnolence

was greatest in the ethanol group. The decreased BP event (BMT+ethanol group) and one of

the postural dizziness events (BMT) occurred in female subjects, as described above.

One subject had documented symptomatic hypoglycemia (see Subject (we) above). Blood

glucose was 51 mg/dL with a syncopal episode. For all other subjects, there was a transient

increase in glucose followed by a return to baseline.

There was an increase in the mean ALT and AST values attributable to the ethanol with an

approximate 1.5- to 3-fold reversible increase in serum transaminases in some subjects. Subject

(We) had an AE of ALT elevation. An increased alanine aminotransferase (increased ALT or SGPT)

of moderate intensity was reported after receiving BMT+ethanol. Subject (we) also had a 3-fold

increase in ALT (see Section 8.2.7).

Vital Sign Assessment

Vital signs were recorded in three different positions (sitting, immediate standing, and 2-

minutes standing). Over the 12-hour postdose period there were generally small mean

increases or decreases in blood pressure across treatment groups. HR increased across the

entire postdose period. The BP changes in the BMT+ethanol group were generally comparable

to or favorable to changes seen with BMT alone or ethanol alone except at a few timepoints,

but even at those timepoints, mean changes between groups were small.

There were more outliers with SBP increases >20 mmHg in the BMT alone group compared to

BMT+ETOH group (8 versus 3) (compared to 3 in ethanol alone group). Similar trends were seen
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŝŶ ŽƵƚůŝĞƌƐ ŝŶ ��W ŝŶĐƌĞĂƐĞƐ хϮϬ ŵŵ,Ő͕ ϭϵ ŝŶ �Dd ĂůŽŶĞ ǀĞƌƐƵƐ ϭϬ ŝŶ �Dd н�dK, ĂŶĚ ϵ ŝŶ �dK, 
ĂůŽŶĞ͘ dŚĞƌĞ ǁĂƐ ŽŶĞ ƐƵďũĞĐƚ ǁŝƚŚ ŽƌƚŚŽƐƚĂƚŝĐ �W ĐŚĂŶŐĞ фϵϬ ŵŵ,Ő ;^ƵďũĞĐƚ ĚŝƐĐƵƐƐĞĚ 
ĂďŽǀĞ͘Ϳ 

(b) (6)

APPEARS THIS WAY ON ORIGINAL

ϮϬϴ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 0HDQ &KDQJHV 6\VWROLF %ORRG 3UHVVXUH DQG 'LDVWROLF %ORRG 3UHVVXUH� 6LWWLQJ DQG �
0LQXWHV 6WDQGLQJ� $OO 6XEMHFWV 

ϮϬϵ
 

Reference ID: 4452816 



 

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

$EEUHYLDWLRQ� 0,1 PLQXWHV 

DĞĂŶ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ ^�W ĂŶĚ ��W ĨŽƌ ƚŚĞ ĨĞŵĂůĞ ƉŽƉƵůĂƚŝŽŶ ĂƌĞ ƐŚŽǁŶ ďĞůŽǁ͕ ƐŝƚƚŝŶŐ 
ĂŶĚ Ϯ ŵŝŶƵƚĞƐ ƐƚĂŶĚŝŶŐ͘ 

ϮϭϬ 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� 0HDQ &KDQJHV 6\VWROLF %ORRG 3UHVVXUH DQG 'LDVWROLF %ORRG 3UHVVXUH� 6LWWLQJ DQG �
0LQXWHV 6WDQGLQJ� )HPDOH 6XEMHFWV 

Ϯϭϭ
 

Reference ID: 4452816 



 

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ
 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ
 

$EEUHYLDWLRQ� 0,1 PLQXWHV 

ϮϭϮ
 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

�ƌƵŐͲ�ƌƵŐ /ŶƚĞƌĂĐƚŝŽŶ ^ƚƵĚŝĞƐ 
ZĞŶĂů ƐĂĨĞƚǇ 

� ƌĞŶĂů ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ĂŶĚ ƌĞǀŝĞǁĞĚ ďǇ ƚŚĞ ĐůŝŶŝĐĂů ƉŚĂƌŵĂĐŽůŽŐǇ 
ƌĞǀŝĞǁ ƚĞĂŵ ƚŽ ĂƐƐĞƐƐ ĚŽƐŝŶŐ ŝŶ ƌĞŶĂů ŝŵƉĂŝƌŵĞŶƚ ĨŽƌ ůĂďĞůŝŶŐ ƉƵƌƉŽƐĞƐ͘ &ƌŽŵ Ă ĐůŝŶŝĐĂů 
ƉĞƌƐƉĞĐƚŝǀĞ͕ ƚŚĞƌĞ ĂƉƉĞĂƌĞĚ ƚŽ ďĞ ĂŶ ŝŶĐƌĞĂƐĞĚ ŝŶĐŝĚĞŶĐĞ ŽĨ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ ŝŶ ƚŚĞ ƐĞǀĞƌĞ 
ƌĞŶĂů ŝŶƐƵĨĨŝĐŝĞŶĐǇ ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ ŶŽƌŵĂů ƐƵďũĞĐƚƐ͕ ĂŶĚ ŝŶĐƌĞĂƐĞĚ ŝŶĐŝĚĞŶĐĞ ŽĨ ŚĞĂĚĂĐŚĞ ŝŶ 
ƚŚĞ ŵŽĚĞƌĂƚĞ ĂŶĚ ƐĞǀĞƌĞ ƌĞŶĂů ŝŶƐƵĨĨŝĐŝĞŶĐǇ ŐƌŽƵƉƐ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ƐĂŵƉůĞ ƐŝǌĞƐ 
ĂƌĞ ǀĞƌǇ ƐŵĂůů͕ ůŝŵŝƚŝŶŐ ĐŽŶĐůƵƐŝŽŶƐ͘ EŽ ƚƌĞŶĚƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ůĂďŽƌĂƚŽƌǇ ǀĂůƵĞƐ͘ 

,ĞƉĂƚŝĐ ƐĂĨĞƚǇ͗ �DdͲϭϭϲ 

� ŚĞƉĂƚŝĐ ƐĂĨĞƚǇ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ĂŶĚ ƌĞǀŝĞǁĞĚ ďǇ ƚŚĞ ĐůŝŶŝĐĂů ƉŚĂƌŵĂĐŽůŽŐǇ ƚĞĂŵ ƚŽ 
ĂƐƐĞƐƐ ůĂďĞůŝŶŐ ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͘ DŽƐƚ ŽĨ ƚŚĞ ƐƵďũĞĐƚƐ ǁŝƚŚ ŝŵƉĂŝƌĞĚ 
ĨƵŶĐƚŝŽŶ ǁĞƌĞ ƉŽƐŝƚŝǀĞ ĨŽƌ ,ĞƉĂƚŝƚŝƐ � ĂŶĚ ŶŽ ĚĂƚĂ ĨƌŽŵ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ƐĞǀĞƌĞ ŚĞƉĂƚŝĐ 
ŝŶƐƵĨĨŝĐŝĞŶĐǇ ƐƵďũĞĐƚƐ ǁĞƌĞ ƐƵďŵŝƚƚĞĚ͘ 

�ĂƚĂ ĨŽƌ ŵŝůĚ ĂŶĚ ŵŽĚĞƌĂƚĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ĂŶĚ ŶŽƌŵĂů ŚĞƉĂƚŝĐ ĨƵŶĐƚŝŽŶ ƐŚŽǁ ƚŚĞ 
ĨŽůůŽǁŝŶŐ ŬĞǇ ĨŝŶĚŝŶŐƐ͗ 

x	 dŚĞƌĞ ǁĞƌĞ ŶŽ ĚĞĂƚŚƐ͕ ^��Ɛ͕ Žƌ ĚŝƐĐŽŶƚŝŶƵĂƚŝŽŶƐ ĚƵĞ ƚŽ d���Ɛ͘ EŽ ƐĞǀĞƌĞ Žƌ ůŝĨĞͲ 
ƚŚƌĞĂƚĞŶŝŶŐ d���Ɛ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ĂŶĚ ŶŽ ĞǀĞŶƚƐ ŽĨ ĐŽŶĐĞƌŶ ;ƐƵĐŚ ĂƐ ŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂů 
ĞǀĞŶƚƐͿ ŽĐĐƵƌƌĞĚ ŵŽƌĞ ĨƌĞƋƵĞŶƚůǇ ŝŶ ƚŚĞ ŵŽĚĞƌĂƚĞ ŚĞƉĂƚŝĐ ŝŶƐƵĨĨŝĐŝĞŶĐǇ ŐƌŽƵƉ ĂŶĚ ŶŽ 
ŝŶĐƌĞĂƐĞ ŝŶ ĨƌĞƋƵĞŶƚůǇͲƌĞƉŽƌƚĞĚ ƐǇŵƉƚŽŵƐ ;Ğ͘Ő͕͘ ŶĂƵƐĞĂ͕ ǀŽŵŝƚŝŶŐ͕ ŚĞĂĚĂĐŚĞ͕ ŝŶũĞĐƚŝŽŶ 
ƐŝƚĞͿ ǁĞƌĞ ŝĚĞŶƚŝĨŝĞĚ͘ 

x	 dŚĞƌĞ ǁĞƌĞ ŶŽ ,Ǉ͛Ɛ >Ăǁ ĐĂƐĞƐ͘ dŚƌĞĞ ƐƵďũĞĐƚƐ ;ϭϯйͿ ǁŝƚŚ ŵŽĚĞƌĂƚĞ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ 
ŚĂĚ ĞůĞǀĂƚŝŽŶƐ ŝŶ �^dхϯ ƚŽ ϱy h>E ŽŶ �ĂǇ ϯ͕ ĂŶĚ ƚǁŽ ƐƵďũĞĐƚƐ ;ϴйͿ ǁŝƚŚ ŵŽĚĞƌĂƚĞ
ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ ŚĂĚ ĞůĞǀĂƚŝŽŶƐ ŝŶ d�ŝůŝ хϭ͘ϱ ƚŽ Ϯy h>E ŽŶ �ĂǇ ϯ͘ KŶĞ ƐƵďũĞĐƚ 
ϱϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ŵĂůĞ ǁŝƚŚ ŵŝůĚ ŚĞƉĂƚŝĐ ŝŵƉĂŝƌŵĞŶƚ͕ ĞǆƉĞƌŝĞŶĐĞĚ Ă ŵŽĚĞƌĂƚĞ d��� ŽĨ 
ŚĞƉĂƚŝĐ ĞŶǌǇŵĞ ŝŶĐƌĞĂƐĞĚ ŽŶ �ĂǇ ϯ ;ĞůĞǀĂƚĞĚ �^d ŽĨ ϳϳ hͬ> ĂŶĚ �>d ϭϬϱ hͬ>Ϳ͘ �^d 
ƉĞĂŬĞĚ ŽŶ �ĂǇ ϳ ;ϭϯϲ hͬ>Ϳ ĂŶĚ �>d ƉĞĂŬĞĚ ŽŶ �ĂǇ ϭϰ ;Ϯϰϳ hͬ>Ϳ͘ dŚĞ ĞǀĞŶƚ ƌĞƐŽůǀĞĚ 
ĂĨƚĞƌ Ϯϱ ĚĂǇƐ͘ 

,ƵŵĂŶ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů͗ �DdͲϭϭϳ 
� ƌĂŶĚŽŵŝǌĞĚ͕ ĚŽƵďůĞͲďůŝŶĚ͕ ĐƌŽƐƐŽǀĞƌ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ϱϲ ƌĞĐƌĞĂƚŝŽŶĂů ƐƚŝŵƵůĂŶƚ ƵƐĞƌƐ 
;ϯϴ ŵĂůĞƐ͕ ϭϴ ĨĞŵĂůĞƐͿ ƚŽ ĞǀĂůƵĂƚĞ ƚŚĞ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů ŽĨ ƐŝŶŐůĞ ĚŽƐĞƐ ŽĨ �Dd ;ϭ͘ϳϱ ŵŐ͕ ϯ͘ϱ ŵŐ͕ 
ĂŶĚ ϱ͘Ϯϱ ŵŐͿ ĐŽŵƉĂƌĞĚ ƚŽ ƐŝŶŐůĞ ĚŽƐĞƐ ŽĨ ƉŚĞŶƚĞƌŵŝŶĞ ;ϰϱ ŵŐ ĂŶĚ ϵϬ ŵŐͿ ĂŶĚ W�K͘ 
�ĂƐĞĚ ŽŶ ƚŚŝƐ ƐƚƵĚǇ ĂŶĚ ŽƚŚĞƌ ĂďƵƐĞͲƌĞůĂƚĞĚ ĂŶŝŵĂů ĂŶĚ ŚƵŵĂŶ ĚĂƚĂ͕ ŝƚ ǁĂƐ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ 
�Dd ĚŽĞƐ ŶŽƚ ŚĂǀĞ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů ĂŶĚ ŝƐ ƌĞǀŝĞǁĞĚ ƐĞƉĂƌĂƚĞůǇ ;ƐĞĞ KǀĞƌĚŽƐĞ͕ �ƌƵŐ �ďƵƐĞ 
WŽƚĞŶƚŝĂů͕ tŝƚŚĚƌĂǁĂů͕ ĂŶĚ ZĞďŽƵŶĚ ƐƵďƐĞĐƚŝŽŶ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϭϮͿ͘ 

^ĂĨĞƚǇ ĂƐƐĞƐƐŵĞŶƚƐ ŝŶĐůƵĚĞĚ ůĂďŽƌĂƚŽƌŝĞƐ͕ ǀŝƚĂů ƐŝŐŶƐ͕ ϭϮͲůĞĂĚ ��'͕ ƉŚǇƐŝĐĂů ĞǆĂŵŝŶĂƚŝŽŶ͕ 
�ŽůƵŵďŝĂ ^ƵŝĐŝĚĞ ^ĞǀĞƌŝƚǇ ZĂƚŝŶŐ͕ ĂŶĚ ƉƌĞŐŶĂŶĐǇ ƚĞƐƚŝŶŐ͘ 

͕ Ă (b) (6)

Ϯϭϯ
 

Reference ID: 4452816 

NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

Drug-Drug Interaction Studies

Renal safety

A renal pharmacokinetic study was conducted and reviewed by the clinical pharmacology

review team to assess dosing in renal impairment for labeling purposes. From a clinical

perspective, there appeared to be an increased incidence of nausea and vomiting in the severe

renal insufficiency group compared to normal subjects, and increased incidence of headache in

the moderate and severe renal insufficiency groups, respectively. However, the sample sizes

are very small, limiting conclusions. No trends were seen in laboratory values.

Hepatic safety: BMT-116

A hepatic safety study was conducted and reviewed by the clinical pharmacology team to

assess labeling in patients with hepatic impairment. Most of the subjects with impaired

function were positive for Hepatitis C and no data from patients with severe hepatic

insufficiency subjects were submitted.

Data for mild and moderate hepatic impairment and normal hepatic function show the

following key findings:

0 There were no deaths, SAEs, or discontinuations due to TEAEs. No severe or life-

threatening TEAEs were reported and no events of concern (such as gastrointestinal

events) occurred more frequently in the moderate hepatic insufficiency group and no

increase in frequently-reported symptoms (e.g., nausea, vomiting, headache, injection

site) were identified.

0 There were no Hy’s Law cases. Three subjects (13%) with moderate hepatic impairment

had elevations in AST>3 to 5X ULN on Day 3, and two subjects (8%) with moderate

hepatic impairment had elevations in TBili >15 to 2X ULN on Day 3. One subject a

55-year-old white male with mild hepatic impairment, experienced a moderate TEAE of

hepatic enzyme increased on Day 3 (elevated AST of 77 U/L and ALT 105 U/L). AST

peaked on Day 7 (136 U/L) and ALT peaked on Day 14 (247 U/L). The event resolved

after 25 days.

(b) (5)
I

Human abuse potential: BMT-11 7

A randomized, double-blind, crossover study was conducted in 56 recreational stimulant users

(38 males, 18 females) to evaluate the abuse potential ofsingle doses of BMT (1.75 mg, 3.5 mg,

and 5.25 mg) compared to single doses of phentermine (45 mg and 90 mg) and PBO.

Based on this study and other abuse-related animal and human data, it was concluded that

BMT does not have abuse potential and is reviewed separately (see Overdose, Drug Abuse

Potential, Withdrawal, and Rebound subsection in Section 8.2.12).

Safety assessments included laboratories, vital signs, 12-lead ECG, physical examination,

Columbia Suicide Severity Rating, and pregnancy testing.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

EŽ ĚĞĂƚŚƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ͘ dǁŽ ƐƵďũĞĐƚƐ ƚĂŬŝŶŐ �Dd ŚĂĚ ƐƚƵĚǇ ĚƌƵŐ ǁŝƚŚĚƌĂǁŶ ĚƵĞ ƚŽ ĂŶ ��͘ �Ŷ 
ĂĚĚŝƚŝŽŶĂů ƐƵďũĞĐƚ ŚĂĚ ĐĂƌĚŝĂĐ ĚŝƐĐŽŵĨŽƌƚ ǁŚŝůĞ ƚĂŬŝŶŐ �Dd ďƵƚ ǁĂƐ ŶŽƚ ǁŝƚŚĚƌĂǁŶ ƵŶƚŝů Ă 
ƐƵďƐĞƋƵĞŶƚ d���͘ dŚĞƐĞ ŶĂƌƌĂƚŝǀĞƐ ĂƌĞ ƐƵŵŵĂƌŝǌĞĚ ďĞůŽǁ͘ 

x ^ƵďũĞĐƚ 
(b) 
(6)͗ ϯϬͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ŵŝůĚ ŚĞĂĚĂĐŚĞ ĂŶĚ ŵŽĚĞƌĂƚĞ ŶĂƵƐĞĂ ϭ͘ϱ 

ŚŽƵƌƐ ĂĨƚĞƌ �Dd ϱ͘Ϯϱ ŵŐ ůĂƐƚŝŶŐ Ϯϭ ŚŽƵƌƐ͘ ^ƚƵĚǇ ĚƌƵŐ ĚŝƐĐŽŶƚŝŶƵĞĚ͘
 
x ^ƵďũĞĐƚ ͗ ϮϲͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ͕ ǁŝƚŚĚƌĂǁŶ ĚƵĞ ƚŽ ƵƉƉĞƌ ƌĞƐƉŝƌĂƚŽƌǇ ŝŶĨĞĐƚŝŽŶ 

(b) 
(6)

ĨŽůůŽǁŝŶŐ �Dd ϯ͘ϱ ŵŐ͘ ^ƚƵĚǇ ĚƌƵŐ ĚŝƐĐŽŶƚŝŶƵĞĚ͘ 
x ^ƵďũĞĐƚ � ϯϭͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ŵĂůĞ ǁŝƚŚ ŵŽŵĞŶƚĂƌǇ ŚĞĂƌƚ ƉƌĞƐƐƵƌĞͬĐĂƌĚŝĂĐ 
ĚŝƐĐŽŵĨŽƌƚ ͞ůŝŬĞ ŵǇ ŚĞĂƌƚ ǁĂƐ ĐŽŶƐƚƌŝĐƚĞĚ͟ Ϯ͘ϱ ŚŽƵƌƐ ĂĨƚĞƌ �Dd ϱ͘Ϯϱ ŵŐ ŽŶ �ĂǇ ϰϲ͘ dŚĞ 

(b) 
(6)

ĞǀĞŶƚ ůĂƐƚĞĚ ϱ ƐĞĐŽŶĚƐ͘ dŚĞ ƐƵďũĞĐƚƐ ĐŽŶƚŝŶƵĞĚ ŝŶƚŽ ƚŚĞ ƐƚƵĚǇ͕ ďƵƚ ƐƚƵĚǇ ĚƌƵŐ ůĂƚĞƌ 
ĚŝƐĐŽŶƚŝŶƵĞĚ ŽŶ �ĂǇ ϱϯ ĚƵĞ ƚŽ ŚǇƉĞƌƚĞŶƐŝŽŶ͕ ϭϲϬͬϭϭϭ ŵŵ ,Ő ĂŶĚ ϭϴϬͬϭϭϮ ŵŵ ,Ő͕ ϭ͘Ϯϱ 
ŚŽƵƌƐ ĂŶĚ ϭ͘ϱ ŚŽƵƌƐ ĨŽůůŽǁŝŶŐ ƉŚĞŶƚĞƌŵŝŶĞ ϵϬ ŵŐ͘ 

�ƵƌŝŶŐ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ƉŚĂƐĞ͕ ϱϰ ŽĨ ϱϲ ;ϵϲ͘ϰйͿ ƐƵďũĞĐƚƐ ŚĂĚ Ăƚ ůĞĂƐƚ ŽŶĞ d���͘ �ŽƐĞ ĚĞƉĞŶĚĞŶƚ 
d���Ɛ ƚŚĂƚ ŽĐĐƵƌƌĞĚ Ăƚ ƌĂƚĞƐ ŐƌĞĂƚĞƌ ŝŶ ƚŚĞ �Dd ŐƌŽƵƉ ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ƉŚĞŶƚĞƌŵŝŶĞ Žƌ W�K 
ŐƌŽƵƉƐ ǁĞƌĞ ŶĂƵƐĞĂ͕ ǀŽŵŝƚŝŶŐ͕ ĨĞĞůŝŶŐ ŚŽƚ͕ ŝŶũĞĐƚŝŽŶͲƐŝƚĞ ƉĂŝŶ͕ ƵƉƉĞƌ ƌĞƐƉŝƌĂƚŽƌǇ ŝŶĨĞĐƚŝŽŶ͕ 
ƌĞƐƚůĞƐƐŶĞƐƐ͕ ŝŶĐƌĞĂƐĞĚ ĞƌĞĐƚŝŽŶ ;ŝŶ ŵĂůĞ ƉĂƌƚŝĐŝƉĂŶƚƐͿ͕ ĨůƵƐŚŝŶŐͬŚŽƚ ĨůƵƐŚ͘ ,ǇƉĞƌƚĞŶƐŝŽŶ ǁĂƐ 
ŽŶůǇ ƌĞƉŽƌƚĞĚ ŝŶ ƚŚĞ ƉŚĞŶƚĞƌŵŝŶĞ ϵϬ ŵŐ ŐƌŽƵƉ͘ dŚƌĞĞ ƐƵďũĞĐƚƐ ŚĂĚ ĞƵƉŚŽƌŝĂͲůŝŬĞ ĞǀĞŶƚƐ 
ŝĚĞŶƚŝĨŝĞĚ ĂƐ ƉŽƚĞŶƚŝĂů ĂďƵƐĞͲƌĞůĂƚĞĚ ƐŝŐŶĂůƐ͘ 

dŚĞ �ŽŶƚƌŽůůĞĚ ^ƵďƐƚĂŶĐĞ ^ƚĂĨĨ ĐŽŶĚƵĐƚĞĚ ĂŶ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů ĂƐƐĞƐƐŵĞŶƚ ŽĨ �Dd͘ �ĂƐĞĚ ŽŶ 
ƚŚĞŝƌ ĞǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞ ĐůŝŶŝĐĂů ĂŶĚ ŶŽŶĐůŝŶŝĐĂů ĂďƵƐĞͲƌĞůĂƚĞĚ ĚĂƚĂ͕ ŝƚ ĚŽĞƐ ŶŽƚ ĂƉƉĞĂƌ ƚŚĂƚ �Dd 
ŚĂƐ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů͘ ,ŽǁĞǀĞƌ͕ ŵŝƐƵƐĞ ǁĂƐ ŝĚĞŶƚŝĨŝĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƚƌŝĂů ;ŝ͘Ğ͕͘ ƵƐĞ ŵŽƌĞ 
ĨƌĞƋƵĞŶƚůǇ ƚŚĂŶ ĞǀĞƌǇ Ϯϰ ŚŽƵƌƐͿ͘ dŚĞ ĐŽŶƐĞƋƵĞŶĐĞƐ ŽĨ ŵŝƐƵƐĞ͕ ŝŶĐůƵĚŝŶŐ ŚǇƉĞƌƚĞŶƐŝŽŶ ĂŶĚ ĨŽĐĂů 
ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ŚĂǀĞ ďĞĞŶ ĚŝƐĐƵƐƐĞĚ ƉƌĞǀŝŽƵƐůǇ ŝŶ ƚŚŝƐ ƐĂĨĞƚǇ ƐĞĐƚŝŽŶ͘ dŚĞƐĞ ĐŽŶĐĞƌŶƐ ǁŝůů ďĞ 
ĐĂƉƚƵƌĞĚ ŝŶ ƚŚĞ KǀĞƌĚŽƐĞ ƐĞĐƚŝŽŶ ŽĨ ůĂďĞůŝŶŐ͘ 

�ŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ͗ �DdͲϭϬϭ 
� ĚŽƵďůĞͲďůŝŶĚ͕ W�KͲĐŽŶƚƌŽůůĞĚ͕ ϮͲƉĞƌŝŽĚ ĐƌŽƐƐŽǀĞƌ ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ŚĞĂůƚŚǇ ƉƌĞͲ ĂŶĚ 
ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ;ĂŐĞƐ ϭϴ ƚŽ ϲϵ ǇĞĂƌƐͿ ƚŽ ĂƐƐĞƐƐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ƐŝŶŐůĞ ĚŽƐĞƐ ŽĨ �Dd 
ĐŽĂĚŵŝŶŝƐƚĞƌĞĚ ǁŝƚŚ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞ ŵĞĚŝĐĂƚŝŽŶ Žƌ ĚŝƵƌĞƚŝĐƐ͘ W< ƉĂƌĂŵĞƚĞƌƐ ĂŶĚ 
ŚĞŵŽĚǇŶĂŵŝĐ ĞĨĨĞĐƚƐ ǁĞƌĞ ĂƐƐĞƐƐĞĚ͘ dŚĞ ĐŚŽƐĞŶ ŵĞĚŝĐĂƚŝŽŶƐ ŝŶĐůƵĚĞĚ ĐŽŚŽƌƚ ϭ ;,�d�͕ 
ŵĞƚŽƉƌŽůŽů͕ ĂŵůŽĚŝƉŝŶĞ͕ ůŝƐŝŶŽƉƌŝů͕ ůŽƐĂƌƚĂŶͿ͕ ĐŽŚŽƌƚ Ϯ ;�Dd ǀĞƌƐƵƐ W�KͿ ĂŶĚ ĐŽŚŽƌƚ ϯ 
;ĨƵƌŽƐĞŵŝĚĞͿ ǁŝƚŚ Ă ƌƵŶͲŝŶ ƉĞƌŝŽĚ ƚŽ ĂĐŚŝĞǀĞ ƐƚĞĂĚǇ ƐƚĂƚĞ͘ �ĂƐĞůŝŶĞ ĂŶĚ ƚŝŵĞͲŵĂƚĐŚĞĚ ��WD 
ƉŽƐƚͲ�Dd ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĨŽƌ Ϯϰ ŚŽƵƌƐ͘ 

dŚĞ ŵŽƐƚ ĐŽŵŵŽŶ ĞǀĞŶƚƐ ƉĞƌ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉ ĂƌĞ ƐŚŽǁŶ ďĞůŽǁ ŝŶ dĂďůĞ ϳϬ͘ 

Ϯϭϰ
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Vyleesi/bremelanotide

No deaths were reported. Two subjects taking BMT had study drug withdrawn due to an AE. An

additional subject had cardiac discomfort while taking BMT but was not withdrawn until a

subsequent TEAE. These narratives are summarized below.

0 Subject l2): 30-year-old white female with mild headache and moderate nausea 1.5
hours after BMT 5.25 mg lasting 21 hours. Study drug discontinued.

0 Subject l2): 26-year-old white female, withdrawn due to upper respiratory infection
following BMT 3.5 mg. Study drug discontinued.

0 Subject )2) A 31-year-old white male with momentary heart pressure/cardiac

discomfort ”like my heart was constricted” 2.5 hours after BMT 5.25 mg on Day 46. The

event lasted 5 seconds. The subjects continued into the study, but study drug later

discontinued on Day 53 due to hypertension, 160/111 mm Hg and 180/112 mm Hg, 1.25

hours and 1.5 hours following phentermine 90 mg.

During the treatment phase, 54 of 56 (96.4%) subjects had at least one TEAE. Dose dependent

TEAEs that occurred at rates greater in the BMT group compared to the phentermine or PBO

groups were nausea, vomiting, feeling hot, injection-site pain, upper respiratory infection,

restlessness, increased erection (in male participants), flushing/hot flush. Hypertension was

only reported in the phentermine 90 mg group. Three subjects had euphoria-like events

identified as potential abuse-related signals.

The Controlled Substance Staff conducted an abuse potential assessment of BMT. Based on

their evaluation of the clinical and nonclinical abuse-related data, it does not appear that BMT

has abuse potential. However, misuse was identified in the clinical trial (i.e., use more

frequently than every 24 hours). The consequences of misuse, including hypertension and focal

hyperpigmentation have been discussed previously in this safety section. These concerns will be

captured in the Overdose section of labeling.

Antihypertensives: BMT-101

A double-blind, PBO-controlled, 2-period crossover study was conducted in healthy pre- and

postmenopausal women (ages 18 to 69 years) to assess the effect of single doses of BMT

coadministered with antihypertensive medication or diuretics. PK parameters and

hemodynamic effects were assessed. The chosen medications included cohort 1 (HCTZ,

metoprolol, amlodipine, lisinopril, losartan), cohort 2 (BMT versus PBO) and cohort 3

(furosemide) with a run-in period to achieve steady state. Baseline and time-matched ABPM

post-BMT were conducted for 24 hours.

The most common events per treatment group are shown below in Table 70.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 7UHDWPHQW�(PHUJHQW $GYHUVH (YHQWV� $Q\ 7($( DQG 0RVW &RPPRQ 7($(V 
3DQHO $QWL�+71 $QWL� $QWL�+71 (26 $IWHU (26 $IWHU

6\VWHP 2UJDQ &ODVV $ORQH +71�%07 3%2 %07 'RVLQJ 3%2 'RVLQJ 
3UHIHUUHG 7HUP 1 ��� 1 ��� 1 ��� 1 ��� 1 ��� 

3DQHO $ �+&7=� ��  ��  ��  ��  ��  
6XEMHFWV ZLWK DQ\ 7($( � ������ �� ������ � ����� � ���� � ���� 

1DXVHD � ����� � ������ � ����� � ����� � ����� 
)OXVKLQJ � ����� � ������ � ����� � ����� � ����� 
'L]]LQHVV � ����� � ������ � ����� � ����� � ����� 
3DUHVWKHVLD � ����� � ������ � ����� � ����� � ����� 

3DQHO % �PHWRSURORO� �� �� �� �� �� 
6XEMHFWV ZLWK DQ\ 7($( � ����� � ������ � ����� � ����� � ����� 

1DXVHD � ����� � ����� � ����� � ����� � ����� 
)OXVKLQJ � ����� � ����� � ����� � ����� � ����� 
'L]]LQHVV � ����� � ����� � ����� � ����� � ����� 
9XOYRYDJLQDO GLVFRPIRUW � ����� � ����� � ����� � ����� � ����� 

3DQHO & �DPORGLSLQH� ��  ��  ��  �  ��  
6XEMHFWV ZLWK DQ\ 7($( � ������ � ������ � ������ � ����� � ����� 

1DXVHD � ����� � ������ � ������ � ����� � ����� 
+HDGDFKH � ����� � ������ � ����� � ����� � ����� 
)OXVKLQJ � ����� � ������ � ����� � ����� � ����� 
'L]]LQHVV � ����� � ����� � ����� � ����� � ����� 
3DUHVWKHVLD � ����� � ����� � ����� � ����� � ����� 
9XOYRYDJLQDO GLVFRPIRUW � ����� � ����� � ����� � ����� � ����� 

3DQHO ' �OLVLQRSULO� ��  ��  ��  �  ��  
6XEMHFWV ZLWK DQ\ 7($( � ������ � ������ � ������ � ����� � ����� 

1DXVHD � ����� � ������ � ����� � ����� � ����� 
'L]]LQHVV � ����� � ������ � ����� � ����� � ����� 
9RPLWLQJ � ����� � ����� � ����� � ����� � ����� 
3DUHVWKHVLD � ����� � ����� � ����� � ����� � ����� 
)OXVKLQJ � ����� � ����� � ����� � ����� � ����� 

3DQHO ( �ORVDUWDQ� ��  ��  ��  ��  ��  
6XEMHFWV ZLWK DQ\ 7($( � ������ � ������ � ������ � ����� � ����� 

)OXVKLQJ � ����� � ������ � ����� � ����� � ����� 
1DXVHD � ����� � ������ � ����� � ����� � ����� 
'L]]LQHVV � ����� � ����� � ����� � ����� � ����� 
$EGRPLQDO GLVFRPIRUW � ����� � ����� � ����� � ����� � ����� 
+\SRHVWKHVLD RUDO � ����� � ����� � ����� � ����� � ����� 
3DUHVWKHVLD RUDO � ����� � ����� � ����� � ����� � ����� 
+HDGDFKH � ����� � ����� � ����� � ����� � ����� 
3DUHVWKHVLD � ����� � ����� � ����� � ����� � ����� 
+\SRHVWKHVLD � ����� � ����� � ����� � ����� � ����� 
5HVWOHVVQHVV � ����� � ����� � ����� � ����� � ����� 
*HQLWDO SDUHVWKHVLD � ����� � ����� � ����� � ����� � ����� 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� (26 HQG RI VWXG\� +71 K\SHUWHQVLRQ� 3%2 SODFHER� 7($( WUHDWPHQW�HPHUJHQW 
DGYHUVH HYHQW 
6RXUFH� %07���� &65� 7DEOHV �� WR ��� SDJHV���±��� 

dǁŽ ƐƵďũĞĐƚƐ ŚĂĚ ĞůĞǀĂƚŝŽŶƐ ŝŶ ůŝǀĞƌ ƚĞƐƚƐ͗ 
x /Ŷ ĐŽŚŽƌƚ ϭ͕ ^ƵďũĞĐƚ ŚĂĚ �>d ĞůĞǀĂƚŝŽŶхϯy h>E ƚŽ ϱy h>E ŽŶ �ĂǇ ϭϯ ĂŶĚ �ĂǇ ϭϰ
;ĂŵůŽĚŝƉŝŶĞн�Dd ǁĂƐ ŐŝǀĞŶ ŽŶ �ĂǇ ϭϮͿ͘ dŚĞ ƐƵďũĞĐƚ ŚĂĚ ƌĞĐĞŝǀĞĚ ĂŵůŽĚŝƉŝŶĞ ĚŽƐĞƐ ŽŶ 

(b) (6)

�ĂǇ ϭ ƚŚƌŽƵŐŚ �ĂǇ ϵ͕ ĂŵůŽĚŝƉŝŶĞ ĂŶĚ W�K ĚŽƐĞ ŽŶ �ĂǇ ϭϬ͕ ĂŵůŽĚŝƉŝŶĞ ŽŶ �ĂǇ ϭϭ͕ ĂŶĚ 
ĂŵůŽĚŝƉŝŶĞ ĂŶĚ �Dd ŽŶ �ĂǇ ϭϮ͘ KŶ �ĂǇ ϮϬ͕ �>d ǀĂůƵĞƐ ƌĞĚƵĐĞĚ ƚŽ фϯy h>E ĂŶĚ 

Ϯϭϱ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

��W ĂŶĚ ĚĞĐƌĞĂƐĞƐ ŝŶ ,Z ǁĞƌĞ ŽďƐĞƌǀĞĚ ĨŽůůŽǁŝŶŐ Ă ƐŝŶŐůĞ ĚŽƐĞ ŽĨ �Dd͕ ƉĞĂŬŝŶŐ ǁŝƚŚŝŶ ƐĞǀĞƌĂů 
ŚŽƵƌƐ ƉŽƐƚĚŽƐĞ͘ dŚĞ ŝŶĐƌĞĂƐĞƐ ŝŶ �W ŽďƐĞƌǀĞĚ ŝŶ ƚŚŝƐ ƐƚƵĚǇ ǁĞƌĞ ŚŝŐŚĞƌ ƚŚĂŶ ƚŚĂƚ ŽĨ ƚŚĞ 

ŶŽƌŵĂůŝǌĞĚ ďǇ �ĂǇ ϯϮ͘ �ŽƌƌĞƐƉŽŶĚŝŶŐ �^d ƌĞŵĂŝŶĞĚ фϮy h>E͕ ĂŶĚ ĐŽƌƌĞƐƉŽŶĚŝŶŐ
ďŝůŝƌƵďŝŶ ǀĂůƵĞƐ ǁĞƌĞ ǁŝƚŚŝŶ ƚŚĞ ŶŽƌŵĂů ƌĂŶŐĞ͘ 

x /Ŷ ĐŽŚŽƌƚ Ϯ͕ ^ƵďũĞĐƚ ƐŚŽǁĞĚ d�ŝůŝ ĞůĞǀĂƚŝŽŶ ƚŚĂƚ ǁĂƐ хϭ͘ϱy h>E ƚŽ Ϯy h>E ŽŶ �ĂǇ
ͲϮϭ ƚŽ �ĂǇ Ͳϯ͕ ŽŶ �ĂǇ ͲϮ͕ ĂŶĚ ŽŶ �ĂǇ Ϯ͘ dŚŝƐ ƐƵďũĞĐƚ ƌĞĐĞŝǀĞĚ �Dd ŽŶ �ĂǇ ϭ ĂŶĚ W�K ŽŶ 

(b) (6)

�ĂǇ ϯ͕ ĨŽůůŽǁŝŶŐ ƚŚĞ ƌĞƉŽƌƚĞĚ ďŝůŝƌƵďŝŶ ĞůĞǀĂƚŝŽŶ͘ �ŝůŝƌƵďŝŶ ǀĂůƵĞƐ ŶŽƌŵĂůŝǌĞĚ ƚŽ 
ϭ͘Ϯ ŵŐͬĚ> ďǇ �ĂǇ ϱ͘ �ŽƌƌĞƐƉŽŶĚŝŶŐ �^d ĂŶĚ �>d ǀĂůƵĞƐ ǁĞƌĞ ǁŝƚŚŝŶ ƚŚĞ ŶŽƌŵĂů ƌĂŶŐĞ͘ 

�ůŽŽĚ ƉƌĞƐƐƵƌĞ 
��ĂZW ĂůƐŽ ĞǀĂůƵĂƚĞĚ ƚŚŝƐ ƐƚƵĚǇ ĂŶĚ ĚŝƐĐƵƐƐĞĚ ƚŚĞ ĨŝŶĚŝŶŐƐ ŝŶ ƚŚĞŝƌ ĐŽŶƐƵůƚĂƚŝǀĞ ƌĞǀŝĞǁ ĚĂƚĞĚ 
ϮϯDĂǇϮϬϭϵ͘ KǀĞƌĂůů͕ ƚŚĞ ƚƌĞŶĚƐ ƐĞĞŶ ŝŶ ƚŚĞ ŚŽƵƌůǇ ��WD ƌĞĂĚŝŶŐƐ ;ĂŶƚŝͲ,dE ǁŝƚŚ �Dd 
ĐŽŵƉĂƌĞĚ ƚŽ ĂŶƚŝͲ,dE ĂůŽŶĞͿ ͘ /ŶĐƌĞĂƐĞƐ ŝŶ ^�W ĂŶĚ(b) (4)

ĚĞĚŝĐĂƚĞĚ ��WD ƐƚƵĚǇ ;�D�'Ͳ�DdͲ,^��ͲϭϬϭͿ ĚŝƐĐƵƐƐĞĚ ŝŶ ^ĞĐƚŝŽŶ ϴ͘Ϯ͘ϲ͘ 

dŚĞ ƌĞĂƐŽŶ ĨŽƌ ƚŚĞ ůĂƌŐĞƌ ŝŶĐƌĞĂƐĞ ŝŶ �W ŽďƐĞƌǀĞĚ ŝŶ ƚŚŝƐ ƐƚƵĚǇ ŝƐ ƵŶĐůĞĂƌ͖ ŚŽǁĞǀĞƌ͕ ŝƚ ŝƐ ƉŽƐƐŝďůĞ 
ƚŚĂƚ ŝƚ ĐŽƵůĚ ďĞ ƉĂƌƚŝĂůůǇ ĞǆƉůĂŝŶĞĚ ďǇ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƉĂƚŝĞŶƚ ĚĞŵŽŐƌĂƉŚŝĐƐ ĂƐ ƚŚĞ �DdͲĂůŽŶĞ 
ĐŽŚŽƌƚ ŝŶ �DdͲϭϬϭ ŽŶůǇ ŝŶĐůƵĚĞĚ ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŚĞƌĞĂƐ ƚŚĞ ĚĞĚŝĐĂƚĞĚ ��WD ƐƚƵĚǇ 
ŝŶĐůƵĚĞĚ ŽŶůǇ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ 

�ŽŵƉĂƌŝƐŽŶ ŽĨ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ŝŶ �W ĂŶĚ ,Z ďĞƚǁĞĞŶ ƚŚĞ �DdнĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ǀƐ͘ 
W�KнĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ŐƌŽƵƉƐ ŝƐ ƐŚŽǁŶ ŝŶ &ŝŐƵƌĞ ϯϱ ďĞůŽǁ͘ ��ĂZW͛Ɛ ĂŶĂůǇƐŝƐ ƐŚŽǁĞĚ Ă 
ŶƵŵĞƌŝĐĂůůǇ ƐŵĂůůĞƌ ŝŶĐƌĞĂƐĞ ŝŶ ^�W ĂŶĚ ��W ĨŽƌ �DdнĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ĐŽŵƉĂƌĞĚ ƚŽ �Dd 
ĂůŽŶĞ͘ dŚŝƐ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ĐŽƵůĚ ŵŝƚŝŐĂƚĞ ƚŚĞ �DdͲŝŶĚƵĐĞĚ �W ĞůĞǀĂƚŝŽŶƐ͘ 
�ĞĐĂƵƐĞ ǀĞƌǇ ĨĞǁ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ĐŽŶƚƌŽůůĞĚ ŚǇƉĞƌƚĞŶƐŝŽŶ ĂƌĞ ŝŶĐůƵĚĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͕ 
ƚŚĞ ĞĨĨĞĐƚƐ ŽĨ �Dd ŽŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ŝŶ ƉĂƚŝĞŶƚƐ ŵĂŝŶƚĂŝŶĞĚ ŽŶ ĂŶƚŝŚǇƉĞƌƚĞŶƐŝǀĞƐ ŚĂǀĞ ŶŽƚ 
ďĞĞŶ ǁĞůů ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘ 
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normalized by Day 32. Corresponding AST remained <2X ULN, and corresponding

bilirubin values were within the normal range.

o In cohort 2, Subject (We) showed TBili elevation that was >1.5X ULN to 2X ULN on Day

-21 to Day -3, on Day -2, and on Day 2. This subject received BMT on Day 1 and PBO on

Day 3, following the reported bilirubin elevation. Bilirubin values normalized to

1.2 mg/dL by Day 5. Corresponding AST and ALT values were within the normal range.

Blood pressure

DCaRP also evaluated this study and discussed the findings in their consultative review dated

23May2019. Overall, the trends seen in the hourly ABPM readings (anti-HTN with BMT

compared to anti-HTN alone) (W4). Increases in SBP and

DBP and decreases in HR were observed following a single dose of BMT, peaking within several

hours postdose. The increases in BP observed in this study were higher than that of the

dedicated ABPM study (AMAG-BMT-HSDD-101) discussed in Section 8.2.6.

The reason for the larger increase in BP observed in this study is unclear; however, it is possible

that it could be partially explained by differences in patient demographics as the BMT-alone

cohort in BMT-101 only included postmenopausal women whereas the dedicated ABPM study

included only premenopausal women.

Comparison of the change from baseline in BP and HR between the BMT+antihypertensives vs.

PBO+antihypertensives groups is shown in Figure 35 below. DCaRP’s analysis showed a

numerically smaller increase in SBP and DBP for BMT+antihypertensives compared to BMT

alone. This suggests that antihypertensives could mitigate the BMT-induced BP elevations.

Because very few patients with controlled hypertension are included in the clinical program,

the effects of BMT on blood pressure in patients maintained on antihypertensives have not

been well characterized.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

)LJXUH ��� &KDQJH )URP %DVHOLQH DQG %07�3%2 IRU 6\VWROLF %ORRG 3UHVVXUH� 'LDVWROLF %ORRG
3UHVVXUH� DQG +HDUW 5DWH 

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 3%2 SODFHER� %3 EORRG SUHVVXUH� +5 KHDUW UDWH 
6RXUFH� '&D53 UHYLHZ 

dŚĞ �ƉƉůŝĐĂŶƚ ĂůƐŽ ƐƵďŵŝƚƚĞĚ Ă ƐƚƵĚǇ ŝŶ ƐƵďũĞĐƚƐ ǁŝƚŚ ĐŽŶƚƌŽůůĞĚ ,dE ;WdͲϭϰϭͲϮϬϬϲͲϯϱͿ͘ dŚŝƐ 
ƐƚƵĚǇ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ ŵĞŶ ǁŝƚŚ �� ĂŶĚ ŶŽƚ ƌĞůĞǀĂŶƚ ƚŽ ƚŚŝƐ ƉĂƚŝĞŶƚ ƉŽƉƵůĂƚŝŽŶ͘ &ƵƌƚŚĞƌ͕ ďǇ 
ĚĞĨŝŶŝƚŝŽŶ͕ ƐƵďũĞĐƚƐ ǁŝƚŚ �� ŚĂǀĞ �s ĚŝƐĞĂƐĞ ĂŶĚ ĂƌĞ ĚŝĨĨĞƌĞŶƚ ĨƌŽŵ ƚŚĞ ďĂƐĞůŝŶĞ �s ƌŝƐŬ ŽĨ ƚŚĞ 
ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ͘ 

8.2.12. Additional Safety Explorations 

,ƵŵĂŶ ZĞƉƌŽĚƵĐƚŝŽŶ ĂŶĚ WƌĞŐŶĂŶĐǇ 
WƌĞŐŶĂŶƚ ǁŽŵĞŶ ǁĞƌĞ ĞǆĐůƵĚĞĚ ĚƵƌŝŶŐ ƚŚĞ ĐůŝŶŝĐĂů ĚĞǀĞůŽƉŵĞŶƚ ƉƌŽŐƌĂŵ͕ ŚŽǁĞǀĞƌ͕ ŝĨ 
ĂƉƉƌŽǀĞĚ͕ ƉƌĞŐŶĂŶĐŝĞƐ ŝŶ ǁŽŵĞŶ ƵƐŝŶŐ �Dd ĂƌĞ ĂŶƚŝĐŝƉĂƚĞĚ ŝŶ ƚŚĞ ƉŽƐƚŵĂƌŬĞƚŝŶŐ ƐĞƚƚŝŶŐ ŐŝǀĞŶ 
ƚŚĞ ŝŶĚŝĐĂƚŝŽŶ ĂŶĚ ŝŶĚŝĐĂƚĞĚ ƉŽƉƵůĂƚŝŽŶ͘ dŚĞƌĞ ǁĂƐ Ă ƚŽƚĂů ŽĨ ϭϯ ƉƌĞŐŶĂŶĐŝĞƐ ŝŶ ƚŚĞ ƉŚĂƐĞ 
ϮͬƉŚĂƐĞ ϯ ƉƌŽŐƌĂŵ ;ŝŶĐůƵĚŝŶŐ ƚŚƌĞĞ ƉƌĞŐŶĂŶĐŝĞƐ ŽĐĐƵƌƌŝŶŐ ŝŶ ƚŚĞ ƐŝŶŐůĞͲďůŝŶĚ W�K ƉĞƌŝŽĚ͕ ĂŶĚ 
ƚŚƌĞĞ ǁŚŽ ƌĞĐĞŝǀĞĚ W�K ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ͘ dŚĞ ƌĞŵĂŝŶŝŶŐ ƐĞǀĞŶ ƉƌĞŐŶĂŶĐŝĞƐ ;ƐĞĞ dĂďůĞ ϳϭ 
ďĞůŽǁͿ ŽĐĐƵƌƌĞĚ ĚƵƌŝŶŐ ĞǆƉŽƐƵƌĞ ƚŽ �Dd ŝŶ ƚŚĞ ĐŽƌĞ ;ŶсϯͿ ĂŶĚͬŽƌ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞƐ ;ŶсϰͿ͘ 

/Ŷ ƚŚĞ �Dd ŐƌŽƵƉ͕ ƚŚĞƌĞ ǁĂƐ ŽŶĞ ƐƉŽŶƚĂŶĞŽƵƐ ĂďŽƌƚŝŽŶ͕ ŽŶĞ ƉƌĞŵĂƚƵƌĞ ŝŶĨĂŶƚ͕ ĨŽƵƌ ĨƵůůͲƚĞƌŵ
ůŝǀĞ ďŝƌƚŚƐ͕ ĂŶĚ ŽŶĞ ŽƵƚĐŽŵĞ ǁĂƐ ƵŶŬŶŽǁŶ ĚƵĞ ƚŽ ůŽƐƚ ƚŽ ĨŽůůŽǁͲƵƉ͘ EŽ ďŝƌƚŚ ĚĞĨĞĐƚƐ ǁĞƌĞ 
ƌĞƉŽƌƚĞĚ ŝŶ ĞŝƚŚĞƌ ŐƌŽƵƉ͘ dŚĞ ĞǆƉŽƐƵƌĞ ĂŶĚ ŽƵƚĐŽŵĞƐ ĨŽƌ ƚŚŽƐĞ ĞǆƉŽƐĞĚ ƚŽ �Dd ĂƌĞ ƐŚŽǁŶ 
ďĞůŽǁ͘ KŶůǇ ƚǁŽ ĞǀĞŶƚƐ ǁĞƌĞ ĐŽŶƐŝĚĞƌĞĚ ^��Ɛ͕ ƉƌĞŵĂƚƵƌĞ ƚĞƌŵŝŶĂƚŝŽŶ ;W�K 
ŐƌŽƵƉͿ ĂŶĚ (b) (6) ƐƉŽŶƚĂŶĞŽƵƐ ĂďŽƌƚŝŽŶ ;�DdͿ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ĞǆƉŽƐƵƌĞƐ ŝŶ ůĂĐƚĂƚŝŶŐ 

(b) (6)

ǁŽŵĞŶ͘ 

Ϯϭϳ 
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sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 3UHJQDQF\ 2XWFRPHV� %07 &RUH�([WHQVLRQ 6WXGLHV 
868%-,' $JH�5DFH ([SRVXUH 3HULRG 2XWFRPH 

�� %)	 /DVW LQIRUPDWLRQ SUHJQDQF\ RQJRLQJ� 
6XEMHFW GHFOLQHG IXUWKHU IROORZ�XS 

�� :)	 6SRQWDQHRXV DERUWLRQ �� GD\V DIWHU ODVW 
(b) (6)GRVH � 6$( 

�� :)	 )XOO�WHUP PDOH LQIDQW ERUQ DW �� ZHHNV� 
EDE\ KDG K\SHUELOLUXELQHPLD DQG UHFHLYHG 
OLJKW WKHUDS\ IRU D ZHHN 

��:)	 +HDOWK\ IXOO�WHUP LQIDQW ERUQ DW �� ZHHNV 

�� %)	 +HDOWK\ IXOO�WHUP LQIDQW ERUQ DW �� ZHHNV 

�� %)	 +HDOWK\ IXOO�WHUP LQIDQW ERUQ DW �� ZHHNV 

�� %)	 +HDOWK\ IXOO�WHUP LQIDQW ERUQ DW �� ZHHNV 

(b) (6) (b) (6)

$EEUHYLDWLRQV� 868%-,' XQLTXH VXEMHFW LGHQWLILFDWLRQ� %) EODFN IHPDOH� %07 EUHPHODQRWLGH� 6$( VHULRXV DGYHUVH HYHQWV� 
:) ZKLWH IHPDOH� (;7 H[WHQVLRQ 

dŚĞ ŶƵŵďĞƌ ŽĨ �DdͲĞǆƉŽƐĞĚ ƉƌĞŐŶĂŶĐŝĞƐ ǁĞƌĞ ƐŵĂůů ĂĐƌŽƐƐ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĂŶĚ ƉŚĂƐĞ ϯ 
ƉƌŽŐƌĂŵ͘ WƌĞŐŶĂŶĐŝĞƐ ŽĐĐƵƌƌĞĚ ĂŶǇǁŚĞƌĞ ĨƌŽŵ Ϯ ĚĂǇƐ ƚŽ ϱϭ ĚĂǇƐ ĨŽůůŽǁŝŶŐ ƚŚĞ ůĂƐƚ ŬŶŽǁŶ 
ŝŶũĞĐƚŝŽŶ͘ �ƵĞ ƚŽ ƚŚĞ ůĂƌŐĞ ŶƵŵďĞƌ ŽĨ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ŽĨ ĐŚŝůĚďĞĂƌŝŶŐ ƉŽƚĞŶƚŝĂů ǁŚŽ 
ǁŽƵůĚ ďĞ ĞǆƉŽƐĞĚ ŝĨ ĂƉƉƌŽǀĞĚ͕ ƚŚĞ �ŝǀŝƐŝŽŶ ŽĨ WĞĚŝĂƚƌŝĐ ĂŶĚ DĂƚĞƌŶĂů ,ĞĂůƚŚ ĂŶĚ �ŝǀŝƐŝŽŶ ŽĨ 
�ƉŝĚĞŵŝŽůŽŐǇ ǁĂƐ ĐŽŶƐƵůƚĞĚ͘ dǁŽ ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ƐƚƵĚŝĞƐ ;ŽŶĞ ƌĞŐŝƐƚƌǇͲďĂƐĞĚ ĂŶĚ ŽŶĞ 
ƌĞƚƌŽƐƉĞĐƚŝǀĞ ĐŽŚŽƌƚ ŽďƐĞƌǀĂƚŝŽŶĂů ƐƚƵĚǇͿ ĂŶĚ ŽŶĞ ůĂĐƚĂƚŝŽŶ ƐƚƵĚǇ ǁŝůů ďĞ ƉŽƐƚŵĂƌŬĞƚŝŶŐ 
ƌĞƋƵŝƌĞŵĞŶƚƐ ;ƐĞĞ ^ĞĐƚŝŽŶ ϭϯͿ͘ 

WĞĚŝĂƚƌŝĐƐ ĂŶĚ �ƐƐĞƐƐŵĞŶƚ ŽĨ �ĨĨĞĐƚƐ ŽŶ 'ƌŽǁƚŚ 
,^�� ĚŽĞƐ ŶŽƚ ĞǆŝƐƚ ŝŶ ƚŚĞ ƉĞĚŝĂƚƌŝĐ ƉŽƉƵůĂƚŝŽŶ ĂŶĚ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĞŶƌŽůůĞĚ ĂĚƵůƚ ǁŽŵĞŶ 
ϭϴ ǇĞĂƌƐ ŽĨ ĂŐĞ Žƌ ŽůĚĞƌ͘ 

KǀĞƌĚŽƐĞ͕ �ƌƵŐ �ďƵƐĞ WŽƚĞŶƚŝĂů͕ tŝƚŚĚƌĂǁĂů͕ ĂŶĚ ZĞďŽƵŶĚ 
�ƌƵŐ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů 

dŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽƉŽƐĞƐ ƚŚĂƚ �Dd ŶŽƚ ďĞ ƐĐŚĞĚƵůĞĚ ƵŶĚĞƌ ƚŚĞ �ŽŶƚƌŽůůĞĚ ^ƵďƐƚĂŶĐĞƐ �Đƚ͕ ďĂƐĞĚ 
ŽŶ Ă ůĂĐŬ ŽĨ ĂďƵƐĞͲƌĞůĂƚĞĚ ƐŝŐŶĂůƐ ŝŶ ƉƌĞĐůŝŶŝĐĂů ĂŶĚ ĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ ǁŝƚŚ �Dd͘ 

/Ŷ Ă ƌĞǀŝĞǁ ĚĂƚĞĚ ϮϮDĂƌϮϬϭϵ͕ ƚŚĞ �ŽŶƚƌŽůůĞĚ ^ƵďƐƚĂŶĐĞ ^ƚĂĨĨ ;�^^Ϳ ĐŽŶĐůƵĚĞĚ ƚŚĂƚ �Dd ŚĂƐ
ŶĞŐůŝŐŝďůĞ ĂďƵƐĞ ƉŽƚĞŶƚŝĂů ĂŶĚ ĚŽĞƐ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ƉƌŽĚƵĐĞ ƉŚǇƐŝĐĂů ĚĞƉĞŶĚĞŶĐĞ͘ dŚƵƐ͕ �^^ 
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ĐŽŶĐůƵĚĞĚ ƚŚĂƚ �Dd ƐŚŽƵůĚ ŶŽƚ ďĞ ƌĞĐŽŵŵĞŶĚĞĚ ĨŽƌ ƐĐŚĞĚƵůŝŶŐ ƵŶĚĞƌ ƚŚĞ �ŽŶƚƌŽůůĞĚ 
^ƵďƐƚĂŶĐĞƐ �Đƚ ĂŶĚ ƌĞĐŽŵŵĞŶĚƐ ƚŚĂƚ ^ĞĐƚŝŽŶ ϵ ;�ƌƵŐ �ďƵƐĞ ĂŶĚ �ĞƉĞŶĚĞŶĐĞͿ ďĞ ŽŵŝƚƚĞĚ ĨƌŽŵ 
ůĂďĞůŝŶŐ͘ 

KǀĞƌĚŽƐĞͬDŝƐƵƐĞ ƐƵŵŵĂƌǇ ĨƌŽŵ ƉŚĂƐĞ ϯ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ 

�ĞƐƉŝƚĞ ƚŚĞ ŝŶƐƚƌƵĐƚŝŽŶ ƚŽ ƉŚĂƐĞ Ϯͬϯ ƉĂƚŝĞŶƚƐ ŶŽƚ ƚŽ ƚĂŬĞ ƚǁŽ �Dd ĚŽƐĞƐ ǁŝƚŚŝŶ Ă ϮϰͲŚŽƵƌ 
ƉĞƌŝŽĚ͕ ƚŚĞ /^^ ƐƚĂƚĞĚ ƚŚĂƚ ϭϮϵ ƐƵďũĞĐƚƐ ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ �Dd ĚŽƐĞƐ ϮϬͲϮϰ ŚŽƵƌƐ ĂƉĂƌƚ ĂŶĚ ϴϱ
ƐƵďũĞĐƚƐ ĚŽƐĞĚ фϮϬ ŚŽƵƌƐ ĂƉĂƌƚ͘ /Ŷ ƌĞƐƉŽŶƐĞ ƚŽ ĂŶ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚ ;ĚĂƚĞĚ Ϯϭ^ĞƉϮϬϭϴͿ͕ ƚŚĞ
�ƉƉůŝĐĂŶƚ ƵƉĚĂƚĞĚ ƚŚĞƐĞ ŶƵŵďĞƌƐ ƚŽ ƌĞƉŽƌƚ ƚŚĂƚ ϭϲ͘ϴй ;ϭϳϴͬϭϬϱϳͿ ŽĨ ƐƵďũĞĐƚƐ ƐĞůĨͲ 
ĂĚŵŝŶŝƐƚĞƌĞĚ �Dd ĚŽƐĞƐ фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͕ ϭϮ͘ϵй ;ϭϯϲͬϭϬϱϳͿ ŽĨ ƐƵďũĞĐƚƐ ĂĚŵŝŶŝƐƚĞƌĞĚ �Dd 
ĚŽƐĞƐ ϮϬ ƚŽ фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͖ ϰ͘ϰй ;ϰϲͬϭϬϱϳͿ ŽĨ ƐƵďũĞĐƚƐ ĂĚŵŝŶŝƐƚĞƌĞĚ �Dd ĚŽƐĞƐ ϭϮ ƚŽ фϮϬ 
ŚŽƵƌƐ ĂƉĂƌƚ͕ ĂŶĚ ϯ͘ϵй ;ϰϭͬϭϬϱϳͿ ŽĨ ƐƵďũĞĐƚƐ ĂĚŵŝŶŝƐƚĞƌĞĚ �Dd ĚŽƐĞƐ фϭϮ ŚŽƵƌƐ ĂƉĂƌƚ͘ dŚĞ 
�ƉƉůŝĐĂŶƚ ƉƌŽǀŝĚĞĚ Ă ůŝƐƚŝŶŐ ŽĨ ƚŚĞƐĞ ƐƵďũĞĐƚƐ ĂŶĚ ��Ɛ ƉŽƚĞŶƚŝĂůůǇ ƌĞůĂƚĞĚ ǁŝƚŚ ŽǀĞƌĚŽƐĞ͘ dŚĞ 
ǁŝŶĚŽǁ ĨŽƌ ƚŚŝƐ ĂŶĂůǇƐŝƐ ŽĨ ƉŽƐƚĚŽƐĞ ĞǀĞŶƚƐ ǁĂƐ ĚĞĨŝŶĞĚ ĂƐ͗ 

x tŝƚŚŝŶ ϭϰ ĚĂǇƐ ŽĨ ƚŚĞ ƐĞĐŽŶĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞ ĂĚŵŝŶŝƐƚĞƌĞĚ фϮϰ ŚŽƵƌƐ ŽĨ Ă ƉƌĞǀŝŽƵƐ 
ĚŽƐĞ͕ Žƌ 

x hƉ ƚŽ ĂŶ ĂĚĚŝƚŝŽŶĂů ϱ ĚĂǇƐ ĂĨƚĞƌ ĂŶǇ ƐƵďƐĞƋƵĞŶƚ ŝŶũĞĐƚŝŽŶ ŝŶ ƚŚĞ ƉŽƐƚĚŽƐĞ ǁŝŶĚŽǁ͕ 
ǁŚŝĐŚĞǀĞƌ ǁĂƐ ŐƌĞĂƚĞƌ͘ 

dŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ůŝƐƚŝŶŐ ĚŽĞƐ ŶŽƚ ŝŶĐůƵĚĞ ĂŶǇ ��Ɛ ŽƵƚƐŝĚĞ ŽĨ ƚŚŝƐ ǁŝŶĚŽǁ͘ dŚĞ ĚŝƐĐƌĞƉĂŶĐǇ ŝŶ ƚŚĞ 
ƌĞƉŽƌƚĞĚ ŶƵŵďĞƌƐ ƉĞƌ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĚƵĞ ƚŽ ŵĂŶƵĂů ƚĂďƵůĂƚŝŽŶ ǀĞƌƐƵƐ ƐƉĞĐŝĨŝĐ ƉƌŽŐƌĂŵŵŝŶŐ 
ƵƐĞĚ ŝŶ ƚŚĞ Ϯϭ^ĞƉϮϬϭϴ ƌĞƐƉŽŶƐĞ͘ dĂďůĞ ϳϮ ďĞůŽǁ ƉƌŽǀŝĚĞƐ Ă ƐƵŵŵĂƌǇ ŽĨ d���Ɛ ĨŽůůŽǁŝŶŐ 
ĐŽŶƐĞĐƵƚŝǀĞ �Dd ŝŶũĞĐƚŝŽŶƐ ďĂƐĞĚ ŽŶ ƚŝŵŝŶŐ ŽĨ ĚŽƐŝŶŐ͘ 

/Ŷ ƌĞƐƉŽŶƐĞ ƚŽ ŽƵƌ ƌĞƋƵĞƐƚ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƐƚĂƚĞĚ ;ƌĞƐƉŽŶƐĞ ƚŽ /ŶĨŽƌŵĂƚŝŽŶ ZĞƋƵĞƐƚ ϯϬEŽǀϮϬϭϴͿ
ƚŚĂƚ ƚŚĞ ƵŶĚĞƌůǇŝŶŐ ƌĞĂƐŽŶ ĨŽƌ ƐƵďũĞĐƚƐ ƚŽ ƚĂŬĞ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ĐŽƵůĚ ŶŽƚ ďĞ ĚĞƚĞƌŵŝŶĞĚ 
ĨƌŽŵ ƚŚĞ ĞůĞĐƚƌŽŶŝĐ ĐĂƐĞ ƌĞƉŽƌƚ ĨŽƌŵƐ ĂƐ ƚŚĞ ĚĂƚĂƉŽŝŶƚ ǁĂƐ ŶŽƚ ĐŽůůĞĐƚĞĚ ĂŶĚ ƚŚĞ ůŝŵŝƚĞĚ 
ĂŵŽƵŶƚ ŽĨ ŝŶĨŽƌŵĂƚŝŽŶ ĚŝĚ ŶŽƚ ƉƌŽǀŝĚĞ Ă ƌĞĂƐŽŶ ĨŽƌ ƚŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƐƵďũĞĐƚƐ͘ 

Ϯϭϵ
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

concluded that BMT should not be recommended for scheduling under the Controlled

Substances Act and recommends that Section 9 (Drug Abuse and Dependence) be omitted from

labeling.

Overdose/Misuse summaryfrom phase 3 clinical program

Despite the instruction to phase 2/3 patients not to take two BMT doses within a 24-hour

period, the ISS stated that 129 subjects self-administered BMT doses 20-24 hours apart and 85

subjects dosed <20 hours apart. In response to an Information Request (dated 215ep2018), the

Applicant updated these numbers to report that 16.8% (178/1057) of subjects self-

administered BMT doses <24 hours apart, 12.9% (136/1057) of subjects administered BMT

doses 20 to <24 hours apart; 4.4% (46/1057) of subjects administered BMT doses 12 to <20

hours apart, and 3.9% (41/1057) ofsubjects administered BMT doses <12 hours apart. The

Applicant provided a listing of these subjects and AEs potentially related with overdose. The

window for this analysis of postdose events was defined as:

0 Within 14 days of the second consecutive dose administered <24 hours of a previous

dose, or

0 Up to an additional 5 days after any subsequent injection in the postdose window,

whichever was greater.

The Applicant’s listing does not include any AEs outside of this window. The discrepancy in the

reported numbers per the Applicant was due to manual tabulation versus specific programming

used in the 215ep2018 response. Table 72 below provides a summary of TEAEs following

consecutive BMT injections based on timing of dosing.

In response to our request, the Applicant stated (response to Information Request 30Nov2018)

that the underlying reason for subjects to take more than one dose could not be determined

from the electronic case report forms as the datapoint was not collected and the limited

amount of information did not provide a reason for the majority of subjects.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� 2YHUDOO 6XPPDU\ RI 7($(V )ROORZLQJ 7ZR &RQVHFXWLYH %07 ���� PJ�,QMHFWLRQV
$GPLQLVWHUHG /HVV 7KDQ �� +RXUV $SDUW 

dŚĞƌĞ ǁĞƌĞ ƚŚƌĞĞ ;Ϭ͘ϯйͿ ƐƵďũĞĐƚƐ ǁŝƚŚ Ă ƐĞǀĞƌĞ �� ^ƵďũĞĐƚƐ ʹ ĐŽŶƐƚŝƉĂƚŝŽŶ 
;ŽĐĐƵƌƌŝŶŐ ϳ ĚĂǇƐ ĂĨƚĞƌ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐͿ͖ ʹ ďĂĐŬ ƉĂŝŶ ;ǁŝƚŚ ƚŚĞ ŶĞǆƚ ĚŽƐĞ ĂĨƚĞƌ 
ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ͕ ŶŽ ƌĞƐŽůƵƚŝŽŶ ĚĂƚĞ͕ ƐƵďũĞĐƚ ŶŽƚ ǁŝƚŚĚƌĂǁŶͿ͖ ĂŶĚ ʹ 
ŚǇƉĞƌƚƌŝŐůǇĐĞƌŝĚĞŵŝĂ ;ŽĐĐƵƌƌŝŶŐ ϯ ĚĂǇƐ ĂĨƚĞƌ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ ϭϭƚŚ ƚŽƚĂů ŝŶũĞĐƚŝŽŶͿ͘ 

(b) (6)

(b) (6)

(b) (6)

$EEUHYLDWLRQV� %07 EUHPHODQRWLGH� 6$( VHULRXV DGYHUVH HYHQW 
6RXUFH� 5HVSRQVH WR ,5� ��6HS���� 

KǀĞƌĂůů͕ ƚŚĞƌĞ ǁĞƌĞ ŶŽ ĚĞĂƚŚƐ Žƌ ^��Ɛ ƌĞůĂƚĞĚ ƚŽ ĚŽƐŝŶŐ фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͘ dŚĞƌĞ ĂƉƉĞĂƌƐ ƚŽ ďĞ 
ĂŶ ĞƌƌŽƌ͕ ǁŚĞƌĞ ƚŚĞ ůĂƐƚ ƌŽǁ ŽĨ ƚŚĞ ƚĂďůĞ ǁĂƐ ĐĂƚĞŐŽƌŝǌĞĚ ͞�ŶǇ ^��͟ ŝŶƐƚĞĂĚ ŽĨ ͞ĂŶǇ ƐĞǀĞƌĞ ��͘͟ 

&ŝǀĞ ƐƵďũĞĐƚƐ ŚĂĚ ĂŶ �� ĨŽůůŽǁŝŶŐ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ ůĞĂĚŝŶŐ ƚŽ ǁŝƚŚĚƌĂǁĂů͗ 
x ͗ ϯϳͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞ ǁŝƚŚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ ϮϬ ŚŽƵƌƐ ĂƉĂƌƚ ŽŶ (b) (6)

(b) (4);ƐŝǆƚŚ ŝŶũĞĐƚŝŽŶͿ ĂŶĚ ;ƐĞǀĞŶƚŚ ŝŶũĞĐƚŝŽŶͿ ǁŝƚŚ �� ŽĨ ƐŬŝŶ 
ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ;ŵŽĚĞƌĂƚĞͿ ĨŽůůŽǁŝŶŐ ƐĞǀĞŶƚŚ ŝŶũĞĐƚŝŽŶ͘ dŚĞ ĞǀĞŶƚ ůĂƐƚĞĚ Ϯ ŵŽŶƚŚƐ͘ 

(b) (6)

x ͗ ϯϴͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŝƚŚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ Ϯϯ ŚŽƵƌƐ ĂŶĚ ϯϬ (b) (6)

ŵŝŶƵƚĞƐ ĂƉĂƌƚ ŽŶ ;ϮϱƚŚ ŝŶũĞĐƚŝŽŶͿ ĂŶĚ ;ϮϲƚŚ ŝŶũĞĐƚŝŽŶͿ ǁŝƚŚ �� ŽĨ 
ŝŶƚĞƌŵŝƚƚĞŶƚ ďƌĞĂƐƚ ƚĞŶĚĞƌŶĞƐƐ ŝŶ 

(b) (6)

;ĚĂǇ ŶŽƚ ŐŝǀĞŶͿ͘ �ǀĞŶƚ ƌĞƐŽůǀĞĚ 

(b) (6)

x ͗ ϯϭͲǇĞĂƌͲŽůĚ ĨĞŵĂůĞ ŽĨ ŵƵůƚŝƉůĞ ĞƚŚŶŝĐŝƚŝĞƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ W�K ŝŶ ƚŚĞ ĐŽƌĞ 

(b) (6)(b) (6)

(b) (6)

ƐƚƵĚǇ͘ hƉŽŶ ĞŶƚĞƌŝŶŐ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚǇ͕ ƐŚĞ ƵƐĞĚ ƚŚĞ ĨŝƌƐƚ ƚǁŽ �Dd ĚŽƐĞƐ ǁŝƚŚŝŶ ϮϮ 
ŚŽƵƌƐ ĂŶĚ ϭϱ ŵŝŶƵƚĞƐ ŽĨ ĞĂĐŚ ŽƚŚĞƌ ĂŶĚ ĞǆƉĞƌŝĞŶĐĞĚ ŶĂƵƐĞĂ ;ŵŽĚĞƌĂƚĞͿ͘ EĂƵƐĞĂ 
ŽĐĐƵƌƌĞĚ ǁŝƚŚ ĞĂĐŚ ƐƵďƐĞƋƵĞŶƚ ŝŶũĞĐƚŝŽŶ ĂŶĚ ƐŚĞ ǁŝƚŚĚƌĞǁ ĨŽůůŽǁŝŶŐ ƚŚĞ ĨŝĨƚŚ ŝŶũĞĐƚŝŽŶ 
;Ϯ ǁĞĞŬƐ ůĂƚĞƌͿ͘ EŽ ŝŶĐƌĞĂƐĞĚ �� ŝŶƚĞŶƐŝƚǇ ǁĂƐ ĚŽĐƵŵĞŶƚĞĚ͘ 

x ͗ ϰϵͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ƉƌĞǀŝŽƵƐůǇ ŽŶ �Dd ŝŶ ƚŚĞ ĐŽƌĞ ƐƚƵĚǇ͘ ^ŚĞ ƵƐĞĚ (b) (6)

�Dd ϭϮ ŚŽƵƌƐ ĂƉĂƌƚ ŽŶ ;ƐĞǀĞŶƚŚ ŝŶũĞĐƚŝŽŶͿ ĂŶĚ ;ĞŝŐŚƚŚ ŝŶũĞĐƚŝŽŶͿ 
ĚƵƌŝŶŐ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ͘ EĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ ŽĐĐƵƌƌĞĚ Ϯ͘ϱ ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ĞŝŐŚƚŚ 

(b) (6) (b) (6)

ŝŶũĞĐƚŝŽŶ ůĞĂĚŝŶŐ ƚŽ ǁŝƚŚĚƌĂǁĂů͘ 
x ͗ ϯϴͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ƉƌĞǀŝŽƵƐůǇ ŽŶ W�K ŝŶ ƚŚĞ ĐŽƌĞ ƐƚƵĚǇ ǁŝƚŚ (b) (6)

ĐŽŶƐĞĐƵƚŝǀĞ �Dd ĚŽƐŝŶŐ Ϯϯ ŚŽƵƌƐ ĂƉĂƌƚ ŽŶ ;ĨŽƵƌƚŚ ŝŶũĞĐƚŝŽŶͿ ĂŶĚ 
;ĨŝĨƚŚ ŝŶũĞĐƚŝŽŶͿ ĚƵƌŝŶŐ ƚŚĞ ĞǆƚĞŶƐŝŽŶ͘ �� ŽĨ ůĞŐ ƐƚŝĨĨŶĞƐƐ ĂŶĚ ŐĞŶŝƚĂů ƉĂŝŶ ƌĞƉŽƌƚĞĚ 

(b) (6) (b) (6)

ϮϮϬ
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ĨŽůůŽǁŝŶŐ ƚŚĞ ĨŝĨƚŚ ŝŶũĞĐƚŝŽŶ ŽŶ ϭϵ:ƵůϮϬϭϲ͘ ,Ğƌ ŶĞǆƚ ĚŽƐĞ ŽŶ ϮϬ:ƵůϮϬϭϲ ǁĂƐ ĨŽůůŽǁĞĚ ďǇ 
ŶĂƵƐĞĂ ĂŶĚ ƌĞĐƵƌƌĞŶĐĞ ŽĨ ůĞŐ ƐƚŝĨĨŶĞƐƐ ĂŶĚ ŐĞŶŝƚĂů ƉĂŝŶ͘ 

^ƚƵĚǇ �DdͲϯϬϭ 

/Ŷ ^ƚƵĚǇ ϯϬϭ ĐŽƌĞ ƉŚĂƐĞ͕ ϰϭ ƐƵďũĞĐƚƐ ƵƐĞĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ ŽĨ �Dd фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͘ dŚĞ
ŵĂũŽƌŝƚǇ ŽĨ ƐƵďũĞĐƚƐ ǁŚŽ ƌĞƉŽƌƚĞĚ ��Ɛ ŚĂĚ ƚŚĞ ƐĂŵĞ �� ĨŽƌ ƚŚĞ ĨŝƌƐƚ ĂŶĚ ƚŚĞ ƐĞĐŽŶĚ ĚŽƐĞ 
ǁŝƚŚŽƵƚ ĂŶǇ ĐŚĂŶŐĞ ŝŶ ŝŶƚĞŶƐŝƚǇ͘ dŚĞƌĞ ǁĞƌĞ ƐĞǀĞƌĂů ŶĞǁ ŽŶƐĞƚ ��Ɛ ǁŝƚŚ ƚŚĞ ƐĞĐŽŶĚ ĐŽŶƐĞĐƵƚŝǀĞ 
ĚŽƐĞƐ͗ ƐĞǀĞƌĞ ĐŽŶƐƚŝƉĂƚŝŽŶ͕ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ͕ ŶŝŐŚƚ ƐǁĞĂƚƐ͕ ŵĞůĂŶŽĐǇƚŝĐ ŶĞǀƵƐ ĂŶĚ 
ĚǇƐĞƐƚŚĞƐŝĂƐ Ăƚ ŝŶũĞĐƚŝŽŶ ƐŝƚĞ͘ dŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƚŚĞ ��Ɛ ǁĞƌĞ ŵŝůĚ Žƌ ŵŽĚĞƌĂƚĞ ŝŶ ŝŶƚĞŶƐŝƚǇ͘ 
�ŽŶƐŝĚĞƌĂďůĞ ƐŚŽƌƚĞƌ ƐƉĂŶƐ ďĞƚǁĞĞŶ ĚŽƐĞƐ ǁĞƌĞ ƐĞĞŶ ŝŶ ƐĞǀĞƌĂů ƐƵďũĞĐƚƐ͗ ϱ ŵŝŶƵƚĞƐ 

ĂŶĚ ƚŽŽŬ ŶĞǆƚ ĚŽƐĞ ϯ ĚĂǇƐ ůĂƚĞƌ͕ ϭϮ ŵŝŶƵƚĞƐ ͕ Ϯ ŚŽƵƌƐ ĂŶĚ ϴ ŵŝŶƵƚĞƐ 
͖ ŶŽ ��Ɛ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ĂƌŽƵŶĚ ƚŚĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ƚŝŵĞ ŽĨ 

ŝŶƚĞƌĞƐƚ ĨŽƌ ƚŚĞƐĞ ƐƵďũĞĐƚƐ͘ ^ŝǆƚĞĞŶ ƐƵďũĞĐƚƐ ŝŶ ^ƚƵĚǇ ϯϬϭ ĐŽƌĞ ƉŚĂƐĞ ŚĂĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ 
ŵŽƌĞ ƚŚĂŶ ŽŶĐĞ ;ŵĂǆŝŵƵŵ͕ ĨŽƵƌ ƚŝŵĞƐͿ ĚƵƌŝŶŐ ƚŚĞ ƐƚƵĚǇ͘ 

(b) (6)

(b) (6)

(b) (6)

^ƚƵĚǇ �DdͲϯϬϮ 

/Ŷ ^ƚƵĚǇ ϯϬϮ ĐŽƌĞ ƉŚĂƐĞ͕ Ϯϵ ƐƵďũĞĐƚƐ ƵƐĞĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͘ dŚĞƌĞ ǁĞƌĞ ŵŽƌĞ
ŝŶƐƚĂŶĐĞƐ ŝŶ ^ƚƵĚǇ ϯϬϮ ;ĐŽŵƉĂƌĞĚ ƚŽ ϯϬϭͿ ŽĨ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ ŝŶ ƐŚŽƌƚĞƌ ƚŝŵĞ ĨƌĂŵĞƐ͕ ƐƵĐŚ ĂƐ 
ƚŚĞ ϰͲ ƚŽ ϭϰͲŚŽƵƌ ƚŝŵĞ ǁŝŶĚŽǁ͘ dŚĞƌĞ ǁĞƌĞ ĂůƐŽ ŵŽƌĞ ŝŶƐƚĂŶĐĞƐ ŽĨ ƌĞƉĞĂƚ ĚŽƐŝŶŐ ǁŝƚŚŝŶ ƚŚĞ ĨŝƌƐƚ 
ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ƉƌĞǀŝŽƵƐ ĚŽƐĞ͕ ĂƐ ĨŽůůŽǁƐ͗ ϱ ŵŝŶƵƚĞƐ͕ ϭϵ ŵŝŶƵƚĞƐ͕ ϰϳ ŵŝŶƵƚĞƐ ͕ ϵ 
ŵŝŶƵƚĞƐ ͕ ϭϳ ŵŝŶƵƚĞƐ ͕ ϱϭ ŵŝŶƵƚĞƐ ͕ ϭ ŚŽƵƌ ĂŶĚ 
ϭϱ ŵŝŶƵƚĞƐ Ϯ ŚŽƵƌƐ ĂŶĚ ϰ ŚŽƵƌƐ ĂŶĚ Ϯϳ ŵŝŶƵƚĞƐ 

͘ ZĞǀŝĞǁ ŽĨ ƚŚĞ ��Ɛ ƐŚŽǁĞĚ ŶĞǁ ĞǀĞŶƚƐ ŽĨ ŝŶũĞĐƚŝŽŶ ƐŝƚĞ ƌĞĂĐƚŝŽŶ͕ ĚĂƌŬĞŶĞĚ ĂƌĞŽůĂƐͬĨĂĐĞ͕ 
ŝŶĐƌĞĂƐĞĚ ƐĂůŝǀĂƚŝŽŶ͕ ĞĂƌͬƐŝŶƵƐ ŝŶĨĞĐƚŝŽŶ ĨŽůůŽǁŝŶŐ ƚŚĞ ƐĞĐŽŶĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞ͘ ^ĞǀĞŶ ƐƵďũĞĐƚƐ 
ŚĂĚ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ŝŶƐƚĂŶĐĞ ŽĨ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ͕ ǁŝƚŚ ^ƵďũĞĐƚ ŚĂǀŝŶŐ ƐĞǀĞŶ 
ŝŶƐƚĂŶĐĞƐ ;ƌĂŶŐŝŶŐ ĨƌŽŵ ϭϳ ŵŝŶƵƚĞƐ ƚŽ Ϯϯ ŚŽƵƌƐ ĂŶĚ ϯ ŵŝŶƵƚĞƐͿ ĂŶĚ ŚĂǀŝŶŐ ŶŝŶĞ 
ŝŶƐƚĂŶĐĞƐ ;ƌĂŶŐŝŶŐ ϱ ŵŝŶƵƚĞƐ ƚŽ Ϯϭ ŚŽƵƌƐ ĂŶĚ ϰϴ ŵŝŶƵƚĞƐͿ͘ ZĞǀŝĞǁ ŽĨ ��Ɛ ĨŽƌ ƚŚĞƐĞ ƐƵďũĞĐƚƐ ĚŝĚ 
ŶŽƚ ƐŚŽǁ ĂŶǇ ĞǀĞŶƚƐ ĐŽŝŶĐŝĚĞŶƚ ǁŝƚŚ ŝŶĐƌĞĂƐĞĚ ƚŝŵŝŶŐ ŽĨ ĚŽƐŝŶŐ͘ 

(b) (6)

(b) (6) (b) (6) (b) (4)

(b) (6) (b) (6) (b) (6)

(b) (6)

(b) (6)

^ƚƵĚǇ �DdͲϯϬϭ �ǆƚĞŶƐŝŽŶ 

dŚĞƌĞ ǁĞƌĞ ϳϬ ƐƵďũĞĐƚƐ ŝŶ �ǆƚĞŶƐŝŽŶ ^ƚƵĚǇ ϯϬϭ ǁŝƚŚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ ǁŝƚŚŝŶ ƚŚĞ ϮϰͲŚŽƵƌ 
ǁŝŶĚŽǁ͘ dŚĞƌĞ ǁĞƌĞ ŶĞǁ ĞǀĞŶƚƐ ŽĨ ŝŶƐŽŵŶŝĂ͕ ŐĂƐƚƌŽĞƐŽƉŚĂŐĞĂů ƌĞĨůƵǆ ĚŝƐĞĂƐĞ͕ ĂŶĚ ŵĞůĂŶŽĐǇƚŝĐ 
ŶĞǀƵƐ ĂĨƚĞƌ ƚŚĞ ƐĞĐŽŶĚ ĚŽƐĞ͘ dŚĞ ŝŶƚĞŶƐŝƚǇ ŽĨ ĞǀĞŶƚƐ ǁĂƐ ůĂƌŐĞůǇ ĐŽŶƐŝƐƚĞŶƚ ďĞƚǁĞĞŶ ƚŚĞ ĨŝƌƐƚ 
ĂŶĚ ƐĞĐŽŶĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ͘ KŶĞ ƐƵďũĞĐƚ ϰϵͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞͿ ƌĞƉŽƌƚĞĚ ŶĞǁ 
ŽŶƐĞƚ ŽĨ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ ĂĨƚĞƌ ŚĞƌ ĞŝŐŚƚŚ ĚŽƐĞ ;ĂĚŵŝŶŝƐƚĞƌĞĚ ϭϮ ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ƐĞǀĞŶƚŚͿ͕ 
ůĞĂĚŝŶŐ ƚŽ ǁŝƚŚĚƌĂǁĂů͘ ^ĞǀĞŶƚĞĞŶ ƐƵďũĞĐƚƐ ƵƐĞĚ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞ͘ ^ƵďũĞĐƚ 

;ϮϱͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞͿ ŚĂĚ Ϯϭ ĐŽŶƐĞĐƵƚŝǀĞ ŝŶũĞĐƚŝŽŶƐ ;ƌĂŶŐŝŶŐ ĨƌŽŵ ůĞƐƐ ƚŚĂŶ ƚǁŽ 
ŚŽƵƌƐ ƚŽ Ϯϯ ŚŽƵƌƐ ĂĨƚĞƌ ƚŚĞ ƉƌĞǀŝŽƵƐ ĚŽƐĞͿ͘ ^ƵďũĞĐƚ ;ϯϴͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞͿ 
ƌĞƉŽƌƚĞĚ ĨŝǀĞ ĐŽŶƐĞĐƵƚŝǀĞ ŝŶũĞĐƚŝŽŶƐ͖ ^ƵďũĞĐƚƐ ;ϰϱͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞͿ ĂŶĚ 

;ϰϴͲǇĞĂƌͲŽůĚ ďůĂĐŬ ĨĞŵĂůĞͿ ĞĂĐŚ ƌĞƉŽƌƚĞĚ Ɛŝǆ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ ůĞƐƐ ƚŚĂŶ Ϯϰ 
ŚŽƵƌƐ ĂƉĂƌƚ͘ dŚĞ ĞǆƚƌĞŵĞ ŽƵƚůŝĞƌƐ ŝŶĐůƵĚĞ ϱ ŵŝŶƵƚĞƐ ϭϬ 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

ϮϮϭ
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Vyleesi/bremelanotide

following the fifth injection on 19Jul2016. Her next dose on 20]ul2016 was followed by

nausea and recurrence of leg stiffness and genital pain.

Study BMT-301

In Study 301 core phase, 41 subjects used consecutive doses of BMT <24 hours apart. The

majority of subjects who reported AEs had the same AE for the first and the second dose

without any change in intensity. There were several new onset AEs with the second consecutive

doses: severe constipation, hyperpigmentation, night sweats, melanocytic nevus and

dysesthesias at injection site. The majority of the AEs were mild or moderate in intensity.

Considerable shorter spans between doses were seen in several subjects: 5 minutes

[and took next dose 3 days later], 12 minutes (We), 2 hours and 8 minutes

(We); no AEs were reported around the administration time of

interest for these subjects. Sixteen subjects in Study 301 core phase had consecutive dosing

more than once (maximum, four times) during the study.

(b) (5)

Study BMT-302

In Study 302 core phase, 29 subjects used consecutive doses <24 hours apart. There were more

instances in Study 302 (compared to 301) of consecutive dosing in shorter time frames, such as

the 4- to 14-hour time window. There were also more instances of repeat dosing within the first

hours after the previous dose, as follows: 5 minutes, 19 minutes, 47 minutes (We), 9

minutes (We), 17 minutes (we), 51 minutes (”(4), 1 hour and
15 minutes (We) 2 hours (We) and 4 hours and 27 minutes (We)

. Review of the AEs showed new events of injection site reaction, darkened areolas/face,

increased salivation, ear/sinus infection following the second consecutive dose. Seven subjects

had more than one instance of consecutive dosing, with Subject (We) having seven

instances (ranging from 17 minutes to 23 hours and 3 minutes) and (We) having nine

instances (ranging 5 minutes to 21 hours and 48 minutes). Review of AEs for these subjects did

not show any events coincident with increased timing of dosing.

Study BMT-301 Extension

There were 70 subjects in Extension Study 301 with consecutive dosing within the 24-hour

window. There were new events of insomnia, gastroesophageal reflux disease, and melanocytic

nevus after the second dose. The intensity of events was largely consistent between the first

and second consecutive doses. One subject (we) 49-year-old white female) reported new

onset of nausea and vomiting after her eighth dose (administered 12 hours after the seventh),

leading to withdrawal. Seventeen subjects used more than one consecutive dose. Subject (We)

(25-year-old black female) had 21 consecutive injections (ranging from less than two

hours to 23 hours after the previous dose). Subject (We) (38-year-old white female)

reported five consecutive injections; Subjects (b)(6)(45-year-old white female) and

(b)(6)(48-year-old black female) each reported six consecutive doses less than 24

hours apart. The extreme outliers include 5 minutes (We) 10
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŵŝŶƵƚĞƐ ͖ ϯϵ ŵŝŶƵƚĞƐ Ϳ͖ ϭ ŚŽƵƌ ĂŶĚ ϭϯ ŵŝŶƵƚĞƐ ͖ Ϯ 
ŚŽƵƌƐ ͖ ĂŶĚ ϰ ŚŽƵƌƐ ĂŶĚ ϭϯ ŵŝŶƵƚĞƐ Ϳ͘ 

(b) (6) (b) (6) (b) (6)

(b) (6)(b) (6)

^ƚƵĚǇ �DdͲϯϬϮ �ǆƚĞŶƐŝŽŶ 

dŚĞƌĞ ǁĞƌĞ ϱϲ ƐƵďũĞĐƚƐ ŝŶ �ǆƚĞŶƐŝŽŶ ^ƚƵĚǇ ϯϬϮ ǁŚŽ ƌĞƉĞĂƚĞĚ ƚŚĞ ŶĞǆƚ �Dd ĚŽƐĞ ŝŶ ůĞƐƐ ƚŚĂŶ 
ƚŚĞ ϮϰͲŚŽƵƌ ǁŝŶĚŽǁ͘ �ĨƚĞƌ ƚŚĞ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ͕ ƚŚĞƌĞ ǁĞƌĞ ĞǀĞŶƚƐ ŽĨ ǁŽƌƐĞŶŝŶŐ 
ŚǇƉĞƌƚƌŝŐůǇĐĞƌŝĚĞŵŝĂ ;ĂĨƚĞƌ ϭϭƚŚ ĚŽƐĞͿ͕ ƐƵŶďƵƌŶ ;ĂĨƚĞƌ ĨŝĨƚŚ ĚŽƐĞͿ͕ ĂŶĚ ĨůƵƐŚŝŶŐ͘ KŶĞ ƐƵďũĞĐƚ 
ƌĞƉŽƌƚĞĚ ĚĂƌŬ ƐƉŽƚƐ ŽŶ ŚĞƌ ƐŬŝŶ ĨŽůůŽǁŝŶŐ ĨŽƵƌ ĚŽƐĞƐ͕ ƚŚĞ ĨŝƌƐƚ ƚǁŽ ĚŽƐĞƐ ǁĞƌĞ ůĞƐƐ ƚŚĂŶ Ϯϰ 
ŚŽƵƌƐ ĂƉĂƌƚ͘ dǁĞŶƚǇͲŽŶĞ ƐƵďũĞĐƚƐ ƵƐĞĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ ůĞƐƐ ƚŚĂŶ Ϯϰ ŚŽƵƌƐ ĂƉĂƌƚ ŵŽƌĞ ƚŚĂŶ 
ŽŶĐĞ ĚƵƌŝŶŐ ƚŚĞ ƐƚƵĚǇ ƉĞƌŝŽĚ͘ &ŝǀĞ ƐƵďũĞĐƚƐ ƵƐĞĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ хϱ ƚŝŵĞƐ 

͖ ƚŚĞ ůĂƐƚ ƐƵďũĞĐƚ ƵƐĞĚ ĐŽŶƐĞĐƵƚŝǀĞ 

(b) (6)

(b) (6)

ĚŽƐŝŶŐ ϭϭ ƚŝŵĞƐ ĚƵƌŝŶŐ ƚŚĞ ƐƚƵĚǇ ƉĞƌŝŽĚ͘ 

�ĚĚŝƚŝŽŶĂů ��Ɛ ǁĞƌĞ ŶŽƚ ƐĞĞŶ ǁŝƚŚ ƐŚŽƌƚĞƌ ƚŝŵĞƐ ďĞƚǁĞĞŶ ĚŽƐŝŶŐ͘ �Ɛ ƐƚƵĚǇ ĚƌƵŐ ǁĂƐ ƚĂŬĞŶ Ăƚ 
ŚŽŵĞ͕ ŶŽ ĐůŝŶŝĐĂů �W ƌĞĂĚŝŶŐƐ ĨŽůůŽǁŝŶŐ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ ĂƌĞ ĂǀĂŝůĂďůĞ͘ ZĞǀŝĞǁ ŽĨ ĐůŝŶŝĐ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ ĚĂƚĂ ůŽŽŬŝŶŐ ĨŽƌ ƚƌĞŶĚƐ ŝŶ �W ŽǀĞƌ ƚŚĞ ĚƵƌĂƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ ƐŚŽǁĞĚ ŽŶĞ ƐƵďũĞĐƚ ǁŝƚŚ 
ĞůĞǀĂƚĞĚ �W ĂĨƚĞƌ Ă ƚŽƚĂů ŽĨ ϭϭ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ͕ ĚĞƐĐƌŝďĞĚ ďĞůŽǁ͘ 

^ƵďũĞĐƚ
 (b) (6)

� ϮϵͲǇĞĂƌͲŽůĚ ǁŚŝƚĞ ĨĞŵĂůĞ ǁŚŽ ǁĂƐ ƌĂŶĚŽŵŝǌĞĚ ƚŽ �Dd ŝŶ ƚŚĞ ĐŽƌĞ ƉŚĂƐĞ ŝŶ ^ƚƵĚǇ ϯϬϮ͘ 
ZĞǀŝĞǁ ŽĨ ĚĂƚĂ ŝŶ ƚŚĞ �� ĚĂƚĂƐĞƚ ;ĂĚǀƐ͘ǆƉƚͿ ƐŚŽǁĞĚ ďĂƐĞůŝŶĞ �W ŝŶ ĐŽƌĞ ŽĨ ϭϯϬͬϴϱ ŵŵ ,Ő ĂŶĚ 
ƚŚĞ ŵĂǆŝŵƵŵ �W ĂĨƚĞƌ ƚŚĞ ĨŝƌƐƚ ĚŽƐĞ ǁĂƐ ϭϮϵͬϵϳ ŵŵ,Ő ;ϭ͘ϱ ŚŽƵƌƐ ƉŽƐƚĚŽƐĞͿ͘ �ĂƐĞůŝŶĞ �W ŝŶ ƚŚĞ 
ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ ǁĂƐ ϭϰϬͬϴϭ ŵŵ ,Ő͘ �ƵƌŝŶŐ ƚŚĞ ĨŝƌƐƚ ĐůŝŶŝĐ ǀŝƐŝƚ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ͕ ŚĞƌ 
ŵĂǆŝŵƵŵ �WƐ ǁĞƌĞ ϭϰϳͬϵϮ͕ ϭϭϴͬϵϴ͕ ĂŶĚ ϭϮϲͬϳϴ ŵŵ ,Ő Ăƚ ϭ ŚŽƵƌ͕ ϭ͘ϱ ŚŽƵƌƐ͕ ĂŶĚ Ϯ ŚŽƵƌƐ 
ƉŽƐƚĚŽƐĞ͕ ƌĞƐƉĞĐƚŝǀĞůǇ͘ ,Ğƌ ŝŶͲĐůŝŶŝĐ �WƐ ŝŶ ƚŚĞ ĞǆƚĞŶƐŝŽŶ ǁĞƌĞ ƚŚĞ ĨŽůůŽǁŝŶŐ͗ tĞĞŬ ϭϮ͗ ϭϰϲͬϭϮϵ 
ŵŵ ,Ő ;ƉƵůƐĞ ϴϭ ĂŶĚ ƐĂŵĞ ĚĂǇ ƌĞƉĞĂƚ ŽĨ ϭϮϬͬϴϰͿ͕ tĞĞŬ ϮϬ͗ ϭϬϳͬϳϱ ŵŵ ,Ő͕ tĞĞŬ ϯϲ͗ ϭϯϮͬϭϭϳ 
ŵŵ ,Ő ;ϭϭϰͬϳϳ ŵŵ ,Ő ƐĂŵĞ ĚĂǇ ƌĞƉĞĂƚͿ Ăƚ͕ ĂŶĚ tĞĞŬ ϱϮ ;�K^Ϳ ϭϮϵͬϵϯ ŵŵ ,Ő dŚĞ �ƉƉůŝĐĂŶƚ 
ĐŽŶĨŝƌŵĞĚ ƚŚĞƐĞ ƌĞĂĚŝŶŐƐ ƐƚĂƚŝŶŐ ƌĞƉĞĂƚƐ ŽŶ ƚŚĞ ƐĂŵĞ ĚĂǇ ǁĞƌĞ ǁŝƚŚŝŶ ŶŽƌŵĂů͘ �Ɛ ƚŚĞ ƚŝŵŝŶŐ ŽĨ 
ĚŽƐŝŶŐ ǁĂƐ ǀĂƌŝĂďůĞ͕ ŶŽ ĐŽŶĐůƵƐŝŽŶƐ Žƌ ŚǇƉŽƚŚĞƐĞƐ ĐĂŶ ďĞ ŵĂĚĞ͘ 

dŚĞ ĞǀĞŶƚ ŽĨ ǁŽƌƐĞŶŝŶŐ ŚǇƉĞƌƚƌŝŐůǇĐĞƌŝĚĞŵŝĂ ;ƐĞǀĞƌĞͿ ǁĂƐ ŶŽƚĞĚ ǁŝƚŚ ƐĞĐŽŶĚ ĐŽŶƐĞĐƵƚŝǀĞ 
ĚŽƐŝŶŐ ǁŝƚŚŝŶ Ϯϰ ŚŽƵƌƐ ďƵƚ ĞůĞǀĂƚŝŽŶ ŝŶ ƚƌŝŐůǇĐĞƌŝĚĞƐ ŝƐ ŶŽƚ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ŬŶŽǁŶ ƐĂĨĞƚǇ 
ƉƌŽĨŝůĞ ŽĨ ƚŚĞ ĚƌƵŐ ĂŶĚ ŝƐ ƉŽƐƐŝďůǇ ĂŶ ŝƐŽůĂƚĞĚ ĨŝŶĚŝŶŐ͘ dŚĞƌĞ ǁĞƌĞ ƐĞǀĞƌĂů ĞǀĞŶƚƐ ŽĨ ŶĞǁ ŽŶƐĞƚ 
ĨůƵƐŚŝŶŐ ĂĨƚĞƌ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ͘ 

'ĞŶĞƌĂůůǇ͕ ƚŚĞ ƐĂŵĞ ��Ɛ ǁĞƌĞ ĞǆƉĞƌŝĞŶĐĞĚ ĨŽůůŽǁŝŶŐ ƚŚĞ ĨŝƌƐƚ ĂŶĚ ƐĞĐŽŶĚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐĞƐ͖ 
ĂŶĚ ĚŽƐŝŶŐ ŚŝƐƚŽƌǇ ĚŽĞƐ ŶŽƚ ƐƵŐŐĞƐƚ ƚŚĂƚ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ ĂĨĨĞĐƚĞĚ ƚŚĞ ƚŝŵĞ ƚŽ ŶĞǆƚ ĚŽƐĞ͘ 
,ŽǁĞǀĞƌ͕ ƚŚĞƌĞ ǁĞƌĞ ƐŽŵĞ ŶĞǁ ŽŶƐĞƚ ĞǀĞŶƚƐ ǁŝƚŚ ƐĞĐŽŶĚ ĚŽƐŝŶŐ͘ ^ĞǀĞƌĂů ĞǀĞŶƚƐ ŽĨ ĐŽŶĐĞƌŶ ĂƌĞ 
ŶŽƚĂďůĞ ŝŶĐůƵĚŝŶŐ ŽŶĞ ĞƉŝƐŽĚĞ ŽĨ ŶĂƵƐĞĂ ĂŶĚ ǀŽŵŝƚŝŶŐ ĂĨƚĞƌ ƐĞĐŽŶĚ ĚŽƐŝŶŐ ůĞĂĚŝŶŐ ƚŽ ĚƌƵŐ 
ǁŝƚŚĚƌĂǁĂů͕ ĞůĞǀĂƚĞĚ �W ĂĨƚĞƌ ŵƵůƚŝƉůĞ ŝŶƐƚĂŶĐĞƐ ŽĨ ƐĞĐŽŶĚ ĚŽƐŝŶŐ͕ ĂŶĚ ŵĞůĂŶŽĐǇƚŝĐ ŶĞǀŝ ĂĨƚĞƌ 
ƐĞĐŽŶĚ ĚŽƐŝŶŐ͘ �Dd ĐĂƵƐŝŶŐ ŵĞůĂŶŽĐǇƚŝĐ ŶĞǀŝ ĂĨƚĞƌ ƚǁŽ ĚŽƐĞƐ ŝƐ ƵŶůŝŬĞůǇ͘ 

ϮϮϮ 
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Vyleesi/bremelanotide

minutes (we); 39 minutes We”); 1 hour and 13 minutes (We); 2

hours (we); and 4 hours and 13 minutes (Ml).

Study BMT-302 Extension

There were 56 subjects in Extension Study 302 who repeated the next BMT dose in less than

the 24-hour window. After the consecutive doses, there were events of worsening

hypertriglyceridemia (after 11th dose), sunburn (after fifth dose), and flushing. One subject

reported dark spots on her skin following four doses, the first two doses were less than 24

hours apart. Twenty-one subjects used consecutive doses less than 24 hours apart more than

once during the study period. Five subjects used consecutive doses >5 times (We)

; the last subject ‘bllelused consecutive

dosing 11 times during the study period.

Additional AEs were not seen with shorter times between dosing. As study drug was taken at

home, no clinical BP readings following consecutive dosing are available. Review of clinic blood

pressure data looking for trends in BP over the duration of the study showed one subject with

elevated BP after a total of 11 consecutive doses, described below.

Subject (b) (6)

A 29-year-old white female who was randomized to BMT in the core phase in Study 302.

Review of data in the AE dataset (advs.xpt) showed baseline BP in core of 130/85 mm Hg and

the maximum BP after the first dose was 129/97 mmHg (1.5 hours postdose). Baseline BP in the

extension phase was 140/81 mm Hg. During the first clinic visit in the extension phase, her

maximum BPs were 147/92, 118/98, and 126/78 mm Hg at 1 hour, 1.5 hours, and 2 hours

postdose, respectively. Her in-clinic BPs in the extension were the following: Week 12: 146/129

mm Hg (pulse 81 and same day repeat of 120/84), Week 20: 107/75 mm Hg, Week 36: 132/117

mm Hg (114/77 mm Hg same day repeat) at, and Week 52 (E05) 129/93 mm Hg The Applicant

confirmed these readings stating repeats on the same day were within normal. As the timing of

dosing was variable, no conclusions or hypotheses can be made.

The event of worsening hypertriglyceridemia (severe) was noted with second consecutive

dosing within 24 hours but elevation in triglycerides is not consistent with the known safety

profile of the drug and is possibly an isolated finding. There were several events of new onset

flushing after consecutive dosing.

Generally, the same AEs were experienced following the first and second consecutive doses;

and dosing history does not suggest that consecutive dosing affected the time to next dose.

However, there were some new onset events with second dosing. Several events of concern are

notable including one episode of nausea and vomiting after second dosing leading to drug

withdrawal, elevated BP after multiple instances of second dosing, and melanocytic nevi after

second dosing. BMT causing melanocytic nevi after two doses is unlikely.
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

&ƵƌƚŚĞƌ ƌĞǀŝĞǁ ŽĨ ĂĚǀƐ͘ǆƉƚ ƐŚŽǁĞĚ ŶŽ ŝŶĐƌĞĂƐĞĚ �W Ăƚ ƐĐŚĞĚƵůĞĚ ǀŝƐŝƚƐ ĨŽůůŽǁŝŶŐ ƚŚĞ
 
ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͕ ǁŝƚŚ ƚŚĞ ĞǆĐĞƉƚŝŽŶ ŽĨ ;ĚŝƐĐƵƐƐĞĚ ĂďŽǀĞͿ͘ 
,ŽǁĞǀĞƌ͕ ƚŚŝƐ ĂƐƐĞƐƐŵĞŶƚ ŝƐ ůŝŵŝƚĞĚ ƚŽ ŝŶͲĐůŝŶŝĐ ĂƐƐĞƐƐŵĞŶƚƐ ǁŝƚŚ ŶŽ �WƐ ƌĞĐŽƌĚĞĚ ĂƌŽƵŶĚ ƚŚĞ 

(b) (6)

ĂĐƚƵĂů ƚŝŵĞ ŽĨ ŝŶƚĂŬĞ͘ 

/Ŷ ƚŚĞ ŵŝĚĐǇĐůĞ ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕ ǁĞ ŝĚĞŶƚŝĨŝĞĚ ƚŚĞ ĐŽŶĐĞƌŶ ŽĨ ŵŝƐƵƐĞ ĂƐ Ă ŵĂũŽƌ ƐĂĨĞƚǇ ŝƐƐƵĞ͕ ĂƐ
Ă ƐŝŐŶŝĨŝĐĂŶƚ ŶƵŵďĞƌ ŽĨ ƐƵďũĞĐƚƐ ĚŽƐĞĚ �Dd фϮϰ ŚŽƵƌƐ ĂƉĂƌƚ͘ dŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƐƵďũĞĐƚƐ ĂůƐŽ 
ĐŽŶƚŝŶƵĞĚ ƵƐŝŶŐ �Dd ĂĨƚĞƌ ƚŚĞ ŽǀĞƌĚŽƐĞͬŵŝƐƵƐĞ͘ DŽƐƚ ŝŶƐƚĂŶĐĞƐ ŽĨ ƚŚĞ ĐŽŶƐĞĐƵƚŝǀĞ ĚŽƐŝŶŐ 
ŽĐĐƵƌƌĞĚ ĐůŽƐĞ ƚŽ ƚŚĞ ϮϰͲŚŽƵƌ ƉĞƌŝŽĚ ŽŶ ƚŚĞ ĨŽůůŽǁŝŶŐ ĚĂǇ ƐƵŐŐĞƐƚŝŶŐ ƚŚĂƚ ŽǀĞƌĚŽƐĞͬŵŝƐƵƐĞ 
ŵĂǇ ŶŽƚ ŚĂǀĞ ďĞĞŶ ŝŶƚĞŶƚŝŽŶĂů͘ ,ŽǁĞǀĞƌ͕ ƚŚĞƌĞ ƌĞŵĂŝŶ ŵĂŶǇ ƐƵďũĞĐƚƐ ǁŝƚŚ ǁŚŽŵ ƚŚĞ ƚŝŵĞ 
ŝŶƚĞƌǀĂů ŽĨ ƚŚĞ ƌĞƉĞĂƚ ĚŽƐĞ ǁĂƐ ĐŽŶƐŝĚĞƌĂďůǇ ƐŚŽƌƚĞƌ͕ ǁŝƚŚ ϯ͘ϵй ;ϰϭͬϭϬϱϳͿ ŽĨ ƐƵďũĞĐƚƐ 
ĂĚŵŝŶŝƐƚĞƌŝŶŐ �Dd ĚŽƐĞƐ фϭϮ ŚŽƵƌƐ ĂƉĂƌƚ͕ ĂŶĚ ƐŽŵĞ ƌĞƉĞĂƚĞĚ ƚŚĞ ŶĞǆƚ ĚŽƐĞ ĂƐ ƋƵŝĐŬůǇ ĂƐ ϱ 
ŵŝŶƵƚĞƐ ůĂƚĞƌ͘ tĞ ƌĞŝƚĞƌĂƚĞĚ ƚŚŝƐ ĐŽŶĐĞƌŶ ĨŽƌ ŵŝƐƵƐĞ ĂƐ Ă ƐŝŐŶŝĨŝĐĂŶƚ ƐĂĨĞƚǇ ŝƐƐƵĞ ĚƵƌŝŶŐ Ă 
ƚĞůĞĐŽŶĨĞƌĞŶĐĞ ǁŝƚŚ ƚŚĞ �ƉƉůŝĐĂŶƚ ŽŶ ϳEŽǀϮϬϭϴ͘ dŽ ŵŝƚŝŐĂƚĞ ƚŚŝƐ ĐŽŶĐĞƌŶ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ 
ƉƌŽƉŽƐĞĚ ƚŽ ůŝŵŝƚ ƚŚĞ ƵƐĞ ŽĨ �Dd ƚŽ ŶŽ ŵŽƌĞ ƚŚĂŶ ϴ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ ;ƌĞǀŝƐĞĚ ůĂďĞůŝŶŐ 
ƐƵďŵŝƚƚĞĚ ŽŶ Ϯϭ�ĞĐϮϬϭϴͿ͘ KĨ ŶŽƚĞ͕ ĨĞǁ ƉĂƚŝĞŶƚƐ ƵƐĞĚ ŵŽƌĞ ƚŚĂŶ ĞŝŐŚƚ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ ŝŶ ƚŚĞ 
ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ 

8.2.13. Safety in the Postmarket Setting 

^ĂĨĞƚǇ �ŽŶĐĞƌŶƐ /ĚĞŶƚŝĨŝĞĚ dŚƌŽƵŐŚ WŽƐƚŵĂƌŬĞƚ �ǆƉĞƌŝĞŶĐĞ 
EŽƚ ĂƉƉůŝĐĂďůĞ͘ �Dd ŚĂƐ ŶŽƚ ďĞĞŶ ĂƉƉƌŽǀĞĚ ŝŶ ĂŶǇ ŽƚŚĞƌ ĐŽƵŶƚƌǇ ĂŶĚ ƚŚĞƌĞ ŝƐ ŶŽ ƉŽƐƚŵĂƌŬĞƚŝŶŐ 
ĞǆƉĞƌŝĞŶĐĞ ƚŽ ĚĂƚĞ͘ 

�ǆƉĞĐƚĂƚŝŽŶƐ ŽŶ ^ĂĨĞƚǇ ŝŶ WŽƐƚŵĂƌŬĞƚ ^ĞƚƚŝŶŐ 
�Dd ŝƐ ŶŽƚ ŝŶĚŝĐĂƚĞĚ ĨŽƌ ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ �ƵƌŝŶŐ ĞĂƌůǇ ĚƌƵŐ ĚĞǀĞůŽƉŵĞŶƚ͕ ǀĂƌŝĂďůĞ ĚƌƵŐ 
ĞǆƉŽƐƵƌĞ ĂŶĚ ĞůĞǀĂƚĞĚ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ǁĞƌĞ ƐĞĞŶ͘ dŚĞ ĂƉƉůŝĐĂŶƚ ƐƵďƐĞƋƵĞŶƚůǇ ĨŽĐƵƐĞĚ ĨƵƌƚŚĞƌ 
ĚƌƵŐ ĚĞǀĞůŽƉŵĞŶƚ ĨŽƌ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ /ƚ ŝƐ ĐŽŶĐĞŝǀĂďůĞ ƚŚĂƚ ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ
ŵĂǇ ƐĞĞŬ ƚƌĞĂƚŵĞŶƚ ĂŶĚ �Dd ǁŝůů ďĞ ƉƌĞƐĐƌŝďĞĚ͘ dŽ ƚŚĞ ĞǆƚĞŶƚ ƉŽƐƐŝďůĞ͕ ƚŚŝƐ ƌŝƐŬ ǁŝůů ďĞ 
ĂĚĚƌĞƐƐĞĚ ŝŶ ůĂďĞůŝŶŐ͖ ŚŽǁĞǀĞƌ͕ ĚĂƚĂ ĂƌĞ ŶŽƚ ĂǀĂŝůĂďůĞ ƚŽ ƐƵƉƉŽƌƚ Ă ĐŽŶƚƌĂŝŶĚŝĐĂƚŝŽŶ͘ KƚŚĞƌ ŽĨĨͲ 
ůĂďĞů ƵƐĞƐ ĐŽƵůĚ ĂůƐŽ ŝŶĐůƵĚĞ ƐĞǆƵĂů ƉĞƌĨŽƌŵĂŶĐĞͬĞƌĞĐƚŝůĞ ĚǇƐĨƵŶĐƚŝŽŶ ĂŶĚ ƵƐĞ ĂƐ Ă ƐĞůĨͲƚĂŶŶŝŶŐ 
ĂŝĚ͘ dŚŝƐ ůĂƚƚĞƌ ƵƐĞ ǁĂƐ ƉƵďůŝƐŚĞĚ ĨŽƌ Ă ƌĞůĂƚĞĚ ƉƌŽĚƵĐƚ ŽďƚĂŝŶĞĚ ŽǀĞƌ ƚŚĞ /ŶƚĞƌŶĞƚ͘ dŚĞ ƐƵďũĞĐƚƐ
ĞǆƉĞƌŝĞŶĐĞĚ ƌŚĂďĚŽŵǇŽůǇƐŝƐ ǁŝƚŚ ƐƵƉƌĂƚŚĞƌĂƉĞƵƚŝĐ ĚŽƐĞƐ͘ϱϭ �Ɛ ǁŝƚŚ ĂŶŽƚŚĞƌ ƉƌŽĚƵĐƚ ĂƉƉƌŽǀĞĚ 
ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͕ ƚŚĞ ůĂďĞůŝŶŐ ǁŝůů ŝŶĐůƵĚĞ >ŝŵŝƚĂƚŝŽŶƐ ŽĨ 
hƐĞ͕ ƐƉĞĐŝĨǇŝŶŐ ƚŚĂƚ �Dd ŝƐ ŶŽƚ ŝŶĚŝĐĂƚĞĚ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ,^�� ŝŶ ƉŽƐƚŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ 
Žƌ ŝŶ ŵĞŶ ĂŶĚ ƚŚĂƚ ŝƚ ŝƐ ŶŽƚ ŝŶĚŝĐĂƚĞĚ ƚŽ ĞŶŚĂŶĐĞ ƐĞǆƵĂů ƉĞƌĨŽƌŵĂŶĐĞ͘ &ƵƌƚŚĞƌŵŽƌĞ͕ ƚŚĞ ůĂďĞů 

ϱϭ EĞůƐŽŶ D Ğƚ Ăů͕͘ ϮϬϭϮ͘ DĞůĂŶŽƚĂŶ // /ŶũĞĐƚŝŽŶ ZĞƐƵůƚŝŶŐ ŝŶ ^ǇƐƚĞŵŝĐ dŽǆŝĐŝƚǇ ĂŶĚ ZŚĂďĚŽŵǇŽůǇƐŝƐ͘ �ůŝŶ dŽǆŝĐŽů͕ 
ϱϬ;ϭϬͿ͗ ϭϭϲϵʹϭϭϳϯ͘ 

ϮϮϯ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ǁŝůů ĞŵƉŚĂƐŝǌĞ ƚŚĂƚ ƚŚĞ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ŝƐ ĨŽĐĂů ĂŶĚ ƚŚĞƌĞĨŽƌĞ͕ ƚŚĞ ƉƌŽĚƵĐƚ ŝƐ ŶŽƚ ƐƵŝƚĂďůĞ ĨŽƌ 
Ă ƚĂŶŶŝŶŐ ĂŐĞŶƚ͘ 

8.2.14. Integrated Assessment of Safety 

dŚĞ ŽǀĞƌĂůů ƐĂĨĞƚǇ ƉƌŽĨŝůĞ ŽĨ �Dd ŝƐ ĚĞƌŝǀĞĚ ĨƌŽŵ ϭϮϰϳ ǁŽŵĞŶ ǁŝƚŚ ,^�� ƉĂƌƚŝĐŝƉĂƚŝŶŐ ŝŶ ƚŚĞ 
ƚǁŽ ϮϰͲǁĞĞŬ͕ ƉŚĂƐĞ ϯ͕ ƌĂŶĚŽŵŝǌĞĚ͕ W�KͲĐŽŶƚƌŽůůĞĚ ƚƌŝĂůƐ ;�DdͲϯϬϭ ĂŶĚ �Dd ϯϬϮͿ͘ �ĚĚŝƚŝŽŶĂů 
ƐĂĨĞƚǇ ŝŶĨŽƌŵĂƚŝŽŶ ŝƐ ŽďƚĂŝŶĞĚ ĨƌŽŵ ϲϴϰ ǁŽŵĞŶ ĨƌŽŵ ƚŚĞƐĞ ƚǁŽ ƚƌŝĂůƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ �Dd 
ƚƌĞĂƚŵĞŶƚ ĨŽƌ ϲ ŵŽƌĞ ŵŽŶƚŚƐ ŝŶ ŽƉĞŶͲůĂďĞů͕ ƐĂĨĞƚǇ ĞǆƚĞŶƐŝŽŶ ƐƚƵĚŝĞƐ͘ dŚĞƌĞ ǁĞƌĞ ϭϬϱϳ ƵŶŝƋƵĞ 
ƐƵďũĞĐƚƐ ǁŚŽ ƌĞĐĞŝǀĞĚ �Dd ŝŶ ďŽƚŚ ƚŚĞ ĐŽƌĞ ĂŶĚ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞƐ ;ϲϮϳ ŝŶ ĐŽƌĞ ƉŚĂƐĞ͕ ƉůƵƐ ϲϴϰ 
ŝŶ ĞǆƚĞŶƐŝŽŶ ƉŚĂƐĞ͕ ŵŝŶƵƐ Ϯϱϰ ǁŚŽ ǁĞƌĞ ĐŽƵŶƚĞĚ ƚǁŝĐĞͿ͘ <ĞǇ ƐĂĨĞƚǇ ŝƐƐƵĞƐ ŝĚĞŶƚŝĨŝĞĚ ŝŶ ƚŚĞ 
ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ ĂƌĞ ŚŝŐŚůŝŐŚƚĞĚ ďĞůŽǁ͘ 

�ůŽŽĚ WƌĞƐƐƵƌĞ 
D�ZͲϰ ĂŐŽŶŝƐƚƐ ĂƌĞ ŬŶŽǁŶ ƚŽ ĐĂƵƐĞ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĞůĞǀĂƚŝŽŶƐ ŝŶ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ͘ �ůĞǀĂƚŝŽŶƐ 
ŝŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĂŶĚ ĚĞĐƌĞĂƐĞƐ ŝŶ ƉƵůƐĞ ǁŝƚŚ �Dd ƵƐĞ ǁĞƌĞ ƐĞĞŶ ĚƵƌŝŶŐ ĂŵďƵůĂƚŽƌǇ ďůŽŽĚ 
ƉƌĞƐƐƵƌĞ ĂƐƐĞƐƐŵĞŶƚ ŝŶ ƚŚĞ ƉŚĂƐĞ Ϯ ƐƚƵĚǇ ;WdͲϭϰϭͲϱϰͿ ĨŽůůŽǁŝŶŐ Ă ƐŝŶŐůĞ �Dd ĚŽƐĞ͘ /Ŷ ƉŚĂƐĞ ϯ
ƚƌŝĂůƐ͕ ƚŚĞƌĞ ǁĂƐ Ă ŵĂǆŝŵĂů ŝŶĐƌĞĂƐĞ ŽĨ ϲ ŵŵ ,Ő ƐǇƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ĂŶĚ ϯ ŵŵ ,Ő ŝŶ 
ĚŝĂƐƚŽůŝĐ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ƚŚĂƚ ƉĞĂŬĞĚ ďĞƚǁĞĞŶ Ϯ ƚŽ ϰ ŚŽƵƌƐ ƉŽƐƚ ĚŽƐĞ͘ dŚĞƌĞ ǁĂƐ Ă 
ĐŽƌƌĞƐƉŽŶĚŝŶŐ ƌĞĚƵĐƚŝŽŶ ŝŶ ,Z ƵƉ ƚŽ ϱ ďƉŵ͘ 

tĞ ƌĞƋƵŝƌĞĚ Ă ƉƌĞŵĂƌŬĞƚ͕ ĚĞĚŝĐĂƚĞĚ ��WD ƐƚƵĚǇ ;ϴ ĚĂǇƐ ŽĨ ŽƉĞŶͲůĂďĞů ƚƌĞĂƚŵĞŶƚ ǁŝƚŚ ĚĂŝůǇ 
�Dd ĨŽůůŽǁĞĚ ďǇ ϴ ĂĚĚŝƚŝŽŶĂů ĚĂǇƐ ŽĨ ƌĂŶĚŽŵŝǌĞĚ ǁŝƚŚĚƌĂǁĂů ǁŝƚŚ �Dd ǀƐ͘ W�KͿ͕ ǁŚŝĐŚ ǁĂƐ 
ĐŽŵƉůĞƚĞĚ ĚƵƌŝŶŐ ƚŚĞ ĐƵƌƌĞŶƚ ƌĞǀŝĞǁ ĐǇĐůĞ͘ ZĞƐƵůƚƐ ƐŚŽǁĞĚ ƚŚĂƚ ƚŚĞ ŝŶĐƌĞĂƐĞ ŝŶ ^�W ĂŶĚ ��W 
ǁĂƐ ƚƌĂŶƐŝĞŶƚ͕ ǁŝƚŚ Ă ƉĞĂŬ ĞĨĨĞĐƚ ŝŶ ŵĞĂŶ ^�W ŽĨ Ϯ͘ϴ ŵŵ ,Ő ďĞƚǁĞĞŶ ϰ ƚŽ ϴ ŚŽƵƌƐ ƉŽƐƚͲĚŽƐĞ 
ĂŶĚ Ϯ͘ϳ ŵŵ ,Ő ĨŽƌ ŵĞĂŶ ��W Ăƚ Ϭ ƚŽ ϰ ŚŽƵƌƐ ƉŽƐƚͲĚŽƐĞ͘ dŚĞƐĞ ĐŚĂŶŐĞƐ ƌĞƚƵƌŶĞĚ ƚŽ ďĂƐĞůŝŶĞ 
ďĞĨŽƌĞ ƚŚĞ ŶĞǆƚ ƐĐŚĞĚƵůĞĚ �Dd ĚŽƐŝŶŐ͘ dŚŝƐ ƚƌĂŶƐŝĞŶƚ ŝŶĐƌĞĂƐĞ ǁŝƚŚ Ă WZE ĚƌƵŐ ŝŶ Ă ƉŽƉƵůĂƚŝŽŶ 
ƚŚĂƚ ŝƐ ŐĞŶĞƌĂůůǇ Ăƚ ůŽǁ ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ƌŝƐŬ ĐĂŶ ďĞ ĂĚĞƋƵĂƚĞůǇ ŵĂŶĂŐĞĚ ǁŝƚŚ Ă tĂƌŶŝŶŐ ĂŶĚ 
WƌĞĐĂƵƚŝŽŶ͘ 

�Dd ƐŚŽƵůĚ ŶŽƚ ďĞ ƵƐĞĚ ŝŶ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ƵŶĐŽŶƚƌŽůůĞĚ ŚǇƉĞƌƚĞŶƐŝŽŶ Žƌ ƚŚŽƐĞ ǁŝƚŚ ŬŶŽǁŶ 
ĐĂƌĚŝŽǀĂƐĐƵůĂƌ ĚŝƐĞĂƐĞ͘ �ĞĐĂƵƐĞ ĨĞǁ ƐƵďũĞĐƚƐ ǁŝƚŚ ĐŽŶƚƌŽůůĞĚ ŚǇƉĞƌƚĞŶƐŝŽŶ ǁĞƌĞ ĞŶƌŽůůĞĚ ŝŶ ƚŚĞ 
ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͕ ƚŚĞ ĞĨĨĞĐƚƐ ŽĨ �Dd ŽŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ŝŶ ƚŚĞƐĞ ǁŽŵĞŶ ĂƌĞ ŶŽƚ ǁĞůů 
ĐŚĂƌĂĐƚĞƌŝǌĞĚ ƚŽ ŝŶĨŽƌŵ ƵƐĞ͘ 

WŽƚĞŶƚŝĂů ĨŽƌ DŝƐƵƐĞ 
/Ŷ ĐůŝŶŝĐĂů ƚƌŝĂůƐ͕ �Dd ǁĂƐ ƵƐĞĚ͕ ŽŶ ĂǀĞƌĂŐĞ͕ ŽŶĞ ƚŝŵĞ ƉĞƌ ǁĞĞŬ ĂŶĚ ƚǁŽ ƚŽ ƚŚƌĞĞ ƚŝŵĞƐ ƉĞƌ
ŵŽŶƚŚ͘ &Ğǁ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ WŚĂƐĞ ϯ ƚƌŝĂůƐ ƵƐĞĚ ŵŽƌĞ ƚŚĂŶ ϴ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ͕ ĞǀĞŶ ƚŚŽƵŐŚ ƚŚĞ 
ƉƌŽƚŽĐŽů ĂůůŽǁĞĚ ƵƉ ƚŽ ϭϮ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ͘ 'ŝǀĞŶ ƚŚĞ ĞůĞǀĂƚŝŽŶƐ ŝŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ͕ ƚŚĞ 
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ ƐŽŵĞ ƐƵďũĞĐƚƐ ǁŚŽ ĂĚŵŝŶŝƐƚĞƌĞĚ �Dd ŵŽƌĞ ĨƌĞƋƵĞŶƚůǇ ƚŚĂŶ ƚŚĞ ƌĞĐŽŵŵĞŶĚĞĚ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

ŝŶƚĞƌǀĂů ŽĨ Ϯϰ ŚŽƵƌƐ ƌĂŝƐĞĚ ĐŽŶĐĞƌŶƐ͘ � ƚŽƚĂů ŽĨ ϭϲ͘ϴй ŽĨ ƐƵďũĞĐƚƐ ŝŶ ƚŚĞ ƉŚĂƐĞ ϯ ƐƚƵĚŝĞƐ ŵŝƐƵƐĞĚ 
ƚŚĞ ƐƚƵĚǇ ŵĞĚŝĐĂƚŝŽŶ ďǇ ƚĂŬŝŶŐ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ĚŽƐĞ ǁŝƚŚŝŶ Ă ϮϰͲŚŽƵƌ ƉĞƌŝŽĚ͖ ϯ͘ϵй ;ϰϭͬϭϬϱϳͿ 
ƐĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ �Dd ĚŽƐĞƐ ůĞƐƐ ƚŚĂŶ ϭϮ ŚŽƵƌƐ ĂƉĂƌƚ ĂŶĚ ĂƐ ĐůŽƐĞ ƚŽŐĞƚŚĞƌ ĂƐ ϱ ŵŝŶƵƚĞƐ ĂƉĂƌƚ͘ 
tŚŝůĞ ƚŚĞ ŶƵŵďĞƌ ŽĨ ��Ɛ ĚŝĚ ŶŽƚ ĂƉƉĞĂƌ ƚŽ ŝŶĐƌĞĂƐĞ ǁŝƚŚ ĞĂƌůŝĞƌ ĚŽƐŝŶŐ ƚŚĂŶ ƌĞĐŽŵŵĞŶĚĞĚ͕ ƚŚĞ 
ĞĨĨĞĐƚ ŽŶ ďůŽŽĚ ƉƌĞƐƐƵƌĞ ǁĂƐ ŶŽƚ ĐĂƉƚƵƌĞĚ ĂŶĚ ƚŚĞ ĨƵůů ĞĨĨĞĐƚ ƌĞŵĂŝŶƐ ƵŶŬŶŽǁŶ͘ dŽ ŵŝƚŝŐĂƚĞ 
ƚŚŝƐ ĐŽŶĐĞƌŶ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƉƌŽƉŽƐĞĚ ƌĞĐŽŵŵĞŶĚŝŶŐ ŶŽ ŵŽƌĞ ƚŚĂŶ ĞŝŐŚƚ ĚŽƐĞƐ ƉĞƌ ŵŽŶƚŚ͕ 
ǁŚŝĐŚ ǁĂƐ ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ĐŽŶĚƵĐƚ ŝŶ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ͘ �ŽŶƐŝĚĞƌŝŶŐ ƚŚĞ ƚƌĂŶƐŝĞŶƚ ĞůĞǀĂƚŝŽŶƐ ŝŶ 
ďůŽŽĚ ƉƌĞƐƐƵƌĞ͕ ƚŚĞ ƌĞĐŽŵŵĞŶĚĞĚ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ĂĚĞƋƵĂƚĞůǇ ĂĚĚƌĞƐƐĞƐ ƚŚĞ ĐŽŶĐĞƌŶ ĨŽƌ 
ƉŽƚĞŶƚŝĂů ŵŝƐƵƐĞ͘ 

&ŽĐĂů ,ǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ 
�Dd ƐƚŝŵƵůĂƚĞƐ D�ZͲϭ ĂŶĚ ĐĂƵƐĞĚ ĨŽĐĂů ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶͬƐŬŝŶ ĚŝƐĐŽůŽƌĂƚŝŽŶ ŝŶ ϭϯ ;ϭйͿ �DdͲ 
ƚƌĞĂƚĞĚ ƐƵďũĞĐƚƐ ;ĐŽŵƉĂƌĞĚ ƚŽ Ϭ ĞǀĞŶƚƐ ŝŶ ƐƵďũĞĐƚƐ ƌĞĐĞŝǀŝŶŐ W�KͿ͘ dŚĞ ĞĨĨĞĐƚƐ ǁĞƌĞ ŵŽƌĞ 
ĐŽŵŵŽŶ ŝŶ ďůĂĐŬ ŝŶĚŝǀŝĚƵĂůƐ ;ϰ͘ϭйͿ ĐŽŵƉĂƌĞĚ ƚŽ ǁŚŝƚĞ ŝŶĚŝǀŝĚƵĂůƐ ;Ϭ͘ϲйͿ ŝŶ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ 
ƉŚĂƐĞ͘ dŚĞ ƉŝŐŵĞŶƚĂƌǇ ĐŚĂŶŐĞƐ ŽĐĐƵƌƌĞĚ ŵŽƐƚ ĨƌĞƋƵĞŶƚůǇ ŽŶ ƚŚĞ ĨĂĐĞ͕ ŐŝŶŐŝǀĂ ĂŶĚ ďƌĞĂƐƚƐ͘ ,ĂůĨ 
ŽĨ Ăůů ƚŚĞ ƐƵďũĞĐƚƐ ĂĨĨĞĐƚĞĚ ĚŝĚ ŶŽƚ ƌĞƉŽƌƚ ƌĞƐŽůƵƚŝŽŶ ďǇ ƚŚĞ ĞŶĚ ŽĨ ƐƚƵĚǇ ǀŝƐŝƚ͘ EŽ ĂĚĚŝƚŝŽŶĂů 
ĨŽůůŽǁͲƵƉ ƉĞƌŝŽĚ ǁĂƐ ƐƉĞĐŝĨŝĞĚ ŝŶ ƚŚĞ ƉƌŽƚŽĐŽů͘ EŽ ŝŶĐƌĞĂƐĞĚ ƌŝƐŬ ŽĨ ƐŬŝŶ ŵĂůŝŐŶĂŶĐǇ ǁĂƐ ŶŽƚĞĚ͘ 
,ŽǁĞǀĞƌ͕ ďĞĐĂƵƐĞ ƵŶƌĞƐŽůǀĞĚ ŚǇƉĞƌƉŝŐŵĞŶƚĂƚŝŽŶ ǁĂƐ ŽďƐĞƌǀĞĚ ŝŶ ĐŽƐŵĞƚŝĐĂůůǇ ŝŵƉŽƌƚĂŶƚ 
ĂƌĞĂƐ͕ ŝŶĐůƵƐŝŽŶ ŝŶ ƚŚĞ tĂƌŶŝŶŐ ĂŶĚ WƌĞĐĂƵƚŝŽŶ ƐĞĐƚŝŽŶ ŽĨ ůĂďĞůŝŶŐ ŝƐ ĂƉƉƌŽƉƌŝĂƚĞ͘ 

>ŝǀĞƌ /ŶũƵƌǇ 
� ƐŝŶŐůĞ ĐĂƐĞ ŽĨ ĂĐƵƚĞ ŚĞƉĂƚŝƚŝƐ ǁĂƐ ƌĞƉŽƌƚĞĚ ŝŶ ƚŚĞ ĐůŝŶŝĐĂů ƉƌŽŐƌĂŵ͘ dŚĞ ĞǀĞŶƚ ŝŶǀŽůǀĞĚ 
ĞůĞǀĂƚŝŽŶ ŽĨ �^d ĂŶĚ �>dхϰϬy h>E ĂŶĚ d�ŝůŝ ϳy h>E ĂůŽŶŐ ǁŝƚŚ ŶĂƵƐĞĂ͕ ůŽƐƐ ŽĨ ĂƉƉĞƚŝƚĞ͕
ƵŶĞǆƉĞĐƚĞĚ ǁĞŝŐŚƚ ĐŚĂŶŐĞ͕ ĂŶĚ ŝŶĐƌĞĂƐĞĚ ĨĂƚŝŐƵĞ ƚŚĂƚ ŽĐĐƵƌƌĞĚ ĨŽůůŽǁŝŶŐ ϮϬ ĚŽƐĞƐ ŽǀĞƌ ϭ ǇĞĂƌ 
ŽĨ ĚƌƵŐ ƚƌĞĂƚŵĞŶƚ͘ �Ŷ ĞƚŝŽůŽŐǇ ĨŽƌ ƚŚĞ ĞǀĞŶƚ ǁĂƐ ŶŽƚ ĨŽƵŶĚ ĚĞƐƉŝƚĞ ĂŶ ĞǆƚĞŶƐŝǀĞ ƐĞĂƌĐŚ͕ 
ŝŶĐůƵĚŝŶŐ ŝŵĂŐŝŶŐ͕ ůĂďŽƌĂƚŽƌǇ ĂƐƐĞƐƐŵĞŶƚ͕ ĂŶĚ ĐŽŶƐƵůƚĂƚŝŽŶ ǁŝƚŚ ŚĞƉĂƚŽůŽŐŝƐƚƐ͘ dŚĞ ĞǆƉĞƌƚ 
ŽƉŝŶŝŽŶ ǁĂƐ ƚŚĂƚ �/>/ ǁĂƐ ŶŽƚ Ă ƉƌŽďĂďůĞ ĐĂƵƐĞ ďƵƚ ǁĂƐ ĐŽŶƐŝĚĞƌĞĚ ͞ƉŽƐƐŝďůĞ͟ ƉĞƌ ZŽƵƐƐĞů hĐůĂĨ
�ĂƵƐĂůŝƚǇ �ƐƐĞƐƐŵĞŶƚ DĞƚŚŽĚ ĂŶĚ �ƌƵŐͲ/ŶĚƵĐĞĚ >ŝǀĞƌ /ŶũƵƌǇ EĞƚǁŽƌŬ ƐĐŽƌŝŶŐ ŵĞƚŚŽĚŽůŽŐǇ͘ EŽ
ĂĚĚŝƚŝŽŶĂů ŶŽƚĂďůĞ ůŝǀĞƌ ĞǀĞŶƚƐ ǁĞƌĞ ƐĞĞŶ ŶŽƌ ĂƌĞ ƚŚĞƌĞ ŝŵďĂůĂŶĐĞ ŝŶ ŽƵƚůŝĞƌƐ ŽĨ ƐĞƌƵŵ 
ƚƌĂŶƐĂŵŝŶĂƐĞƐ ĂĐƌŽƐƐ ƚŚĞ ƉŚĂƐĞ ϯ ƉƌŽŐƌĂŵ ďĞƚǁĞĞŶ �Dd ĂŶĚ W�K͘ dŚŝƐ ƉŽƚĞŶƚŝĂů ƌŝƐŬ ǁŝůů ďĞ 
ĂĚĚƌĞƐƐĞĚ ŝŶ ůĂďĞůŝŶŐ͘ 

hƐĞ ŝŶ tŽŵĞŶ ŽĨ �ŚŝůĚďĞĂƌŝŶŐ WŽƚĞŶƚŝĂůͬWƌĞŐŶĂŶĐǇͬ>ĂĐƚĂƚŝŽŶ 
�ƵĞ ƚŽ ƚŚĞ ƚĂƌŐĞƚ ƉŽƉƵůĂƚŝŽŶ ĂŶĚ ƚŚĞ ĞǆƉĞĐƚĞĚ ƚƌĞĂƚŵĞŶƚ ĞĨĨĞĐƚ͕ �Dd ĞǆƉŽƐƵƌĞ ŝŶ ƉƌĞŐŶĂŶĐǇ ŝƐ 
ĂŶƚŝĐŝƉĂƚĞĚ͘ dŚĞƌĞ ǁĞƌĞ ĨĞǁ �DdͲĞǆƉŽƐĞĚ ƉƌĞŐŶĂŶĐŝĞƐ ŝŶ ƚŚĞ ƉŚĂƐĞ Ϯͬϯ ƐƚƵĚŝĞƐ ;ƐĞǀĞŶ ƚŽƚĂů 
ĐĂƐĞƐͿ͕ ĂŶĚ ŶŽ ďŝƌƚŚ ĚĞĨĞĐƚƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ͘ dŚĞ ŶŽŶĐůŝŶŝĐĂů ĚĂƚĂ ƉƌŽǀŝĚĞƐ ŝŶĐŽŶĐůƵƐŝǀĞ ĞǀŝĚĞŶĐĞ 
ƌĞŐĂƌĚŝŶŐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ �Dd ŽŶ ĨĞƚĂů ŚĂƌŵ͘ �Ɛ Ă EK��> ĐŽƵůĚ ŶŽƚ ďĞ ĚĞƚĞƌŵŝŶĞĚ ŝŶ ƚŚĞ 
ĚĞǀĞůŽƉŵĞŶƚĂů ƚŽǆŝĐŝƚǇ ƐƚƵĚŝĞƐ͕ ůĂďĞůŝŶŐ ǁŝůů ƌĞĐŽŵŵĞŶĚ ĞĨĨĞĐƚŝǀĞ ĐŽŶƚƌĂĐĞƉƚŝǀĞ ƵƐĞ ĚƵƌŝŶŐ 
ƚƌĞĂƚŵĞŶƚ ǁŝƚŚ �Dd ƚŽ ƌĞĚƵĐĞ ƚŚĞ ƌŝƐŬ ŽĨ ƉƌĞŐŶĂŶĐǇ ĂŶĚ ŝŶĂĚǀĞƌƚĞŶƚ ĞǆƉŽƐƵƌĞ ƚŽ Ă ĨĞƚƵƐ͘ dŚĞ 
�ƉƉůŝĐĂŶƚ ŚĂƐ ĂŐƌĞĞĚ ƚŽ ƚŚƌĞĞ ƉŽƐƚŵĂƌŬĞƚŝŶŐ ƌĞƋƵŝƌĞŵĞŶƚƐ ĨŽƌ ƉƌĞŐŶĂŶĐǇ ;ŽďƐĞƌǀĂƚŝŽŶĂů 
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interval of 24 hours raised concerns. A total of 16.8% of subjects in the phase 3 studies misused

the study medication by taking more than one dose within a 24-hour period; 3.9% (41/1057)

self-administered BMT doses less than 12 hours apart and as close together as 5 minutes apart.

While the number of AEs did not appear to increase with earlier dosing than recommended, the

effect on blood pressure was not captured and the full effect remains unknown. To mitigate

this concern, the Applicant proposed recommending no more than eight doses per month,

which was consistent with the conduct in phase 3 trials. Considering the transient elevations in

blood pressure, the recommended dosing regimen adequately addresses the concern for

potential misuse.

Focal Hyperpigmentation

BMT stimulates MCR-1 and caused focal hyperpigmentation/skin discoloration in 13 (1%) BMT-

treated subjects (compared to 0 events in subjects receiving PBO). The effects were more

common in black individuals (4.1%) compared to white individuals (0.6%) in the double-blind

phase. The pigmentary changes occurred most frequently on the face, gingiva and breasts. Half

of all the subjects affected did not report resolution by the end of study visit. No additional

follow-up period was specified in the protocol. No increased risk of skin malignancy was noted.

However, because unresolved hyperpigmentation was observed in cosmetically important

areas, inclusion in the Warning and Precaution section of labeling is appropriate.

Liver Injury

A single case of acute hepatitis was reported in the clinical program. The event involved

elevation of AST and ALT>40X ULN and TBili 7X ULN along with nausea, loss of appetite,

unexpected weight change, and increased fatigue that occurred following 20 doses over 1 year

of drug treatment. An etiology for the event was not found despite an extensive search,

including imaging, laboratory assessment, and consultation with hepatologists. The expert

opinion was that DILI was not a probable cause but was considered ”possible” per Roussel Uclaf

Causality Assessment Method and Drug-Induced Liver Injury Network scoring methodology. No

additional notable liver events were seen nor are there imbalance in outliers of serum

transaminases across the phase 3 program between BMT and PBO. This potential risk will be

addressed in labeling.

Use in Women of Childbearing Potential/Pregnancy/Lactation

Due to the target population and the expected treatment effect, BMT exposure in pregnancy is

anticipated. There were few BMT-exposed pregnancies in the phase 2/3 studies (seven total

cases), and no birth defects were reported. The nonclinical data provides inconclusive evidence

regarding the effect of BMT on fetal harm. As a NOAEL could not be determined in the

developmental toxicity studies, labeling will recommend effective contraceptive use during

treatment with BMT to reduce the risk of pregnancy and inadvertent exposure to a fetus. The

Applicant has agreed to three postmarketing requirements for pregnancy (observational
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ƉƌĞŐŶĂŶĐǇ ƌĞŐŝƐƚƌǇ ĂŶĚ ƌĞƚƌŽƐƉĞĐƚŝǀĞ ĞƉŝĚĞŵŝŽůŽŐǇͿ ĂŶĚ ůĂĐƚĂƚŝŽŶ ƚŽ ĞǀĂůƵĂƚĞ ƉƌĞŐŶĂŶĐǇ͕ 
ŵĂƚĞƌŶĂů͕ ĂŶĚ ĨĞƚĂůͬŶĞŽŶĂƚĂů ŽƵƚĐŽŵĞƐ͘ 

EĂƵƐĞĂ 
�Dd ǁĂƐ ƐŚŽǁŶ ƚŽ ďĞ ĞŵĞƚŽŐĞŶŝĐ ŝŶ ŶŽŶĐůŝŶŝĐĂů ƐƚƵĚŝĞƐ͘ EĂƵƐĞĂ ǁĂƐ ƚŚĞ ŵŽƐƚ ĐŽŵŵŽŶ 
ƐǇŵƉƚŽŵ ĞǆƉĞƌŝĞŶĐĞĚ ǁŝƚŚ �Dd ƵƐĞ͕ ŽĐĐƵƌƌŝŶŐ ŝŶ ϰϬй ŽĨ ƉĂƚŝĞŶƚƐ ĂŶĚ ůĞĂĚŝŶŐ ƚŽ ǁŝƚŚĚƌĂǁĂů ŝŶ 
ϴй ŽĨ ƉĂƚŝĞŶƚƐ ŝŶ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƉŚĂƐĞ͘ dŚĞ ŽŶƐĞƚ ŽĨ ŶĂƵƐĞĂ ŽĐĐƵƌƌĞĚ ǁŝƚŚŝŶ ϭ ƚŽ ϯ ŚŽƵƌƐ ĂŶĚ 
ĐŽŝŶĐŝĚĞĚ ǁŝƚŚ �ŵĂǆ͘ dŚĞ ŵĂũŽƌŝƚǇ ŽĨ ĞǀĞŶƚƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ĂƐ ŵŽĚĞƌĂƚĞ ŝŶ ƐĞǀĞƌŝƚǇ ĂŶĚ ƌĞƐŽůǀĞĚ 
ƚŚĞ ƐĂŵĞ ĚĂǇ͘ ^ĞǀĞƌĞ ŶĂƵƐĞĂ ŽĐĐƵƌƌĞĚ ŝŶ ƚǁŽ ƐƵďũĞĐƚƐ͘ dŚŝƐ ƚŽůĞƌĂďŝůŝƚǇ ŝƐƐƵĞ ĐĂŶ ďĞ ĂĚĞƋƵĂƚĞůǇ 
ŚĂŶĚůĞĚ ŝŶ ůĂďĞůŝŶŐ͘ 

8.3. Statistical Issues 

dŚĞ ĐŽͲƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ĨŽƌ ďŽƚŚ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ǁĞƌĞ ŵĞĂƐƵƌĞĚ ĂƐ ƚŚĞ ĐŚĂŶŐĞ ĨƌŽŵ ďĂƐĞůŝŶĞ ƚŽ 
ĞŶĚ ŽĨ ƐƚƵĚǇ͘ dŚĞ ĞŶĚ ŽĨ ƐƚƵĚǇ ǀŝƐŝƚ ŽĐĐƵƌƌĞĚ ĂĨƚĞƌ Ϯϰ ǁĞĞŬƐ ŽĨ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ĨŽƌ 
ƉĂƚŝĞŶƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͕ ďƵƚ ĐŽƵůĚ ŚĂǀĞ ŽĐĐƵƌƌĞĚ ĂŶǇ ƚŝŵĞ 
ĂĨƚĞƌ ďĂƐĞůŝŶĞ ĨŽƌ ƉĂƚŝĞŶƚƐ ƚŚĂƚ ĚŝƐĐŽŶƚŝŶƵĞĚ ƚƌĞĂƚŵĞŶƚ͘ dŚŝƐ ǁĂƐ ĞƐƉĞĐŝĂůůǇ ƉƌŽďůĞŵĂƚŝĐ 
ďĞĐĂƵƐĞ Ă ŵƵĐŚ ŚŝŐŚĞƌ ƉĞƌĐĞŶƚĂŐĞ ŽĨ �Dd ƉĂƚŝĞŶƚƐ ĨĂŝůĞĚ ƚŽ ĐŽŵƉůĞƚĞ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ 
ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ ĐŽŵƉĂƌĞĚ ƚŽ ƉůĂĐĞďŽ ƉĂƚŝĞŶƚƐ͘ &ƵƌƚŚĞƌ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ 
ĚĞƚĞƌŵŝŶĞ ŝĨ ĞĨĨŝĐĂĐǇ ƌĞƐƵůƚƐ ĨŽƌ ƚŚĞ ĐŽͲƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ǁĞƌĞ ĚƌŝǀĞŶ ďǇ ƉĂƚŝĞŶƚƐ ǁŚŽ 
ĚŝƐĐŽŶƚŝŶƵĞĚ ƚƌĞĂƚŵĞŶƚ ĞĂƌůǇ͘ �ŶĂůǇƐĞƐ ĞǆĂŵŝŶŝŶŐ ĞĨĨŝĐĂĐǇ ŝŶ ĐŽŵƉůĞƚĞƌƐ ĂŶĚ ĚƌŽƉŽƵƚƐ͕ ĂůŽŶŐ 
ǁŝƚŚ Ă ϱϬй ƚƌŝŵŵĞĚ ŵĞĂŶ ĂŶĂůǇƐŝƐ ĂŶĚ ƌĞƐƉŽŶĚĞƌͲ ďĂƐĞĚ ĂŶĂůǇƐĞƐ ĨŽƌ ƉĂƚŝĞŶƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ 
ĂŶĚ ƌĞĂĐŚĞĚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ĚŽƵďůĞͲďůŝŶĚ ƚƌĞĂƚŵĞŶƚ ƉĞƌŝŽĚ͕ ĨĂǀŽƌĞĚ �Dd ŽǀĞƌ ƉůĂĐĞďŽ͕ 
ĐŽŶƐŝƐƚĞŶƚ ǁŝƚŚ ƚŚĞ ƉƌŝŵĂƌǇ ĞĨĨŝĐĂĐǇ ĂŶĂůǇƐŝƐ͘ 

�ĚĚŝƚŝŽŶĂůůǇ͕ �Dd ŝƐ ĂĚŵŝŶŝƐƚĞƌĞĚ WZE ĂŶĚ ŝƚƐ ĞĨĨĞĐƚƐ ŽŶůǇ ůĂƐƚ ĨŽƌ ŚŽƵƌƐ͖ ŚŽǁĞǀĞƌ͕ ďŽƚŚ 
ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ĨŽƌ ƚŚĞ ƉŚĂƐĞ ϯ ƚƌŝĂůƐ ƵƐĞĚ Ă ŵŽŶƚŚůǇ ƌĞĐĂůů͘ dŚĞ ŵŽŶƚŚůǇ ƌĞĐĂůů ŚĂƐ 
ƉŽƚĞŶƚŝĂů ĨŽƌ ƌĞĐĂůů ďŝĂƐ ĂŶĚ ŵŝŐŚƚ ŶŽƚ ĂĐĐƵƌĂƚĞůǇ ĐĂƉƚƵƌĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ƚŚĞ ĚƌƵŐ͕ ĞƐƉĞĐŝĂůůǇ 
ďĞĐĂƵƐĞ ŵŽƐƚ ƉĂƚŝĞŶƚƐ ŽŶůǇ ŚĂĚ Ă ĨĞǁ ŝŶũĞĐƚŝŽŶƐ ƉĞƌ ŵŽŶƚŚ͘ ,ŽǁĞǀĞƌ͕ ƚŚŝƐ ǁŽƵůĚ ďĞ ĞǆƉĞĐƚĞĚ 
ƚŽ ďŝĂƐ ƚŚĞ ƚƌŝĂů ƚŽǁĂƌĚƐ ƚŚĞ ŶƵůů ŚǇƉŽƚŚĞƐŝƐ ŽĨ ŶŽ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ƚƌĞĂƚŵĞŶƚ ŐƌŽƵƉƐ 
ďĞĐĂƵƐĞ ƉĂƚŝĞŶƚƐ ǁŽƵůĚ ƉƌĞƐƵŵĂďůǇ ďĞ ĨĂĐƚŽƌŝŶŐ ŝŶ ŵŽƐƚ ĚĂǇƐ ǁŚĞŶ ƚŚĞǇ ŚĂĚ ŶŽƚ ƌĞĐĞŝǀĞĚ �Dd 
ĚƵƌŝŶŐ ƚŚĞ ŽŶĞͲ ŵŽŶƚŚ ƌĞĐĂůů͘ �ŶĂůǇƐŝƐ ŽĨ ƚŚĞ ĞǆƉůŽƌĂƚŽƌǇ ��Y ĚĂŝůǇ ĚŝĂƌǇ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ĚĂŝůǇ 
ƐĐŽƌĞƐ ƌĞůĂƚĞĚ ƚŽ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂƌĞ ŵŽĚĞƌĂƚĞůǇ ĐŽƌƌĞůĂƚĞĚ ǁŝƚŚ ŵŽŶƚŚůǇ ƌĞĐĂůů ǀĂůƵĞƐ͖ ŚŽǁĞǀĞƌ͕ 
ƚŚŝƐ ĂŶĂůǇƐŝƐ ŝƐ ůŝŵŝƚĞĚ ĚƵĞ ƚŽ ƚŚĞ ĚĂŝůǇ ĚŝĂƌǇ ŽŶůǇ ďĞŝŶŐ ĂĚŵŝŶŝƐƚĞƌĞĚ ĨŽƌ ϳ ĚĂǇƐ ŝŶƐƚĞĂĚ ŽĨ ƚŚĞ 
ĞŶƚŝƌĞ ŵŽŶƚŚ͘ dŚĞ ��Y ĂůƐŽ ĚŝĚ ŶŽƚ ŝŶĐůƵĚĞ ƋƵĞƐƚŝŽŶƐ ĚŝƌĞĐƚůǇ ƌĞůĂƚĞĚ ƚŽ ĚŝƐƚƌĞƐƐ͘ ZĞŐĂƌĚůĞƐƐ͕ 
ƚŚĞ ƌĞƐƵůƚƐ ĨŽƌ ƚŚĞ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ĂĐƌŽƐƐ ƚǁŽ ƐƚƵĚŝĞƐ ǁŽƵůĚ ďĞ ŚŝŐŚůǇ ƵŶůŝŬĞůǇ ŝĨ �Dd ŚĂĚ 
ŶŽ ĞĨĨĞĐƚ ŽŶ ĚĞƐŝƌĞ ĂŶĚ ĚŝƐƚƌĞƐƐ͕ ĞǀĞŶ ŝĨ Ă ŵŽŶƚŚůǇ ƌĞĐĂůů ŝƐ ŶŽƚ ŝĚĞĂů ĨŽƌ ŵĞĂƐƵƌŝŶŐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ 
�Dd͘ 
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8.4. Conclusions and Recommendations 

�ĂƐĞĚ ŽŶ ƚŚĞ ƚŽƚĂůŝƚǇ ŽĨ ƚŚĞ ĞĨĨŝĐĂĐǇ ĂŶĚ ƐĂĨĞƚǇ ĚĂƚĂ ƉƌĞƐĞŶƚĞĚ ŝŶ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ͕ ǁĞ ĐŽŶĐůƵĚĞ 
ƚŚĂƚ ƐƵďĐƵƚĂŶĞŽƵƐ �Dd ƐŚŽǁƐ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ĞĨĨŝĐĂĐǇ ĨŽƌ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ĂĐƋƵŝƌĞĚ͕ 
ŐĞŶĞƌĂůŝǌĞĚ ,^�� ŝŶ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ͘ �ǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ŽĨ ĐůŝŶŝĐĂů ŵĞĂŶŝŶŐĨƵůŶĞƐƐ 
ĂƉƉĞĂƌ ƚŽ ƐƵƉƉŽƌƚ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ďĞŶĞĨŝƚ͘ �ůů ƚŚĞ ƐĂĨĞƚǇ ĐŽŶĐĞƌŶƐ ŝĚĞŶƚŝĨŝĞĚ ĚƵƌŝŶŐ ƚŚŝƐ ƌĞǀŝĞǁ 
ĐĂŶ ďĞ ĂĚĞƋƵĂƚĞůǇ ŵŝƚŝŐĂƚĞĚ ƚŚƌŽƵŐŚ ůĂďĞůŝŶŐ Žƌ ĞǀĂůƵĂƚĞĚ ǀŝĂ ƉŽƐƚŵĂƌŬĞƚŝŶŐ ƌĞƋƵŝƌĞŵĞŶƚƐ͘ 
�ǀĂŝůĂďŝůŝƚǇ ŽĨ �Dd ǁŝůů ƉƌŽǀŝĚĞ Ă ŶĞǁ ƚƌĞĂƚŵĞŶƚ ŽƉƚŝŽŶ ƚŽ ƉƌĞŵĞŶŽƉĂƵƐĂů ǁŽŵĞŶ ǁŝƚŚ ,^��͘ 
dŚĞ ĂƐͲŶĞĞĚĞĚ ĚŽƐŝŶŐ ƌĞŐŝŵĞŶ ĐŽŶĨĞƌƐ ĂŶ ĂĚĚŝƚŝŽŶĂů ĂĚǀĂŶƚĂŐĞ ǁŝƚŚŽƵƚ ƌĞƋƵŝƌŝŶŐ ĚĂŝůǇ ĚŽƐŝŶŐ͘ 
dŚĞ ďĞŶĞĨŝƚͲƌŝƐŬ ƉƌŽĨŝůĞ ŽĨ �Dd ŝƐ ĨĂǀŽƌĂďůĞ ĂŶĚ ƚŚĞ ƉƌŽĚƵĐƚ ƐŚŽƵůĚ ďĞ ĂƉƉƌŽǀĞĚ͘ 
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sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

9 Advisory Committee Meeting and Other External Consultations 

tĞ ĚĞƚĞƌŵŝŶĞĚ ƚŚĂƚ ƚŚŝƐ ĂƉƉůŝĐĂƚŝŽŶ ĚŝĚ ŶŽƚ ƌĂŝƐĞ ŝƐƐƵĞƐ ƌĞƋƵŝƌŝŶŐ ĞǆƚĞƌŶĂů ĞǆƉĞƌƚ ĂĚǀŝĐĞ͘ 
dŚĞƌĞĨŽƌĞ͕ ĂŶ ĂĚǀŝƐŽƌǇ ĐŽŵŵŝƚƚĞĞ ŵĞĞƚŝŶŐ ǁĂƐ ŶŽƚ ĐŽŶǀĞŶĞĚ ƚŽ ĚŝƐĐƵƐƐ ƚŚĞ ĂƉƉůŝĐĂƚŝŽŶ͘ 

10Pediatrics 

dŚĞ �ƉƉůŝĐĂŶƚ ƌĞƋƵĞƐƚĞĚ Ă ĨƵůů ǁĂŝǀĞƌ ĨƌŽŵ ƉĞĚŝĂƚƌŝĐ ƐƚƵĚŝĞƐ ƌĞƋƵŝƌĞĚ ƵŶĚĞƌ ƚŚĞ WĞĚŝĂƚƌŝĐ 
ZĞƐĞĂƌĐŚ �ƋƵŝƚǇ �Đƚ͕ ďĂƐĞĚ ŽŶ ƚŚĞ ƌĂƚŝŽŶĂůĞ ƚŚĂƚ ,^�� ŚĂƐ ŶŽ ƌĞůĞǀĂŶƚ ƉĞĚŝĂƚƌŝĐ ƐƵďͲ 
ƉŽƉƵůĂƚŝŽŶ͘ tĞ ĂŐƌĞĞ ǁŝƚŚ ƚŚĞ �ƉƉůŝĐĂŶƚ͛Ɛ ƌĂƚŝŽŶĂůĞ ƚŚĂƚ ƉĞĚŝĂƚƌŝĐ ƐƚƵĚŝĞƐ ǁŽƵůĚ ďĞ ŝŵƉŽƐƐŝďůĞ 
Žƌ ŚŝŐŚůǇ ŝŵƉƌĂĐƚŝĐĂů ďĞĐĂƵƐĞ ƚŚĞ ĐŽŶĚŝƚŝŽŶ ĚŽĞƐ ŶŽƚ ŽĐĐƵƌ ŝŶ ƚŚĞ ƉĞĚŝĂƚƌŝĐ ĂŐĞ ŐƌŽƵƉ͘ dŚĞ 
�ƉƉůŝĐĂŶƚ ƐƵďŵŝƚƚĞĚ ĂŶ ĂŐƌĞĞĚͲƵƉŽŶ͕ ŝŶŝƚŝĂů WĞĚŝĂƚƌŝĐ ^ƚƵĚǇ WůĂŶ ƵŶĚĞƌ /E� Ϭϲϰϭϭϵ ŽŶ 
ϭϰ�ĞĐϮϬϭϲ͘ 

dŚĞ WĞĚŝĂƚƌŝĐ ZĞǀŝĞǁ �ŽŵŵŝƚƚĞĞ ŵĞƚ ŽŶ Ϯϱ:ƵůϮϬϭϴ ƚŽ ĚŝƐĐƵƐƐ ƚŚĞ ǁĂŝǀĞƌ ƌĞƋƵĞƐƚ͖ ƚŚĞ 
�ŽŵŵŝƚƚĞĞ ĐŽŶĐƵƌƌĞĚ ǁŝƚŚ ŽƵƌ ƉůĂŶ ƚŽ ŐƌĂŶƚ Ă ĨƵůů ǁĂŝǀĞƌ ŝŶ ƉĞĚŝĂƚƌŝĐ ƉĂƚŝĞŶƚƐ͘ dŚĞ ĨŝŶĂů 
WĞĚŝĂƚƌŝĐ ZĞǀŝĞǁ �ŽŵŵŝƚƚĞĞ ĚĞĐŝƐŝŽŶ ŝƐ ĚŽĐƵŵĞŶƚĞĚ ŝŶ ƚŚĞ DĞĞƚŝŶŐ DŝŶƵƚĞƐ ĚĂƚĞĚ Ϯϳ�ƵŐϮϬϭϴ͘ 
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11Labeling Recommendations 

11.1. Prescription Drug Labeling 

Table 73. Summary of Significant Labeling Changes1 

Section Proposed Labeling Approved Labeling 
2 Dosage and Administration Not to exceed one Not to exceed 1 dose within 24 hours. 

dose within 24 hours. Patients can administer up to eight doses per 
month 

4 Contraindications None Women with uncontrolled hypertension or 
known cardiovascular disease 

5.1 Warnings and None Transient increases in blood i:iressure: 
Precautions (bl{l 

5.2 Warnings and None Focal hyperpigmentation: 
Precautions In clinical trials, focal hyperpigmentation was 

reported and occurred in greater proportions in 
black subjects. Hyperpigmentation may not be 
reversible. 

5.3 Nausea 	 None Nausea: 
In controlled clinical trials, nausea was reported 
b 40% of patients and most commonly with the 

< 
11lf4 

• In 13% of patients , anti-emetics 
were required for symptom relief. 

6 Adverse Reactions 	 Further characterized nausea; added 
headache, flushing. acute hepatitis 

7 Drugs Interactions 	 Substantial edits added 
8.1 Pregnancy 	 Substantial edits made 
8.3 Females of Reproductive None Added recommendation to use effective 
Potential contraception 
12.2 Clinical Pharmacology Added description of ABPM study results and 

other substantive edits 
))T4 14 Clinical Studies Deleted 

no agreeO-to OyDBROP 
17 Patient Counseling Suostant1al edits added 
Information 
1 High-level changes and not direct quotations 

The Patient Package Insert is deemed acceptable by DBRUP, Office of Prescription Drug 

Promotion, and the Division of Medical Policy Programs. 

The Instructions for Use is deemed acceptable by both DBRUP and the Division of Medication 

Error Prevention and Analysis (DMEPA). 

The carton and container labeling is also deemed acceptable by DMEPA. 
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ĐŽŵƉĂƌŝƐŽŶ ĐŽŚŽƌƚ ŽĨ ƉƌĞŐŶĂŶƚ ǁŽŵĞŶ͘ DĂƚĞƌŶĂů͕ ĨĞƚĂů͕ ĂŶĚ ŝŶĨĂŶƚ ŽƵƚĐŽŵĞƐ͕ 

͕ ĂŶĚ ĂŶǇ ŽƚŚĞƌ ĂĚǀĞƌƐĞ ƉƌĞŐŶĂŶĐǇ ŽƵƚĐŽŵĞƐ ǁŝůů ďĞ ĂĚũƵĚŝĐĂƚĞĚ ǁŝƚŚ 

(b) (4)

E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

12Risk Evaluation and Mitigation Strategies 

dŚĞ ƌĞǀŝĞǁ ƚĞĂŵ ĚĞƚĞƌŵŝŶĞĚ ƚŚĂƚ Ă Z�D^ ŝƐ ŶŽƚ ŶĞĐĞƐƐĂƌǇ ƚŽ ĞŶƐƵƌĞ ƚŚĞ ďĞŶĞĨŝƚƐ ŽƵƚǁĞŝŐŚ ƚŚĞ 
ƌŝƐŬƐ ŽĨ ƚŚŝƐ ƉƌŽĚƵĐƚ͘ >ĂďĞůŝŶŐ ĂůŽŶĞ ŝƐ ĂĚĞƋƵĂƚĞ ƚŽ ŝŶĨŽƌŵ ƉƌŽǀŝĚĞƌƐ ĂŶĚ ƉĂƚŝĞŶƚƐ ŽĨ ƚŚĞ ƌŝƐŬƐ͘ 
�ĚĚŝƚŝŽŶĂů ŵĞĂƐƵƌĞƐ ƚŽ ĂƐƐƵƌĞ ƐĂĨĞ ƵƐĞ ĂƌĞ ŶŽƚ ŶĞĐĞƐƐĂƌǇ͘ ^ĞĞ ƚŚĞ :ƵŶĞ ϭϰ͕ ϮϬϭϵ ƌĞǀŝĞǁ ďǇ ƚŚĞ 
�ŝǀŝƐŝŽŶ ŽĨ ZŝƐŬ DĂŶĂŐĞŵĞŶƚ͕ KĨĨŝĐĞ ŽĨ DĞĚŝĐĂƚŝŽŶ �ƌƌŽƌ WƌĞǀĞŶƚŝŽŶ ĂŶĚ ZŝƐŬ DĂŶĂŐĞŵĞŶƚ͘ 

13Postmarketing Requirements and Commitment 

�Ɛ ƚŚĞ ŝŶĚŝĐĂƚĞĚ ƉŽƉƵůĂƚŝŽŶ ŝƐ ŽĨ ƌĞƉƌŽĚƵĐƚŝǀĞ ĂŐĞ ĂŶĚ ĚĂƚĂ ŽŶ ƉƌĞŐŶĂŶĐǇ ĂŶĚ ŶĞŽŶĂƚĂů 
ŽƵƚĐŽŵĞƐ ĂƌĞ ůĂĐŬŝŶŐ͕ ƚŚĞ ĨŽůůŽǁŝŶŐ ƉƌĞŐŶĂŶĐǇͲƌĞůĂƚĞĚ ĂŶĚ ůĂĐƚĂƚŝŽŶ ƉŽƐƚŵĂƌŬĞƚŝŶŐ 
ƌĞƋƵŝƌĞŵĞŶƚƐ ǁŝůů ďĞ ƌĞƋƵĞƐƚĞĚ͗ 

WƌĞŐŶĂŶĐǇ ZĞŐŝƐƚƌǇ 
� ƉƌŽƐƉĞĐƚŝǀĞ͕ ƌĞŐŝƐƚƌǇͲďĂƐĞĚ͕ ŽďƐĞƌǀĂƚŝŽŶĂů ĐŽŚŽƌƚ ƐƚƵĚǇ ƚŚĂƚ ĐŽŵƉĂƌĞƐ ŵĂƚĞƌŶĂů͕ ĨĞƚĂů͕ ĂŶĚ 
ŝŶĨĂŶƚ ŽƵƚĐŽŵĞƐ ŝŶ ǁŽŵĞŶ ĞǆƉŽƐĞĚ ƚŽ �Dd ĚƵƌŝŶŐ ƉƌĞŐŶĂŶĐǇ ƚŽ ĂŶ ŝŶƚĞƌŶĂů͕ ƵŶĞǆƉŽƐĞĚ 
ĐŽŵƉĂƌŝƐŽŶ ĐŽŚŽƌƚ ŽĨ ƉƌĞŐŶĂŶƚ ǁŽŵĞŶ͘ dŚĞ ƌĞŐŝƐƚƌǇ ǁŝůů ŝĚĞŶƚŝĨǇ ŵĂũŽƌ ĂŶĚ ŵŝŶŽƌ ĐŽŶŐĞŶŝƚĂů 
ŵĂůĨŽƌŵĂƚŝŽŶƐ͕ ƐƉŽŶƚĂŶĞŽƵƐ ĂďŽƌƚŝŽŶƐ͕ ĞůĞĐƚŝǀĞ ƚĞƌŵŝŶĂƚŝŽŶƐ͕ ƐŵĂůů ĨŽƌ ŐĞƐƚĂƚŝŽŶĂů ĂŐĞ͕ ƉƌĞͲ 
ƚĞƌŵ ďŝƌƚŚƐ͕ ĂŶĚ ĂŶǇ ŽƚŚĞƌ ĂĚǀĞƌƐĞ ƉƌĞŐŶĂŶĐǇ ŽƵƚĐŽŵĞƐ͘ dŚĞƐĞ ŽƵƚĐŽŵĞƐ ǁŝůů ďĞ ĂĚũƵĚŝĐĂƚĞĚ 
ǁŝƚŚ ŵĞĚŝĐĂů ĐŚĂƌƚ ƌĞǀŝĞǁ͘ /ŶĨĂŶƚ ŽƵƚĐŽŵĞƐ ŝŶĐůƵĚŝŶŐ ĞĨĨĞĐƚ ŽŶ ƉŽƐƚŶĂƚĂů ŐƌŽǁƚŚ ĂŶĚ
ĚĞǀĞůŽƉŵĞŶƚ ǁŝůů ďĞ ĂƐƐĞƐƐĞĚ ƚŚƌŽƵŐŚ Ăƚ ůĞĂƐƚ ƚŚĞ ĨŝƌƐƚ ǇĞĂƌ ŽĨ ůŝĨĞ͘ 

�ƉŝĚĞŵŝŽůŽŐǇ ^ƚƵĚǇ 
� ƌĞƚƌŽƐƉĞĐƚŝǀĞ ĐŽŚŽƌƚ ƐƚƵĚǇ ƵƐŝŶŐ ĞůĞĐƚƌŽŶŝĐ ĐůĂŝŵƐ ĚĂƚĂ ƚŚĂƚ ĐŽŵƉĂƌĞƐ ŵĂƚĞƌŶĂů͕ ĨĞƚĂů͕ ĂŶĚ 
ŝŶĨĂŶƚ ŽƵƚĐŽŵĞƐ ŝŶ ǁŽŵĞŶ ĞǆƉŽƐĞĚ ƚŽ �Dd ĚƵƌŝŶŐ ƉƌĞŐŶĂŶĐǇ ƚŽ ĂŶ ŝŶƚĞƌŶĂů͕ ƵŶĞǆƉŽƐĞĚ 

ŵĞĚŝĐĂů ĐŚĂƌƚ ƌĞǀŝĞǁ͘ WƌĞŐŶĂŶƚ ǁŽŵĞŶ ĞǆƉŽƐĞĚ ĂŶĚ ƵŶĞǆƉŽƐĞĚ ƚŽ (b) (4) ĂƌĞ ƚŽ ďĞ ŵĂƚĐŚĞĚ ďǇ 
ĂŐĞ Ăƚ ƉƌĞŐŶĂŶĐǇ ĂŶĚ ŐĞƐƚĂƚŝŽŶĂů ĂŐĞ Ăƚ ĐŽŚŽƌƚ ĞŶƚƌǇ͘ 
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

dŚŝƐ ƐƚƵĚǇ ǁŝůů ĐŽŵƉůĞŵĞŶƚ ƚŚĞ ƉŽƐƚŵĂƌŬĞƚŝŶŐ ƉƌĞŐŶĂŶĐǇ ƌĞŐŝƐƚƌǇ ƐƚƵĚǇ͘ dŽ ĂƐƐĞƐƐ ƚŚĞ ĞǆƚĞŶƚ ŽĨ 
ŵŝƐĐůĂƐƐŝĨŝĐĂƚŝŽŶ ĨŽƌ ĞǆƉŽƐƵƌĞ ŝŶ ĐůĂŝŵƐ ĚĂƚĂ͕ ǁĞ ǁŝůů ƌĞƋƵŝƌĞ ƚŚĞ �ƉƉůŝĐĂŶƚ ƚŽ ĐŽŶĚƵĐƚ ĂŶ 
ĞǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞ ǀĂůŝĚŝƚǇ ŽĨ ĐůĂŝŵƐ ĞǆƉŽƐƵƌĞ ĚĂƚĂ͕ ĐŽŵƉĂƌĞĚ ƚŽ ƉĂƚŝĞŶƚ ƐĞůĨͲƌĞƉŽƌƚĞĚ ĚĂƚĂ͘ dŚĞ 
�ƉƉůŝĐĂŶƚ ŵĂǇ ƵƚŝůŝǌĞ ĞŝƚŚĞƌ Ă 

tĞ ĂƌĞ ƌĞƋƵŝƌŝŶŐ ƚŚĞ �ƉƉůŝĐĂŶƚ ƚŽ ĐŽůůĞĐƚ ŝŶĨŽƌŵĂƚŝŽŶ ƚŽ ŝŶĐůƵĚĞ͕ ďƵƚ 
ŶŽƚ ůŝŵŝƚĞĚ ƚŽ͕ ƚŚĞ ĨŽůůŽǁŝŶŐ ĚĂƚĂ ĞůĞŵĞŶƚƐ ;ƚŽ ƚŚĞ ĞǆƚĞŶƚ ƉŽƐƐŝďůĞͿ͗ 

(b) (4)

(b) (4)

x �ŐĞ͕ ĚĞŵŽŐƌĂƉŚŝĐƐ͕ ďŽĚǇ ŵĂƐƐ ŝŶĚĞǆ 
x �ǆƉŽƐƵƌĞ ƚŽ ƐŵŽŬŝŶŐ͕ ĂůĐŽŚŽů͕ ĚƌƵŐƐ 
x DĞĚŝĐĂů ŚŝƐƚŽƌǇ͕ ĐŽŶĐŽŵŝƚĂŶƚ ŵĞĚŝĐĂƚŝŽŶƐ͕ ƉƌĞŶĂƚĂů ǀŝƚĂŵŝŶƐ͕ ŽďƐƚĞƚƌŝĐĂů ŚŝƐƚŽƌǇ 
x �ƵƌƌĞŶƚ ƉƌĞŐŶĂŶĐǇ͗ ĚĂƚĞ ŽĨ ůĂƐƚ ŵĞŶƐƚƌƵĂů ƉĞƌŝŽĚͬŐĞƐƚĂƚŝŽŶĂů ĚĂƚŝŶŐ͕ ƉƌĞŶĂƚĂů ƚĞƐƚƐ ĂŶĚ 
ƵůƚƌĂƐŽƵŶĚ ƌĞƐƵůƚƐ͕ ƉƌĞŐŶĂŶĐǇ ƐƚĂƚƵƐ 

x �Dd ĞǆƉŽƐƵƌĞ ĚĂƚĂ ;ƚŝŵŝŶŐ ŽĨ ĞǆƉŽƐƵƌĞ ŝŶ ƉƌĞŐŶĂŶĐǇ͕ ĚŽƐĞ͕ ĚƵƌĂƚŝŽŶͿ 

>ĂĐƚĂƚŝŽŶ ^ƚƵĚǇ
 
tĞ ĂƌĞ ƌĞƋƵŝƌŝŶŐ Ă ůĂĐƚĂƚŝŽŶ ƐƚƵĚǇ (b) (4)

Ϯϯϭ
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NDA Multi-Disciplinary Review and Evaluation Standard 210557

Vyleesi/bremelanotide

This study will complement the postmarketing pregnancy registry study. To assess the extent of

misclassification for (W4) exposure in claims data, we will require the Applicant to conduct an

evaluation of the validity of claims exposure data, compared to patient self-reported data. The

Applicant may utilize either a (W4)

We are requiring the Applicant to collect information to include, but

not limited to, the following data elements (to the extent possible):

0 Age, demographics, body mass index

0 Exposure to smoking, alcohol, drugs

0 Medical history, concomitant medications, prenatal vitamins, obstetrical history

0 Current pregnancy: date of last menstrual period/gestational dating, prenatal tests and

ultrasound results, pregnancy status

0 BMT exposure data (timing of exposure in pregnancy, dose, duration)

Lactation Study

We are requiring a lactation study (W4)
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E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

14Appendices 

14.1. References 

^ĞĞ ĨŽŽƚŶŽƚĞƐ ƚŚƌŽƵŐŚŽƵƚ ƚŚŝƐ ĚŽĐƵŵĞŶƚ͘ 

14.2. Financial Disclosure 

dŚĞ �ƉƉůŝĐĂŶƚ ĚŝƐĐůŽƐĞĚ ĨŝŶĂŶĐŝĂů ŝŶƚĞƌĞƐƚƐͬĂƌƌĂŶŐĞŵĞŶƚƐ ǁŝƚŚ ĐůŝŶŝĐĂů ŝŶǀĞƐƚŝŐĂƚŽƌƐ ĨŽƌ ĐŽǀĞƌĞĚ 
^ƚƵĚŝĞƐ ϯϬϭ ĂŶĚ ϯϬϮ ĂƐ ƌĞĐŽŵŵĞŶĚĞĚ ŝŶ ƚŚĞ ŐƵŝĚĂŶĐĞ ĨŽƌ ŝŶĚƵƐƚƌǇ͕ &ŝŶĂŶĐŝĂů �ŝƐĐůŽƐƵƌĞ ďǇ 
�ůŝŶŝĐĂů /ŶǀĞƐƚŝŐĂƚŽƌƐ͘ EŽ ŝŶǀĞƐƚŝŐĂƚŽƌƐ ĚŝƐĐůŽƐĞĚ ĂŶǇ ŝŶƚĞƌĞƐƚƐͬĂƌƌĂŶŐĞŵĞŶƚƐ͘ /Ŷ ƚŚĞ ϳϰͲĚĂǇ
ůĞƚƚĞƌ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ǁĂƐ ĂƐŬĞĚ ƚŽ ĨƵƌƚŚĞƌ ĐůĂƌŝĨǇ ǁŚĞƚŚĞƌ ĂŶǇ ŝŶǀĞƐƚŝŐĂƚŽƌƐ ƌĞĐĞŝǀĞĚ ĐƵŵƵůĂƚŝǀĞ 
ĐŽŵƉĞŶƐĂƚŝŽŶ ƚŚĂƚ ĞǆĐĞĞĚƐ ΨϮϱ͕ϬϬϬ͘ /Ŷ ƌĞƐƉŽŶƐĞ ;ƐƵďŵŝƚƚĞĚ ϯ�ƵŐϮϬϭϴͿ͕ ƚŚĞ �ƉƉůŝĐĂŶƚ ƐƚĂƚĞƐ͕
͞/Ŷ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ Ϯϭ �&Z͕ WĂƌƚ ϱϰ͕ Ăůů ƉƌŝŶĐŝƉĂů ŝŶǀĞƐƚŝŐĂƚŽƌƐ ĂŶĚ ƐƵďͲŝŶǀĞƐƚŝŐĂƚŽƌƐ ůŝƐƚĞĚ ŽŶ
ƚŚĞ ƐŝŐŶĞĚ &ŽƌŵƐ &�� ϭϱϳϮ ĨŽƌ WĂůĂƚŝŶͲ�ƉƉůŝĐĂŶƚ ĐůŝŶŝĐĂů ƚƌŝĂůƐ ƌĞĨĞƌĞŶĐĞĚ ŝŶ ƚŚŝƐ ŶĞǁ ĚƌƵŐ 
ĂƉƉůŝĐĂƚŝŽŶ ;E��Ϳ ŚĂǀĞ ƐƵďŵŝƚƚĞĚ ƐŝŐŶĞĚ &ŝŶĂŶĐŝĂů �ŝƐĐůŽƐƵƌĞ ƐƚĂƚĞŵĞŶƚƐ ŝŶĚŝĐĂƚŝŶŐ ƚŚĞ ĞǆƚĞŶƚ 
ƚŽ ǁŚŝĐŚ͕ ŝĨ ĂŶǇ͕ ƚŚĞǇ ƌĞĐĞŝǀĞĚ ĐŽŵƉĞŶƐĂƚŝŽŶ ĨƌŽŵ ƚŚĞ ƐƚƵĚǇ �ƉƉůŝĐĂŶƚ ŝŶ ĂŶǇ ŽĨ ƚŚĞ ĨŽůůŽǁŝŶŐ 
ĚŝƐĐůŽƐĂďůĞ ĨŝŶĂŶĐŝĂů ŝŶƚĞƌĞƐƚƐ ĂŶĚ ĂƌƌĂŶŐĞŵĞŶƚƐ͘ hƉŽŶ ƌĞǀŝĞǁ ŽĨ ƚŚĞƐĞ ĚŝƐĐůŽƐƵƌĞƐ ƚŚĞƌĞ ǁĞƌĞ 
ŶŽ ŝŶǀĞƐƚŝŐĂƚŽƌƐ Žƌ ƐƵďŝŶǀĞƐƚŝŐĂƚŽƌƐ ǁŝƚŚ ŝŶĨŽƌŵĂƚŝŽŶ ƚŽ ĚŝƐĐůŽƐĞ ĂŶĚ ƚŚĞƌĞĨŽƌĞ &�� &Žƌŵ ϯϰϱϱ 
ĚŽĞƐ ŶŽƚ ĂƉƉůǇ͘͟ dŚĞ ƐƵďŵŝƚƚĞĚ ŝŶĨŽƌŵĂƚŝŽŶ ŝƐ ĂĚĞƋƵĂƚĞ͘ 

ϮϯϮ
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7DEOH ��� &RYHUHG &OLQLFDO 6WXG\� %07���� 
:DV D OLVW RI FOLQLFDO LQYHVWLJDWRUV SURYLGHG� <HV 1R �5HTXHVW OLVW IURP $SSOLFDQW� 

7RWDO QXPEHU RI LQYHVWLJDWRUV LGHQWLILHG� ��� 

1XPEHU RI LQYHVWLJDWRUV ZKR DUH $SSOLFDQW HPSOR\HHV �LQFOXGLQJ ERWK IXOO�WLPH DQG SDUW�WLPH 
HPSOR\HHV�� � 

1XPEHU RI LQYHVWLJDWRUV ZLWK GLVFORVDEOH ILQDQFLDO LQWHUHVWV�DUUDQJHPHQWV �)RUP )'$ ������ � 

,I WKHUH DUH LQYHVWLJDWRUV ZLWK GLVFORVDEOH ILQDQFLDO LQWHUHVWV�DUUDQJHPHQWV� LGHQWLI\ WKH QXPEHU RI 
LQYHVWLJDWRUV ZLWK LQWHUHVWV�DUUDQJHPHQWV LQ HDFK FDWHJRU\ �DV GHILQHG LQ �� &)5 �����D�� �E�� �F� DQG 
�I��� 

&RPSHQVDWLRQ WR WKH LQYHVWLJDWRU IRU FRQGXFWLQJ WKH VWXG\ ZKHUH WKH YDOXH FRXOG EH LQIOXHQFHG E\ 
WKH RXWFRPH RI WKH VWXG\� � 

6LJQLILFDQW SD\PHQWV RI RWKHU VRUWV� � 

3URSULHWDU\ LQWHUHVW LQ WKH SURGXFW WHVWHG KHOG E\ LQYHVWLJDWRU� � 

6LJQLILFDQW HTXLW\ LQWHUHVW KHOG E\ LQYHVWLJDWRU� � 

$SSOLFDQW RI FRYHUHG VWXG\� � 

,V DQ DWWDFKPHQW SURYLGHG ZLWK GHWDLOV RI WKH 
GLVFORVDEOH ILQDQFLDO LQWHUHVWV�DUUDQJHPHQWV� 

<HV 1R �5HTXHVW GHWDLOV IURP 
$SSOLFDQW� 

,V D GHVFULSWLRQ RI WKH VWHSV WDNHQ WR PLQLPL]H 
SRWHQWLDO ELDV SURYLGHG� 

<HV 1R �5HTXHVW LQIRUPDWLRQ IURP 
$SSOLFDQW� 1RW QHHGHG GXH WR QR 
GLVFORVDEOH ILQDQFLDO 
LQWHUHVWV�DUUDQJHPHQWV 

1XPEHU RI LQYHVWLJDWRUV ZLWK FHUWLILFDWLRQ RI GXH GLOLJHQFH �)RUP )'$ ����� ER[ �� � 

,V DQ DWWDFKPHQW SURYLGHG ZLWK WKH UHDVRQ� <HV 1R �5HTXHVW H[SODQDWLRQ IURP 
$SSOLFDQW� 1RW DSSOLFDEOH 

Ϯϯϯ 

Reference ID: 4452816 



E�� DƵůƚŝͲ�ŝƐĐŝƉůŝŶĂƌǇ ZĞǀŝĞǁ ĂŶĚ �ǀĂůƵĂƚŝŽŶ ^ƚĂŶĚĂƌĚ ϮϭϬϱϱϳ 
sǇůĞĞƐŝͬďƌĞŵĞůĂŶŽƚŝĚĞ 

7DEOH ��� &RYHUHG &OLQLFDO 6WXG\� %07���� 
:DV D OLVW RI FOLQLFDO LQYHVWLJDWRUV SURYLGHG� <HV 1R �5HTXHVW OLVW IURP $SSOLFDQW� 

7RWDO QXPEHU RI LQYHVWLJDWRUV LGHQWLILHG� �� 

1XPEHU RI LQYHVWLJDWRUV ZKR DUH $SSOLFDQW HPSOR\HHV �LQFOXGLQJ ERWK IXOO�WLPH DQG SDUW�WLPH 
HPSOR\HHV�� � 

1XPEHU RI LQYHVWLJDWRUV ZLWK GLVFORVDEOH ILQDQFLDO LQWHUHVWV�DUUDQJHPHQWV �)RUP )'$ ������ � 

,I WKHUH DUH LQYHVWLJDWRUV ZLWK GLVFORVDEOH ILQDQFLDO LQWHUHVWV�DUUDQJHPHQWV� LGHQWLI\ WKH QXPEHU RI 
LQYHVWLJDWRUV ZLWK LQWHUHVWV�DUUDQJHPHQWV LQ HDFK FDWHJRU\ �DV GHILQHG LQ �� &)5 �����D�� �E�� �F� DQG 
�I��� 

&RPSHQVDWLRQ WR WKH LQYHVWLJDWRU IRU FRQGXFWLQJ WKH VWXG\ ZKHUH WKH YDOXH FRXOG EH LQIOXHQFHG E\ 
WKH RXWFRPH RI WKH VWXG\� � 

6LJQLILFDQW SD\PHQWV RI RWKHU VRUWV� � 

3URSULHWDU\ LQWHUHVW LQ WKH SURGXFW WHVWHG KHOG E\ LQYHVWLJDWRU� � 

6LJQLILFDQW HTXLW\ LQWHUHVW KHOG E\ LQYHVWLJDWRU� � 

$SSOLFDQW RI FRYHUHG VWXG\� � 

,V DQ DWWDFKPHQW SURYLGHG ZLWK GHWDLOV RI WKH 
GLVFORVDEOH ILQDQFLDO LQWHUHVWV�DUUDQJHPHQWV� 

<HV 1R �5HTXHVW GHWDLOV IURP 
$SSOLFDQW� 

,V D GHVFULSWLRQ RI WKH VWHSV WDNHQ WR PLQLPL]H 
SRWHQWLDO ELDV SURYLGHG� 

<HV 1R �5HTXHVW LQIRUPDWLRQ IURP 
$SSOLFDQW� 1RW QHHGHG GXH WR QR 
GLVFORVDEOH ILQDQFLDO 
LQWHUHVWV�DUUDQJHPHQWV 

1XPEHU RI LQYHVWLJDWRUV ZLWK FHUWLILFDWLRQ RI GXH GLOLJHQFH �)RUP )'$ ����� ER[ �� � 

,V DQ DWWDFKPHQW SURYLGHG ZLWK WKH UHDVRQ� <HV 1R �5HTXHVW H[SODQDWLRQ IURP 
$SSOLFDQW� 1RW DSSOLFDEOH 

14.3. Analysis of EDQ 

�ŽƚŚ ĐŽƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚƐ ƵƐĞĚ Ă ϰͲǁĞĞŬ ƌĞĐĂůů͘ dŚĞƌĞ ǁĂƐ ĐŽŶĐĞƌŶ ƚŚĂƚ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů 
ƉĞƌŝŽĚ ŵŝŐŚƚ ŶŽƚ ĂĐĐƵƌĂƚĞůǇ ĐĂƉƚƵƌĞ ƚŚĞ ĞĨĨĞĐƚ ŽĨ Ă ĚƌƵŐ ƚŚĂƚ ǁĂƐ ŽŶůǇ ƚĂŬĞŶ Ă ĨĞǁ ƚŝŵĞƐ Ă 
ŵŽŶƚŚ ŽŶ ĂŶ ĂƐͲŶĞĞĚĞĚͲďĂƐŝƐ͘ �ůƚŚŽƵŐŚ ƚŚĞ ��Y ǁĂƐ ŶŽƚ ƵƐĞĚ ĂƐ Ă ƉƌŝŵĂƌǇ ĞŶĚƉŽŝŶƚ͕ ŝƚ 
ĐŽŶƚĂŝŶƐ ŵƵůƚŝƉůĞ ƋƵĞƐƚŝŽŶƐ ƌĞůĂƚĞĚ ƚŽ ƐĞǆƵĂů ĚĞƐŝƌĞ ĂŶĚ ǁĂƐ ĂĚŵŝŶŝƐƚĞƌĞĚ ĂƐ ďŽƚŚ Ă ĚĂŝůǇ ĚŝĂƌǇ 
ĂŶĚ ϰͲǁĞĞŬ ƌĞĐĂůů͘ �ǆƉůŽƌĂƚŽƌǇ ĂŶĂůǇƐĞƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĚĞƚĞƌŵŝŶĞ ŚŽǁ ǁĞůů ƌĞƐƉŽŶƐĞƐ ĨƌŽŵ 
ƚŚĞ ĚĂŝůǇ ĚŝĂƌǇ ǀĞƌƐŝŽŶ ŵĂƚĐŚĞĚ ƚŚŽƐĞ ĨƌŽŵ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů͘ � ƐƵďũĞĐƚ͛Ɛ ĂǀĞƌĂŐĞ ǀĂůƵĞ ĨƌŽŵ 
ƚŚĞ ĚĂŝůǇ ĚŝĂƌŝĞƐ ŝŶ ƚŚĞ ǁĞĞŬ ƉƌĞĐĞĚŝŶŐ Ă ĐůŝŶŝĐĂů ǀŝƐŝƚ ǁĂƐ ĐŽŵƉĂƌĞĚ ƚŽ ƚŚĞ ƐƵďũĞĐƚ͛Ɛ ϰͲǁĞĞŬ 
ƌĞĐĂůů ƐĐŽƌĞ Ăƚ ƚŚĞ ĐůŝŶŝĐĂů ǀŝƐŝƚ͘ 

dŚĞƌĞ ĂƌĞ ƐĞǀĞƌĂů ĐĂǀĞĂƚƐ ǁŝƚŚ ƚŚŝƐ ĂŶĂůǇƐŝƐ͘ dŚĞ ĚĂŝůǇ ĚŝĂƌǇ ŽŶůǇ ĐŽǀĞƌƐ Ă ĨƌĂĐƚŝŽŶ ŽĨ ƚŚĞ ϰͲǁĞĞŬ 
ƌĞĐĂůů ƉĞƌŝŽĚ͕ ĂƐ ŝƚ ǁĂƐ ŽŶůǇ ĂĚŵŝŶŝƐƚĞƌĞĚ ĚƵƌŝŶŐ ƚŚĞ ůĂƐƚ ϳ ĚĂǇƐ ďĞĨŽƌĞ ƐƚƵĚǇ sŝƐŝƚƐ Ϯ͕ ϯ͕ ϲ͕ ĂŶĚ ϵ͘ 
�ůƐŽ͕ ďŽƚŚ ƋƵĞƐƚŝŽŶƐ ϱ ĂŶĚ ϳ ĂŶĚ ƚŚĞŝƌ ƌĞƐƉŽŶƐĞ ŽƉƚŝŽŶƐ ĚŝĨĨĞƌ ďǇ ǀĞƌƐŝŽŶ͘ /Ŷ ƚŚĞ ŵŽŶƚŚůǇ ƌĞĐĂůů
ǀĞƌƐŝŽŶ͕ ďŽƚŚ ƋƵĞƐƚŝŽŶƐ ĂƌĞ ĂƐŬĞĚ ŝŶ ƚĞƌŵƐ ŽĨ ŚŽǁ ĨƌĞƋƵĞŶƚůǇ ƐŽŵĞƚŚŝŶŐ ŽĐĐƵƌƌĞĚ ;͞,Žǁ ŽĨƚĞŶ 
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ĚŝĚ ǇŽƵ ǁĂŶƚ ƚŽ ŚĂǀĞ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ͍͕͟ ͞,Žǁ ŽĨƚĞŶ ĚŝĚ ǇŽƵ ŝŶŝƚŝĂƚĞ Ă ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ͍͟Ϳ͘ 
ZĞƐƉŽŶƐĞ ŽƉƚŝŽŶƐ ĂƌĞ ŽŶ ĂŶ ŝŶƚĞŐĞƌ ƐĐĂůĞ ĨƌŽŵ ϭ ƚŽ ϱ ĨŽƌ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů ǀĞƌƐŝŽŶ͕ ǁŚĞƌĞ ϭ 
ƌĞƉƌĞƐĞŶƚƐ ŶĞǀĞƌ ĂŶĚ ϱ ĂůǁĂǇƐ͘ &Žƌ ƚŚĞ ĚĂŝůǇ ĚŝĂƌǇ͕ ƚŚĞ ƋƵĞƐƚŝŽŶƐ ĂƌĞ ĂƐŬĞĚ ŝŶ ƚĞƌŵƐ ŽĨ ǁŚĞƚŚĞƌ 
ƐŽŵĞƚŚŝŶŐ ŽĐĐƵƌƌĞĚ ŝŶ ƚŚĞ ƉĂƐƚ Ϯϰ ŚŽƵƌƐ ;͞�ŝĚ ǇŽƵ ǁĂŶƚ ƚŽ ŚĂǀĞ ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ͍͕͟ ͞�ŝĚ ǇŽƵ 
ŝŶŝƚŝĂƚĞ Ă ƐĞǆƵĂů ĂĐƚŝǀŝƚǇ͍͟Ϳ͘ ZĞƐƉŽŶƐĞƐ ĂƌĞ Ă ďŝŶĂƌǇ ǇĞƐͬŶŽ͘ dŚŝƐ ŵĂŬĞƐ ĚŝƌĞĐƚ ĐŽŵƉĂƌŝƐŽŶ 
ďĞƚǁĞĞŶ ƚŚĞ ƚǁŽ ǀĞƌƐŝŽŶƐ ĨŽƌ ƋƵĞƐƚŝŽŶƐ ϱ ĂŶĚ ϳ ĚŝĨĨŝĐƵůƚ͘ &ƵƌƚŚĞƌŵŽƌĞ͕ ƚŚĞƌĞ ǁĞƌĞ ůĂƌŐĞ 
ĂŵŽƵŶƚƐ ŽĨ ŵŝƐƐŝŶŐ ĚĂƚĂ ĨŽƌ ƚŚĞ ĚĂŝůǇ ĚŝĂƌǇ ǀĞƌƐŝŽŶ͘ �ŵŽŶŐ ƐƵďũĞĐƚƐ ǁŝƚŚ ĚĂƚĂ ĨƌŽŵ Ăƚ ůĞĂƐƚ ŽŶĞ 
ĚĂŝůǇ ĚŝĂƌǇ ŝŶ ƚŚĞ ϳ ĚĂǇƐ ƉƌĞĐĞĚŝŶŐ ƐƚƵĚǇ sŝƐŝƚ ϯ ;ďĂƐĞůŝŶĞͿ͕ ŽǀĞƌ ϯϭй ŚĂĚ ŽŶůǇ ϯ Žƌ ĨĞǁĞƌ ĚĂǇƐ ŽĨ 
ĚĂƚĂ ŝŶ ^ƚƵĚǇ ϯϬϭ ĂŶĚ ŽǀĞƌ ϯϲй ŚĂĚ ϯ Žƌ ĨĞǁĞƌ ĚĂǇƐ ŝŶ ^ƚƵĚǇ ϯϬϮ͘ �Ɛ ƚŚĞ ĂǀĞƌĂŐĞ ĚĂŝůǇ ĚŝĂƌǇ 
ƐĐŽƌĞ ĨŽƌ ƚŚĞ ǁĞĞŬ ŝƐ ůŝŬĞůǇ ƚŽ ďĞ ůĞƐƐ ĂĐĐƵƌĂƚĞ ĨŽƌ ƚŚŽƐĞ ǁŝƚŚ Ă ůĂƌŐĞ ĂŵŽƵŶƚ ŽĨ ŵŝƐƐŝŶŐ ĚĂƚĂ͕ ǁĞ 
ĞǆĐůƵĚĞĚ ĂŶǇ ĂǀĞƌĂŐĞ ƐĐŽƌĞ ǁŝƚŚ ůĞƐƐ ƚŚĂŶ ĨŽƵƌ ŽďƐĞƌǀĂƚŝŽŶƐ͘ 

APPEARS THIS WAY 
ON ORIG NAL dĂďůĞ ϳϲ�ƌƌŽƌ͊ ZĞĨĞƌĞŶĐĞ ƐŽƵƌĐĞ ŶŽƚ ĨŽƵŶĚ͘ ĚŝƐƉůĂǇƐ ƚŚĞ ĐŽƌƌĞůĂƚŝŽŶƐ ďĞƚǁĞĞŶ ƚŚĞ ĂǀĞƌĂŐĞ
 

ĚĂŝůǇ ƐĐŽƌĞ ĂŶĚ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů ƐĐŽƌĞ ĚƵƌŝŶŐ ƚŚĞ ƉůĂĐĞďŽ ůĞĂĚͲŝŶ ƉĞƌŝŽĚ͘ �ĞƐƉŝƚĞ ƚŚĞ ĚĂŝůǇ 
ĚŝĂƌǇ ŶŽƚ ĐŽǀĞƌŝŶŐ ƚŚĞ ĞŶƚŝƌĞ ϰͲǁĞĞŬ ƌĞĐĂůů ƉĞƌŝŽĚ͕ ƚŚĞ ĐŽƌƌĞůĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞ ĂǀĞƌĂŐĞ ĚĂŝůǇ 
ƐĐŽƌĞ ĂŶĚ ƚŚĞ ϰͲǁĞĞŬ ƌĞĐĂůů ƐĐŽƌĞ ŝƐ ŵŽĚĞƌĂƚĞůǇ ƐƚƌŽŶŐ ĨŽƌ ŵŽƐƚ ŝƚĞŵƐ͘ KŶůǇ ƚŚƌĞĞ ŝƚĞŵƐ ŚĂǀĞ Ă 
ĐŽƌƌĞůĂƚŝŽŶ ƚŚĂƚ ŝƐ ĐŽŶƐŝƐƚĞŶƚůǇ ǁĞůů ďĞůŽǁ Ϭ͘ϲ ŝŶ ďŽƚŚ ƚƌŝĂůƐ͘ dǁŽ ŽĨ ƚŚŽƐĞ ŝƚĞŵƐ ;�ŝĚ ǇŽƵ /ŶŝƚŝĂƚĞ
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�� +RZ RIWHQ VH[XDO GHVLUH RU LQWHUHVW ���� ���� 
�� ,QWHQVLW\ RI VH[XDO GHVLUH RU LQWHUHVW ���� ���� 
�� 6H[XDO WKRXJKWV RU IDQWDVLHV ���� ���� 
�� ,QWHUHVW LQ HQJDJLQJ LQ VH[ ���� ���� 
�� +RZ RIWHQ GLG \RX ZDQW WR KDYH VH[XDO DFWLYLW\ ���� ���� 
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�� +RZ RIWHQ \RX LQLWLDWH VH[ ���� ���� 
�� ,QWHUHVW LQ LQLWLDWLQJ VH[ ���� ���� 
�� 6DWLVIDFWLRQ ZLWK GHVLUH RU LQWHUHVW ���� ���� 
$EEUHYLDWLRQV� %07 EUHPHODQRWLGH 
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MEMO TO FILE SDN 57 6-17-19 

The purpose of this memo is to discuss an issue regarding impurities that arose 
late in the review cycle. When the Unireview was being finalized, we became 
aware that the sponsor had submitted information to the CMC section of the 
review (3.2.P.5) regarding the characterization of an impurity that they 

(b) (4)
designated This impurity was not identified or discussed in the PharmTox 
section of the submission and was not included in the nonclinical review of 
impurities. 

had been identified following implementation of a new HPLC method that led 
to slightly different resolution of peaks in the drug product. Characterization of 

(b) (4)
During discussions with the CMC reviewers, it became apparent that Impurity 

Impurity (b) (4) occurred after completion of the nonclinical program.
	

We also discovered that, in the sponsor’s description of different batches of the 
drug product (Figure 3.2.P.5.5-16), they had mislabeled two of the 
chromatograms, which led to confusion about the characterization of the 
impurities in the nonclinical and clinical lots. 

An RFI was sent to the sponsor, requesting correction of the chromatogram 
figures, correction of the labels on the figures describing the method of heat 
treatment for generating degradants, and clarification of the calculations that 
were made to determine human exposure to the (b) (4) degradant. 

We found the submitted information acceptable and concurred with the sponsor’s 
determination of the specification limits for impurity (b) (4) . 
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NDA# 210557 Leslie McKinney, PhD 

1 Executive Summary 

1.1 Recommendations 
The final text for the PharmTox sections of the label as submitted by the sponsor below is 
acceptable. 

HIGHLIGHTS OF PRESCRIBING INFORMATION 

Reviewer’s comment: Pharmacological class: melanocortin receptor agonist.  Vyleesi© is the 
first product of this pharmacological class to be approved. 

INDICATIONS AND USAGE: 

VYLEESI is a melanocortin receptor agonist indicated for the treatment of premenopausal 
women with acquired, generalized hypoactive sexual desire disorder (HSDD) as 
characterized by low sexual desire that causes marked distress or interpersonal difficulty and 
is NOT due to: 

x A co-existing medical or psychiatric condition, 

x Problems with the relationship, or
	
x The effects of a medication or drug substance
	

Based on nonclinical data (see Section 8) the following advice was place in the highlights: 

USE IN SPECIFIC POPULATIONS 
x Pregnancy: Advise patients to discontinue VYLEESI if pregnancy is suspected (8.1) 
x Females of Reproductive Potential: Advise patients to use effective contraception 

while taking VYLEESI (8.3) 

Reviewer’s comment: There was considerable discussion with the clinical team and with the 
nonclinical AD (Ron Wange) as to whether use of bremelanotide should be contraindicated for 
use during pregnancy.  Because there is no evidence for teratogenicity of bremelanotide, a 
contraindication was not recommended. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Pregnancy Exposure Registry 
There will be a pregnancy exposure registry that monitors pregnancy outcomes in women 
exposed to VYLEESI during pregnancy. Pregnant women exposed to VYLEESI and healthcare 

(b) (4)providers are encouraged to  calling the [insert pregnancy registry name] at 
[insert contact information]. 
Risk Summary 
The few pregnancies in women exposed to VYLEESI in clinical trials are insufficient for 
determining whether there is a drug-associated risk for major birth defects, miscarriage or 
adverse maternal or fetal outcomes. 
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NDA# 210557 Leslie McKinney, PhD 

Based on findings in animal studies, the use of VYLEESI in pregnant women may be associated 
with the potential for fetal harm. In animal reproduction and development studies, daily 
subcutaneous administration of bremelanotide to pregnant dogs during the period of 
organogenesis at exposures greater than or equal to 16 times the maximum recommended 
dose (based on area under the concentration-time curve or AUC) produced fetal harm. In mice 
subcutaneously dosed with bremelanotide during pregnancy and lactation, developmental 
effects were observed in the offspring at greater than or equal to 125-times the maximum 
recommended dose (based on AUC) [see Data]. However, the lowest bremelanotide dose 
associated with fetal harm has not been identified for either species. For this reason, women 
should use effective contraception while taking VYLEESI and discontinue VYLEESI if pregnancy 
is suspected. 
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data 
Human Data 

There were 7 pregnancies reported in the clinical trials of more than 1057 women treated with 
VYLEESI for up to 12 months. Among these 7 pregnancies, no major congenital anomalies 
were reported. There was one spontaneous abortion (miscarriage), five full-term live births, and 
one outcome was unknown due to loss to follow-up. 
Animal Data 

An embryofetal development study was conducted in the dog and a pre- and postnatal 
development study was conducted in the mouse to inform developmental risk. These two 
species are not routinely used for reproductive toxicity assessment but were the only two 
species that could be successfully dosed by the subcutaneous route during gestation. 

Reviewer’s comment: We believe that this label is the first to allow the use of reprotox data 
from the dog to support risk assessment.  The PharmTox AD, Ron Wange, was consulted 
for his opinion on whether reprotox data from the dog was sufficient for use in risk 
assessment. He concurred that the data from the dog, while limited by low numbers of 
litters, provided useful information for risk assessment. 

Bremelanotide was administered subcutaneously to pregnant dogs (8/dose) at 2, 8, or 20 mg/kg 
from gestation day (GD) 18-35, corresponding to the period from implantation to late 
embryogenesis in the dog. Embryofetal toxicity, as measured by post-implantation loss, was 
elevated approximately 3 to 8-fold compared to controls across all treated groups but was not 
dose-dependent. A developmental no-observed-effect level (NOEL) was not set. At the low 
dose of 2 mg/kg/day in the dog, exposure was approximately 16 times the human exposure 
based on AUC. 
In a pre- and postnatal development study, female mice (30/dose) were dosed subcutaneously 
at 0, 30, 75, and 150 mg/kg/day from GD 6 through lactation day (LD) 28, and two generations 
of offspring were assessed (F1 and F2). There were no effects on reproductive parameters in 
parental (F0) or F1 generation animals at doses up to 150 mg/kg/day (approximately 760 times 
the human AUC). However, developmental delays were observed in the F1 generation mice at 
� �� PJ�NJ�GD\ �DSSUR[LPDWHO\ ��� WLmes the human AUC). For that reason, a developmental 
NOEL was not set. There were no significant effects on the growth and development of F2 
generation pups. 
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8.2 Lactation 

Risk Summary 

There is no information on the presence of bremelanotide or its metabolites in human milk, the 
effects on the breastfed infant, or the effects on milk production. 

The developmental and health benefits of breastfeeding should be considered along with the 
mother's clinical need for VYLEESI and any potential adverse effects on the breastfed child 
from VYLEESI or from the underlying maternal condition. 

8.3 Females and Males of Reproductive Potential 

Contraception 

Use of VYLEESI during pregnancy is not recommended [see Use in Specific Populations (8.1 )]. 
Advise females of reproductive potential to use effective contraception while taking VYLEESI, 
and to discontinue VYLEESI if pregnancy is suspected. 

Reviewer's comment: The recommendation to use contraception and to discontinue use 
during pregnancy is based on nonclinical data demonstrating early fetal loss in the dog. 
Reprotox studies in the rabbit also demonstrated early fetal loss, but these studies could not 
be cited in the label because of confounding factors in those studies. 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Bremelanotide is a melanocortin receptor (MCR) agonist that nonselectively activates several 
receptor subtypes with the following order of potency: MC1 R, MC4R, MC3R, MC5R, MC2R. At 
therapeutic dose levels, binding to MC1 Rand MC4R is most relevant. Neurons expressing 
MC4R are present in many areas of the central nervous system (CNS). The mechanism by 
which VYLEESI improves HSDD in women is unknown. The MC1 R is expressed on 
melanocytes; binding at this receptor leads to melanin expression and increased pigmentation. 

Reviewer's comment: Section 12.1 re uired considerable editing. The sponsor's text, which 
originally stated that stated that lllH" 

(tif(.il 

Lastly, the ability of bremelanotide to increase pigmentation in the skin is a direct result of its 
binding to MCR1. This statement was included to explain one of the primary side effects of 
the drug. 
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NDA# 210557 Leslie McKinney, PhD 

13. NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
Carcinogenesis 
There were no significant increases in tumor incidence in two-year carcinogenicity studies with 
intranasal administration (0.5, 2.5, and 5 mg/animal/day) of bremelanotide to male and female 
rats, and subcutaneous administration (3, 9, and 15 mg/kg/day) to male and female mice. 
Multiples of exposure were calculated based on average Cmax at the high dose over the course 
of the study and were 1.1-fold and 111-fold the human Cmax for rats and mice, respectively. 

Reviewer’s comment: We negotiated with the sponsor to recalculate the multiples of 
exposure based on the fact that exposure in the rat declined significantly over the course of 
the study. 

Mutagenesis 
Bremelanotide was not genotoxic or mutagenic in a battery of tests, including the in vitro 
bacterial reverse mutation assay, the in vitro chromosomal aberration test in Chinese Hamster 
Ovary cells, and the in vivo mouse micronucleus assay. 
Impairment of Fertility 
There were no effects on fertility in male (75 mg/kg/day, approximately 375 times the human 
AUC) or female (150 mg/kg/day, approximately 760 times the human AUC) mice following 
subcutaneous administration. 
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generalized hypoactive sexual desire disorder (HSDD) 
Applicant AMAG Pharmaceuticals INC 
Associated IND IND 064119 
OCP Review Team Li Li, Ph.D.; Doanh Tran, Ph.D.; Fang Li, Ph.D.; Jerry Yu, 
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Director of Division of Clinical Pharmacology III 
Office of Clinical Pharmacology 
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(b) (4)

APPENDICES 

1 Summary of Bioanalytical Method Validation and Performance 
Five high performance liquid chromatography tandem mass spectrometry (LC-MS/MS) methods were 
developed and validated for the quantitative determination of BMT in human plasma. The lower limit of 
quantification (LLOQ) for BMT was 0.5 ng/mL. The detailed method and validation parameters are 
described below. The linearity of standard curve, selectivity/specificity, assay accuracy and precision, 
extraction efficiency and dilution fulfilled the standard acceptance criteria. The established frozen storage 
stability and run storage stability covered the corresponding study period and sample analysis period.  

Table 1 Validation Parameters for Method 48354 
Bioanalytical Method 48354 
Studies PT-141-56, PT-141-54 
Methodology LC-MS/MS 
Biological matrix Na2EDTA Human Plasma 
Extraction method Protein Precipitation 
Internal Standard (b) (4)

Calibration curve range 0.5 -250 ng/mL 

Standards: 
Precision & Accuracy: Inter-run: 4.1% to 10.0% & 95.8% to 104.5% 

QCs: Intra-run: 3.4% to 15.5% & 89% to103.0% 
Precision & Accuracy: Inter-run: 6.2% to 12.9% & 98.4% to 102.3%

 LLOQ: 
Precision & Accuracy: Inter-run: 13.2% & 97.4 % 

Long-term stability 367 days at -20°C 
Analyte Recovery 39% to 46% 
Freeze-thaw stability Demonstrated for 3 cycles for at ≤ -20ºC 

Table 2 Validation Parameters for Method 14116 
Bioanalytical Method 14116 
Studies BMT-103, BMT-107, BMT-115, BMT-116, BMT-301, 

BMT-302 
Methodology LC-MS/MS 
Biological matrix K3EDTA Human Plasma 
Extraction method Solid Phase Extraction 
Internal Standard (IS) BMT-d8 

Selectivity/Specificity BMT not detected in the 6 individual samples analyzed 

Carry-over An insignificant amount of carryover was observed after 

some high standards & QC-H samples 

Calibration curve range 0.5 -250 ng/mL 

Standards: 
Precision & Accuracy: 

Inter-run: 1.1% to 5.1% & 93.6% to 103.6% 

QCs: 
Precision & Accuracy: 

Inter-run: ≤ 2.7% & 98.5% to 101.0% 
Intra-run: ≤ 2.8% & 97.0% to 103.3%

 LLOQ: 
Precision & Accuracy: 

Inter-run: 7.1% & 97.2% 
Intra-run: 3.64% to 5.5% & 90.2 % to 102.2% 
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(b) (4)

Long-term stability 183 days in human plasma at -20°C. 
Analyte Recovery 86.3% to 94.7% for BMT and 86.4% to 87.2% for IS 
Freeze-thaw stability Demonstrated for 3 cycles for at ≤ -20ºC 

Table 3 Validation Parameters for Method ZZ50747-01 
Bioanalytical Methods ZZ50747-01 
Studies BMT-101, BMT-104, BMT-105, BMT-117, BMT-118 

Methodology LC-MS/MS 
Biological matrix K2EDTA Human Plasma 
Extraction method Solid phase extraction 
Internal Standard (IS) BMT-d8 

Selectivity/Specificity No significant interference at the retention time and mass 

transition of BMT was observed from endogenous 

components in any of the 10 aprotinin-treated human 

plasma (K2EDTA) lots screened or of d8-BMT(IS) in 

any of the 10 aprotinin-treated human plasma (K2EDTA) 

lots screened 

Carry-over No carryover was observed after some high standards & 

QC-H samples 

Calibration curve range 0.5 to 250 ng/mL 

Standards: 
Precision & Accuracy: 

Inter-run: ≤4.1% & 96.9% to 104.4% 

QCs: 
Precision & Accuracy: 

Inter-run: 4.8 to 6.7% & 104% to 110.0% 
Intra-run: 0.9% to 5.6% & 96% to 115.4%

 LLOQ: 
Precision & Accuracy: 

Inter-run: 6.6% & 111% 
Intra-run: 2.4% to 5.6% & 102.4 % to 115.4% 

Long-term stability 182 days at -20°C (polypropylene tubes) 
188 days at -80°C (polypropylene tubes) 

Analyte Recovery 57% to 65% for BMT and 59% for IS 
Freeze-thaw stability Demonstrated for 6 cycles for at ≤ -20ºC or -80°C 

Table 4 Validation Parameters for Method 46442 
Bioanalytical Methods 46442 
Studies PT-2001-06 
Methodology LC-MS/MS 
Biological matrix K3EDTA Human Plasma 
Extraction method Protein Precipitation 

BMT not detected in the 6 individual samples analyzed 
Internal Standard (IS) 

Selectivity/Specificity 

Carry-over An insignificant amount of carryover was observed after 

some high standards & QC-H samples 

Calibration curve range 0.5 to 500 ng/mL 

Standards: 
Precision & Accuracy: 

Inter-run: ≤12% & 97.6% to 102.6% 

QCs: Inter-run: ≤ 9.6% & 102.6% to 110.5% 
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(b) (4)

Precision & Accuracy: Intra-run: ≤ 11.3% & 99.1% to 114.8%
 LLOQ: 
Precision & Accuracy: 

Inter-run: 12.6% & 97.1% 
Intra-run: 14.4% & 91.3 % to 104.8% 

Long-term stability 14 months in human plasma and 258 days in human urine
 at -70°C. 

Analyte Recovery 37.3% to 43.5% for BMT and 50.0% to 52.8% for IS 
Freeze-thaw stability Demonstrated for 3 cycles for at ≤ -20ºC 

Table 5 Validation Parameters for Method 46581 
Bioanalytical Methods 46581 
Studies PT-141-2002-14F 
Methodology LC-MS/MS 
Biological matrix K3EDTA Human Plasma 
Extraction method Protein Precipitation 

No significant interfering peaks w/in retention region of 

BMT on chromatograms 

Internal Standard (IS) 

Selectivity/Specificity 

Carry-over No significant carryover, greater than 20%, was noted 

Calibration curve range 0.5 to 100 ng/mL 

Standards: 
Precision & Accuracy: 

Inter-run: ≤18.3% & 97.3% to 104.5% 

QCs: 
Precision & Accuracy: 

Inter-run: ≤ 9.2% & 97% to 102.1% 
Intra-run: ≤ 11.2% & 89.8% to 105.3%

 LLOQ: 
Precision & Accuracy: 

Inter-run: ≤ 9.7% & 88.9% 
Intra-run: ≤ 11.7% & 85 % to 107.4% 

Long-term stability 12 weeks in human plasma at -70°C.  Stability test beyond 
12 weeks was not found in the report 

Analyte Recovery 92.4% to 104% for BMT and 102% to 104% for IS 
Freeze-thaw stability Demonstrated for 3 cycles for at ≤ -20ºC 

Assays for DDI Studies: 
LC-MS/MS methods were also developed and validated for the quantitative determination of the plsam 
concentrations of concomitant medications administered in drug interaction studies. Upon detailed 
review, these bioanalystical methods are acceptable based on FDA Guidance for Industry on bioanalytical 
method validation. 
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2 Clinical BA/BE Assessments 

2.1 Study PT-141-56 (BE and Absolute BA Study) 

Title: A Phase 1, Double-Blind, Cross-over Study to Evaluate the Safety, Tolerability, Absolute and 
Relative Bioavailability, and Bioequivalence of Subcutaneously Administered BMT via Prefilled Syringe 
and Autoinjector in Healthy Female Subjects 

Objectives:  
 To determine if BMT 1.75 mg subcutaneously (SC) administered via prefilled syringe (PFS) is 

bioequivalent to the same dose administered via autoinjector (AI) in healthy female subjects. 
 To determine the absolute bioavailability of a 1.0 mg dose of BMT administered SC via AI using 

an intravenous (IV) formulation of BMT. 
 To evaluate the initial safety and tolerability of BMT administered SC via a prefilled, single-use 

AI in healthy female subjects. 

Study Design: 
This was a single-center, 2-part study to evaluate the PKs, safety, and tolerability of BMT administered 
SC and IV in 36 healthy female subjects with BMI between 18 and 32 kg/m2. Part 1 consisted of a 
double-blind, crossover design to compare SC administration of BMT 1.75 mg delivered via PFS vs. AI. 
Healthy female subjects each received 2 doses of BMT 1.75 mg, administered SC and delivered as a 
single dose on each of 2 days, with 1 dose from a PFS and the other dose from an AI. Each single dose 
(on Days 1 and 3) was followed by a 48 hr washout period in which no drug was administered. On Day 5, 
subjects in Group 1 received a single 1.0 mg dose of BMT administered SC via AI, and subjects from 
Group 2 received a single BMT 0.2 mg dose administered as a 5 mL solution over 5 min via IV syringe 
pump. An overview of study design and BMT dosing is illustrated in Table 1. 

Table 1: Overview of Study Design and BMT Dosing 

Blood samples for PK analysis were collected at the following time points:
 
 SC Injection: pre-dose and at 0.25, 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 16, and 24 hrs after dosing.
 
 IV Injection: pre-dose and at 2, 5, 10, 15, 20, and 30 min, and at 1, 2, 3, 4, 6, 8, 10, 12, 16 and 24 hrs 


after dosing. 
Plasma concentrations of BMT were analyzed by  using a validated 
liquid chromatography coupled with tandem mass spectrometry (LC/MS/MS) assay with linear analytical 

(b) (4)

range of 0.500 to 250 ng/mL (Bioanalytical Study Report No. 80262 and Bioanalytical Method 
Validation Report No. 48354).  

PK Results: 
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As shown in Figure 1, the mean plasma concentration-time profiles of BMT administered via PFS and AI 
devices are superimposed (PK parameters in Table 2). With PFS as the reference product and AI as the 
test product, the calculated 90% confidence interval (CI) for ratio of geometric means (GMR) of Cmax and 
AUC0–∞fell well within the 80% to 125% range (Cmax: 100% [96% -105%], AUC0–∞: 98% [96% - 
101%]),  indicating that 1.75 mg BMT SC administered via PFS is bioequivalent to the same dose 
administered via AI. Cmax and AUC for BMT is dose-proportional in the dose range of 1 - 1.75 mg (Table 
3). The calculated values for the absolute bioavailability were 114% and 116% for AI and PFS, 
respectively, indicating a complete absorption of BMT into the systemic circulation following SC 
administration via AI or PFS (Table 4). 

Figure 1. Mean Plasma Concentration-vs.-Time Curves for BMT 1.75 mg SC via PFS and AI 
Administration (PK Population) 

Table 2. Mean PK Parameters of BMT 1.75-mg SC Stratified by Administration Device 
(Bioequivalence PK Population) 

Table 3 PK Parameters for BMT 1.0 mg and 1.75 mg SC via AI Administration (Relative 
Bioavailability PK Population) 
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Table 4 PK Parameters for BMT 0.2 mg via IV Administration (Absolute Bioavailability PK 
Population) 

Safety Results 
When administered at the SC doses of 1.75 mg by both PFS and AI devices, and 1.0 mg by AI, as well as 
at the IV dose of 0.2 mg, BMT was safe and well-tolerated. No serious or severe AEs occurred during the 
study. The most frequent TEAEs reported were GI and injection site disorders. 

Conclusions 
 At a dose of 1.75 mg, the SC administration of BMT administered via the AI device was 

bioequivalent to the PFS device. 
 When administered SC via AI, the PK parameters of the 1.0 mg dose of BMT decreased in a 

dose-proportional manner from the PK parameters of the 1.75 mg dose. 
 The bioavailability of the 1.75-mg dose for both AI and PFS SC administration demonstrated that 

BMT was completely available to the systemic circulation following SC administration. 

Reviewer’s Comments: 
	 The safety and efficacy assessments of BMT for HSDD treatment are mainly based on Phase 3 

studies (BMT-301 and BMT-302) where AI was used. The purpose of this BE study was to 
support the Phase 2 dose-finding study (Study PT-141-54), which was conducted with PFS. 

	 BMT plasma concentrations were determined using a validated LC/MS/MS method (see details in 
Appendix 1). BMT plasma samples were analyzed within the demonstrated stability window 
(received in July ~ August 2013, analyzed by September 2013). Two-Thirds (124) samples were 
chosen for Incurred Sample Reanalysis, 95 out of 124 reanalyzed samples (77%) met acceptance 
criteria. Overall, the bioanalytical method used in this study is acceptable. 

	 BE study is adequately powered and BE result is consistent with the analysis conducted by this 
reviewer. 
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3 Clinical PK and/or PD 

3.1 Study BMT-107 (Mass Balance Study) 

Title: An Open-label, Single Center, Single Subcutaneous Dose Study to Investigate PK, Abso1ption, 
Metabolism, and Excretion of [14C]-Labeled BMT in Healthy Females and Males 

Objectives: 
• 	 To assess the abso1ption, metabolism, and excretion (AME), including mass balance, ofBMT in 

healthy females and males using [14C]-labeled BMT 
• 	 To assess the metabolite profile and identify any unknown metabolites, if possible, ofBMT in 

healthy females and males using [14C]-labeled BMT 

Study Design: 
This study was an open-label, non-randomized, AME study in 8 healthy subjects (3 females, 5 males). On 
Day 1 of the study, each subject received a single subcutaneous (SC) dose of 1.75 mg [14C]-labeled BMT 
(approximately 75 µCi). Blood, urine, and fecal samples were obtained through at least 96 hours after 
dosing for PK evaluation, and through at least 72 hours after dosing for identification of metabolites. 
Pa1ticularly, blood samples for PK were collected at 0 (pre-dose) and 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 
10, 12, 16, 24, 36, 48, 72, and 96 hours postdose. Additional blood samples were collected eve1y 24 hours 
until Discharge. Blood samples for metabolite profiling and identification in plasma were collected at 0 
(predose) and 0.5, 1, 2, 4, 8, 12, 24, 48, and 96 hours postdose. Urine samples were collected at -12 to 0 
(predose, the last void within 1 hour p1ior to dosing) and 0 to 6, 6 to 12, 12 to 16, 16 to 24, 24 to 48, 48 to 
72, and 72 to 96 hours postdose. Additional urine samples were collected at 24-hour inte1vals until 
Discharge. Fecal samples were collected daily (24-hour inte1vals) from Day 1 until Discharge. 

11>4Plasma concentrations ofBMT were detemlined by < r • using a validated 
LC/MS/MS method (Bioanalytical L dy reQ01t <bll4 17087; vafiaatiC 01t 46442 . Total radioactivity 
concentrations were detemlined by ~· using bll

4
I _ 

4Profiling and chj"acte1ization of metatiolites m plasma, unne, and feces were conauctea 6YL__ <bl < 

using standard laborato1y procedures. Quantitation of the metabolites present in plasma, 
urme, ana feces was based on the profiles of radioactivity. Metabolites were identified and/or 
characte1ized by liquid chromatography-mass spectrometiy . 

PK Results: 
AME 
Following SC administi·ation, BMT was rapidly absorbed and eliminated, with a median tmax of 
approximately 0.50 hours and an mean t112 of approximately 2.7 hours (Figure 1). The geometric mean 
AUC0.192h ratio of plasma BMT to plasma total radioactivity was 0.150 (CV% = 16.9%), suggesting that 
BMT plays a minor role in conti·ibuting toward the circulating total radioactivity in plasma. 

Over 192-hour sample collection period, 88% of the administered radioactive dose was recovered in all 
excreta (mine and feces) with 23% in the feces and 65% in mine, indicating BMT is p1imarily excreted 
via the kidney. In addition, 36.5% of the adnlinistered dose was excreted in mine as unchanged BMT, 
with most (3 1.9%) excreted within 6 hours postdose (Figure 2). 

The geometiic mean AUC0.192h ratio of total radioactivity in whole blood to total radioactivity in plasma 
(blood/plasma ratio) was 0.733 (CV% =7.8%), indicating minimal prutitioning of total radioactivity into 
red blood cells. The overall disti·ibution and excretion profiles for total radioactivity in plasma and whole 
blood were similru· between male and female subjects. The recove1y of total radioactivity in excreta (mine 
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and feces) over 192-hour postdose sample collection period was slightly lower for male subjects than for 
female subjects (mean recoveries: 92.5% and 84.8% for females and males, respectively). 

Figure 1 Mean Concentration- Time Profiles of BMT in Plasma, Total Radioactivity in Plasma, and 
Total Radioactivity in Whole Blood 

Figure 2 Mean (±SD) Cumulative Percent Recovery of Total Radioactivity in Urine and Feces 

Metabolite Profiling 
 Plasma: After a single SC 1.75-mg dose of [14C]-BMT to healthy human subjects, BMT, M3 (the 

single amino acid D-phenylalanine), and three impurities were detected in timepoint pooled 
plasma samples (0.5 to 96 hours postdose). Across 8 study subjects, metabolite M3 was detected 
in the 8-, 12-, and 24-hour post-dose plasma samples. Three impurities were detected only in 0.5- 
and 1-hour post-dose plasma samples. Using the calculated AUC0-96h, BMT accounted for 
approximately 74% of the radioactivity and M3 accounted for approximately 24% of the 

% of the radioactivity each. (b) 
(4)radioactivity. Three impurities accounted for less than 

 Urine: BMT and ten components (metabolites, degradants and/or impurities) were detected in 
pooled 0- to 72-hour postdose urine samples.BMT accounted for approximately 42% of the 
recovered radioactive dose in urine. Metabolite M3 accounted for approximately 10% of the 
radioactive dose. In addition, M39, a metabolite formed via acetylation and glycine conjugation 
of M3, accounted for approximately 6% of the radioactive dose. Other metabolites, degradants, 

% of the radioactive dose each.
(b) 
(4)and impurities accounted for less than 
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	 Feces: A total of 12 metabolites were detected in pooled feces samples, 0- to 144-hour post-dose. 
No BMT was detected. M51 accounted for approximately 8% of the radioactive dose. Other 
metabolites accounted for less than 2% of the radioactive dose each. 

Proposed Metabolic Pathway of BMT in Human 
The primary metabolic pathway involved the multiple hydrolysis of the amide bond of the cyclic peptide 
and eventually the formation of the major metabolite M3 in both plasma and urine samples. In addition, 
M3 underwent acetylation and glycine conjugation reactions to form M39.  

Safety Results: 
BMT was well tolerated in healthy male and female subjects when administered as a single SC injection 
of 1.75 mg (approximately 75 µCi) of [14C]-BMT. No serious adverse events or severe TEAEs were 
reported during the study and no subjects withdrew from the study due to a TEAE. There were no 
clinically significant findings or trends noted in vital signs measurements, ECG parameters, or physical 
examinations during the study. 

Conclusions: 
	 Once absorbed into the systemic circulation, BMT is rapidly hydrolyzed and plays a minor role in 

contributing toward the circulating total radioactivity in plasma after 12 hours postdose. 
 Renal is the primary route of elimination of total radioactivity following BMT administration. 
 Urinary excretion of unchanged BMT accounted for 36.5% of the administered dose, with most 

(~31.9%) excreted within 6 hours post-dose. 
 M3, the single amino acid D-phenylalanine, is the major metabolite in both plasma and urine 

samples. 

Reviewer’s Comments: 
	 The mass balance study shows that renal is the major elimination pathway for BMT clearance, as 

64.8% of radioactive dose was found in urine and BMT accounted for 42% of the recovered 
radioactive dose. 

	 Following SC administration, 26% recovered radioactive dose was found in feces, suggesting a 
significant contribution of biliary excretion. However, it should be also noted that all the 
radioactivities in feces were not associated with parent drug of BMT, but inactive metabolites. In 
addition, in vitro study (Study 8349337) using human hepatocytes suggested that BMT has 
minimal hepatic metabolism with 85.2% of dose remaining after 240 minutes incubation. 
Therefore, it is not clear if hepatic clearance play a significant role in BMT PK. 
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3.2 Study PT-141-2001-06 (Single Ascending Dose in Men) 
Title: A Phase 1, Double-Blind, Placebo-Controlled, Dose-Escalation Study to Maximum Tolerated Dose 
to Evaluate the Safety, Tolerability, PK and PD Effect of Subcutaneously Administered BMT in Healthy 
Male Subjects 

Objectives:  
 To assess the safety and tolerability of single SC doses of BMT administered to healthy male 

subjects 
 To assess the PK profile of BMT; and assess the PD effect 

Study Design: 
This was a randomized, double blind, placebo-controlled, parallel group, single administration, 
dose escalation study to maximum tolerated dose (MTD) in 56 healthy adult male subjects. Seven BMT 
dose levels were studied: 0.1, 0.3, 1, 3, 5, 7.5 and 10 mg. In each dose group of 8 subjects, 6 subjects 
received BMT and 2 subjects received placebo. Blood samples (approximately 7.5 mL) for the analysis of 
plasma concentrations of BMT were drawn at pre-dose, 10, 30 minutes, 1, 2, 4, 8 and 12 hours post-dose. 
Plasma concentrations of BMT were analyzed using a validated LC/MS/MS assay with linear analytical 

(b) (4)range of 0.500 to 500 ng/mL (Bioanalytical Method Validation Report  Study No. 
46442).  

PK Results 
Mean Cmax and AUC0-t increased with escalating doses of BMT in a less than dose proportional manner 
(Figure 1). Particularly, Cmax appeared to reach a plateau at the 7.5 mg dose level as mean Cmax values 
were similar for the 7.5 and 10.0 mg doses. When BMT doses increased from 0.3 mg to 10 mg (33-fold), 
mean Cmax values increased from 16.37 ng/mL to 208.17 ng/mL (13-fold) and mean AUC0-t increased 
from 41.61 to 878.22 ng·h/mL (21-fold). Mean half-lives (t1/2) appear to be similar cross the studied 
doses, ranging from 1.92 hours to 2.68 hours. PK samples for the 0.1 mg dose group were not analyzed 
because this group was dosed in error. 

Figure 1 Mean BMT Plasma Concentration - Time Profile After SC Administration of 0.3 mg, 1 
mg, 3 mg, 5 mg, 7.5 mg and 10 mg of BMT  

using a plethysmographic device, the RigiScan® Plus Rigidity Assessment System 

(b) (4)
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PD Results: Not reviewed (b) (4)

Safety Results: 
No serious AE were reported in this study. The most common AEs were somnolence (38.1%), flushing 
(31.0%), vomiting (11.9%), nausea (9.5%) and pruritus at the injection site (7.1%). Vomiting was mild to 
moderate in intensity and was noted in 1 (17%), 1 (17%) and 3 (50%) subjects receiving the 5, 7.5 and 10 
mg doses, respectively. The onset of vomiting was delayed (6 to 10 hours for the 5 and 7.5 mg doses and 
6 to 15 hours for the 10 mg dose) and responded to ondansetron when given. No clinically significant 
laboratory test, physical examination or ECG abnormalities attributable to treatment were observed 
following SC BMT administration.  

Conclusions: 

	 Mean Cmax and AUC0-t values increased with escalating doses of BMT from 0.3 mg to 10 mg in a 
less than dose proportional manner. 

	 Single SC BMT doses ranging from 0.3 to 10 mg in healthy adult male subjects were safely 
administered and were well tolerated by the majority of healthy adult male subjects. The 10 mg 
BMT dose was designated the maximum tolerated dose. 

Reviewer’s Comments: 

	 The maximum study dose of 10 mg is 5.7-fold of the proposed therapeutic dose of 1.75 mg, 
representing the highest SC BMT dose studied in human. 

	 In Phase 3 Study BMT-301 where 1.75 mg SC BMT was administered, the onset of vomiting were 
1.75 hours (SD: 2h) post-dose. It is interesting that in this study, the onset of vomiting was 
delayed, i.e., 6 to 10 hours for the 5 mg and 7.5 mg doses and 6 to 15 hours for the 10 mg dose. 
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3.3 Study BMT-2002-14F (Single Ascending Dose in Women) 

Title: A Phase 1, Double-Blind, Placebo-Controlled, Dose Escalation Study to Maximum Tolerated Dose 
to Evaluate the Safety, Tolerability and PD Effect of Subcutaneously Administered BMT in Healthy 
Female Subjects 

Objectives:  
 To assess the safety and tolerability of single subcutaneous (SC) doses of BMT administered to 

healthy female subjects 
 To assess the PD effect of BMT, defined by vaginal blood flow (measured using vaginal 

photoplethysmography) to assess arousal, and a Video Assessment Questionnaire (VAQ) to 
assess desire 

Study Design: 
This was a double-blind, placebo-controlled, single dose, dose escalation study in 32 healthy adult female 
subjects. Four BMT doses were studied, i.e., 0.3 mg (Group I), 1 mg (Group II), 3 mg (Group III) and 5 
mg (Group IV). Each dose group had 8 subjects with 6 subjects received BMT and 2 subjects received 
placebo. Blood samples for plasma BMT concentration determination were obtained at 0 hour (pre-dose) 

PK Results 
The mean plasma BMT concentrations at 30 minutes post-dose increased in a somewhat greater than dose 
proportional manner over the SC BMT dose range of 0.3 to 5 mg (i.e., an approximately 25-fold increase 
in mean plasma BMT concentrations was noted for a 17-fold increase in BMT dose). Within the dose 
range of 1 – 5 mg, BMT PK seems to be dose proportional (Table 1). 

Table 1. Summary Plasma BMT Concentration at 30 Minutes Post-Dose Following SC 
Administration to Healthy Female Subjects 

and at 30 minutes post-dose. Plasma concentrations of BMT were analyzed using validated LC/MS/MS 
assays by with LLOQ of 0.500 ng/mL (Bioanalytical Report 47409, 
Validation Report 46581). 

(b) (4)

0.3 mg (N=6) 1 mg (N=6) 3 mg (N=6) 5 mg (N=5) 

Mean 9.38 50.08 149.35 237.20 

SD 3.14 16.96 41.21 87.46 

Median 9.14 45.05 162.50 231.00 

Minimum 4.33 35.00 91.10 152.00 

Maximum 13.00 83.00 194.00 379.00 

PD Results: Defer to Clinical Reviewer. 

Safety Results 
Single SC BMT doses, ranging from 0.3 to 5 mg, were safely administered and generally well tolerated 
by these healthy adult female subjects. The most common AEs were nausea (16.7%), headache (12.5%), 
vomiting (8.3%) and somnolence (8.3%). Vomiting was noted in 1 subject receiving BMT 3 mg and 1 
subject receiving BMT 5 mg. The onset of vomiting was delayed, i.e., approximately 4 hours post-dose. 
AEs were predominantly mild in nature, except two subjects in the BMT 3 mg group reported moderate 
somnolence and two subjects in the BMT 5 mg group reported nausea and headache, respectively, which 
were moderate in intensity. No clinically significant laboratory tests, vital signs, physical or pelvic 
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examination findings, or ECG abnormalities attributable to treatment were observed following SC BMT 
administration. 

Reviewer’s Comment 
The current study only measured BMT concentrations at 30 minutes post-dose, a timepoint that is quite 
close to the Tmax of BMT. As a result, BMT concentrations are quite variable (as demonstrated by 
>30% CV) and may not provide an accurate prediction on the dose proportionality of BMT cross the 
dose range of 0.3 – 5 mg. 

3 Pages have been Withheld in Full as b4 (CCI/TS) 
immediately following this page
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3.5 Study BMT-115 (Renal impairment) 

Title: A Phase I, Multicenter, Open-Label, Parallel-Group Adaptive Pharmacokinetic Single Dose Study

of Subcutaneous Bremelanotide in Subjects with Normal and Impaired Renal Function
 

Objective: To evaluate the pharmacokinetic (PK) profile of bremelanotide following a 1.75 mg single 

subcutaneous (SC) dose of BMT in subjects with impaired renal function relative to demographically
 
matched, controls with normal renal function.
 

Study Design: 

This was a multi-center, open-label, non-randomized, parallel-group, adaptive single dose study to 

evaluate the PK profile of BMT following a single SC 1.75 mg dose in subjects with impaired renal 

function relative to matched, controls with normal renal function. A total of 32 subjects were included in 

this study and received a single 1.75 mg SC dose of bremelanotide The subjects were enrolled and 

assigned to four groups: 8 subjects in group with normal renal function (eGFR ≥ 90 mL/min/1.73m2, 

Group 1),  8 subjects  in group with severe renal impairment (eGFR < 30 mL/min/1.73m2, Group 2); 8
 
subjects in group with moderate renal impairment (eGFR 30-59 mL/min/1.73m2, Group 3), 8 subjects in 

group with mild renal impairment (eGFR 60-89 mL/min/1.73m2, Group 4). A fixed dose of 1.75 mg
 
bremelanotide was administered subcutaneously via autoinjector in the abdomen by qualified study staff. 

Blood samples for PK measurements were collected prior to drug administration and 0.25, 0.5, 1, 2, 3, 4, 

6, 8, 10, 12, 16, 24, and 48 hours postdose for PK blood sampling and 0-4, 4-8, 8-12,12-24, and 24-48
 
hours postdose for urine PK collection. 


PK Results: 

The mean values of Cmax  of bremelanotide in subjects with normal renal function, mild , moderate,  

severe renal impairment  were comparable (Figure 1 and Table 1). BMT AUC values were higher in 

subjects with mild to severe renal impairment compared to subjects with normal renal function. Subjects 

with severe renal impairment had mean AUC that was 2-fold of that in subjects with normal renal 

function. 


Figure 1. Mean Plasma Concentration-Time Profiles of BMT stratified by Renal Function Group 
(Study BMT-115) 

Table 1. Mean ± SD PK Parameters of BMT (Study BMT-115)
 Treatment Group 
PK Parameters Normal Function 

N = 8 
Mild 
N = 8 

Moderate 
N = 8 

Severe 
N = 8 

Cmax (ng/mL) 76.5 ± 24.6 81.6 ± 8.69 56.4 ± 14.5 74.8 ± 29.6 
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3.5 Study BMT-115 (Renal impairment) 

Title: A Phase I, Multicenter, Open-Label, Parallel-Group Adaptive Pharmacokinetic Single Dose Study

of Subcutaneous Bremelanotide in Subjects with Normal and Impaired Renal Function
 

Objective: To evaluate the pharmacokinetic (PK) profile of bremelanotide following a 1.75 mg single 

subcutaneous (SC) dose of BMT in subjects with impaired renal function relative to demographically
 
matched, controls with normal renal function.
 

Study Design: 

This was a multi-center, open-label, non-randomized, parallel-group, adaptive single dose study to 

evaluate the PK profile of BMT following a single SC 1.75 mg dose in subjects with impaired renal 

function relative to matched, controls with normal renal function. A total of 32 subjects were included in 

this study and received a single 1.75 mg SC dose of bremelanotide The subjects were enrolled and 

assigned to four groups: 8 subjects in group with normal renal function (eGFR ≥ 90 mL/min/1.73m2, 

Group 1),  8 subjects  in group with severe renal impairment (eGFR < 30 mL/min/1.73m2, Group 2); 8
 
subjects in group with moderate renal impairment (eGFR 30-59 mL/min/1.73m2, Group 3), 8 subjects in 

group with mild renal impairment (eGFR 60-89 mL/min/1.73m2, Group 4). A fixed dose of 1.75 mg
 
bremelanotide was administered subcutaneously via autoinjector in the abdomen by qualified study staff. 

Blood samples for PK measurements were collected prior to drug administration and 0.25, 0.5, 1, 2, 3, 4, 

6, 8, 10, 12, 16, 24, and 48 hours postdose for PK blood sampling and 0-4, 4-8, 8-12,12-24, and 24-48
 
hours postdose for urine PK collection. 


PK Results: 

The mean values of Cmax  of bremelanotide in subjects with normal renal function, mild , moderate,  

severe renal impairment  were comparable (Figure 1 and Table 1). BMT AUC values were higher in 

subjects with mild to severe renal impairment compared to subjects with normal renal function. Subjects 

with severe renal impairment had mean AUC that was 2-fold of that in subjects with normal renal 

function. 


Figure 1. Mean Plasma Concentration-Time Profiles of BMT stratified by Renal Function Group 
(Study BMT-115) 

Table 1. Mean ± SD PK Parameters of BMT (Study BMT-115)
 Treatment Group 
PK Parameters Normal Function 

N = 8 
Mild 
N = 8 

Moderate 
N = 8 

Severe 
N = 8 

Cmax (ng/mL) 76.5 ± 24.6 81.6 ± 8.69 56.4 ± 14.5 74.8 ± 29.6 
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Tmax (h) 
median(range) 

1.0 (0.5-1.0) 0.75(0.50-1.00) 2.0(0.5-2.0) 1.0 (1.0-3.0) 

AUC0-t (ng*h/mL) 258 ± 60.0 306 ± 54.9 388 ± 134 517 ± 152 
AUC0-inf (ng*h/mL) 263 ± 62.3 313 ± 55.4 399 ± 140 528 ± 154 
T1/2 (h) 2.85 ± 0.58 3.20 ± 0.82 4.88± 1.37 5.42 ± 1.61 
CL/F (L/h) 7.04 ± 1.98 5.74 ± 1.00 4.94 ± 1.92 3.55 ± 0.95 

Safety Results: 
Overall, subjects with severe renal impairment had TEAE profile differences compared to subjects with 
normal renal function that were notable. Intensity of TEAEs was greater in subjects with severe renal 
impairment (Normal: mild 50%, moderate 25%, severe 0%; Severe renal impairment: mild 0%, moderate 
88%, severe 13%). The incidence of nausea and vomiting was higher in subjects with severe renal 
impairment (Normal: nausea 25%, vomiting 13%; Severe renal impairment: Nausea 50%, vomiting 25%). 

Based on these results, BMT should be used with caution in patients with severe renalimpairment. No 
dosage adjustments are recommended for patients with mild to moderate renal impairment. 

Reviewer’s Comment: 
BMT exposure (AUC0-inf) increased 2-fold in subjects with severe renal impairment, 1.5-fold in subjects 
with moderate renal impairment, and 1.2-fold in patients with mild renal impairment. There was an 
increase in the frequency and severity of adverse events that are commonly associated with BMT in 
subjects with severe renal impairment compared to those with normal renal function. No dosing 
adjustments are recommended for patients with mild to moderate renal impairment. BMT should be used 
with caution (i.e., as it relates to a potential increase in frequency and severity of adverse events that are 
commonly related to bremelanotide, e.g., nausea and vomiting) in patients with severe renal impairment. 
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3.6 Study BMT-116 (Hepatic Impairment) 

Title: A Phase I, Multicenter, Open-Label, Parallel-Group, Pharmacokinetic Single Dose Study of 

Subcutaneous Bremelanotide in Male and Female Subjects with Normal and Impaired Hepatic Function
 

Objective: To evaluate the PK profile of BMT following a 1.75 mg single subcutaneous (SC) dose of 

BMT in subjects with impaired hepatic function relative to demographically matched, controls with 

normal hepatic function.
 

Study Design: 

This was a multi-center, open-label, non-randomized, parallel-group, single dose study to evaluate the PK 

profile of BMT following a single SC 1.75 mg dose in subjects with impaired hepatic function relative to 

matched, controls with normal hepatic function. 


A single dose of BMT 1.75 mg SC was administered to 16 subjects with mild (Child-Pugh Class A: 5 to 6 

points) or moderate (Child-Pugh Class B: 7 to 9 points) hepatic function impairment and 8 subjects with 

normal hepatic function. Subjects with severe (Child-Pugh Class C; 10-15 points) hepatic impairment 

were not evaluated in this study. Subjects with normal hepatic function were matched by gender, age (±
 
10 years) and weight (± 20%) to the pooled mean values of all subjects with hepatic impairment, to the 

extent possible. Demographic characteristics of the subjects are summarized in Table 1. Hepatic-impaired 

subjects were permitted to continue taking any prescription or OTC medication necessary for the 

management of their hepatic disease or other concurrent illness. 

BMT was administered at a dose of 1.75 mg subcutaneously via autoinjector in the abdomen by a 

qualified study staff.  Blood samples for PK measurements were collected prior to drug administration 

and at 0.25, 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 16, 24 and 48 hours following drug administration.
 

Table 1: Demographic Characteristics of Subjects in Study BMT-116 
Healthy 

N=8 
Mild 
N=8 

Moderate 
N=8 

Overall 
N=24 

Age (years) Mean (SD) 49.6 (4.57) 53.6 (5.07) 55.5 (6.65) 52.9 (5.82) 
Min, Max 45, 56 46, 61 43, 64 43, 64 

Gender (%)] 
Male 6 (75) 7 (88) 7 (88) 20 (83) 
Female 2 (25)  1 (13)  1 (13)  4 (17)  

Ethnicity [n(%)] 
Hispanic/Latino  4 (50)  1 (13)  0 5 (21)  
Not 4 (50) 7 (88) 8 (100) 19 (79) 

Race [n(%)] 
White 8 (100) 6 (75) 7 (88) 21 (88) 
Asian 0 1 (13) 0 1 (4) 
Black or
African 
American 

0 1 (13) 1 (13) 2 (8) 

Weight (kg) Mean (SD) 99.38 (9.014) 101.46 (24.921) 89.33 (20.975) 96.72 (19.415) 
Min, Max 89.4, 111.2 66.9, 146.7 62.4, 125.7 62.4, 146.7 

BMI (kg/m2) Mean (SD) 32.40 (1.778) 33.09 (5.525) 29.51 (6.877) 31.67 (5.210) 
Min, Max 29.3, 34.5 25.8, 41.7 19.3, 41.9 19.3, 41.9 

Child-Pugh
Score 

Mean (SD) 0 5.1 (0.35) 7.5 (0.53) 6.3 (1.30) 
Min, Max 0 5, 6 7, 8 5, 8 

PK Results: 
As shown in Figure 1 and Table 1, exposure of BMT (Cmax and AUCs) was comparable between subjects 
with normal hepatic function and subjects with mild hepatic impairment. BMT mean Cmax and AUC 
values were slightly higher for subjects with moderate hepatic impairment compared to subjects with 
normal hepatic function. Compared to healthy subjects, the PK parameters showed statistically significant 
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differences only with the moderate hepatic impairment group but not the mildly impaired group, The 
relative bioavailability analysis showed that BMT Cmax and AUC for subjects with moderate hepatic 
impairment were approximately 1.3- to 1.7-fold higher, respectively, than those for subjects with normal 
hepatic function. 

Figure 1. Mean BMT Plasma Concentration-Time Profiles in Subjects with Normal or Impaired 
Hepatic Function (Study BMT-116) 

Table 1. Mean ± SD PK Parameters of BMT in Subjects with Normal Hepatic Function, Mild,  or 
Moderate Hepatic Impairment (Study BMT-116)

 Treatment Group 
PK Parameters Normal Function 

N = 8 
Mild 
N = 8 

Moderate 
N = 8 

Cmax (ng/mL) 48.4 ± 10.9 53.3 ± 11.5 61.1 ± 15.0 
Tmax (h) median(range) 1.0 (0.5-1.08) 0.75(0.50-1.00) 0.5(1.0-2.0) 
AUC0-t (ng*h/mL) 198 ± 40.8 248 ± 71.5 336 ± 90.1 
AUC0-inf (ng*h/mL) 204 ± 42.4 254 ± 72.6 344 ± 93.3 
T1/2 (h) 3.46 ± 0.67 3.53 ± 0.73 4.33± 0.61 
CL/F (L/h) 8.88± 1.59 7.38 ± 2.04 5.34 ± 1.06 

Reviewer’s Comments: 
	 Compared to subjects with normal hepatic function, the exposures of bremelanotide did not 

increase in subjects with mild hepatic impairment. No dose adjustment in subjects with mild 
hepatic impairment is required. 

	 Compared to subjects with normal hepatic function, the Cmax and AUC values of bremelanotide 
in subjects with moderate hepatic impairment increased 1.3-fold and 1.7-fold, respectively. 
Overall, the slightly increased exposure of bremelanotide is unlikely to have a clinically 
significant impact on efficacy or safety.   Bremelanotide can be used in subjects with moderate 
hepatic impairment. 

	 No PK information was available in subjects with severe hepatic impairment. However, 
bremelanotide exposure is expected to be higher in subjects with severe hepatic impairment than 
moderate impairment as there is a trend that bremelanotide clearance decreases with declining 
hepatic function. Bremelanotide should be used with caution in subjects with severe hepatic 
impairment. 
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4 Clinical Drug Interaction Assessments 

4.1 Study BMT-101 (DDI Study) 

Title: A Double-blind, Randomized, Placebo-controlled, 2-period, Single-dose Crossover Study of 
the PK, PD, Safety, and Tolerability of BMT Coadministered with Anti-hypertensive Medications in 
Healthy Women 

Objectives:  
	 To assess the PK parameters of the coadministered anti-hypertensive (HTN) medications (Cohort 

1) or diuretics (Cohort 3) after a single dose of BMT  

	 To assess the hemodynamic effects (systolic blood pressure, diastolic blood pressure, and heart 
rate) of a single subcutaneous dose of BMT or Placebo in healthy female subjects with or without 
coadministration of anti-HTN medications (Cohort 1 and Cohort 2). 

Study Design: 
This was a single-center, randomized, placebo-controlled, 2-period, single-dose crossover study to assess 
the PK, PD, safety and tolerability of BMT and coadministered anti-HTN medications in 157 healthy 
female subjects. The following 3 cohorts were studied: 

	 Cohort 1 (N=107; 20 subjects/anti-HTN medication): Healthy pre-menopausal and post-
menopausal women coadministered a single dose of 1.75 mg BMT or placebo with their 
respective anti-HTN medication at steady-state (hydrochlorothiazide [HCTZ], metoprolol, 
amlodipine, lisinopril, or losartan); 

 Cohort 2 (N=27): Healthy post-menopausal women administered a single dose of 1.75 mg BMT 
or placebo; 

 Cohort 3 (N=23): Healthy pre-menopausal and post-menopausal women coadministered a single 
dose of furosemide with a single dose of 1.75 mg BMT or placebo. 

BMT or placebo was administered in a double-blind manner as a single SC injection, separated by 48 
hours of washout period. The dose and mode of administration of study drugs are summarized in table 
below. All anti-HTN medications were administered in the morning after an overnight fast. 

Study Drug Dose and Mode of Administration 
BMT Injection SC injection via autoinjector pen containing 1.75 mg in 0.3 mL volume 
Placebo Injection Sterile aqueous solution for SC injection identical to BMT without the 

active ingredient; autoinjector pen containing 0.3 mL volume 
HCTZ (Microzide®) 12.5 mg oral capsule; once daily 
Metoprolol (Lopressor®) 100 mg oral tablet; once daily 
Amlodipine (Norvasc®) 5 mg oral tablet; once daily 
Lisinopril (Prinivil®) 10 mg oral tablet; once daily 
Losartan (Cozaar®) 50 mg oral tablet; once daily 
Furosemide (Lasix®) 20 mg oral tablet; single dose 

To confirm the achievement of steady-state condition for anti-HTN medications, plasma samples for the 
analysis of Ctrough were collected in the morning prior to drug administration on Days 3, 4, 5, and 6 
(HCTZ, metoprolol, lisinopril, and losartan panels only) and on Days 7, 8, 9, and 10 (amlodipine panel 
only). On the day of BMT or placebo dosing, plasma samples for the PK analysis of anti-HTN 
medications, BMT and furosemide were collected at pre-dose, and at 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 
10, 12, 16, 24, 36 and 48 hours post-dose.  
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Plasma concentrations of BMT were analyzed using a validated LC/MS/MS assay with linear analytical 
(b) (4)range of 0.500 to 250 ng/mL in a bioanalytical laboratory of  (Bioanalytical 

Report No. CA22301-01 and Bioanalytical Method Validation Report ZZ50747-01). Plasma 
concentrations of anti-HTN medications (parent drug or metabolite) were determined using validated 
bioanalytical methods as described in the table below.  

Methods Bioanalytical Report Validation Report 
HCZ LC-MS/MS CA22301-02 19822-04 
Metoprolol LC-MS/MS CA-22301-03 ZZ24817-01 
Amlodipine LC-MS/MS CA22301-04 AA25708-01 
Lisinopril LC-MS/MS CA22301-05 ZZ50826-01 
Losartan and losartan acid LC-MS/MS CA22301-06 ZZ21772-01 
Furosemide LC-MS/MS CA22301-07 ZZ26130-03 

PK Results: 
Cohort 1: Effect of a Single-Dose of BMT or Placebo on the PK of Anti-HTN medications 
Steady-state condition was confirmed with all 5 Anti-HTN drugs. HCTZ Cmax,ss was 27% lower and 
occurred 2 hours later when taken with BMT compared to placebo (Figure 1 1). There was no significant 
change in HCTZ AUCtau,ss. Similar trend, i.e., decreased Cmax,ss and delayed Tmax with minimum impact on 
AUCtau,ss, was observed with metoprolol, losartan and its main metabolite losartan acid (Figure ; Figure 
33). PK profiles of amlodipine and lisinopril are similar when co-administered with BMT or placebo. The 
Geometric Mean Ratios (BMT/Placebo) and 90% CI of Cmax and AUCtau,ss for anti-HTN medications are 
summarized in Error! Reference source not found.. 

Figure 1. Mean Plasma HCTZ Concentration-Time Profiles Following HCTZ + BMT and HCTZ + 
Placebo 

Figure 2. Mean Plasma Metoprolol  Concentration-Time Profiles Following Metoprolol  + BMT 
and Metoprolol + Placebo 
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Figure 3. Mean Plasma Losartan and Losartan Acid Concentration-Time Profiles Following 
Losartan + BMT and Losartan + Placebo 

Table 1. Effect of BMT on the PK of anti-HTN medications 

Study Parent Drug or Geometric Mean Ratio (%) [90% CI] 

Active metabolites Cmax AUCt 

Amlodipine 93.54 [89.47-97.79] 97.55 [94.94-100.23] 

Lisinopril 92.34 [81.01-105.25] 95.22 [84.43-107.38] 

  BMT- 101 
HCTZ 73.20 [66.05-81.12] 94.20 [87.51-101.39] 

Metoprolol 78.38 [71.56-85.84] 95.57 [91.36-99.97] 

Losartan 49.15 [41.40-58.35] 98.95 [92.81-105.49] 

Furosemide 32.25 [25.42-40.91] 84.50 [76.50-93.35] 

Cohort 1: Effect of Anti-HNT medications on the PK of BMT 
Mean plasma concentration-time profiles of BMT coadministered with the 5 anti-HTN medications were 
similar cross treatment groups. 

Cohort 2: BMT  
Subjects in Cohort 2 were administered a single SC dose of BMT 1.75 mg or placebo alone on Day 1 and 
Day 3. All subjects in this cohort were post-menopausal women. Peak BMT concentration occurred at 1.0 
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hour (median) after BMT administration. Mean BMT Cmax was 82.51 ng/mL, AUC0-t was 311.7 h*ng/mL, 
and t½ was approximately 3.4 hours. 

Cohort 3: Effect of a Single-Dose of BMT or Placebo on the PK of a Single-Dose of Furosemide 
After coadministration with BMT, furosemide Cmax was substantially lower (~213 ng/mL versus ~699 
ng/mL), while AUC0-inf was modestly lower (~1267 h*ng/mL versus ~1445 h*ng/mL) compared to 
coadministration with placebo. Tmax was delayed by about 1.5 hours after coadministration with BMT 
than with placebo (median, 3.0 hours versus 1.5 hours). Mean furosemide t½ was slightly less following 
furosemide + BMT than following furosemide + placebo ( ~5.8 hours versus ~6.7 hours; Figure  and 
Error! Reference source not found.). APPEARS THIS WAY ON ORIGINAL

Figure 4. Mean Plasma Furosemide Concentration-Time Profiles Following Furosemide + BMT 
and Furosemide + Placebo 

Cohort 3: Effect of a Single-Dose of Furosemide on the PK of a Single-Dose of BMT 
A single dose of furosemide did not affect the PK of BMT. 

PD Results: Defer to the clinical reviewer. 

Safety Results: All TEAEs, including drug-related TEAEs, were mild or moderate in severity. No subject 
had a severe TEAE. There were no clinically significant changes from baseline in chemistry, hematology 
and coagulation, or urinalysis. Aside from the ABPM changes, which are reviewed by the clinical 
reviewer, no clinically meaningful changes in vital signs or physical examination findings were observed. 

Conclusion: 
	 For the 6 anti-HTN medications studied, concomitant administration of a single SC dose of 

BMT 1.75 mg resulted in no change in the bioavailability of steady-state amlodipine and 
lisinopril; a significantly decreased rate, but not extent, of absorption for steady-state HCTZ, 
metoprolol, and losartan; and decreased bioavailability for single-dose furosemide in adult 
women. 

 BMT PK parameters are similar with and without the concomitant administration of medications 
mentioned above based on cross-cohort comparison. 

 Overall, a single SC dose of BMT was well tolerated when administered with therapeutic doses of 
HCTZ, metoprolol, amlodipine, lisinopril, losartan, and furosemide. 

Reviewer’s Comments: 
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	 The overall study design is adequate to assess the PK interaction between BMT and commonly 
used anti-HTN medications. The dose and dosing regimen of anti-HTN medications are 
consistent with the labeling recommendation and reflect the real-life scenario. 

	 The assessment of PD (BP) effect may not add much value on the clinical relevance of the 
potential drug interactions between BMT and Anti-HTN, as the study was conducted in healthy 
subjects and it is not clear whether the study results (BP effect) can be extrapolated to women 
with hypertension taking BMT. 

	 It appears that BMT affects the PK of other drugs by slowing gastric motility leading to delayed 
Tmax, reduced Cmax, and minimum decrease in the AUC of concomitant medications. Given the 
magnitude of interactions regarding AUC change is relatively small, the review team believes 
these interactions are not clinical significant and thus no special labeling instruction (i.e., dose 
or dosing regimen adjustment) is needed when these anti-HTN medications are co-administered 
with BMT. 

APPEARS THIS WAY ON ORIGINAL
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4.2 Study BMT-103 (DDI Study) 

Title: A Phase 1, Double-blind, Randomized, Placebo-controlled, 2-sequence, 2-period, Crossover Study 
of BMT 1.75 mg Coadministered as a Single-dose Injection with Oral Venlafaxine (a Serotonin
norepinephrine Reuptake Inhibitor [SNRI]), Sertraline (a Selective Serotonin Reuptake Inhibitor [SSRI]), 
or Naltrexone/Bupropion in Healthy Female Subjects 

Objectives:  
 To investigate a possible PK interaction between of a single SC dose of BMT and selected 

concomitant antidepressant medications (venlafaxine HCl and sertraline HCl), and anti-obesity 
medication (naltrexone HCl/bupropion HCl) at steady-state therapeutic doses in healthy female 
subjects 

 To assess and compare the possible effect on BP resulting from a single SC dose of BMT or 
placebo (PBO) coadministered with venlafaxine HCl, sertraline HCl, or naltrexone 
HCl/bupropion HCl in healthy female subjects 

Study Design 
This was a single-center, randomized, placebo-controlled, single-dose (1.75 mg of BMT), double-blind 
(to BMT), 3-panel (A, B, and C), 2-sequence, 2-period, crossover study in 127 healthy female subjects to 
assess the effect on BP, the potential PK interaction, and the safety and tolerability of BMT 
coadministered venlafaxine HCl, sertraline HCl, and naltrexone HCl/bupropion HCl. After fulfilling the 
screening requirements, all subjects were randomized (1:1:1) to 1 of the 3 treatment panels (A, B, or C), 
which were conducted in parallel fashion. Each panel was a 2-period crossover design based upon the 
sequence of BMT or PBO, coadministered with the selected DDI medication. After suitable washout 
periods, the subjects were administered the opposite treatment (BMT or PBO).  

BMT/PBO was administered in a double-blind fashion, as a single SC injection, with BMT at the 
intended therapeutic dose (1.75 mg). After the Up-titration Period and attainment of steady-state 
concentrations, venlafaxine HCl (225 mg) and sertraline HCl (200 mg) were each administered once daily 
(QD), and naltrexone HCl/bupropion HCl (2 tablets, each containing 8 mg naltrexone HCl/90 mg 
bupropion HCl) was administered twice per day with doses approximately 12 hours apart (BID). With the 
exception of the evening dose of naltrexone HCl/bupropion HCl, all study medications were administered 
with food, in the morning, within 10 minutes after subjects had finished a standard breakfast. The evening 
dose of naltrexone HCl/bupropion HCl was administered within 10 minutes after a snack. 

range of 0.500 to 250 ng/mL by (Bioanalytical Report No. 
RPT04505/17086 and Bioanalytical Method Validation Report RPT03473/14116). 

Plasma concentrations of concomitant medications (parent drug or metabolite) were determined using 
validated bioanalytical methods described in the table below.  

Plasma concentrations of BMT were analyzed using a validated LC/MS/MS assay with linear analytical 
(b) (4)

Methods Bioanalytical Report Validation Report 
Naltrexone and metabolites 
Bupropion and metabolites 

LC-MS/MS RPT04505/17086 RPT04589/17081 

Sertraline 
Velafaxine 

LC-MS/MS RPT04505/17086 RPT04590/17080 

PK Results 
Panel A: Effect of a Single Dose of BMT or Placebo on the PK of Venlafaxine 
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Administration of Venlafaxine HCl + BMT resulted in similar Cmax,ss for venlafaxine and its active 
metabolite O-Desmethylvenlafaxine (ODV), but there was a 1-2 hours delay in their tmax values, compared 
to administration with Placebo. There were no apparent differences in overall systemic exposure (AUC) 
for venlafaxine and ODV during the 24-hour dosing interval (Figure 1, Error! Reference source not 
found.). APPEARS THIS WAY ON ORIG NAL

Figure 1 Mean (SD) Plasma Venlafaxine and ODV Concentration-Time Profiles after 
Administration of Venlafaxine HCl + BMT and Venlafaxine HCl + Placebo (Panel A) – PK 
Population 

Panel B: Effect of a Single Dose of BMT or Placebo on the PK of Sertraline HCl 
Administration of Sertraline HCl + BMT resulted in 14% decrease in sertraline Cmax,ss and a 4-hour delay 
in tmax, compared to administration of Sertraline HCl + Placebo. However, there were no apparent 
differences in overall systemic exposure for sertraline during the 24-hour dosing interval (Figure 2, 
Error! Reference source not found.). 

Figure 2 Mean (SD) Plasma Sertraline Concentration-Time Profiles after Administration of 
Sertraline HCl + BMT and Sertraline HCl + Placebo (Panel B) – PK Population 

Panel C: Effect of a Single Dose of BMT or Placebo on the PK of Naltrexone and Bupropion 
Cmax,ss and AUCtau,ss for both naltrexone and bupropion were significantly reduced (approximately 14%
63% reduction) when coadministered with BMT compared to with Placebo (Error! Reference source not 
found., Figure 3 and Figure 4). Median tmax,ss occurred 3 hours later for both naltrexone and buproprion 
after coadministration with BMT compared to with Placebo. However, mean t1/2 was similar across 
treatments (3.07±0.91 h vs 2.85±1.09 h for naltrexone and 7.62 ± 3.45 vs 5.59 ±1.58h for bupropion). 
Additionally, coadministration with BMT significantly decreased the Cmax,ss and AUCtau,ss of 6β-naltrexol 

APPEARS THIS WAY 
ON ORIGINAL
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and the AUCtau,ss of erythrohydrobupropion. Significant differences were also suggested by the 90% CIs 
for AUCtau,ss of hydroxybupropion and threohydrobupropion; however, the wide CI (i.e., 90% CI of GMR 
ratio contains 100%) for these metabolites could be due to PK variability and the relatively small number 
of subjects with AUCtau,ss reported. 

Table 2 Effect of BMT on the PK of Venlafaxine, Sertraline, Naltrexone, Bupropion and their 
active metabolites  

Parent Drug or Active metabolites 
Geometric Mean Ratio (%) [90% CI] 

Cmax,ss AUCt,ss 

Venlafaxine 96.30 [91.55-101.29] 95.19 [92.75-97.69]

  O-Desmethylvenlafaxine 98.86 [95.9 – 101.91] 96.23 [93.84-98.68] 

Sertraline 86.01 [82.88-89.27] 94.05 [91.35-96.84] 

Naltrexone 36.93 [31.07-43.90] 59.82 [48.97-73.09] 

6β -naltrexola 63.97 [59.79-73.06] 79.19 [72.63-86.33] 

Bupropion 66.10 [59.79-73.06] 86.04 [78.78-93.97] 

hydroxybupropionb 87.74 [84.65-90.94] 86.50 [66.85-111.92] 

threo-hydrobupropionb 85.98 [82.14-90.01] 95.66 [71.49-128.00] 

erythro-hydrobupropionb 94.93 [89.55-100.62] 79.19 [72.63-86.33] 

Figure 3 Mean (SD) Plasma Naltrexone and 6β-Naltrexol Concentration-Time Profiles after 
Administration of Naltrexone HCl/Bupropion HCl + BMT and Naltrexone HCl/Bupropion HCl + 
Placebo (Panel C) – PK Population 

Figure 4 Mean (SD) Plasma Bupropion, Erythrohydrobupropion and Threohydrobupropion 
Concentration-Time Profiles after Administration of Naltrexone HCl /Bupropion HCl + BMT and 
Naltrexone HCl /Bupropion HCl + Placebo (Panel C) – PK Population 
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PK of BMT in Panels A, B, and C
 
The mean BMT concentration-time profiles were superimposable for all treatments. 


PD Results: PD results are reviewed by the clinical reviewer. 

Safety Results 
There were no deaths or severe AEs reported during the study in any cohort, except in Panel B where one 
SAE was reported as serotonin syndrome related to sertraline HCl. Most AEs during this study were mild 
in severity and related to the DDI medications. There were no significant increases from baseline 
observed in creatinine, albumin, total bilirubin, alanine aminotransferase (ALT), aspartate 
aminotransaminase (AST), creatinine clearance, or estimated glomerular filtration rate (eGFR) during this 
study. There were no unusual or unexpected AEs related to the BMT. 

Conclusions 
 When venlafaxine and sertraline were taken with BMT, Tmax was delayed. Systemic exposure 

(Cmax,ss and AUCtau,ss) of venlafaxine and sertraline were not significantly changed. 

	 Relative bioavailability of naltrexone and bupropion were significantly decreased, and peak 
concentrations of both drugs occurred approximately 3 hours later after naltrexone 
HCl/bupropion HCl coadministration with BMT than with placebo. Additionally, 
coadministration with BMT significantly decreased Cmax,ss and AUCtau,ss for 6-β-naltrexol and 
AUCtau,ss for erythrohydrobupropion. 

	 The PK parameters of BMT were similar across treatments and no apparent differences were 
observed. 

Reviewer’s Comments: 
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This study examined the PK interaction between BMT and a weight loss drug Contrave® (naltrexone 
HCl/bupropion HCl). The results showed co-administration of BMT led to 64% decrease in naltrexone 
Cmax,ss and 40% decrease in its AUCtau,ss. In addition, bupropion Cmax,ss decreased by 36% and AUCtau,ss 

decreased by 20% in the presence of BMT. Considering that BMT is only taken as needed and Phase 3 
studies showed low frequency of use (2-3 times/month) in the study subjects, the review team believes that 
occasionally decreased concentrations of naltrexone may not have major effect on the overall efficacy of 
Contrave®, i.e., long term weight loss.  

Naltrexone is also indicated for the treatment of alcohol and opioid dependence. There are two available 
forms of naltrexone for this indication: 1) Vivitrol® is an extended-release naltrexone product, 
administered once per month via intramuscular injection. Considering the mechanism of interaction is 
slowing gastric motility and Vivitrol® is a sustained release product, it is unlikely that BMT can affect the 
PK and efficacy of Vivitrol®; 2) The other and most commonly used form of naltrexone for the treatment 
of alcohol and opioid dependence is Revia®, oral tablet (50 mg), taken once daily for 12 weeks. Although 
no dedicated DDI study is conducted with naltrexone alone oral formulation, co-administration with 
BMT may result in a marked decrease in naltrexone exposure. Therefore, patients should avoid using 
BMT with an orally administered naltrexone containing product that is intended to treat alcohol and 
opioid addiction due to severe consequence of treatment failure. 
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4.3 Study BMT-104 (DDI Study) 
Title: A Randomized, Placebo-controlled, Double-blind Study to Evaluate the PK Effects of 
Coadministration of BMT with Norethindrone/Ethinyl Estradiol Oral Contraceptive Tablets in Healthy 
Female Subjects 

Objectives:  To investigate if there was a PK interaction between BMT and norethindrone (NE)/ethinyl 
estradiol (EE) in healthy female subject and to evaluate the safety and tolerability of coadministration of 
BMT with NE/EE in healthy female subjects. 

Study Design 
This was a single-center, randomized, 2-way crossover, double-blind, placebo-controlled, drug-drug 
interaction (DDI) study to assess the PK, safety, and tolerability of BMT (single 1.75 mg subcutaneous 
[SC] dose) when coadministered with an oral contraceptive, NE/EE (1 mg of NE and 0.035 mg of EE, 
once daily with a standard breakfast) in 45 healthy female subjects. This study consisted of a Screening 
Phase, a pre-treatment Phase (15 days of supervised oral dosing of NE/EE 1 mg/0.035 mg), and a 
Treatment Phase (Days 1 through 4). On Day 1, subjects began the 4-day Treatment Phase consisting of 4 
additional days of open-label NE/EE dosing coadministered on Days 1 and 3 with a single dose of BMT 
1.75 mg SC or matching placebo in a double-blind, 2-period crossover manner. The BMT and placebo 
doses were separated by a 48-hour washout period (Figure 1). 

Figure 1. Overview of Study Design, Dosing Schedule, and PK Sampling Schedule 

Plasma concentrations of BMT, NE and EE were analyzed using a validated LC/MS/MS assays in a 
bioanalytical laboratory of . 

Methods Bioanalytical Report Validation Report 
BMT LC-MS/MS CA21575-01 ZZ50747-01 
NE LC-MS/MS CA21575-02 ZZ33943-01 
EE LC-MS/MS CA21575-03 21704-4 

(b) (4)

PK Results 
NE and EE concentrations were at steady-state before BMT or placebo co-administration on Day 1. Mean 
NE Cmax,ss and AUCτ,ss were approximately 13% and 4% lower, respectively, for NE/EE + BMT than for 
NE/EE + Placebo (Figure 2, Table 1). Tmax values of NE were comparable between BMT and placebo. 
Mean EE Cmax,ss and AUCτ,ss were approximately 13% and 4% lower, respectively, for NE/EE + BMT 
than for NE/EE + Placebo (Figure 3, Table 1). Peak EE concentration occurred slightly later after 
coadministration of NE/EE with BMT than with placebo (median, ~3.5 versus ~ 2.5 hours). 

Table 1. Effect of BMT on the PK of NE and EE 
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Parent Drug 
Geometric Mean Ratio (%) [90% CI] 

Cmax,ss AUCt,ss 

NE 87.00 [80.75-93.73] 95.68 [93.49-97.92] 

EE 86.66 [81.93 –91.66] 96.15 [94.45-97.88] 

Figure 2 Mean Plasma NE Concentration-time Profile Following the Administration of NE/EE + 
BMT and NE/EE + Placebo 

Figure 3. Mean Plasma EE Concentration-time Profile Following the Administration of NE/EE + 
BMT and NE/EE + Placebo 

Safety Results 
Coadministration of NE/EE with BMT did not appear to significantly change the incidence of AEs 
following BMT use observed when compared to those seen in the overall clinical program. The frequent 
AEs of nausea and flushing are consistent with the known profile of BMT; additionally nausea is a known 
AE following oral contraceptives, however, there was not an increased level or frequency of nausea with 
NE/EE + BMT. Flushing occurred exclusively following NE/EE + BMT administration. 

Conclusions 

 BMT had no statistically significant effect on the bioavailability of NE or EE at steady-state. 

 A single dose of SC BMT, coadministered with oral NE/EE, appeared to be generally safe and 
well tolerated by the healthy female subjects in this study. 
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4.4 Study BMT-105 (DDI Study) 

Title: A Randomized, Placebo-controlled, Double-blind, Multi-panel Study to Evaluate the PK and Blood 
Pressure Effects of Coadministration of BMT with Selected Concomitant Medications in Healthy Male and 
Female Subjects 

Objectives:  
 To evaluate a possible PK interaction between BMT and selected concomitant drug-drug 

interaction (DDI) medications (pseudoephedrine, phentermine, celecoxib, and indomethacin) 
 To explore the potential additive effect of BMT on BP when coadministered with commonly used 

medications that are associated with increased BP 

Study Design 
This was a single-center, randomized, 2-way crossover, double-blind, placebo-controlled, multi-panel (A, 
B, C, and D), drug-drug interaction study to assess the effect on PD (BP), PK, safety and tolerability of 
BMT (single 1.75 mg SC dose) when coadministered with 4 different concomitant DDI medications 
(pseudoephedrine, phentermine, celecoxib, and indomethacin). A total of 144 subjects wer enrolled in the 
study (36/panel).  BMT or placebo was administered in a double-blind manner as a single SC injection, 
separated by 48 hours of washout period. The dose and mode of administration of study drugs are 
summarized in table below. All DDI medications were administered in the morning after an overnight 
fast. 

Study Drug Dose and Mode of Administration Washout Period 
BMT Injection SC injection via autoinjector pen containing 

1.75 mg in 0.3 mL volume 
/ 

Placebo Injection SC injection via autoinjector pen containing 
0.3 mL volume without the active ingredient / 

Panel A: Pseudoephedrine A single dose of 2 × 30 mg oral tablets 2 days 
Panel B: Phentermine  A single dose of 37.5 mg oral tablet 6 days 
Panel C: Celecoxib 200 mg QD for 10 days (steady-state) 2 days 
Panel D: Indomethacin 25 mg TID for 10 days (steady-state) 2 days 

Plasma concentrations of BMT, pseudoephedrine, phentermine, celecoxib and indomethacin were 
analyzed using validated LC/MS/MS assays in a bioanalytical laboratory of . 

Methods LLOQ Bioanalytical Report Validation Report 
BMT LC-MS/MS 0.5 ng/mL CA20882-01 ZZ50747-01 
Pseudoephedrine LC-MS/MS 1.0 ng/mL CA20882-02 ZZ17456-01 
Phentermine LC-MS/MS 0.25 ng/mL CA20882-03 ZZ00906-01 
Celecoxib LC-MS/MS 10.0 ng/mL CA20882-04 ZZ41514-01 
Indomethacin LC-MS/MS 5.0 ng/mL CA20882-05 ZZ49697-01 

(b) (4)

PK Results 
Co-administration with BMT had no statistically significant effect on the bioavailability of 
pseudoephedrine and phentermine (Figure 1; Figure 2; Table 1). Coadministration with BMT had a 
statistically significant effect on Cmax but not AUCt of celecoxib (Figure 3; Table 1). Coadministration 
with BMT statistically significantly reduced the bioavailability of indomethacin with Cmax and AUCt 

reduced by approximately 35% and 19%, respectively, compared to placebo (Figure 4; Table 1). 

35
 

Reference ID: 4450019 



 
 

 

 
    

  

  

  

   

   

 

 

 

Table 1 Effect of BMT on the PK of Pseudoephedrine, Phentermine, Celecoxib and Indomethacin 

Parent Drug 
Geometric Mean Ratio (%) [90% CI] 

Cmax AUCt 

Pseudoephedrine  90.26 [86.83-93.83] 107.93 [105.07- 110.86] 

Phentermine 91.53 [89.07-94.05] 102.77 [100.38 - 105.23] 

Celecoxib 87.32 [77.74-98.08] 113.37 [104.78-122.67] 

Indomethacin 65.29 [57.74-73.83] 81.20 [77.60-84.96] 

Figure 1. Mean Plasma Pseudoephedrine Concentration-time Profiles Following the Administration 
of Pseudoephedrine + BMT and Pseudoephedrine + Placebo 

Figure 2. Mean Plasma Phentermine Concentration-time Profiles Following the Administration of 
Phentermine + BMT and Phentermine + Placebo 

Figure 3. Mean Multiple-dose Plasma Celecoxib Concentration-time Profiles Following the 
Administration of Celecoxib + BMT and Celecoxib + Placebo 
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Figure 4. Mean Steady State Plasma Indomethacin Concentration-time Profiles Following 
Administration of Indomethacin + BMT and Indomethacin + Placebo 

BMT PK profiles in all 4 treatment groups are superimposed with  mean BMT Cmax  ~70 to ~76 ng/mL 
occurred ~0.6 to ~1.0 hour (median) after administration. The mean elimination half-life was ~2.7 to ~3 
hours. 

Safety Results 
There were no deaths or serious adverse events (SAEs) in this study. The majority of AEs were mild and 
the most common AEs reported across all panels included flushing, headache, and nausea. Most AEs in 
each of the 4 panels were considered probably or possibly related to the study drug. There were no 
laboratory-related AEs and no subjects in any of the panels with outlier liver function tests at the end of 
the study. 

Conclusions 

 The bioavailability of pseudoephedrine and phentermine was unchanged by BMT 
coadministration. 

 Coadministration with subcutaneous BMT significantly reduced the rate (but not extent) of oral 
celecoxib absorption and reduced the bioavailability of oral indomethacin. 

	 A single dose of subcutaneous BMT, coadministered with oral pseudoephedrine, phentermine, 
celecoxib, and indomethacin appeared to be safe and well tolerated in the healthy male and 
female subjects in this study. 

Reviewer’s Comments: 
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	 In the current study, the concomitant medications were dosed to the therapeutic levels to mimic 
the real-life scenario. The only exception is phentermine, where it was co-administered with 
BMT/placebo as a single dose rather than multiple dose to the steady-state condition. Data from 
clinical trials suggest that the long-term effects of phentermine pharmacotherapy may result in a 
low occurrence of hypertension, or a significant reductions in BP. Therefore, the Applicant 
studied the single dose of phentermine to reflect the worst-case scenario of BP increase. From the 
perspective of PK interaction, single-dose of phentermine is also acceptable. 

	 Although the 90% CI of GMR (BMT/Placebo) for celecoxib Cmax fell outside of 80% to 125% 
boundary, the magnitude of exposure change (13% decrease) is modest and thus the interaction 
is not considered as clinically relevant. 

	 Indomethacin is used for acute pain. Therefore, decreased Cmax or delayed Tmax, when taken 
with BMT, may affect its onset of analgesic action. 
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4.5 Study BMT-118 (DDI Study) 

Title: A Randomized, Placebo-controlled, Double-blind, Crossover Study to Evaluate the PK of the 
Coadministration of BMT and Metformin, an Oral Hypoglycemic Agent, in Healthy Male and Female 
Subjects 

Objectives:  
 To evaluate a possible PK interaction between BMT and steady-state concentrations of the oral 

hypoglycemic agent metformin in healthy male and female subjects 
 To evaluate the PD, safety, and tolerability of BMT when coadministered with metformin in 

healthy male and female subjects. 

Study Design 
This was a single-center, randomized, 2-way crossover, double-blind, placebo-controlled, drug-drug 
interaction study in 36 healthy male and female subjects to assess the PK, PD, safety, and tolerability of 
BMT (single 1.75 mg subcutaneous [SC] dose) when coadministered with metformin (500 mg BID with 
standard meal to steady state).  

Figure 1. Study Schematic 

Plasma concentrations of BMT and metformin were analyzed using validated LC/MS/MS assays in a 
bioanalytical laboratory of 

Methods LLOQ Bioanalytical Report Validation Report 
BMT LC-MS/MS 0.5 ng/mL CA21574-01 ZZ50747-01 
Metformin LC-MS/MS 30.0 ng/mL CA21574-02 ZZ00904-01 

(b) (4)

PK Results 
Metformin Cmax and AUCτ were approximately 18% and 8% lower, respectively, after co-administration 
with BMT compared to co-administration with placebo; the decrease in Cmax was statistically significant 
(90% CI:78.62% - 85.72%). Median metformin tmax was approximately 4 hours after metformin 
coadministration with BMT and with placebo. BMT PK profile was consistent with that observed from 
other PK studies (Figure 2; Figure 3). 

Figure 2. Mean Plasma Metformin Concentration-time Profiles Following the Administration of 
Metformin + BMT and Metformin + Placebo 
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Figure 3. Mean (SD) Plasma Bremelanotide Concentration-time Profile Following the 
Administration of Metformin +BMT in Healthy Adults 

PD effect (glucose levels): Defer to the clinical reviewer. 

Safety Results 
Overall, the safety profile of BMT administered with metformin was similar to that seen in studies of 
BMT alone and does not reflect evidence of additional tolerability concerns associated with the 
coadministration of BMT with metformin. Mean serum chemistry, hematology, coagulation, and 
urinalysis parameters were within normal range at the postdose time points for all treatments, and changes 
from baseline were minimal. 

Reviewer’s Notes and Comments: 

	 Metformin is a commonly prescribed agent for treatment of type 2 diabetes. The 500 mg BID was 
chosen based on information from the metformin US prescribing information. 

	 Co-administration with BMT led to a slight decrease in metformin Cmax with no impact on AUC 
values. The DDI is not considered as clinically significant based on minimal exposure change in 
metformin. 
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4.6 Study PT-141-2005-23 

Title: A Single-Center, Double-Blind, Randomized, Placebo-Controlled, Three-Period Crossover Study 
Assessing the Blood Pressure Effects of 2 Doses of BMT Alone and Co-Administered with Sublingual 
Nitroglycerin in Normal, Healthy Subjects 

Objectives: 

 To assess the effect on blood pressure (BP) and heart rate (HR) of the co-administration of 
sublingual nitroglycerin (NTG) and intranasal BMT to healthy, adult male and female subjects 

 To assess the PK of PT-141 alone and following co-administration with NTG 

Study Design: 
This was a Phase 1, single-center, double-blind, randomized, placebo-controlled, 3-period, crossover 
study in 36 healthy male and female subjects. Each subject received a single dose of BMT 5 mg, BMT 15 
mg or placebo via intranasal administration, and co-administered with a 0.4-mg dose of NTG during a 
dosing period. Subjects were randomized to 1 of 6 treatment sequences. The NTG dose was administered 
in the fasted state at 08:00 on the days indicated in the table below to minimize the influence of diurnal 
rhythm on BP and HR measurements. Blood samples for BMT PK analysis were collected immediately 
before the BMT or placebo doses at 0.25, 0.5, 0.75, 1, 1.5, 2, 4, 6, and 8 hours postdose. BP and HR were 
measured 1.0, 0.5, and 0.25 hours prior to the NTG dose; and 0.5, 1, 2, 3, 4, 6, 8, 12, and 23 to 24 hours 
following the NTG dose. 24-hour ABPM was performed 15 to 30 minutes predose through 24 hours 
postdose. Plasma concentrations of BMT were analyzed using validated LC/MS/MS assays by 

with LLOQ of 0.500 ng/mL (Validation Report 46581). 

(b) (4)

PK Results 
Administration of BMT 5 mg or 15 mg alone resulted in a stepwise increase in exposure (Cmax, AUC) as 
the BMT dose was increased; although the increase in exposure was not strictly dose proportional. Co-
administration of NTG 30 minutes after administration BMT 5 mg and 15 mg resulted in no significant 

change in the PK of BMT,  as the GMR (+NTG/−NTG) for BMT PK parameters Cmax and AUC0-∞ were 

within the 80%-125% acceptance interval (Table 1). 

Table 1 Mean (%CV) BMT PK Parameters following Intranasal Administration of 5 mg and 15 mg 
BMT with and without NTG 

PK Parameter BMT BMT+ NTG GMR (90%CI) 
BMT 5 mg AUC0-t (ng·hr/mL) 51.5 (79) 50.4 (85) 92 [66, 128] 

AUC0-∞ (ng·hr/mL) 55.6 (75) 59.7 (74) 99 [75, 130] 
Cmax (ng/mL) 26.6 (179) 23.5 (139) 102 [70, 149] 
Tmax (hr) 0.5 0.75 
t½ (hr) 2.1 ± 0.6 2.8 ± 1.5 

BMT 15 mg AUC0-t (ng·hr/mL) 271 (66) 211 (86) 55 [31, 99] 

AUC0-∞ (ng·hr/mL) 296 (63) 237 (80) 77 [54, 109] 

Cmax (ng/mL) 139 (68) 105 (83) 56 [33, 95] 

Tmax (hr) 0.5 0.75 
t½ (hr) 2.1 ± 0.4 2.2 ± 0.4 

Safety Results 
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The percentage of subjects who experienced treatment-emergent AEs was 56% for subjects 
who received placebo, 71% for subjects who received PT-141 5 mg, and 81% for subjects who 

received PT-141 15 mg. The most common (≥10%) treatment-emergent AEs reported by BMT 5-mg 

subjects were headache, flushing, nausea, abdominal pain upper, dizziness, and feeling hot. The most 

common (≥10%) treatment-emergent AEs reported by BMT 15-mg subjects were headache, nausea, 

abdominal pain upper, flushing, dizziness, and feeling hot. Of the most common AEs, the only AE with 

≥5% difference in incidence between the BMT doses was abdominal pain upper, reported by 17% of 

BMT 15-mg subjects and 12% of BMT 5-mg subjects. No clinically significant changes from baseline 
were observed for clinical laboratory or 12-lead ECG results. 

Reviewer’s Comments 

	 In this DDI study, BMT was administered via intranasal spray, rather than the proposed route of 
SC injection. Nonetheless, systemic exposure (Cmax and AUC) of BMT following IN 
administration 15 mg BMT are higher than the clinical relevant concentrations for the SC route. 
Therefore, the results of this study can be used to demonstrate the DDI of BMT, 1.75 mg SC with 
NTG. 

	 The effect of BMT on the PK of NTG was not studied. Nonetheless, it may not be critical as 
o	 BMT is unlikely to affect NTG PK: BMT affects the PK of orally administered drugs by 

slowing gastric motility. NTG was administered via sublingual.  
o	 The goal of the study is to examine the effect of BMT on the PD (the hemodynamic effect) 

of NTG. If there is no significant PD effect, it may not be necessary to determine the 
effect of BMT on NTG PK. 
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4.7 Study PT-141-2002-11 

Title: A Placebo-Controlled, Randomized, Double-Blind, Three Period, Three-Way Crossover 
Study to Evaluate the Hemodynamic and Pharmacokinetic Interactions of Intranasally Administered BMT 
and Ethanol in Healthy Male and Female Subjects 

Objectives: 

 To assess the hemodynamic effects of IN BMT when taken with ethanol, specifically changes in 
orthostatic vital signs (SBP, DBP and pulse rate) 

 To assess the PK interaction between BMT and ethanol 

Study Design: 
This was a placebo-controlled, randomized, double-blind, three-period, three-way crossover study to 
assess the safety of a single IN dose of BMT when co-administered with ethanol in 24 healthy male and 
female subjects. Subjects were randomly assigned (2 females and 2 males per path) to one of six 
Treatment Paths, as shown in the table below (BMT is denoted as PT-141): 

Blood samples for PK evaluations of BMT and ethanol were drawn pre-dose, and at 15, 30 and 45 
minutes, and 1, 2, 3, 4, 8 and 12 hours post-dosing. The hemodynamic effect of coadministration 
of BMT and ethanol was examined and compared to BMT or ethanol administration alone using 
orthostatic vital sign checks. Vital signs, including sitting, immediate standing and 2-minute standing 
SBP, DBP and pulse rate measurements, were obtained approximately 15 minutes pre-dose, 15, 30, 45 
and 60 minutes post-dosing and, thereafter, every 30 minutes up until 4 hours post-dosing, and at 8 and 12 
hours post-dosing during Study Days 1, 4 and 7. 

Plasma BMT concentration were analyzed using to a validated method and HPLC-MS/MS analysis. Full 
details of the validation of the method are described in the Method Validation Report previously 
submitted with Study PT-141-2000-03 (IND 61,706). Blood samples for ethanol concentration 
determination were analyzed by (b) (4)  using an enzyme immunoassay method. 

PK Results 
Plasma BMT concentration-time profiles and mean PK parameters such as Cmax and AUC(0-t) were 
generally similar in the BMT+Ethanol and BMT+ Placebo groups for both males and females (Figure 1). 
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No statistically significant differences were observed between males and females for these BMT PK 
parameters. Mean ethanol Cmax and AUC(0-t) in the Ethanol + BMT group were slightly lower than Ethanol 
+ Placebo group for both males and females (Figure 2). The ethanol exposure differences between 
treatments were not statistically significant. 

Figure 1. Mean Plasma BMT Concentration-Time Profiles By Treatment and Gender 

Figure 2. Mean Blood Ethanol Concentration-Time Profiles By Treatment and Gender 

PD Results: Defer to the clinical reviewer 

Safety Results 
Co-administration of BMT +Ethanol did not result in an increased frequency of treatment-emergent AEs. 
Among all subjects, the most common AEs, reported in at least 5% of subjects in any treatment group, 
were flushing, somnolence, headache, hiccups, nausea, feeling hot, dizziness (excluding vertigo), taste 
disturbance and nasal congestion. There were no overall significant differences in the number of subjects 
with AEs based on the Kruskal-Wallis exact test (p > 0.05). Some AEs, such as nausea, headache and 
flushing, were reported more often in female subjects than in male subjects. Somnolence was reported 
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more often in male subjects than in female subjects. One subject (male subject (b) (6)  experienced a brief 
15-second syncopal episode after receiving BMT+Ethanol. This episode occurred approximately 2 hours 
and 30 minutes after the start of the ethanol drink. 

Conclusions 

	 Ethanol did not have a significant effect on BMT PK, and, conversely, BMT did not have a 
significant effect on ethanol PK in these subjects. 

Reviewer’s Comment: 
The ethanol dose of 0.6 g/kg is approximately equivalent to 4 ounces of vodka or 2 glasses of wine or 2 
beers and was selected as representing a significant and relevant amount of ethanol that might be 
ingested in close proximity to BMT administration in patients using study medication in the “at-home” 
setting. Overall, the study design appears to be sufficient to detect the PK interactions between BMT and 
ethanol. 
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5 Population PK 
The Applicant submitted a population PK/PD report entitled “Population Pharmacokinetics and 
Pharmacodynamics Analysis for Bremelanotide”. Analyses in this report include population PK analysis, 
FSFI and FSDS analysis, blood pressure analyses, SSE analyses, and nausea/vomiting analyses.  

Objectives: The objectives of the report were to characterize bremelanotide population pharmacokinetics 
and possible effect of demographic factors and concomitant medication on bremelanotide 
pharmacokinetics in premenopausal women. 

Data: The population pharmacokinetic analysis included PK data from two Phase 1 studies 
(Studies PT-141-2002-14 and PT-141-56), one Phase 2b study (PT-141-54) and two Phase 3 studies 
(BMT-301 and BMT-302). Details of the included studies are summarized in Table 1. 

Table 1: Summary of Studies Included in Population PK Analysis 

Source: Table 1 on page 15 of Applicant’s population PKPD report PPK1819 

A total of 4632 PK samples from 963 subjects from Studies PT-141-2002-14 (n = 23), PT-141-56 (n = 
36), PT-141-54 (n = 294), BMT-301 (n = 319), and BMT-302 (n = 290) were included in the population 
PK analysis. The demographic data for subjects included in the final population PK dataset is summarized 
in Table 2. 
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Table 2: Summary of Continuous Covariates at Baseline 

Source: Table on page 134 of Applicant’s population PKPD report PPK1819 

Population PK Model Development 
Base Model: The selected base model was a 2-compartmental model with first-order processes, fixing 
F1=1 and KA=0.535 /hr, using exponential error models to describe the IIV of CL & V2 and allowing 
correlation between CL & V2, using an additive plus proportional error model to describe the intra-
individual variability, and analyzing the data in original scale.  

Final Model: Covariate analysis were conducted with SCM algorithm in PsN for assessing influence of 
each covariate on bremelanotide pharmacokinetic parameters such as apparent clearance (CL/F) and 
apparent volume of distribution (V2/F. The final backward model from SCM contained the following PK 
parameter-covariate relationships: CLWEIGHT-2, CLSITE-1, CLPOP-1 CLEGFR-1, V2WEIGHT-1, 
V2SITE-1, V2POP-1, with 1: a linear function, and 2: a power function. 

The final model was a 2-compartmental model with first-order processes, fixing F1=1 and KA=0.535 /hr, 
using exponential error models to describe the IIV of CL & V2 and allowing correlation between CL & 
V2, using an additive plus proportional error model to describe the intra-individual variability, and 
analyzing the data in original scale. EGFR, GRP and WEIGHT were significant covariates on CL. GRP, 
INJ and WEIGHT were significant covariates on V2. All the covariate-parameter relationships were via a 
linear function, except that V2-WEIGHT relationship was via a power function. 

The parameter estimates from the final model (Model 157) including covariate effects are summarized in 
Table 3. 
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Table 3: Parameter Estimates and Covariate Effects for Bremelanotide Population 
Pharmacokinetic Final Model (Model 157) 

Source: Table 2 on page 32 of Applicant’s population PKPD report PPK1819 

Model Evaluation: The final model was evaluated graphically by goodness-of-fit plots, visual predictive 
checks (VPCs) as well as bootstrap evaluation. The goodness-of-fit plots for the final model are displayed 
in Figure 1 and the VPCs plots are demonstrated in Figure 2. 
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Figure 1: Goodness-of-Fit Plots for the Final Population Pharmacokinetic Model 

Source: Figure 5 on page 30 of Applicant’s population PKPD report PPK1819 

 Figure 2: Visual Predictive Checks for 1.75 mg Dose for the Final Population PK Model 
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In the upper panel, blue cycles: the observed individual data (> LLOQ); dashed and solid red lines: the 2.5th, 50th, and 97.5th percentiles of
 
the observed data (> LLOQ); blue and red shaded areas: model-predicted 95% confidence interval for the 2.5th, 50th, and 97.5th percentiles.
 
In the lower panel, red cycles and red line: the observed concentrations of total < LLOQ;blue shaded areas: model-predicted 95% confidence 

interval of concentrations. GRP=1: HSDD; FSAD/mixed (most common); GRP=0: healthy.
 
WTBIN=1: WEIGHT ≤ 74.5 kg; WTBIN=2: WEIGHT>74.5 kg. DOSE unit: mg.
 

Source: Adapted from Appendix 8.2.15 on page 150-155 of Applicant’s population PKPD report 

PPK1819
 

Reviewer’s comments: The Applicant’s population PK analysis is acceptable. The final population PK 
model appeared to be able to characterize the PK profile of bremelanotide as indicated in the applicant’s 
goodness-of-fit plots and the VPC plots. The reviewer was able to verify the Applicant’s analysis.  
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6 Exposure-Response Analyses 
The efficacy data were from Phase 2 study PT-141-54 and Phase 3 studies BMT-301 and BMT-302. 

In study PT-141-54 blood samples for PK analysis were collected at predetermined time points before and 
for up to 4 hrs after in clinic, randomized study drug administration during Visits 5 and 7 (up to 2 hrs 
post-dosing after Amendment #4). Visit 5 was the randomization visit, and Visit 7 was approximately one 
week after Visit 5. The concentration data were included in the analysis. 

In study BMT-301 and BMT-302, pharmacokinetic plasma samples were obtained at Visit 3 at 3 time 
points (15-45, 46-90, and > 90 minutes) after an observed dose, and the concentration data were included 
in the analysis. 

Pharmacodynamic Data:The efficacy data from the study included in the analysis: 
• The desire domain of the Female Sexual Function Index (FSFI)  collected at each visit, every 4 
weeks, from baseline to end of study. 
• The desire item (Item 13) of the FSDS-DAO collected at each visit, every 4 weeks, 
from baseline to end of study. 
• The number of satisfying sexual events (SSEs) associated with study drug administration 
(defined as an SSE that occurred within 16 hours of dosing) from baseline to end of study. 

For FSFI, FSDS-DAO and SSE data, the baseline referred to the data collected pre-dose at 
Visit 5. Because FSFI, FSDS-DAO and SSE evaluate patients’ sexual desire or sexual events 
in the last 4 weeks, the pre-dose data at the randomization visit reflected patients’ sexual 
desire or sexual events during the 4-week run-in period. 

The safety data included in the analysis were SBP, DBP, nausea and vomiting. 

FSFI Data: The FSFI Q1 and Q2 data were pooled from 3 studies. The number of data records and 
number of subjects from each study that were included in the analysis are shown below: 

• 1242 of 1407 total records were used from 363 of 438 total subjects in Study 54. 
• 3642 of 3891 total records were used from 626 of 665 total subjects in Study 301. 
• 3146 of 3464 total records were used from 566 of 635 total subjects in Study 302 

FSFI Q1 Modeling: Because FSFI Q1 scores are discrete categorical data ranging from 1 to 5 with the 
higher the score, the more sexual desire a subject has, an ordered categorical data model was used, and 
the codes denoted ordering but not distances between categories. The proportion of subjects having a 
specific score at a given time was essentially a probability. The probability values are bound between 0 
and 1, and can cause numeric problems during modeling. Therefore, logit transformations were used to 
handle the probability values, and the logit itself has no boundary and can range from -∞ to +∞ (typically 
from -8 to +8, or from -6 to +6, is sufficient to cover the probability range from 0 to 1). Cumulative logits 
(LGEs, where GE stands for great than or equal to) were used to capture the logits for score ≥ 2, ≥ 3, ≥ 4, 
≥ 5, and then cumulative logits were back transformed into cumulative probabilities (PGEs). And the 
probability for a specific score was calculated as the difference between two adjacent cumulative 
probabilities. An additive error model was used to describe the IIV for cumulative logit for score ≥ 2 
(LGE2) in all the models. 

Some key equations used in the model development are shown below. 
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;Baseline values 
B2 for LGE2 
B3 for LGE3-LGE2 
B4 for LGE4-LGE3 
B5 for LGE5-LGE4 
;Logits for score ≥ 2, score ≥ 3, score ≥ 4, score ≥ 5 
LGE2 = B2 + TEF2 + DEF2 + ETA(1) 
LGE3 = LGE2 + B3 + TEF3 
LGE4 = LGE3 + B4 + DEF4 
LGE5 = LGE4 + B5 
;Probabilities for score ≥ 2, score ≥ 3, score ≥ 4, score ≥ 5 
PGE2 = EXP(LGE2)/(1+EXP(LGE2)) 
PGE3 = EXP(LGE3)/(1+EXP(LGE3)) 
PGE4 = EXP(LGE4)/(1+EXP(LGE4)) 
PGE5 = EXP(LGE5)/(1+EXP(LGE5)) 
;Probabilities for score = 1, score = 2, score = 3, score = 4, score = 5 
P1 = (1-PGE2) 
P2 = (PGE2-PGE3) 
P3 = (PGE3-PGE4) 
P4 = (PGE4-PGE5) 
P5 = PGE5 
where Bs were baseline values, LGEs were cumulative logits, PGEs were cumulative 
probabilities (note that PGE2 ≥ PGE3 ≥ PGE4 ≥ PGE5), TEFs were time effect, DEFs are 
drug effect, and ETA(1) was the random-effects parameter for IIV for LGE2. 

The drug effect (DEF) was added as a linear function to a placebo model with a slope variable multiplied 
by a drug exposure variable. A proportional odds model was used for the drug effect. 
The average concentration during the active dosing days (CAVDOSE) was used as the drug 
exposure variable initially during the model development (Model 209 and onwards). Two 
tolerance terms (TOLEs) and one offset term were added to modify the time effects (TEFs) 
to further capture the fluctuation in the observed data that could not be explained by the drug 
effect (Models 214, 216 and 217). The linear drug effect (DEF2) on LGE2 was the main drug effect and it 
described that the higher the average concentration during the active dosing days, the higher the logit (and 
thus the probability) of achieving a score ≥ 2, and the higher the probabilities of achieving a score ≥ 3, a 
score ≥ 4, and a score of 5. 

SCM was used for the covariate analysis. The following covariates were found to be 
significant on LGE2: PLAC, RACE, and WEIGHT, where PLAC was injection site from the 
previous visit until the current visit (0: always thigh, 1: always abdomen (most common), and 
4: combination of sites), RACE was race (0: White [most common], 1: Black, 2: Asian, 3: 
Native American, 4: Pacific Islander, 5: Other or Multiple), and WEIGHT was weight 

Final Model for FSFI Q1 
The final model was an ordered categorical data model with logit transformations and back 
transformation to probabilities to describe the proportion of subjects achieving a specific FSFI Q1 score 
over time. A linear drug effect (DEF2) on the cumulative logit for scores ≥ 2 (LGE2) and a proportional 
odds model were used to describe the observed trend of less patients having FSFI Q1 score=1 and more 
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patients having FSFI Q1 score ≥ 2 with BMT treatment. The model predicted that the higher the average 
concentration during the active dosing days, the higher the logit (and thus the probability) of achieving a 
score ≥ 2, and the higher the probabilities of achieving a score ≥ 3, a score ≥ 4, and a score of 5. The 
covariate effects of injection site, race and weight were mainly on the baseline values of the LGE2. 
Different exposure metrics provided similar results. The parameter estimates from the final model are 
shown in 
Table 4. The visual predictive check plots for the final model is shown in Figure 3. 

Table 4: Parameter Estimates from the Final Model for FSFI Q1 

Source: Table 3 on page 45 of Applicant’s population PKPD report PPK1819 

Figure 3: FSFI Q1 Visual Predictive Check Plots for Studies 301 and 302 (Final FSFI Q1 Model)  
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Source: Figure 11 on page 49 of Applicant’s population PKPD report PPK1819 

Exposure-Response Relationship for FSFI Q1: The observed FSFI Q1 maximum change from baseline 
(baseline defined as the score at the time of randomization) for each subject during the randomization 
period vs corresponding model-predicted average concentration during dosing days (CAVDOSE) in 
Studies 54, 301 and 302 are shown in Figure 4. 

As shown in Figure 4, more than 60% of the placebo subjects had no improvement in FSFI 
Q1 score (i.e., maximum change from baseline = 0), while all the subjects who received active 
doses had improvement in FSFI Q1 score by at least 1 point compared to the baseline. As the 
CAVDOSE values increased, there was generally a trend of an increasing percentage of 
subjects achieving improvement by at least 2 points. However, the trend was weak due to the 
variability in the data. The overall exposure-response relationship for FSFI Q1 is flat. 

Figure 4: Observed FSFI Q1 Maximum Change from Baseline vs Model-Predicted Average 
Concentration During Dosing Days in Studies 54, 301 and 302 

APPEARS THIS WAY ON ORIGINAL
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The CAVDOSE values were binned into 6 groups. The group with CAVDOSE=0 was subjects who did 
not administer any active dose (e.g., placebo subjects). The remaining 5 groups were from subjects who 
received active doses (0.75, 1.25 and 1.75 mg) and each group had roughly the same number of subjects. 
The x-axis values were calculated as the (min + max)/2 of each group’s CAVDOSE values 

Source: Figure 12 on page 50 of Applicant’s population PKPD report PPK1819 

FSFI Question 2 Modeling: The modeling approach for FSFI Q2 were very similar to FSFI Q1. The 
final model was an ordered categorical data model with logit transformations and back transformation 
to probabilities to describe the proportion of subjects achieving a specific FSFI Q2 score over time. A 
linear drug effect (DEF2) on the cumulative logit for scores ≥ 2 (LGE2) and a proportional odds model 
were used to describe the observed trend of less patients having FSF2 Q2 score=1 and more patients 
having FSF2 Q2 score ≥ 2 with BMT treatment. The model predicted that the higher the average 
concentration during the active dosing days, the higher the logit (and thus the probability) of achieving a 
score ≥ 2, and the higher the probabilities of achieving a score ≥ 3, a score ≥ 4, and a score of 5. The 
covariate effects of body mass index (BMI) and race were mainly on the baseline values of the LGE2. 
Different exposure metrics provided similar results. 

The parameter estimates from the final model are shown in Table 5. The visual predictive check plots for 
the final model is shown in Figure 5. 

APPEARS THIS WAY ON ORIGINAL
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Table 5: Parameter Estimates from the Final Model for FSFI Q2 

Source: Table 4 on page 53 of Applicant’s population PKPD report PPK1819 

Figure 5: FSFI Q2 Visual Predictive Check Plots for Studies 301 and 302 (Final FSFI Q2 Model) 

56
 

Reference ID: 4450019
 



 
 

 
 

 

 
 

 

 

 

 

 
 

 

  

 
  

Source: Figure 15 on page 56 of Applicant’s population PKPD report PPK1819 

Exposure-Response Relationship for FSFI Q2: The observed FSFI Q2 maximum change from baseline 
(baseline defined as the score at the time of randomization) for each subject during the randomization 
period vs corresponding model-predicted average concentration during dosing days (CAVDOSE) in 
Studies 54, 301 and 302 are shown in Figure 6. 

As shown in Figure 6, more than 60% of the placebo subjects had no improvement in FSFI 
Q2 score (i.e., maximum change from baseline = 0), while all the subjects who received active 
doses had improvement in FSFI Q2 score by at least 1 point compared to the baseline. Among 
the subjects who received active dose, the trend between the CAVDOSE values and percentage 
of subjects achieving improvement was not very clear due to the variability in the data. The overall 
exposure-response relationship for FSFI Q2 is flat. 

Figure 6: Observed FSFI Q2 Maximum Change from Baseline vs Model-Predicted Average 
Concentration During Dosing Days in Studies 54, 301 and 302 

Source: Figure 16 on page 57 of Applicant’s population PKPD report PPK1819 

FSDA Modeling: The dataset used for FSDA-DAO Item 13 were from Phase 2 study (Study 54) and 
Phase 3 Studies (Studies 301 and 302). The number of data records and number of subjects from each 
study are as the following: 

 1240 of 1406 total records were used from 363 of 438 total subjects in Study 54.
 

 3642 of 3888 total records were used from 628 of 665 total subjects in Study 301. 

 3142 of 3452 total records were used from 566 of 634 total subjects in Study 302
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The scores from FSDS-DAO Item 13 (shortened as FSDS) was set as the DV in the NONMEM control 
streams for the analysis. 

Similar to the models sused for FSFI Q1 and Q2 analyses, an ordered categorical data model was used for 
FSDS. The final model was an ordered categorical data model with logit transformations and back 
transformation to probabilities to describe the proportion of subjects achieving a specific FSDS score over 
time. A linear drug effect (DEF3) on the cumulative logit for scores ≤ 3 (LLE3) and a proportional odds 
model were used to describe the observed trend of less patients having FSDS score=4 and more patients 
having FSDS score ≤ 3 with BMT treatment. The model predicted that the higher the average 
concentration during the active dosing days, the higher the logit (and thus the probability) of achieving a 
score ≤ 3, and the higher the probabilities of achieving a score ≤ 2, a score ≤ 1, and a score of 0. The drug 
effect was sensitized over time, so for a given drug exposure, the observed drug effect increased 
slowly over time. The covariate effect of race was mainly on the baseline values of the LLE3. 
Different exposure metrics provided similar results.  

The parameter estimates for the final model are shown in Table 6. The VPC plots for the final model are 
shown in Figure 7. 

Table 6: Parameter Estimates from the Final Model for FSDS-DAO Item 13 

Source: Table 5 on page 62 of Applicant’s population PKPD report PPK1819 

Figure 7: Visual Predictive Check Plots for Studies 301 and 302 for Final FSDS-DAO Item 13 
Model 
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Source: Figure 19 on page 65 of Applicant’s population PKPD report PPK1819 

Reviewers Comments: The population pharmacodynamic analysis was able to characterize observed 
FSFI Q1 or Q2 and FSDS-DAO. The Applicant’s analyses were verified by the reviewer. There was no 
evident exposure-response relationship for the primary efficacy endpoints, and there was no trend of 
observed FSFI Q1 or Q2 maximum change from baseline vs. body weight in patients dosed with BMT 
1.75 mg. Dose adjustment based on body size is not necessary. 

Blood Pressure (SBP and DBP) Modeling: SBP and DBP data were pooled from 3 studies. The number 
of data records and number of subjects from each study that were included in the analysis are shown 
below: 
• 123760 of 124484 total records were used from 393 of 394 total subjects in Study 54. 
• 3786 of 5084 total records were used from 635 of 642 total subjects in Study 301. 
• 3476 of 4712 total records were used from 590 of 596 total subjects in Study 302. 

The Final Model for SBP: The double-delta SBP (ddSBP) and double-delta DBP (ddDBP) values were 
used in the NONMEM analysis. The double-delta BP was calculated as the change from pre-dose baseline 
adjusted by the time-matched 1st 24-hr ABPM value or 1st BP manual monitoring within the same subject. 
The final model for ddSBP contained a BASE model plus a linear drug effect term. The BASE model 
included typical baseline, plus a device effect (DEVEFF), a 24-hr circadian rhythm, a 12-hr circadian 
rhythm and inter-occasion variability to describe the difference between Visits 5 and 7 for Study 54. The 
drug effect was associated with the concentrations in the peripheral compartment. There was no clear 
relationship between covariates (demographics, concomitant medications, injection site, baseline SBP or 
DBP values, and lab values) and the drug effect at a given concentration. 

The parameter estimates for the final model are shown in Table 7. The basic GOF plots for the final 
ddSBP model are shown in Figure 8. The VPC plots for the ddSBP from the final model are shown in 
Figure 9. 
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Table 7: Parameter Estimates for the Final ddSBP Model 

Source: Table 9 on page 76 of Applicant’s population PKPD report PPK1819 

Figure 8: Basic Goodness of Fit Plots of the Final ddSBP Model (Model 115) 
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Blue circles: observed or model-predicted data points. Black lines: line of unity or horizontal line with 
y=0. Red lines: smooth lines. |iWRES|: absolute value of individual weighted residuals. 
Unit of observations, population predictions and individual predictions: mmHg 

Source: Figure 22 on page 74 of Applicant’s population PKPD report PPK1819 

Figure 9: Visual Predictive Check Plots (Final ddSBP Model) 

Cycles: the observed individual data; blue (model-prediction) and gray (observed data) lines: 5th, 50th, 
and 95th percentiles; blue (model-prediction) and gray (observed data) shaded area: 90% PI. PI: 
prediction interval. 

Source: Figure 2 on page 6 of Applicant’s response to Information Request of Aug 15, 2018 

Simulations for ddSBP: A simulation was conducted with the software Berkeley Madonna to 
demonstrate the typical concentrations in the plasma and peripheral compartment after a single SC dose 
of 1.75 mg of BMT and the associated SBP increase (Figure 10). 

The simulation showed that after a SC dose of 1.75 mg BMT, the typical Cmax in the plasma and in the 
peripheral compartment was 77.1 and 31.9 ng/mL, respectively, and the Tmax in the peripheral 
compartment was about 2 hrs after the Tmax in the plasma. The mean and upper bound of the 95% one-
sided CI of the largest SBP increase were calculated as follows: 

• Mean of the largest SBP increase = 31.9 (ng/mL) x 0.126 mmHg/(ng/mL) = 4.02 mmHg 

• Upper bound of the 95% one-sided CI of the largest SBP increase = 31.9 (ng/mL) x 0.166 

mmHg/(ng/mL) = 5.30 mmHg 
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where 0.126 and 0.166 mmHg/(ng/mL) were the median and the upper bound of the 90% two-sided CI 
from the bootstrap results for the typical slope. The upper bound of the 95% one-sided CI = The upper 
bound of the 90% two-sided CI. 

Figure 10: Simulated Typical Concentrations in the Plasma and Peripheral Compartment and 
Mean SBP Increase after a Single SC Dose of 1.75 mg BMT 

Source: Figure 24 on page 78 of Applicant’s population PKPD report PPK1819 

The Final Model for ddDBP: The final model for ddDBP contained a BASE model plus a linear drug 
effect term. The BASE model included a 24-hr circadian rhythm, a 12-hr circadian rhythm and inter-
occasion variability to describe the difference between Visits 5 and 7 for Study 54. The drug effect was 
associated with the concentrations in the peripheral compartment. There was no clear relationship 
between covariates (demographics, concomitant medications, injection site, baseline SBP or DBP values, 
and lab values) and the drug effect at a given concentration 

The parameter estimates for the final model are shown in Table 8. The basic GOF plots for the final 
ddSBP model are shown in Figure 11. The VPC plots for the ddSBP from the final mode are shown in 
Figure 12. 

62 

Reference ID: 4450019 



 
 

 
 

 
 

 

 

 

Table 8: Parameter Estimates for the Final ddDBP Model 

Figure 11: Basic Goodness of Fit Plots of the Final ddSBP Model (Model 115) 

Blue circles: observed or model-predicted data points. Black lines: line of unity or horizontal line with 

y=0.
 
Red lines: smooth lines. |iWRES|: absolute value of individual weighted residuals. 

Unit of observations, population predictions and individual predictions: mmHg. 
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Time: actual time after the very 1st dose (hr). 

Source: Figure 25 on page 78 of Applicant’s population PKPD report PPK1819 

Figure 12: Visual Predictive Check Plots (Final ddDBP Model) 

Source: Figure 3 on page 7 of Applicant’s response to Information Request of Aug 15, 2018 

Simulations: A simulation was conducted with the software Berkeley Madonna to demonstrate the 
typical concentrations in the plasma and peripheral compartment after a single SC dose of 1.75 mg of 
BMT and the associated DBP increase (Figure 13). 

The simulation showed that after a SC dose of 1.75 mg BMT, the typical Cmax in the plasma and in the 
peripheral compartment was 77.1 and 31.9 ng/mL, respectively, and the Tmax in the peripheral 
compartment was about 2 hrs after the Tmax in the plasma. The mean and upper bound of the 95% one-
sided CI of the largest DBP increase were calculated as follows: 

• Mean of the largest DBP increase = 31.9 (ng/mL) x 0.119 mmHg/(ng/mL) = 3.80 mmHg 

• Upper bound of the 95% one-sided CI of the largest DBP increase = 31.9 (ng/mL) x 0.149 

mmHg/(ng/mL) = 4.75 mmHg 
where 0.119 and 0.149 mmHg/(ng/mL) were the median and the upper bound of the 90% two-sided CI 
from the bootstrap results for the typical slope . The upper bound of the 95% one-sided CI = The upper 
bound of the 90% two-sided CI. 
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Figure 13: Simulated Typical Concentrations in the Plasma and Peripheral Compartment and 
Mean DBP Increase after a Single SC Dose of 1.75 mg BMT 

Source: Figure 27 on page 84 of Applicant’s population PKPD report PPK1819 

Simulations of Mean BP Increase after SC Dose of 1.75 mg BMT: A overlay plot of typical 
concentration in the plasma and peripheral compartment and mean BP increase after a single SC dose of 
1.75 mg BMT is shown in Figure 14. 

Figure 14: Simulated Typical Concentrations in the Plasma and Peripheral Compartment and 
Mean BP Increase after a Single SC Dose of 1.75 mg BMT 

APPEARS THIS WAY ON 
ORIGINAL
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Black line: concentrations in the plasma; red line: concentrations in the peripheral compartment; green 
line: 
mean SBP increase; blue line: mean DBP increase 

Source: Figure 41 on page 106  of Applicant’s population PKPD report PPK1819 

Additional analyses were conducted by the Applicant to simulate the time course of mean change of SBP 
and DBP at 0.75 mg, 1.25 mg, 1.75 mg, 5 mg dose using the final ddSBP and ddDBP model,in response 
to FDA information request of Aug 18, 2018. The simulated mean SBP and DBP increases vs time after a 
single SC dose of 0.75 mg, 1.25 mg, 1.75 mg, and 5 mg BMT are shown in Figure 15. The largest mean 
SBP increase was predicted to be 1.72, 2.87, 4.02 and 11.5 mmHg after a single SC dose of 0.75 mg, 1.25 
mg, 1.75 mg and 5 mg BMT, respectively (Figure 15; Table 9). The predicted mean increase for DBP 
was slightly lower than that for SBP, for a given dose (Figure 15; Table 9). 

Figure 15: Simulated Mean SBP and DBP Increases after a Single SC Dose of 0.75 mg,1.25 mg, 1.75 
mg, and 5 mg BMT 

APPEARS THIS WAY ON 
ORIGINAL
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Source: Figure 1 on page 4 of Applicant’s response to Information Request of Aug 15, 2018 

Table 9: Simulated Largest Mean SBP and DBP Increases after a Single SC Dose of 0.75 mg, 1.25 
mg, 1.75 mg, and 5 mg BMT 

Source: Table 1 on page 4 of Applicant’s response to Information Request of Aug 15, 2018  

Reviewer’s Comments: The final model for ddSBP and ddDBP were similar. The increase in blood 
pressure can be characterized with a Base model and a linear drug effect term. There was a clear 
association between the drug effect and the concentrations in the peripheral compartment.  
However, while the models were able to describe the over association between blood pressure and drug 
concentrations, due to large inter-subject variabilities, the predicted mean change of blood pressure 
should be interpreted with caution and cannot be considered as representative for certain individuals or 
subgroups of patients.  

67 

Reference ID: 4450019 



 
 

 

 

 

 
 

 
 

 
 

6.2 Exposure/Dose Response Relationship for Safety 
Vomiting: The exposure-response relationship for safety were conducted using data from 1621 subjects 
enrolled studies 54, 301, and 302. The effect of bremelanotide on nausea and vomiting were 
characterized, including body weight as a covariate. A logistic regression analysis was used. The 
maximum of the actual Cmax values across intervals for each subjects from the three studies were used as 
the exposure metric. The maximum observed BMT Cmax was a good predictor of the probability of 
having a vomiting event. There was a clear relationship between vomiting and Cmax (Figure 16). 

Figure 16: Relationship between Probability of Vomiting per Dose using Cmax as a Predictor at an 
Adjusted Body Weight of 74.2 kg 

Source: Figure 36 on page 97 of Applicant’s population PKPD report PPK1819 

The plasma exposures after a BMT dose were body weight dependent with higher body weight showing 
lower exposures than lower body weight for the same fixed dose. After adjusting for body weight, a 10
ng/mL and a 50-ng/mL increase in Cmax increased the odds of experiencing a vomiting event by 1.35 
times (35%) and 4.5 times, respectively. These results indicated that the general incidence of experiencing 
a vomiting event was low, but amongst those patients experiencing an event, the probability of vomiting 
was dependent on maximum plasma exposures, which in turn was a function of the body weight. 

Nausea and Nausea Severity Over Time: The longitudinal binary outcome of nausea occurrence was 
modeled using the generalized linear mixed effects modeling (GLMM) method. 

68
 

Reference ID: 4450019 



 
 

 

 

 

 
 

 

 
 

  
 

 

 

 

 
  

 

The logit of the probability of nausea occurrence was found to be related to Cmax, with a random effect 
(η1) for between subject variability included on the intercept. Weight and injection site were tested for 
inclusion in this model in addition to Cmax, but were found to be not statistically significant. Therefore, 
the final model only contained Cmax as the predictor. The final model parameter estimates are given in 
Table 10. In this final model, the odds of a person experiencing nausea was 2 times the odds in the same 
person per 10 ng/mL increase in Cmax (i.e., odds ratio=exp(0.0698×10)=2). The variance (ω2) for 
between subject variability was estimated to be 27.5. 

Table 10: Final Parameter Estimates and Odds Ratios for Nausea Occurrence Related to Cmax 

The predicted and observed probabilities of nausea by dose group is shown in Figure 17. 


Figure 17: Bar Chart of Predicted and Observed Probability of Nausea per Dose by Dose Group
 

Source: Figure 38 on page 100 of Applicant’s population PKPD report PPK1819 

Reviewer’s Commments: The incidence rate shown in Figure 16 and Figure 17 were based on per dose 
data from 1822 subjects receiving placebo or 0.75, 1.25, or 1.75 mg BMT from Studies 54, 301, and 302. 
Each subject had multiple rows of longitudinal data with each row describing each dosing event. For 
each dosing event, nausea occurrence (0 = no, 1 = yes) and nausea severity (0 = none, 1 = mild, 2 = 
moderate, 3 = severe) were included in the dataset. Only nausea events occurring within four hours after 
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a dosing event were included in the analysis because nausea was deemed to be an acute response after 
BMT dosing. Independent analysis was conducted by the reviewer using proportions of subjects 
experiencing at least one nausea  is shown in Figure 19. Same conclusions were reached with the 
Applicants regarding the effect of Cmax and body weight on nausea. 

Relationship between body weight and nausea occurrence was also explored using the Generalized 
Estimating Equation (GEE) METHOD. Weight was found to be a statistically significant covariate (p
value=0.0034). The final linear model is shown as follows:  

Logit (p(Nausea=1)) = β0 + β1*Weight 
The final model parameter estimates are given in Table 11. With every 10 kg decrease in weight, the odds 
of nausea increased by 16%. Additionally, a weight decrease from the 90th to 10th percentile (108.1 kg to 
58 kg, respectively), resulted in a 109% increase in the odds of nausea occurrence. This was consistent 
with the finding that heavier subjects tended to have lower Cmax and lower probability of nausea 
compared to lighter subjects. 

Table 11: Final Parameter Estimates and Odds Ratios for Nausea Occurrence Related to Weight 

Nausea Severity: The relationship between weight and severe nausea (compared to none, mild, or 
moderate nausea) was also tested using logistic regression analysis.  Cmax was also the only statistically 
significant predictor for severe nausea vs. none, mild, or moderate when Cmax, weight and injection site 
were all included in the model for evaluation. 
The final model is shown as follows: 
Logit (P(NauseaSev=Severe)) = β0 + β1*Cmax+η1 

The final parameter estimates for this model is shown in Table 12. The odds of severe nausea 
were found to be 1.79 times the odds within the same individual per 10 ng/mL increase in 
Cmax (i.e., odds ratio=exp(0.058×10)=1.79). The variance (ω2) for between subject variability 
was estimated to be 110. 

Table 12: Final Estimates and Odds Ratios for Nausea Severity (Non, Mild, or Moderate vs. Severe) 
Related to Cmax 
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Source: Table 20 on page 103 of Applicant’s population PKPD report PPK1819 

Reviewer’s Comments: Independent analysis by the reviewer reached the same conclusion as the 
Applicant’s analysis regarding the relationship between vomiting/Nausea and bremelanotide Cmax and 
body weight. The reviewer used  a logistic regression model to describe nausea data from Phase 3 studies 
301 and 302 in subjects receiving placebo or BMT 1.75 mg SC (Figure 18). The proportions of subjects 
who ever experienced at least one  nausea event was plotted with values of Cmax or body weight. As 
shown in the figure, lower body weight subjects have higher drug exposure and were observed and 
predicted to have higher risks of nausea. The lowerest body weight quartile had about 50% of nausea 
rate compared to about 40% of overall rate in subjects administered BMT 1.75 mg SC.  While dose 
adjustment is not necessary, subjects with lower body weight might use the drug with caution. 

Figure 18. Predicted and Observed Probability of Nausea by Cmax and Body Weight 

Source: created by FDA reviewer using data file “nausea.xpt.” Data were from 1245 subjects from study 301 and 
302 receiving BMT 0 mg and 1.75 mg SC in the plot for Cmax (left) and were from 612 subjects receiving BMT 1.75 
mg SC for body weight (right). Observed (dots) and model predicted probabilities (line) with 95% CI is (shaded 
area) based on a logistic model plotted at the median of individual Cmax or body weight values. 
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7. Mechanistic Safety Assessment 

7.1 Study PT-141-2005-28 

Title: A Double-Blind, Randomized, Parallel Trial to Assess the Electrocardiographic Effects of BMT 
Using a Single Clinical and a Single Supratherapeutic Dose Compared to Placebo and Moxifloxacin 
(a Positive Control) in Healthy Men and Women 

Objectives:  
 To assess the electrocardiographic effects of a single 5-mg dose and a single 20-mg dose of BMT 

compared to both placebo and moxifloxacin in healthy male and female subjects 
 To assess the single-dose PK of BMT, and to evaluate potential electrocardiographic PK-PD 

interactions of BMT in healthy male and female subjects 

Reviewer’s Comments and Notes: 

 The study design and study results can be found in Dr. Moh Jee NG’s review documented in 
DARRTS on April 30th 2013. 

 Per Review by Dr. Moh Jee NG, no significant QTc prolongation effects of BMT (doses of 5 mg 
and 20 mg) were detected in this TQT study. The largest upper bounds of the 2-sided 90% CI for 
the mean differences between BMT and placebo were below 10 ms, the threshold for regulatory 
concern as described in ICH E14 guidelines. 

 The mean PK parameters indicated that there was a disproportionate increase in BMT exposure 
as the dose increases following IN administration. Particularly, the 4-fold increase in dose from 
5 mg to 20 mg IN resulted in an approximately 8-fold increase in Cmax and an approximately 7
fold increase AUC0-inf.  As the decline in BMT concentrations following the 20-mg IN dose 
paralleled that following the 5-mg IN dose, any difference in BMT exposure was expected to be 
related more to IN absorption than to systemic elimination. 

 IN administration was associated with a moderate-to-high degrees of PK variability, as evidence 
by the mean CV values ranging between 56% and 89% for 5 and 20 mg BMT doses. 

 Although the selected supratherapeutic dose (20 mg IN) produced only about 2.5-fold higher 
exposures (Cmax and AUC) than the therapeutic dose (1.75 mg SC), the level of BMT exposure is 
higher than those observed in patients with renal and hepatic impairment. Therefore, it is 
considered that the selected supratherapeutic dose covered the worst-case scenario of BMT 
exposure and is acceptable for the QTc study. 
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Interdisciplinary Review Team for Ambulatory Blood Pressure Monitoring 

Study Consultation Review
 

Submission NDA 210557 

Submission Number 048 / 049 

Submission Date 3/29/2019 

Date Consult Received 4/1/2019 

Clinical Division DBRUP 
Note: Any text in the review with a light background should be inferred as copied from the 
sponsor’s document. 
This review responds to your consult regarding the sponsor’s ABPM evaluation. The IRT 
reviewed the following materials: 

•	 AMAG-BMT-HSDD-101 study report (NDA 210557 / SDN 053; link); 
•	 PT-141-54 study report (NDA 210557 / SDN 002; link); 
•	 Sponsor’s response to justification for population definition for AMAG-BMT-HSDD-101 

(NDA 210557 / SDN 041; link); 
•	 BMT-101 study report (NDA 210557 / SDN 002; link); 
•	 “Cardiovascular Assessment of the Effects of Bremelanotide for Premenopausal Women 

with Hypoactive Sexual Desire Disorder” (NDA 210557 / SDN 053; link); 
•	 Response to IR dated 03/05/2019 (NDA 210557 / SDN 048; link). 
•	 DCRP review for IND 64199 by Dr. Hicks dated 12/30/2016 in DARRTS; 
•	 DBRUP protocol review for NDA 210557 by Dr. Whitaker dated (12/21/2018); and 
•	 DCRP review for IND 64199 by Dr. Dunnmon dated 09/08/2017 in DARRTS. 

1 SUMMARY OF FINDINGS 
A dedicated ABPM study was conducted for bremelanotide to characterize the effects of 
bremelanotide on BP with chronic dosing and to assess whether the effect on BP persisted after 
stopping treatment. 
The study consisted of two parts: open-label dosing for 8 days followed by a randomized 
withdrawal (Figure 1). The overall findings of the study show an increase in daytime systolic and 
diastolic BP (primary endpoint; Table 1; Figure 3) at the end of the open-label period. The 
changes in BP and HR were transient and peaked between 0 and 8 h post-dose (Table 2; Figure 
4). In the randomized withdrawal, BP returned to baseline in subjects randomized to placebo, 
and, for subjects randomized to bremelanotide, the increase over baseline was similar to the 
systolic and diastolic pressure elevations that were present at the end of the open-label period 
(Table 3; Figure 5). 
In brief, the results of the study suggest that the effects of bremelanotide are transient, do not 
continue to increase between days 8 and 16 of dosing, and resolve to baseline by the next day 
following drug discontinuation. 
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During the conduct of the dedicated ABPM study, the review division raised concerns about the 
increase in BP by bremelanotide in patients receiving concomitant anti-hypertensives. To 
evaluate this the sponsor conducted a DDI PK/PD study with five anti-hypertensives. The results 
of this study are not conclusive but suggest that bremelanotide increases blood pressure in 
patients receiving anti-hypertensives and these increases are of a similar magnitude to those 
observed in patients who are not on antihypertensives. The study also suggests that the effect of 
bremelanotide on BP might be reduced, but the study was not adequately designed to quantify 
this. 

Table 1: Mean and 95% CI for change from baseline for SBP, DBP and HR on Day 8 
(FDA Analysis) 

ABPM 
parameter 

Time ∆ 
(mmHg/BPM) 

95% CI 
(mmHg/BPM) 

Systolic BP Daytime* 
average 1.9 (1.0, 2.7) 

Diastolic BP Daytime 
average 1.7 (0.9, 2.4) 

HR Daytime 
average -0.5 (-1.6, 0.7) 

* Daytime is defined as 6 am to 10 pm. 
Table 2: Mean and 95% CI for change from baseline for SBP, DBP and HR on Day 8 by 

time (FDA Analysis) 
ABPM 

parameter 
Time ∆ 

(mmHg/BPM) 
95% CI 

(mmHg/BPM) 

Systolic BP 0 to 4 h 2.5 (1.2, 3.8) 

>4 to 8 h 2.8 (1.5, 4.1) 

>8 to 12 h 1.9 (0.7, 3.2) 

>12 to 24 h -0.1 (-1.4, 1.2) 

Diastolic BP 0 to 4 h 2.7 (1.6, 3.9) 

>4 to 8 h 2.3 (1.2, 3.5) 

>8 to 12 h 1.5 (0.4, 2.7) 

>12 to 24 h 0.1 (-1, 1.2) 

HR 0 to 4 h -1.7 (-3.3, -0.1) 

>4 to 8 h -2.2 (-3.8, -0.5) 

>8 to 12 h 0.0 (-1.6, 1.6) 

>12 to 24 h 0.9 (-0.7, 2.5) 
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Table 3: Mean and 95% CI for change from baseline for SBP, DBP and HR on Day 16 
compared to Day 8 (FDA Analysis) 

ABPM 
parameter 

Time ∆BMT��BMT 

(mmHg/BPM) 

∆BMT��Placebo 

(mmHg/BPM) 

Systolic BP 0 to 4 h -0.5 (-2.8, 1.7) -4 (-6.2, -1.7) 

>4 to 8 h -0.8 (-3, 1.4) -3.9 (-6.1, -1.6) 

>8 to 12 h -2.3 (-4.6, -0.1) -1.6 (-3.8, 0.7) 

>12 to 24 h -2.8 (-5.1, -0.6) -2.7 (-5, -0.5) 

Diastolic 
BP 

0 to 4 h 0.3 (-1.8, 2.4) -3.4 (-5.5, -1.3) 

>4 to 8 h 0.6 (-1.4, 2.7) -2.8 (-4.9, -0.7) 

>8 to 12 h -2.4 (-4.5, -0.3) 0.6 (-1.5, 2.7) 

>12 to 24 h -1.6 (-3.7, 0.5) -1.7 (-3.8, 0.4) 

HR 0 to 4 h 0.4 (-2.2, 3) 3.1 (0.5, 5.7) 

>4 to 8 h 0.5 (-2.1, 3.1) 5.6 (3, 8.2) 

>8 to 12 h -2.2 (-4.8, 0.3) 4.8 (2.1, 7.4) 

>12 to 24 h 0 (-2.6, 2.6) -0.8 (-3.4, 1.8) 

1.1 RESPONSES TO QUESTIONS POSED BY SPONSOR 

Not applicable. 

1.2 COMMENTS TO THE REVIEW DIVISION 

None. 

2 RECOMMENDATIONS 

2.1 ADDITIONAL STUDIES 

None. 

2.2 PROPOSED LABEL 

Below are proposed edits to the label submitted to SDN 0040 (link) from the IRT. 
Our changes are highlighted (addition, deletion). Each section is followed by a rationale for the 
changes made. Please note, that this is a suggestion only and that we defer final labeling 
decisions to the Division. 

12.2 Pharmacodynamics 
Transient Increases in Blood Pressure 
In a dedicated open-label ambulatory blood pressure monitoring study of 127 subjects 
receiving 1.75 mg bremelanotide once-daily, an increase in daytime SBP and DBP of 
1.9 mmHg (95% CI: 1.0 to 2.7) and 1.7 mmHg (0.9 to 2.4), respectively, was observed 
after 8 days of dosing. The increase in SBP and DBP was transient with a peak effect 
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in SBP of 2.8 mmHg between 4 to 8 h post-dose and 2.7 mmHg for DBP at 0 to 4 h 
post-dose. The increase in BP was accompanied by a simultaneous and transient 
decrease in HR of -2.2 bpm (95% CI: -3.8 to -0.5). The SBP and DBP values for the 12 
to 24 h window were similar to baseline. 

(b) (4)

We recommend describing the findings of the dedicated ABPM study. 

3 BACKGROUND 

3.1 REGULATORY HISTORY 

The sponsor is developing bremelanotide (BMT), a synthetic analog of alpha melanocyte-
stimulating hormone, for as-needed treatment of female sexual dysfunction in premenopausal 
women with hypoactive sexual desire dysfunction. Bremelanotide is administered as a 1.75 mg 
subcutaneous injection no more than once a day. 
In 2016, DCRP was asked to provide comments whether other studies, which collected BP 
measurements (PT-141-2006-32, PT-141-2005-23, PT-141-54, and BMT-301 and 302), were 
adequate to characterize the effects of bremelanotide on BP and HR. A DCRP review dated 
12/30/2016 concluded that these studies were not adequate to characterize the effects of 
bremelanotide on BP and HR. The main limitation with the previous studies was the lack of 
information about effects of chronic dosing of bremelanotide on BP and how long the effects on 
BP and HR persist. An ABPM study was recommended that should evaluate the impact of repeat 
dosing of bremelanotide on BP. 
Based on the recommendations in the DCRP review, DBRUP issued an advice letter to the 
sponsor recommending that they conduct a placebo-controlled, double-blind, ABPM study with 
at least 14 days of dosing followed by a 7-day randomized withdrawal in a study population that 
is representative of the patients likely to receive bremelanotide (DARRTS 03/03/2017). The 
sponsor was also advised that this dedicated ABPM study should enroll subjects whose overall 
cardiovascular risk profile would approximate that of the to-be-marketed-to population. 
Specifically, a follow-up advice letter to the sponsor stated that, “Although the protocol indicates 
that subjects with controlled diabetes (HbA1c � 8.0%) will be enrolled and at least 
20% of enrolled subjects will have controlled hypertension (defined as receiving treatment 
with � 2 anti-hypertensive medications), the overall study population remains a relatively 
low-risk population. We recommend enrolling a population that reflects the overall 
cardiovascular (CV) risk of the to-be-marketed-to population.” (DARRTS 12/31/2018). The 
same advice letter recommended that the study should be powered to exclude a 4 mmHg increase 
in daytime SBP or a 3 mmHg in MAP. The sponsor responded to this advice letter on 01/14/2019 
noting that the sample size had been increased to 140 subjects and that the 20% target for 
enrolling subjects with controlled hypertension was based on the prevalence of hypertension in 
20 to 55 year old women using the NHANES database (SDN 41). 
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On 01/14/2019 and 01/17/2019, two additional information requests (IRs) were issued 
recommending that the sponsor prohibit the use of NSAIDs and power the study to exclude a 
4 mmHg increase in daytime systolic with a two-sided 95% CI, respectively. These changes were 
incorporated by the sponsor (DARRTS 01/28/2019). 
In the final version of the protocol, the sponsor increased the sample size from 140 to 150, 
changed the definition of hypertensive status based on the 8th Joint National Committee 
treatment guidelines and made other minor edits (DARRTS 02/04/2018). 
While the dedicated ABPM study was ongoing, DBRUP raised concerns that subjects with 
controlled hypertension on medication might experience sustained blood pressure elevations 
following single and multiple doses of bremelanotide based on the results of a PK/PD DDI study 
with bremelanotide and five anti-hypertensives (BMT-101). Therefore, in addition to reviewing 
the dedicated ABPM study (AMAG-BMT-HSDD-101), the ABPM data from study BMT-101 
was also analyzed for this review. 

3.2 KEY REVIEW QUESTIONS 

1.	 Does the increase in BP due to bremelanotide increase with chronic dosing? 

2.	 How long does the increase in BP due to bremelanotide persist? 

3.	 How is the increase in BP due to bremelanotide impacted by concomitant administration 
of anti-hypertensives? 

4	 STUDY 1: AMAG-BMT-HSDD-101 

4.1 DESIGN 

This was a two-period study: open-label treatment period with daily dosing of bremelanotide 
followed by a randomized withdrawal period (Figure 1) in healthy premenopausal females. The 
study included collection of 24-h ABPM recordings at baseline and at the end of the open-label 
and randomized withdrawal periods. 
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Figure 1: Study design for AMAG-BMT-HSDD-101 

Source: AMAG-BMT-HSDD-101 Report, Figure 1 

The primary endpoint of the study was change from baseline in daytime systolic BP (6 am to 10 
pm) on day 8 (end of open-label treatment). The study was designed to exclude a 4 mmHg 
increase assuming an increase of 2 mmHg and standard deviation of 9 mmHg. Based on these 
assumptions and an estimated 15% dropout, the sponsor enrolled 150 subjects to ensure 127 
completers. 
A key secondary endpoint was the evaluation of the changes in BP at the end of the randomized 
withdrawal period. Additional secondary endpoints included assessment of diastolic BP, MAP, 
and heart rate during the daytime as well as during the nighttime and 24 h at both the end of the 
open label and randomized withdrawal periods. 
The ABPM recordings were initiated while the subjects were in the clinical unit before the daily 
morning dose of BMT or placebo. The study also included collection of PK as well as office BP, 
which overlapped with the 24 h ABPM recording. Of note, PK samples were collected on post-
dose ABPM visits, but not during the baseline ABPM visit. The ABPM recordings included 
collection of measurements every 30 min throughout the recording period and repeat ABPM 
sessions were only permitted for the baseline recording. Furthermore, the protocol did not 
specify criteria for determining if an ABPM recording was valid based on quality control 
metrics. 

4.2 REVIEWER’S ASSESSMENT 

4.2.1 Demographics 
The study enrolled 146 premenopausal women with 127 completing the open-label period. The 
demographics of the study population are shown in Table 4. As discussed in section 3.1, the 
sponsor planned to enroll up to 20% patients with controlled hypertension, which was initially 
defined as having ≤ 2 anti-hypertensive medications and later revised to be 3 anti-hypertensive 
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medications (SDN 44). However, the sponsor was able to enroll only 2 patients with controlled 
hypertension (~1.6%). 
Table 4: Study demographics 

Source: AMAG-BMT-HSDD-101 study report, Table 7 

4.2.2 Data quality 
The percent of missing data was generally less than 10% during the 24 hours on the baseline and 
post-dose visits (Figure 2), demonstrating good overall data quality. 
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Figure 2: Percent missing data by time for each cohort. Gray shaded areas represents night 
and vertical dashed lines represent median dosing time and median dosing time plus 4 h. 

Source: Reviewer’s analysis 

4.2.3 Blood pressure assessment 
The reviewer analyzed the changes in systolic and diastolic BP and HR using a paired t-test in R. 
Changes from baseline in the mean SBP, DBP, and HR on day 8 were calculated and evaluated 
for the day time (6 am to 10 pm) and night time (10:01 pm to 5:59 am) for the ABPM 
population. The results are shown in Figure 3 and are similar to the results of the sponsor’s 
primary analysis (AMAG-BMT-HSDD-101 CSR, Page 76). 

APPEARS THIS WAY ON ORIGINAL
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Figure 3: Change from baseline (day -1) to end of open-label treatment (day 8) for systolic 
BP, diastolic BP and HR for day time (left) and night time (right). 

Source: Reviewer’s analysis 

As noted previously, the increase in bremelanotide has been observed to be time-dependent with 
a peak in the first 4 hours and return to baseline after 8 h (e.g., see Table 12-12 in PT-141-54 
CSR). The results of this study were therefore regrouped into four post-dose time intervals: 0 to 
4 h, >4 to 8 h, >8 to 12 h and >12 to 24 h and analyzed using a MMRM model with change from 
baseline as the dependent variable and visit, time window, and an interaction between visit and 
time window as fixed effects and a random intercept. Degrees of freedom were estimated using 
the Kenward-Roger method and the model was fitted using the lme4 package in R. 
The results of this analysis are shown in Figure 4 and demonstrate that the increase in BP is 
largest in the first 4 to 8 h post dose and for HR the largest decrease is in the first 8 h. These 
results are consistent with the results of PT-141-54 and suggest that the peak increase in systolic 
and diastolic BP is 2 to 3 mmHg. 

APPEARS THIS WAY ON ORIGINAL
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Figure 4: Change from baseline (day -1) to end of open-label treatment (day 8) 

Source: Reviewer’s analysis 

A comparison of the changes in BP using the same time windows as described above showed 
that the increase in BP observed after 8 days of dosing did not increase further with 8 additional 
days of dosing and that increase in BP was reduced after 8 days of placebo dosing (Figure 5). 
Figure 5: Change from day 8 (end of open-label treatment) to day 16 (end of randomized 
withdrawal) for patients receiving bremelanotide/placebo (black: Placebo) and 
bremelanotide/ bremelanotide (orange: bremelanotide) 

Source: Reviewer’s analysis 

This study demonstrates that the increase in BP with bremelanotide after 16 days of dosing is 
similar to 8 days of dosing, and that increase in BP is transient during the day and returns to 
baseline by 12 to 24 h after dosing. 
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5 STUDY 2: BMT-101 

5.1 DESIGN 

BMT-101 was a double-blind, randomized and placebo-controlled study. The objective of this 
study was to evaluate the potential for PK and PD mediated drug-drug interactions (DDIs) 
between bremelanotide and six antihypertensives (HCTZ, metoprolol, amlodipine, lisinopril, 
losartan and furosemide) in pre- and postmenopausal women. The study included three cohorts; 
however, no ABPM data was collected in the third cohort. The study design of the first two 
cohorts is shown in Figure 6. 
Figure 6: Study design of Cohorts 1 (A: HCTZ; B: metoprolol; C: amlodipine; D: 
lisinopril; E: losartan) and 2 (BMT alone) in BMT-101. 

Source: Reviewer’s schematic based on BMT-101 study report 

The doses of antihypertensives used in Cohort 1 correspond to the recommended initial dose per 
label (HCTZ [microzide] 12.5 mg qd; metoprolol [lopressor] 100 mg qd; amlodipine (norvasc) 5 
mg qd; lisinopril (prinivil) 10 mg qd; losartan (cozaar) 50 mg qd). 
Each of the panels in cohort 1 included ~22 normotensive pre and postmenopausal women (~15 
premenopausal / ~6 postmenopausal per panel). Cohort 2 included ~27 postmenopausal women. 
No formal justification for the sample size was provided. 
The study included collection of 24-h ABPMs at baseline and during the bremelanotide and 
bremelanotide-placebo treatment days. The ABPM recordings were initiated while the subjects 
were in the clinical unit before the daily morning dose of BMT or placebo. Of note, the study 
also included collection of PK as well as office BP, which overlapped with the 24 h ABPM 
recording. BP measurements were collected using ABPM every 15 min from 07:00 to 14:59; 
every 30 min from 15:00 to 21:59 and every 60 min from 22:00 to 06:59. In addition, BP 
measurements was obtained manually at the same time-points as PK collection. The protocol did 
not specify criteria triggering a repeat ABPM session or criteria to determine whether an ABPM 
record was not valid based on quality control metrics. 

Reference ID: 4436659 
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5.2 REVIEWER’S ASSESSMENT 

5.2.1 Demographics 
The demographics of the study population for BMT-101 are shown in Table 5. Unlike the 
dedicated ABPM study, this study excluded patients with concomitant use of any anti-
hypertensive drugs at baseline, and cohort 2 included only post-menopausal women whereas 
cohort 1 included pre and postmenopausal women. 

Table 5: Study demographics 
Cohort 1 Cohort 2 

(n=27)HCTZ 
(n=22) 

Metoprolol 
(n=22) 

Amlodipine 
(n=20) 

Lisinopril 
(n=21) 

Losartan 
(n=27) 

Age* (years) 42.1 
(14.03) 

46 
(11.58) 

38.9 
(14.35) 

42.4 
(12.47) 

38.6 
(14.15) 

60.5 
(2.58) 

Race, n (%) 
White 14 (63.6) 8 (36.4) 7 (35) 8 (38.1) 11 (40.7) 22 (81.5) 
Black or 
African 
American 

7 (31.8) 12 (54.5) 12 (60) 9 (42.9) 15 (55.6) 5 (18.5) 

American 
Indian or 
Alaska 
Native 

0 (0) 1 (10) 1 (5) 2 (9.5) 0 (0) 0 (0) 

Asian 0 (0) 0 (0) 0 (0) 1 (9.1) 0 (0) 0 (0) 
Other 1 (4.5) 1 (10) 0 (0) 1 (4.8) 1 (3.7) 0 (0) 

Ethnicity, n 
(%) 

Hispanic or 
Latino 

2 (9.1) 2 (9.1) 1 (5) 3 (14.3) 3 (11.1) 5 (18.5) 

Not Hispanic 
or Latino 

20 (90.9) 20 (90.9) 19 (95.5) 18 (85.7) 24 (88.9) 22 (81.5) 

Fertility Status, 
n (%) 

Post-
menopausal 

6 (27.3) 6 (27.3) 3 (15) 6 (28.6) 8 (29.6) 27 (100) 

Surgically 
stable 

4 (18.2) 5 (22.7) 6 (30) 5 (23.8) 2 (7.4) 0 (0) 

Child-
bearing 
potential 

12 (54.5) 11 (50) 11 (55.5) 10 (47.6) 17 (63) 0 (0) 

Baseline 
weight* (kg) 

66.23 
(7.611) 

70.81 
(7.958) 

73.32 
(8.379) 

71.60 
(8.892) 

77.52 
(8.947) 

70.79 
(8.135) 

Baseline BMI* 
(kg/m2) 

24.55 
(2.782) 

26.48 
(2.656) 

26.69 
(2.720) 

26.61 
(2.626) 

27.15 
(2.172) 

26.89 
(3.050) 

* Mean (SD) 
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Source: Reproduced by reviewer based on Table 14 and 15 in BMT-101 study report. Please 
note that the Anti-hypertensive group is reported for all panels in cohort 1. 

5.2.2 Data quality 
During the daytime the percent missing data (across baseline and post-dose visits) was generally 
< 20%. In contrast, during the night time the percent missing data was higher than the daytime 
(20% to 70%) (Figure 7). Overall, the data quality during the day appears reasonable, but 
nighttime results, particularly for amlodipine, should be interpreted with caution. 
Figure 7: Percent missing data by time for each cohort. Gray shaded areas represents night 
and vertical dashed lines represent median dosing time and median dosing time plus 4 h. 

Source: Reviewer’s analysis 

5.2.3 Blood pressure assessment 
The reviewer analyzed the changes in systolic and diastolic BP and HR using a MMRM model 
with change from baseline within different time-windows as the dependent variable and 
sequence, treatment, cohort, time window and interactions between treatment, time window and 
cohort. Additionally, a random effect was included on the intercept, which was nested within 
cohort. Degrees of freedom were estimated using the Kenward-Roger method and the model was 
fitted using lme4 package in R. Because of the ABPM sessions were performed during study 
visits, all the results are placebo-adjusted. Of note, the baseline used for both visits was the same 
baseline. 
Increases in systolic and diastolic BP and decrease in HR was observed following a single dose 
of bremelanotide (Figure 8). The increases in BP observed in this study were higher than that of 
the dedicated ABPM study (AMAG-BMT-HSDD-101). The reason for the higher increase in BP 
observed in this study is unclear; however, it is possible that it could be partially explained by 
differences in patient demographics as the bremelanotide-alone cohort in BMT-101 only 
included post-menopausal women whereas the dedicated ABPM study included only 
premenopausal women. 

Reference ID: 4436659 
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Figure 8: Change from baseline and placebo for systolic BP (left), diastolic BP (middle) and 

HR (right) for a single dose of bremelanotide
 

Source: Reviewer’s analysis 

While, the study was not designed to evaluate the effects of antihypertensives in normotensive 
patients due to differences in study procedures (i.e., blood draws were performed only post-
baseline; hence, there was a difference in the procedures conducted at post-baseline and 
baseline), a decrease in BP was observed for 3 out of 5 of the antihypertensives (Figure 9). The 
product inserts for the two antihypertensives that did not decrease BP (HCTZ and amlodipine) 
also notes that decreases in BP are expected to be minimal in normotensive subjects, which could 
explain the absence of a decrease for these two drugs at the time of the second ABPM for 
subjects in cohort 1 of this study. As expected, a decrease in HR was observed for metoprolol. 

APPEARS THIS WAY ON 
ORIGINAL
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Figure 9: Change from baseline for systolic BP (left), diastolic BP (middle) and HR (right) 
for HCTZ; metoprolol; amlodipine; lisinopril and losartan. 

Source: Reviewer’s analysis 

Comparison of the change from baseline between the bremelanotide + antihypertensive vs. 
bremelanotide-placebo + antihypertensive is shown in Figure 10. The results of this analysis 
show a numerically lower increase in systolic and diastolic BP for bremelanotide + 
antihypertensive compared to bremelanotide alone, which was statistically significant only for 
bremelanotide + HCTZ vs. bremelanotide-placebo + HCTZ. The significance of this observation 
is unclear as no decrease was observed for HCTZ by itself (Figure 9) and this was a post-hoc 
comparison in a small study. While, the numerically lower systolic and diastolic BP for the 
bremelanotide + antihypertensives compared to bremelanotide alone for all antihypertensives 
suggest that antihypertensives could lower the bremelanotide induced increases in BP, the study 
was not powered to quantify the magnitude and the increase with bremelanotide alone in this 
study was higher than previously conducted studies (dedicated ABPM: ~3 mmHg; DDI study: ~7 
mmHg). 

APPEARS THIS WAY ON 
ORIGINAL
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Figure 10: Change from baseline and bremelanotide-placebo 

Source: Reviewer’s analysis 

In summary, the results of this study show that the bremelanotide-induced increase in BP is still 
observed in the presence of low-dose anti-hypertensives, although there is, as expected, a trend 
toward consistent blunting of the BMT-induced pressor effect on SBP during the 24-hour period, 
and a similar overall trend toward the blunting of BMT’s diastolic pressor effects, especially in 
the first four hours after dosing. The results of the study suggest that there might be a decrease in 
BP when comparing bremelanotide alone (cohort 2) to bremelanotide + anti-hypertensive (cohort 
1); however, the study was not designed to compare across cohorts. 

APPEARS THIS WAY ON 
ORIGINAL
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CLINICAL OUTCOME ASSESSMENT (COA) CONSULT REVIEW 

COA Tracking ID: C2018101 
IND/NDA/BLA Number/ 
Referenced IND for NDA/BLA: 

NDA 210557/IND 064119 

Sponsor/Applicant: AMAG Pharmaceuticals, Inc. 
Established Name/Trade Name: Bremelanotide/VYLEESI™ 
Indication: Treatment of hypoactive sexual desire disorder (HSDD) in 

premenopausal women 
Meeting Type/Deliverable:  N/A  
Review Division: Division of Bone, Reproductive, and Urologic Products 

(DBRUP) 
Clinical Reviewer Marcea Whitaker 
Clinical Team Leader (TL) Christine Chang 
Review Division Project Manager: Jeannie Roule 
COA Reviewer: Wen-Hung Chen 
COA TL: Selena Daniels 
COA Associate Director: Elektra Papadopoulos 
Date Consult Request Received: April 3, 2018 
Date COA Review Completed: April 6, 2019 

Please check all that apply: 

This Clinical Outcome Assessment (COA) consult review is related to NDA 210557 (referenced 
IND 064119) for bremelanotide. The applicant is in phase 3 of their drug development program, 
with two completed phase 3 clinical trials.  The proposed indication is for the treatment of 
hypoactive sexual desire disorder (HSDD) in premenopausal women. 

The applicant included the following patient-reported outcome (PRO) measures in their two 
identical phase 3 randomized, double-blind, placebo-controlled trials (Studies NCT02333071 
and NCT0233896) in adult premenopausal women (�18 years) with acquired, generalized HSDD 
of at least 6 months’ duration: 

Rare Disease/Orphan Designation܆ 
Pediatric܆ 
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Table 1. COAs Included in Studies NCT02333071 and NCT0233896 
COA Name (COA Type) Concept(s) Endpoint Copy of COA 

Position1 

Female Sexual Function Sexual desire Co-primary Appendix A 
Index (FSFI) Desire Domain 
(PRO) 
Female Sexual Distress Distress with low sexual Co-primary Appendix B 
Scale- desire 
Desire/Arousal/Orgasm 
(FSDS-DAO) Question 13, 
“bothered by low desire” 
(PRO) 
Female Sexual Encounter Satisfaction with sexual Secondary Appendix C 
Profile-Revised (FSEP-R) event 
Question 10 Satisfying 
Sexual Event (SSE) (PRO) 

ClinRO= Clinician-reported outcome; ObsRO= Observer-reported outcome; 
PerfO= Performance outcome; PRO= Patient-reported outcome 

This submission included a clinical overview, summary of clinical findings, study reports, and 
applicant responses to information requests. 

The Division requested COA Staff input on the adequacy of submitted PRO data.  The applicant 
did not provide a PRO evidence dossier for review.  However, the Division had previously 
agreed on the acceptability of the FSFI Desire Domain and FSDS-DAO Question 13 as co-
primary endpoints during the IND phase (IND 064119). (Note: both COAs were used to support 
labeling claims in another HSDD application [flibanserin; NDA 022526]). 

The review concludes the following: 
x	 The FSFI Desire Domain and FSDS-DAO Question 13 includes concepts that are content 

relevant to HSDD patients based on discussion with Clinical and previous application 
that labeled data from this instrument (NDA 022526). This review concludes that the 
FSFI Desire Domain and FSDS-DAO Question 13 assesses desire and bother associated 
with low desire in the target patient population and is appropriate for labeling. 

x	 The applicant defined a clinically meaningful score change in the FSFI Desire Domain 
and FSDS-DAO Question 13 scores as 0.6-points and 1-points, respectively, based on 
anchor-based methods using phase 3 clinical trial data. While we agree with the 
applicant’s proposed threshold for the within-patient meaningful score change in the 
FSDS-DAO Question 13 (i.e., one-point change), we disagree with the proposed 
threshold for the FSFI Desire Domain as the data from the anchor-based methods and 
combined with patient input from exit surveys and interviews indicated WKDW ���� VFRUH 
points change is a more appropriate threshold in FSFI Desire Domain. 

For future medical product development, sponsors should use multiple anchor scales to provide 
an accumulation of evidence to help interpret a within-patient meaningful score change in the 

1 Please see Section C 1.3 of this COA review for the complete endpoint hierarchy. 
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proposed COAs. Anchor scales should be carefully selected to derive the threshold for within-
patient meaningful change (improvement or deterioration).  At the minimum, a static current 
state global impression of severity scale (e.g., patient global impression of severity scale) and a 
global impression of change scale (e.g., patient global impression of change scale) should be 
used to generate a threshold for improvement that represents a meaningful amount of change in 
the target population. Integrating patient input from an exit survey as an anchor may also be 
helpful to supplement patient-reported global anchors scales to inform the threshold of 
improvement. We recommend sponsors to engage FDA early (e.g., Pre-IND) and throughout 
drug development to discuss COA endpoint strategy to ensure the selected instruments and 
associated anchors are fit-for-purpose and the studies are designed appropriately for the context 
of use prior to initiation of pivotal studies. 

B. CLINICAL OUTCOME ASSESSMENT REVIEW 

1 BACKGROUND AND MATERIALS REVIEWED 

Disease Background: 

Abnormalities of female sexual desire or arousal, occurring as an acquired condition reflecting 
loss of prior function, not associated with depression, relationship dysfunction, or other 
identifiable causes and accompanied by distress, have been characterized as HSDD and female 
sexual arousal disorder (FSAD), respectively. 

Investigational Product: 

BMT (or PT-141), a cyclic heptapeptide, is a melanocortin receptor agonist that is currently 
(b) 
(4)

being developed for the treatment of premenopausal women with acquired, generalized HSDD 
(with or without arousal difficulties). Efficacy analyses in this NDA focus on the results from 
NCT02333071 (Core Study and OLE) and NCT0233896 (Core Study and OLE). These studies 
used BMT 1.75 mg administered subcutaneous on an as-needed basis (PRN). 

Regulatory Background: 

At the end of phase 2 meeting held with the Agency and the applicant on 09 April2013, there 
was detailed discussion regarding the 2 pivotal studies for this NDA. Agreement was reached 
regarding the use of premenopausal women in the Phase 3 studies, 

In the October 2015 FDA Workshop on female sexual dysfunction (FSD), the workshop panel 
recommended that the optimal clinical efficacy endpoints for HSDD studies are the FSFI-desire 
domain and the Female Sexual Distress Scale – Desire/Arousal/Orgasm (FSDS-DAO) Item 13, 
which correlate with the 2 key aspects of the diagnosis of HSDD. Based on this 
recommendation, the applicant requested that the co-primary endpoints for their Phase 3 studies 
be revised to the FSFI-desire domain and FSDS distress/desire item 13, with the number of SSEs 
as a key secondary endpoint of which the Agency agreed in September 2016, and the protocols 
and statistical analysis plan were revised accordingly prior to locking the database. 
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A Pre-NDA Meeting was held on 18 September 2017 to discuss results from the pivotal Phase 3 
clinical studies of BMT in support of an indication of HSDD in premenopausal women, and the 
submission strategy. The FDA deemed the existing studies (NCT02333071 and NCT0233896) 
were acceptable to support filing the NDA. 

The COA Staff has been consulted for the IND regarding the adequacy of the PRO measures, the 
study protocols, the psychometric analysis, and the derivation of the within-patient meaningful 
change scores. The general conclusion from the previous reviews for INDs and NDA was that 
while the FSFI desire domain (and with a 28-day recall) was not an optimal measure of desire, 
however, any beneficial effect on the FSFI desire domain could be better interpreted and 
supported by the FSDS-DAO Question 13 that would allow us to see that the level of distress 
changed together with the change of the desire domain. 

Previous COA Reviews: 

x	 AT 2014-037_IND 64119_Slagle, dated April 24, 2014 (Reference ID: 3495586) which 
provided comments on the proposal for the use of FSFI desire domain as a co-primary 
endpoint 

x AT 2014-161_IND 064119_Slagle, dated December 05, 2015 (Reference ID: 3849212) 
which provides comments on the BMT 301 protocol dated Oct 9, 2014 

x AT 2015-036_NDA 22526_Slagle, dated April 20, 2015 (Reference ID: 3735668) which 
provided review on Flibanserin 

x AT 2015-174_IND 064119_Slagle dated December 05, 2015 (Reference ID: 3849230) 
which provides comments on the second Protocol Amendment 2, dated August 13, 2015 

x	 AT 2016-149_IND 064119_Chen, dated September 20, 2016 (Reference ID: 3984640) 
which provides comments on the Sponsor’s proposed minimal clinically important 
difference (MCID) estimates derived based on Study 54 data. 

x	 AT 2016-243_IND 064119_Chen, dated November 4 (Reference ID: 4017642) which 
provided comments on psychometric analysis plan including a proposal of an 
Independent Anchor Assessment Committee to inform the sponsor’s selection of 
responder definitions 

x	 C2017181_IND 064119_Chen, dated September 7, 2017 (Reference ID: 4154420) which 
provide comments on the meaningful within-patient change established by the 
Independent Anchor Assessment Committee 

x	 C2018045_IND 064119_Chen, dated March 16, 2018 (Reference ID: 4235425) which 
provided comments on additional information needed to enhance the understanding of the 
meaningful change from the patients’ perspectives and to facilitate the interpretation of 
the study results 

Other materials reviewed: 

x 20170817-preNDA Meeting Briefing Package, Palatin Technologies, July 2017 
x 20170918-preNDA Meeting Minutes, October 17, 2017 (Reference ID: 4168612) 
x Complete clinical study report Exit Trial, Evidera for Palatin Technologies, June 18, 

2017 
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x BMT-301 Report Body, AMAG, January 15, 2018 
x BMT-302 Report Body, AMAG, January 22, 2018 
x Clinical Information Amendment - Response to Filing Review Issue, AMAG, June 1, 

2018 
x Response to Information Request - 20 Jun 2018, AMAG, June 20, 2018 
x BMT-301 - Response to Information Request - Appendix A & B eCDF Curves, AMAG, 

June 20, 2018 
x BMT-302 - Response to Information Request - Appendix A & B eCDF Curves, AMAG, 

June 20, 2018 

2 FIT-FOR-PURPOSE SUMMARY 

Table 2. Fit-for-purpose assessment (based on available evidence) 
COA Names Attribute sufficiently 

established2 
Supported by: Location of 

Supporting 
Materials 

Female Sexual Yes ܈ ܈ Fit for regulatory purposes (i.e., See previous 
Function Index (FSFI) Potentially -܆ COA can be linked to a clinical COA 
Desire Domain (PRO) insufficient evidence 

available; additional 
information is needed 
No ܆ 

benefit attributable to the 
treatment) 

܈ Evidence of content validity 
܈ Face validity (concepts/items 

appear relevant, e.g., based on 
discussion with clinical 
reviewer, clinician input, etc.) 

܈ COA well-defined and concept 
is able to be accurately 
communicated 

܈ COA is sensitive to detect 
change 
܈ COA is culturally adapted and 

adequately translated, if 
appropriate 

Reviews 

Female Sexual Distress 
Scale-

Desire/Arousal/Orgasm 
(FSDS-DAO) Question 
13, “bothered by low 

desire” (PRO) 

Yes ܈ 
Potentially -܆ 
insufficient evidence 
available; additional 
information is needed 
No ܆ 

܈ Fit for regulatory purposes (i.e., 
COA can be linked to a clinical 
benefit attributable to the 
treatment) 

܈ Evidence of content validity 
܈ Face validity (concepts/items 

appear relevant, e.g., based on 
discussion with clinical 
reviewer, clinician input, etc.) 

܈ COA well-defined and concept 
is able to be accurately 
communicated 

See previous 
COA 
Reviews 

2 See Sections 5 and 6 of this COA review for more detailed information. 
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COA Names Attribute sufficiently 
established2 

Supported by: Location of 
Supporting 
Materials 

܈ COA is sensitive to detect 
change 
܈ COA is culturally adapted 

and adequately translated, if 
appropriate 

3 CONTEXT OF USE 

3.1 Clinical Trial Population 
The target population for Studies NCT02333071 and NCT0233896 were ZRPHQ� ��� \HDUV RI 
age, who were premenopausal and experiencing acquired HSDD (with or without decreased 
arousal), in the absence of a concomitant relationship dysfunction, depression, or substance 
abuse that might negatively impact sexual function. 

A complete list of the inclusion and exclusion criteria is summarized in BMT-301 Report Body 
(AMAG, January 15, 2018) and BMT-302 Report Body (AMAG, January 22, 2018). 

3.2 Clinical Trial Design 
Table 3 describes the clinical trial design of Studies NCT02333071 and NCT0233896. 

Table 3. Clinical Trial Design for Studies NCT02333071 and NCT0233896 
Trial Phase Trial Design Trial Duration Registration Intent 

Phase 3 Single arm ܆ 

Open label ܆ 

Double-blind ܈ 

Randomized ܈ 

Placebo-/Vehicle-controlled ܈ 

Active comparator-controlled ܆ 

Cross-over ܆ 

Multinational ܈ 

Non-inferiority ܆ 

24 Weeks double-
blinded, placebo 
controlled followed 
by 52 weeks open 
label safety 
extension. 

Yes 

Refer to the BMT-301 Report Body (AMAG, January 15, 2018) and BMT-302 Report Body 
(AMAG, January 22, 2018) for more details on the clinical trial design. 

Reviewer’s comment(s): 

Studies NCT02333071 and NCT0233896 were identical. Both studies consisted of 2 parts: A 
Core Study and an Open-Label Extension (OLE) Study. The Core Study consisted of a 4-week 
no drug Screening period, followed by a 4-week single blind placebo period, with the first dose 
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administered in-clinic. Following the end of the single-blind period, which served as Baseline, 
eligible subjects were then randomized to a 24-week double-blind outpatient treatment period, 
with the first dose administered in-clinic. The OLE Study consisted of approximately 52-week 
open-label treatment phase during which all subjects received BMT 1.75 mg SC. 

3.3 Endpoint Position, Definition, and Assessment Schedule 
Table 4 describes the intended placement of the COA in the endpoint hierarchy, including the 
endpoint definition and assessment schedule for Studies NCT02333071 and NCT0233896. 

Table 4. Endpoint Position, Definition, and Assessment Schedule for Studies NCT02333071 and 
NCT0233896 

Endpoint 
Position 

Assessment (If COA, 
specify Name and 

Type) 

Concept Endpoint 
Definition 

Assessment 
Frequency 

Co-Primary Female Sexual Sexual desire The change from ܆ Daily 
(COA and/or 
biomarker) 

Function Index (FSFI) 
Desire Domain 

Baseline to EOS 
in the desire 
domain from the 

տ Weekly 
տ Monthly 

FSFI Q1 and Q2 ܈ Other: Every 4 
weeks 
տ Assessment at 
cross-over or early 
discontinuation 

Co-Primary Female Sexual Distress 
Scale-
Desire/Arousal/Orgasm 
(FSDS-DAO) Question 
13, “bothered by low 
desire” 

Distress by 
low sexual 
desire 

The change from 
Baseline to EOS 
in the score for 
feeling bothered 
by low sexual 
desire as 
measured by the 
FSDS-DAO Q13 

տ Daily 
տ Weekly 
տ Monthly 
܈ Other: Every 4 
weeks 
տ Assessment at 
cross-over or early 
discontinuation 

Secondary Female Sexual 
Encounter Profile-
Revised (FSEP-R) 

Satisfaction 
with sexual 
event 

Change from 
Baseline to EOS 
in the number of 

տ Daily 
տ Weekly 

܈ Question 10 Satisfying SSEs that տ Monthly 

Multiplicity 
adjusted 

Sexual Event (SSE) occurred within 
16 hours of study 
drug dosing and 
reported within 
72 hours 

܈ Other: Within 
24 hours of each 
sexual encounter 
տ Assessment at 
cross-over or early 
discontinuation 

ClinRO= Clinician-reported outcome; ObsRO= Observer-reported outcome; 
PerfO= Performance outcome; PRO= Patient-reported outcome 
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Reviewer’s comment(s): 

FSFI and FSDS-DAO were assessed at Study visits 1 to 9 that occur every 4 weeks. FSEP-R is 
a diary where subjects completed within 24 hours of each sexual encounter, whether or not 
study drug was used before that encounter. 

3.4 Labeling or promotional claim(s) based on the COA 
The sponsor proposed specific targeted COA-related labeling claims. 

x Change from baseline to end of study (b) (4) in the desire domain from the Female Sexual 
Function Index (FSFI) (Questions 1 and 2). Question 1 asks patients “Over the past 4 weeks, 
how often did you feel sexual desire or interest?”, with responses ranging from 1 (almost 
never or never) to 5 (almost always or always). Question 2 asks patients “Over the past 4 
weeks, how would you rate your level (degree) of sexual desire or interest?”, with responses 

(b) (4)
ranging from 1 (very low or none at all) to 5 (very high). The FSFI desire domain 

score was calculated by adding the patient’s responses to these two questions then 
multiplying that sum by 0.6. The FSFI desire domain score ranged from 1.2 to 6. An increase 

(b) (4)in the FSFI desire domain score over  denotes improvement in sexual 
desire. 

x Change from baseline to end of study (b) (4) in the score for feeling bothered by low 
sexual desire as measured by the Female Sexual Distress Scale – Desire/Arousal/Orgasm 
Question 13 (FSDS-DAO Q13). This question asks patients, “How often did you feel: 
Bothered by low sexual desire?” Patients assessed their sexual distress over a 30-day recall 
period and responded on a scale of 0 (never) to 4 (always). A decrease in the FSDS-DAO 
Q13 score over time denotes improvement in the level of distress associated with low sexual 
desire. 

Reviewer’s comment(s): 

Per Division’s request that the labeling for bremelanotide (VYLEESI) be consistent with that 
for flibanserin regarding the percentages of responders that met the within-patient meaningful 
changes on the co-primary endpoints, the COA Staff drafted the following labeling text for the 
Division’s consideration: 

“Supportive analyses were conducted to help interpret the clinical meaningfulness of 
the observed treatment effects. These analyses defined responders for each efficacy 
endpoint by anchoring change from baseline to end of treatment with multiple anchor 
measures. Each anchor analysis considered responders to be those who reported that 
they experienced meaningful change according to the respective anchor measure. In 
this analysis, the absolute difference in the percentage of responders with VYLEESI 
and the percentage of responders with placebo across the two trials was 12-14% for 
FSFI Desire domain (34-36% for VYLEESI; 22% for placebo), and 9-20% for FSDS-
DAO Question 13 (51-56% for VYLEESI; 36-42% for placebo).” 
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4 CONCEPT(S) OF INTEREST AND CONCEPTUAL FRAMEWORK 
The concepts of interest for the COAs are summarized in Table 5. 

Table 5. Concepts of Interest for COAs Included in Studies NCT02333071 and NCT0233896 
COA name Concept(s) 

FSFI Desire Domain Sexual desire 
FSDS-DAO Question 13 (“bothered by Distress with low sexual desire 
low desire”) 

FSEP-R Question 10 (SSE) Satisfaction with sexual event 

5 CLINICAL OUTCOME ASSESSMENT(S) 

Female Sexual Function Index (FSFI) Desire Domain:
 
The FSFI is a multidimensional 19 item self-report questionnaire developed to assess female 

sexual function in women with HSDD. The instrument consists of 6 domains: sexual desire, 

arousal, lubrication, orgasm, satisfaction, pain. The version employed in Studies NCT02333071
 
and NCT0233896 uses a 4 week recall period. 


The assessment of desire in the FSFI includes introductory instructions that define desire as 

being “a feeling that includes wanting to have a sexual experience, feeling receptive to a 

partner’s sexual initiation, and thinking or fantasizing about having sex.” Item 1 asks “How often
 
did you feel sexual desire or interest?” with response options ranging from 5 (Almost always or 

always) to 1 (Almost never or never). Item 2 asks “How would you rate your level (degree) of 

sexual desire or interest?” with response options ranging from 5 (Very high) to 1 (Very low or
 
none at all). 


Female Sexual Distress Scale-Desire/Arousal/Orgasm (FSDS-DAO) Question 13: 
The FSDS-DAO is a 13-item questionnaire that asks women to evaluate how often a given 
problem has “bothered you or caused you distress” over the past 30 days. Specifically, item 13 
asks, “How often did you feel bothered by low sexual desire?”, with response options (0-4) that 
range from “never,” “rarely,” “occasionally,” “frequently,” to “always.” 

Female Sexual Encounter Profile-Revised (FSEP-R) Question 10 Satisfying Sexual Event 
(SSE): 
FSEP-R Question 10 is a single item from a 10-item questionnaire designed to identify a 
satisfactory sexual event. FSEP-R Question 10 is rated on a yes/no response scale. 
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6 SCORING ALGORITHM
 
FSFI Desire Domain:
 
The FSFI produces a total score, however, only the Desire Domain score was used as a co-

primary endpoint. The FSFI Desire Domain consists of Questions 1 and 2. The Desire Domain 

score is calculated as the sum of the 2 items multiple by a factor of 0.6. The score range is 1.2 –
 
6.0, with lower scores indicating greater impairment in desire.
 

FSDS-DAO Question 13 
Female Sexual Distress Scale – Desire/Arousal/Orgasm (FSDS-DAO) Question 13 is a single 
item scored from 0 (never) to 4 (always), with higher score indicating greater sexual distress. 

FSEP-R Question 10 
The number of satisfying sexual events (SSEs) will be counted based on ‘Yes’ responses to 
FSEP-R Question 10. 

7 CONTENT VALIDITY 
To date, the following information has been submitted (check all that apply): 

Literature review and/or publications ܈Copy of instrument ܈ 
Documentation of expert input ܈ 
Qualitative study protocols and interview guides for focus group or patient interviews ܈ 
Chronology of events for item generation, modification, and finalization (item tracking ܆ 
matrix) 
Synopsis of qualitative findings ܈ 
Qualitative summary report with evidence to support item relevance, item stems and ܈ 
response options, and recall period 
Quantitative summary report with evidence to support item retention and scoring ܆ 
Transcripts (if available) ܆ 

Table 6 documents the adequacy of the content of the COAs. 
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Table 6. Review of Content Validity for FSFI Desire Domain 
COA Attribute sufficiently Supported by: Location (i.e. 

Attribute established page number) of 
Supporting 
Materials 

Face 
validity 

Yes ܈ 
No ܆ 

Literature ܈ 

Clinical input e.g. discussion with ܈ 
clinical reviewer 

Content Yes ܈ The item concepts are ܈ AT 2015-
validity Potentially – ܆ 

insufficient evidence 
available; additional 
information is 
needed 
No ܆ 

relevant/important to target patient 
population and appropriate to the 
study design and objectives 
The instrument is comprehensive ܈ 
with respect to the concept (i.e., does 
not omit important content) 

036_NDA 
22526_Slagle, 
dated April 20, 
2015 (Reference 
ID: 3735668) 
which provided 
review on 

Target sample for qualitative ܈ flibanserin 
research is appropriate. 
Studied sample for qualitative ܈ 

research adequately represents the 
target patient population 
Instructions, item stems, recall period ܆ 

(if applicable), and response options 
well understood and appropriate for 
the study design and objectives 
Response options appropriate for the ܈ 

item stems (measure the same 
dimensions, such as frequency or 
intensity) 
COA is culturally adapted and ܈ 

adequately translated 
Descriptive statistics (if available) ܆ 

support content relevance 
Other (see Reviewer’s comments) ܈ 

Reviewer’s comment(s): 

The content validity of FSFI Desire Domain was reviewed and documented in previous COA 
review for the approval of flibanserin (AT 2015-036_NDA 22526_Slagle, dated April 20, 2015 
(Reference ID: 3735668) which provided review on flibanserin). The relevance and 
importance of concept assessed was further confirmed in the PFDD meeting on female sexual 
dysfunction. 

The content validity of FSDS-DAO, item 13 was not reviewed for NDA 22526 or for this 
submission as a measure of distress related to desire, this item has been consistently agreed 
upon by the Agency across multiple programs for HSDD. Additional details of this instrument 
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were provided and discussed during the DRUP AC meeting in 2010, and are not reconsidered 
here. 

8 OTHER MEASUREMENT PROPERTIES 

This submission did not include evidence of other measurement properties for review. 

Reviewer’s comment(s): 

A brief review of the measurement properties of FSFI Desire Domain was provided in 
previous COA review for the approval of flibanserin (AT 2015-036_NDA 22526_Slagle, dated 
April 20, 2015 (Reference ID: 3735668). Its test-retest reliability was adequate. 

9 INTERPRETATION OF SCORES 
To date, the following information has been submitted (check all that apply): 

Anchor-based analyses ܈ 
Anchor-based empirical cumulative distribution function (eCDF) curves ܈ 
eCDF study arm curves (Treatment vs. Placebo/Active Comparator) ܈ 
Anchor-based probability density function (PDF) curves ܈ 
PDF study arm curves (Treatment vs. Placebo/Active Comparator) ܈ 
Qualitative support for meaningful change (e.g., patient input) ܈ 

Table 7 documents the adequacy of the score interpretability of the COAs.
 

Table 7. Review of Score Interpretability for FSFI Desire Domain and FSDS-DAO Question 13
 
COA Name Attribute 

sufficiently 
established 

Supported by: Location of 
Supporting 
Materials 

Female Sexual 
Function Index (FSFI) 

Desire Domain 

Yes ܈ 
Potentially – ܆ 
insufficient 
evidence 
available; 
additional 
information is 
needed 
No ܆ 

Appropriate global anchor scales ܈ 
were included for anchor-based 
analyses 
Threshold(s) for within-patient ܈ 
meaningful change identified 
(anchor-based methods) 
Threshold(s) for within-patient ܈ 
meaningful change identified 
(eCDF/PDF curves) 
Qualitative data supports ܈ 

meaningful change threshold(s) 
(e.g., cognitive interviews, exit 
surveys/interviews) 
Other (see Reviewer’s ܆ 

comments) 

Appendix D of 
the pre-NDA 
briefing 
package: 
20170817-
preNDA 
Meeting 
Briefing 
Package, 
Palatin 
Technologies, 
July 2017); 
Complete 
clinical study 
report Exit 
Trial, Evidera 
for Palatin 
Technologies, 
June 18, 2017 
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COA Name Attribute 
sufficiently 
established 

Supported by: Location of 
Supporting 
Materials 

Female Sexual Distress 
Scale-

Desire/Arousal/Orgasm 
(FSDS-DAO) Question 
13, “bothered by low 

desire” 

Yes ܈ 
Potentially – ܆ 
insufficient 
evidence 
available; 
additional 
information is 
needed 
No ܆ 

Appropriate global anchor scales ܈ 
were included for anchor-based 
analyses 
Threshold(s) for within-patient ܈ 
meaningful change identified 
(anchor-based methods) 
Threshold(s) for within-patient ܈ 
meaningful change identified 
(eCDF/PDF curves) 
Qualitative data supports ܈ 

meaningful change threshold(s) 
(e.g., cognitive interviews, exit 
surveys/interviews) 
Other (see Reviewer’s ܆ 
comments) 

Appendix D of 
the pre-NDA 
briefing 
package: 
20170817-
preNDA 
Meeting 
Briefing 
Package, 
Palatin 
Technologies, 
July 2017); 
Complete 
clinical study 
report Exit 
Trial, Evidera 
for Palatin 
Technologies, 
June 18, 2017 

Reviewer’s comment(s): 

Results of anchor-based methods using data from phase 3 clinical trials combined with patient 
input from exit interviews were reviewed. In Appendix D of the pre-NDA meeting package, the 
Independent Anchor Assessment Committee described its rationales and decision-making 
process on determining the within-patient meaningful change for FSFI Desire Domain and 
FSDS-DAO Question 13. The Committee recommended FSFI Desire Domain score change 
>= 0.6 and FSDS-DAO Q13 score change >= 1.0 as meaningful change scores. 
Based on our review of the results, we agree with the within-patient meaningful change score 
that the applicant proposed for FSDS-DAO Question 13. However, we conclude that a higher 
within-patient meaningful change score, 1.2 points, is more appropriate that the 0.6 point that 
the applicant proposed. The anchor-based methods suggested a cut-points of 0.6 or 1.2. 
However, the results from patients who reported having experienced meaningful changes 
identified in exit survey and exit interview shown an average change score of 1.2. 
Triangulating the results of the anchor-based methods and patient exit survey and exit 
interview, a change score of 1.2 is more appropriate for use as the meaningful within-patient 
change score. 
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Sexual arousal is a feeling that includes both physical and mental aspects of sexual 
excitement Jt may include feelings of warmth or tingling in the genitals, lubrication 
(wetness), or muscle contractions. 

3. Over the past 4 weeks, bow often did you feel sexually aroused ("turned on") during sexual 
activity or intercourse? 

0 No sexual activity 
0 A lmost always or always 
0 Most Limes (more than half the time) 
D Sometimes (about half the time) 
0 A few times (less than half the time) 
0 Almost never or never 

4. Over the past 4 weeks. how would you rate your level of sexual arousal (''turned on") during 
sexual activity or intercourse? 

0 No sexual activity 
0 Very high 
0 High 
0 Moderate 
D Low 
0 Very low or none at all 

5. Over the past 4 weeks, bow confident were you about becoming sex ual ly aroused during 
sexual activity or intercourse? 

0 No sexual activity 
0 Very high confidence 
0 High confidence 
0 Moderate confidence 
0 Low confidence 
0 Very low or no confidence 

6. Over the past 4 weeks. bow often have you been satisfied with your arousal (excitement) 
during sexual activity or intercourse? 

0 No sexual activity 
0 Almost always or always 
0 Most ti mes (more lhan half lhc time) 
0 Sometimes (about half the time) 
D A few times ( less than half the time) 
0 Almost never or never 

Reference ID: 4434439 
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7. Over the past 4 weeks, how often did you become lubricated ('·wet") during sexual activity or 
intercourse? 

0 No sexual activity 
0 Almost always or always 
0 Most times (more than half the time) 
0 Sometimes (about half the time) 
0 A few times (less than half the time) 
0 Almost never or never 

8. Over the past 4 weeks. how difficult was it to become lubricated ("wet") during sexual 
activity or intercourse? 

0 No sexual activity 
D Extremely difficult or impossible 
0 Very difficult 
0 Difficult 
0 Slightly difficult 
D Not difficult 

9. Over the past 4 weeks, how often did you maintain your lubrication ("wetness") until 
completion of sexual activity or intercourse? 

0 No sexual activity 
0 Almost al ways or always 
D Most times (more than half the time) 
D Sometimes (about half the time) 
0 A few times (less than half the time) 
0 Almost never or never 

10. Over the past 4 weeks. how difficult was it to maintain your lubrication ('·wetness'') umtiJ 
completion of sexual activity or intercourse? 

0 No sexuaJ activity 
D Extremely difficult or impossible 
D Very difficult 
D Difficult 
D Slightly djfficult 
D Not difficult 
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11. Over the past 4 weeks. when you had sexual stimulation or intercourse, how often did you 
reach orgasm {climax)? 

0 No sexual activity 
D Almost always or always 
0 Most times (more than half the time) 
D Sometimes (about half the time) 
D A few times (less than half the time) 
D Almost never or never 

12. Over the past 4 weeks, when you had sexual stimulation or intercourse, how difficult was it 
for you to reach orgasm (climax)? 

D No sexual activity 
0 Extremely difficult or impossible 
0 Very difficult 
0 Dillicuh 
0 Slightly difficult 
0 Not difficult 

13. Over the past 4 weeks, how satisfied were you wiLh your ability to reach orgasm (climax) 
during sexual activity or intercourse? 

0 No sexual activity 
0 Very satisfied 
0 Moderately satisfied 
0 About equally satisfied and dissatisfied 
0 Moderately dissatisfied 
0 Very dissatisfied 

14. Over the past 4 weeks, how satisfied have you been with. the amount of emotional closeness 
during sexuaJ activity between you and your partner? 

0 No sexual activity 
D Very satisfied 
0 Moderately satisfied 
0 About equaJly satisfied and dissatisfied 
0 Moderately dissatisfied 
0 V cry dissatisfied 
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15. Over the past 4 weeks. how satisfied have you been with your sexual relationship with your 
partner? 

0 Very satisfied 
0 Moderately satisfied 
0 /\bout equaUy satisfied and dissatisfied 
0 Moderately dissatisfied 
D Very dissatisfied 

16. Over the past 4 weeks, how satisfied have you been with your overall sexual life? 

0 Very satisfied 
0 Moderately satisfied 
0 About equally satisfied and dissatisfied 
D Moderately dissatisfied 
0 Very dis.satisfied 

17. Over the past 4 weeks, how often did you experience discomfort or pain during vaginal 
peaetmtion? 

D Did not attempt intercourse 
D Almost always or always 
0 Most times (more than half the time) 
0 Sometimes (about half the time) 
0 A few times (less than half the time) 
D Almost never or never 

18. Over the past 4 weeks, how often did you experience discomfort or pain following vaginal 
penetration? 

0 Did not attempt intercourse 
D Almost always or always 
0 Most times (more than half the Lime) 
D Sometimes (about half the time) 
DA few times (less than half the time) 
D Almost never or never 
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19. Over the past 4 weeks, how vv·ould you rate your level (degree) of discomfort or pain during 
or following vaginal penetration? 

0 Did not attempt intercourse 
0 Very high 
0 High 
0 Moderate 
OLow 
0 Very low or none at all 

Thank you for completing this questionnaire. 
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Appendix B. Female Sexual Distress Scale – Desire/Arousal/Orgasm (FSDS-DAO) 
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Appendix C. Female Sexual Encounter Profile -Revised (FSEP-R) 
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5. Did you achieve enough lubrication (wetness) to allow comfortable intercourse (even if you 
did not actually have intercourse)? 
A Yes 
B. No 

6. How would you rate your level of sexual arousal (excitement) dming this sexual encounter? 
(circle one answer only) 
A Not at all aroused 
B. Slightly aroused 
C. Moderately aroused 
D. Highly aroused 

7. Were you satisfied with your sexual arousal (excitement) during this sexual encounter? 
A Not at all satisfied 
B. Slightly satisfied 
C. Moderately satisfied 
D. Completely satisfied 

8. Did you achieve orgasm? 
A Yes 
B. No 

9. Were conditions approp1iate for a satisfactory sexual encounter (enough time, no 
distractions, etc.)? 
A Yes 
B. No 

10. Did you consider this sexual encounter satisfacto1y for you? 
A Yes 
B. No 

Thank you for completing this dia1y 
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This is a representation of an electronic record that was signed 
electronically. Following this are manifestations of any and all 
electronic signatures for this electronic record. 

/s/ 

WEN-HUNG CHEN 
05/16/2019 01:48:35 PM 
Two errors were found in the previous communication: direction of score for FSFI and 
recall period for FSDS-DAO. Errors are corrected in the revised communication 
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210557 

AMAG Pharmaceuticals, Inc 

Bremelanotide/Female 
hypoactive sexual desire 
disorder 

Mukesh Summan, PhD, DABT 

Background: The sponsor AMAG Pharmaceuticals Inc., is seeking marketing approval 
for the use of Bremelanotide for hypoactive sexual desire disorder (HSDD) in 
premenopausal women. Bremelanotide (BMT) is a synthetic cyclic heptapeptide analog 
of a-melanocyte-stimulating hormone (a-MSH); but a nonselective high-affinity ligand 
and agonist at multiple melanocortin receptors (Md Rs), SQecificall MCR1 , MCR3 and 
MCR4. The s onsor ro oses thera eutic efficac (bll' 

ne me anocoffin 
system plays a role in sexual function, the regulation of feeding and obesity and 
immune modulating function . 

NOA 210557 was submitted to the Agency as a 505(b)1 NOA on March 23, 2018. The 
initial cl inical studies in women were conducted via the intranasal route with safety 
determination based on intranasal formulation use in males. However, due to variable 
systemic exposure via the intranasal route, the appl icants' current treatment paradigm 
in women with HSDD, is as needed bremelanotide at 1.75 mg via subcutaneous 
injection, once per 24 hours with no more than eight treatments per month. 

The clin ical team and Division of Cardiovascular and Renal Products (DCRP) identified 
increases in systol ic and diastol ic blood pressure (BP) with cl inical BMT use (approx. 4 
mmHg) raising a concern for cardiovascular adverse events. Consequently, the 
Division recommended the appl icant complete an ambulatory blood pressure monitoring 
(ABPM) study to characterize the BP elevations. 

Summary of nonclinical data: 
The absorption, distribution, metabolism and excretion of bremelanotide was 
characterized in single- and multiple-dose studies in both genders of mouse, rat, rabbit, 
ferret, dog, and monkey by the subcutaneous (sc), intravenous (iv), and intranasal 
routes, respectively. 

The subcutaneous route of administration resulted in rapid (:s 1 hr) absorption across 
species and exposure was proportional to dose. Bioavailabil ity was 100%, with low 
volume of distribution, rapid el imination, and no gender differences. 
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BMT protein binding was 32%, 6%, 13% and 13% for mouse, rat, dog and humans, 
respectively. In a mouse radiolabel distribution study, subcutaneous BMT distributed 
quickly and widely to tissues and organs, with peak radioactivity (0.5 hrs) in the 
excretory tissues (liver, kidney, small intestine and pancreas). Males additionally 
showed high concentrations in the bulbo-urethral gland. 

Bremelanotide was shown to cross the blood brain barrier at 10% of the plasma 
concentration, but with a significant delay. Radioactivity concentrations in the 
cerebellum, cerebrum, medulla, and spinal cord peaked at a low level 24 hrs after sc 
injection in males, and 4 hrs after injection in females. The reason for this sex difference 
is unknown. Clearance from the CNS was slow relative to systemic clearance, and 
measurable concentrations that were 3-6X the (low) plasma concentration, remained at 
28 days post-dose in both male and female mice. 

In female mice, low levels of radioactivity were measured for up to 28 days post-dose in 
uterus and ovary. In males, radioactivity slowly crossed the blood:testis barrier, peaking 
at low levels at 24 hrs post-dose, and then was slowly cleared. BMT was not found to 
be associated with melanin-containing tissues. 

Distribution in pregnant animals was not assessed and it is not known whether BMT 
crosses the placenta. As expected, in vitro metabolism of BMT was accomplished by 
hydrolysis of peptide bonds. 

In vivo metabolism was characterized only in the mouse. The synthetic amino acid D-
phenylalanine was one major metabolite (M3), that accounted for 11.3% and 8.3% of 
the dose in males and females, respectively, and is not known to have melanocortin 
receptor activity. Human metabolism in vivo was similar. Conversion of BMT to the M3 
metabolite occurs between 4 and 8 hrs post-dose and is complete by 24 hrs. 
Consequently, the time that BMT circulates in its pharmacologically active form appears 
limited. 

Bremelanotide safety pharmacology studies were negative for CNS and respiratory 
studies. Emetic (gastrointestinal) effects were seen in studies in the ferret with some 
incidental emesis in dog studies. Standard in vitro cardiovascular (CV) studies showed 
no proarrhythmic risk. No single in vivo study adequately evaluated cardiovascular 
safety; but a series of studies in the rat, dog and non-human primate (NHP) were 
conducted by the applicant to support CV safety via the intravenous (iv), subcutaneous 
(sc) and intranasal routes. Intranasal BMT did not show ECG abnormalities in the dog 
and NHP. Dose and time-dependent increases in blood pressure (BP) and heart rate 
(HR) were observed in single ascending dose (SAD) studies in both the rat and dog 
following either sc and iv BMT treatment. The no effect level (NOEL) for both BP and 
HR in the dog was 0.5X the human therapeutic exposure (based on AUC). No 
cardiovascular or ECG abnormalities were observed in the SAD male-only NHP study 
with intranasal BMT administration. A NOAEL was not determined. In the rat SAD 
study, iv administration of BMT dose-dependently increased BP and HR. The BP was 
significantly elevated at a dose approaching toxic levels (1 mg/kg), where the rat LD50 is 
2 mg/kg. 1 mg/kg is approximately 1X the human dose based on AUC. 
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BMT was well tolerated in single dose studies in the mouse and dog via the sc route. 
Rats were intolerant of the sc route; but tolerated lower doses via the intravenous route. 
Acute dose toxicity was not achieved via the intranasal route in the rat, dog or non-
human primate, likely due to the highly variable systemic exposures. Pivotal sc repeat 
dose toxicity studies to evaluate the toxicity of BMT were conducted in mice and dogs 
for up to 26- and 32-weeks, respectively. BMT was well tolerated in the 26-week mouse 
study, except for skin reactions at the injection site of high dose animals 
(alopecia/hypotrichosis, epidermal hyperplasia, fibrosis, chronic inflammation, and 
erosion/ulcer), particularly in males. The NOEL was the mid dose and corresponds to 
56X the proposed human dose based on AUC. In the 32-week dog study treatment-
related findings included stereotypic behavior (treatment week 1 only), hair 
discoloration, injection site skin thickening and reduced body weight (approx. 10%) 
throughout the study, with a dose-dependent reduced body weight in females. The 
reduced body weight is likely due to action of the drug. A NOEL was not set for male 
dogs and was the low dose in female dogs, corresponding to 10X the proposed human 
dose based on AUC. 

In the rat lower dose repeat dose toxicity studies were conducted via the intranasal 
route. Dose-dependent weight loss was observed. In the 28- and 90-day repeat dose 
studies vacuolization of the adrenal cortex was observed in males. In the 2-year rat 
carcinogenicity study, intranasal administration of BMT over the same range, resulted in 
benign cortical adenomas. The effect of BMT on the adrenal gland is likely indirect. 
MCR2 is the only melanocortin receptor found in the adrenal glands and is known to 
bind to adrenocorticotropic hormone (ACTH). BMT may act in the brain to produce 
corticotropin releasing hormone (CRH), which in turn causes ACTH production in the 
pituitary, and consequently acts at the adrenals. No single nonclinical study evaluated 
the morphological changes in the adrenal gland and also measured ACTH, cortisol or 
corticosterone. 

BMT was negative in a standard battery of genotoxicity assays. The carcinogenic 
potential of BMT was assessed in 2-year studies conducted in the mouse (sc route) and 
the rat (intranasal route) and was found negative for tumorigenicity. 

Fertility studies were conducted in male and female mice by the sc route and in male 
rats by the intranasal route. High doses of BMT showed no effects on female fertility in 
mice by the sc route. Fertility indices and sperm parameters were unaffected in male sc-
treated mice and intranasally-treated male rats; the latter at much lower exposures. 
The epididymides, seminal vesicles, and testes organ to body weight ratios were 
statistically decreased approx. 7-12%, respectively, at the high dose; despite increased 
terminal body weight. The decrease in relative weights of testes and seminal vesicles 
may suggest an effect on pituitary-gonadal axis or a direct effect on gonadal tissues, 
which are known to express melanocortin receptors. 

Embryofetal toxicity studies were conducted in multiple species (mouse, rat, rabbit, and 
dog). However, due to excessive maternal toxicity in the rabbit, and low margins of 
exposure in the rat with iv treatment (1X the human therapeutic exposure); the definitive 
embryofetal and pre- and postnatal toxicology studies was conducted in the mouse and 
the dog. 
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In a combined embryofetal and pre- and postnatal development study in mice, there 
was no evidence of teratogenicity in pregnant mice. However, high doses resulted in 
reduced maternal body weight and body weight gain. Development delays were 
observed in all treatment groups, and pup viability at the high dose was reduced during 
parturition and weaning; likely due to maternal body weight effects. Behavior and 
reproductive performance were unaffected in F1 mice. Lower pup body weight was 
propagated in the F2 generation at the high dose. Consequently, a developmental 
NOEL could not be set in the F1 generation mice. The NOEL for maternal toxicity and 
reproductive performance was 327X and 702X (averaged gestation day (GD)6 and 
GD15 exposure), respectively, the human dose based on AUC. The NOEL for F1 
behavior and reproductive performance 702X (averaged GD6 and GD15 exposure), 
respectively, the human dose based on AUC. The NOEL for F2 growth and 
development 327X (averaged GD6 and GD15 exposure), respectively, the human dose 
based on AUC. A developmental NOEL for the F1 generation was not set. 

The dog is a non-standard species for reproductive development. The applicant 
evaluated embryo-fetal development in the dog in both a pilot and definitive studies. The 
definitive study evaluated BMT treatment during gestation day (GD) 18-35. Stereotypic 
behavior (stretching, yawning), inappetence and lower gestational body weight gain with 
correlative reduced food consumption, were observed at all doses predominantly in the 
treatment period. Body weight gain was similar in all groups at study termination. 
Excessive shedding and black discolored hair was observed in all treatment groups 
predominantly in the post-dose observation period, until termination. Pre- and post-
implantation loss over and above control animals was observed in all treatment groups. 
Due to the low number of pregnant animals in each group (n= 5-7), statistic could not be 
applied. However, due to the non-dose-dependent apparently treatment-related pre-
and post-implantation loss, a developmental NOEL was not set. The maternal lowest 
observed effect (LOEL) was the low dose or 17X (average of GD 18 and GD 35 
exposures) the human dose, based on AUC. 

Label: No significant nonclinical labeling issues were identified. 

Outstanding Nonclinical Issue:  None. 

Conclusion(s): Dr. Leslie McKinney, the primary nonclinical reviewer, concludes that 
the pharmacology and toxicology data support approval of bremelanotide for treatment 
of premenopausal women with HSDD. I concur with Dr. McKinney’s assessment. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Food and Drug Administration 
Center for Drug Evaluation and Research 
Silver Spring, MD 20993 

My review of NDA 210557 is complete.  This review has been condensed and incorporated into 
the multidisciplinary review and evaluation document. My review is based on the information 
currently in the administrative record.  If I must review information that is subsequently added to 
the administrative record, I will update my part of the multidisciplinary review and evaluation 
document accordingly.   
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Disclaimer 

Except as specifically identified, all data and information discussed below and necessary for 
approval of 210557 are owned by Amag Pharmaceuticals, Inc. or are data for which Amag 
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1 Executive Summary 

1.1 Introduction 
Bremelanotide (BMT) is a synthetic cyclic heptapeptide analog of Į-melanocyte-stimulating 
KRUPRQH �Į-MSH) being developed for the treatment of hypoactive sexual desire disorder 
(HSDD) in premenopausal females. It is a nonselective, high-affinity ligand and agonist for 
melanocortin receptors (MCRs), specifically MC1R, MC3R, and MC4R. Bremelanotide is 

BMT drug product is formulated in a liquid solution for subcutaneous (sc) injection.  The 
recommended frequency of use will be not more than once daily, with a likely limitation of 
use of not more than eight times per month 

the first compound to be designated a melanocortin receptor agonist for purposes of NDA 
approval.  The sponsor proposes that the 

However, the actual mechanism of action in humans is 
speculative. 

(b) (4)

Bremelanotide has had a long development period (~20 years). Earlier development 
programs for BMT included the treatment of erectile dysfunction in males 

which did not lead to approved products. Nonclinical studies to support these 
earlier indications, as well as HSDD, were conducted in mouse, rat, rabbit, ferret, dog, and 
monkey, by the intravenous, subcutaneous, and intranasal routes. 

(b) (4)

1.2 Brief Discussion of Nonclinical Findings 
Pharmacology 
Binding: 
Bremelanotide (BMT) is a synthetic cyclic heptapeptide analog of Į-melanocyte-stimulating 
KRUPRQH �Į-MSH). It is a high-affinity ligand and agonist for melanocortin receptors 
(MCRs), of which there are 5 subtypes. BMT is selective for MC1R and MC4R, but also 
binds MC3R. The relative binding affinity of BMT is: MC1R > MC4R > MC3R > MC5R. BMT 
does not appreciably bind to MC2R (the ACTH receptor expressed on the adrenal gland; Kd 
> 1000 nM). For the purposes of this application, the pharmacologically relevant receptors 
are MC4R MC3R, and MC1R. (b) (4)

There were no data presented for binding of BMT to the MCRs of nonclinical species (other 
than MC1R in the mouse). For that reason, pharmacodynamic effects are the most reliable 
indicators of activity in nonclinical species. However, literature states that MC4Rs are highly 
conserved across many species, with, for example, 93% identity between rat and human. 

There was no off-target activity of BMT against a panel of receptors at therapeutically 
relevant concentrations. 

Distribution and function of MCRs: 
MC1R is expressed on melanocytes; its activation leads to production of melanin. Expected 
pharmacology for BMT binding to MCR1 is enhanced pigmentation, which was observed in 
dogs and in humans. It is also expressed on cells of the immune system and may play a 
role in regulating the inflammatory response. 

MC4R is expressed on neurons of the central nervous system (CNS).  It is expressed at 
high density in the paraventricular region of the hypothalamus and in the dorsal motor 
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nucleus of the vagus in the hindbrain. Peripheral expression is less well characterized, but it 
is expressed on nerve endings of the penis. Melanocortin induction of penile erection has 
been shown to be modulated by MC4R and penile erection is an expected 
pharmacodynamic effect in males. 

MC3R is expressed in the CNS and GI tract. It may have overlapping functions with MC4R. 
BMT can induce emesis, which may be related to MC3R expression. 

It is expected that a therapeutic dose of BMT will yield t issue concentrations that are 
sufficient to produce pharmacological activity at the MC1 R, MC4R and possibly MC3R. 

(ti)(4The sponsor proposes that the therapeutic effect for HSDD occurs 

Safety pharmacology 


Bremelanotide was negative for CNS and respiratory safety. Gastrointestinal (emetic) 

effects were demonstrated in the ferret at doses estimated to be near the therapeutic dose 

range. Emesis was also incidentally observed in several stud ies in the dog. It is not known 

whether the emetic effect is due to a direct effect on the stomach or is a centrally mediated 

effect. 


To evaluate cardiovascular (CV) safety, standard in vitro studies were conducted and BMT 

was found negative for proarrhythmia risk. However, there was no single adequate in vivo 

study that evaluated cardiovascular parameters. Rather, the sponsor relied on weight of 

evidence from a series of studies conducted in the rat, dog and monkey to support CV 

safety. In vivo studies were conducted by the iv, sc, and intranasal routes. ECG studies 

were conducted in the dog and monkey, by the intranasal route, and were negative. The 

effect of bremelanotide on blood pressure (BP) was examined in rat, dog, and monkey and 

yielded positive find ings in the rat and dog. Both heart rate (HR) and BP were elevated by 

BMT. No observed effect levels (NOELs) were obtained in the dog that were approximately 

half the human therapeutic dose based on AUC. Weight of evidence therefore indicates that 

elevated BP and HR are possible following BMT exposure, and that the threshold for CV 

changes to appear in the rat and the dog are near the human therapeutic range based on 

AUC. The likely mechanism of action, based on literature, is activation of central MC4 and/or 

MC3 receptors. Elevated BP has been observed in humans following therapeutic doses of 

BMT. 


ADME: 

The absorption, distribution, metabolism and excretion of bremelanotide was characterized 

in single- and multiple-dose studies in both genders of mouse, rat, rabbit, ferret, dog, and 

monkey by the sc, iv, and intranasal routes. 


Absorption: 
Focusing on the therapeutically relevant sc route of administration, absorption across 
species was rapid ($ 1 hr), and exposure was proportional to dose. Bioavailablity was 
100%. There were no significant differences between genders. Volume of distribution 
was low, and the time course of elimination was rapid 
(T112 =1-2 hrs). 
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Distribution: 
BMT binding to protein for nonclinical species was 32%, 6%, and 13% for mouse, rat, 
and dog, respectively. Mean values for BMT protein binding in human serum was 13% 
and closely resembles protein binding in the dog. There was no evidence for distribution 
to blood cells. 

In a mouse radiolabel distribution study, subcutaneous BMT was found to distribute 
quickly and widely to tissues and organs. Most tissues had peak radioactivity 
concentrations at 0.5 hours postdose (the first evaluation time point). In males and 
females, the tissues showing the highest peak concentrations of radioactivity (after the 
dose site) reflected the routes of excretion: kidney, liver, small intestine, and pancreas. 
Males additionally showed high concentrations in the bulbo-urethral gland. 

bremelanotide was shown to cross the blood brain (b) (4)

barrier, but with a significant delay. Radioactivity concentrations in the cerebellum, 
cerebrum, medulla, and spinal cord peaked at a low level 24 hrs after injection in males, 
and 4 hrs after injection in females. The reason for this sex difference is unknown. The 
average peak radiolabel concentration (ng.equivalents 14C-BMT/g tissue) in the CNS 
was ~1000 in both males and females (~10% of plasma concentration), which, if 
assumed to be all parent compound, is equal to a tissue concentration of 1000 nM, well 
above the Ki for the MC4 receptor of 14 nM. Clearance from the CNS was slow relative 
to systemic clearance, and measurable concentrations that were 3-6X the plasma 
concentration remained at 28 days postdose in both male and female mice. 

In female mice, low levels of radioactivity were measured for up to 28 days postdose in 
uterus and ovary. In males, radioactivity slowly crossed the blood:testis barrier, peaking 
at low levels at 24 hrs post dose, and then was slowly cleared. 

BMT was not found to be associated with melanin-containing tissues. 

Distribution in pregnant animals was not assessed. It is not known if BMT crosses the 
placenta. 

Metabolism: 
In vitro metabolism was characterized in mouse, rat, dog, and human hepatocytes. In 
vitro, no unique human metabolites were found. As expected, in vitro metabolism of 
BMT was accomplished by hydrolysis of peptide bonds. 

In vivo metabolism was characterized only in the mouse. There was one major 
metabolite (M3), the synthetic amino acid D-phenylalanine, that accounted for 11.3% 
and 8.3% of the dose in males and females, respectively and is not known to have 
melanocortin receptor activity. 

Human metabolism in vivo was similar. Conversion of BMT to M3 occurs between 4 and 
8 hours and is complete by 24 hrs.  Thus, the time that BMT circulates in its 
pharmacologically active form is limited. 

Excretion: 
BMT was rapidly excreted in urine and feces after sc dosing in the mouse. Hepato-
biliary and renal excretion were the major routes of elimination. Excretion profiles were 
similar across sex with renal and fecal excretion being nearly equal. The excretion 
profile in the human was similar. 
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Comparative TK 
The sponsor did not provide an analysis of dose equivalency across species but did 
provide a table with all the TK data collated (see Table 2.6.4-9 Summary of exposure – 
Comparison across species, p71 of the PK written summary in section 2.6.4 of the 
submission). Inspection of this data showed that exposure in nonclinical species was 
comparable to human for the mouse and pregnant rabbit, and lower in the dog and rat 
based on human equivalent dose (HED) in mg/kg. 

General toxicology: 

Single dose toxicity 
Single dose toxicity studies by the sc route showed that BMT was well tolerated by mouse 
and dog. In the mouse, there were significant clinical signs at the maximum tolerated dose 
(MTD) of 150 mg/kg.  In the dog, single dose studies were conducted up to 15 mg/kg and 
were well tolerated other than for injection site reactions. Rats were intolerant of sc dosing; 
by the iv route, an MTD of 1.5 mg/kg was set; however, mortality above that dose, starting at 
2 mg/kg, was not well explained. Acute dose toxicity by the intranasal route was not 
achieved in rat, dog, or monkey. Overall, species sensitivity by the sc route was rat > dog > 
mouse. Studies in the rabbit were conducted for reproductive toxicity and the rabbit, like the 
rat, was found to be extremely sensitive and intolerant to treatment with BMT, although no 
single-dose MTD was defined. 

Repeat dose toxicity: 

Pivotal repeat-dose studies to assess the nonclinical toxicity of BMT were conducted in 
mice, and dogs following once a day sc administration for up to 26 and 32 weeks, 
respectively. A 4-week nonpivotal study in the rat was also conducted by the sc route. 

Mouse: BMT administered at 15, 30, or 75 mg/kg/d sc for 26 weeks was well-tolerated by 
the mouse.  The primary toxicity was skin reactions at the high dose.  There were mild 
reactive changes in liver and kidney that were not considered adverse. A trend for 
increased body weight and food consumption was observed at the high dose during the 
treatment period. However, by the end of the recovery period, food consumption and group 
mean body weights in the 75 mg/kg/day group were lower than controls. TK: Exposures 
were stable or slightly increased over the duration of the study. There were no gender 
differences. Based on these findings, NOEL = 30 mg/kg/day. At that dose, MOE compared 
to the proposed human dose based on AUC on d180 was 56. 

Dog: BMT administered at 2, 8, or 20 mg/kg/d for 32 weeks was tolerated overall, but there 
were treatment related findings that included stereotypic behavior, black discoloration of the 
hair, injection site reactions, decreased body weight gain, mild liver enzyme elevation, and 
increased adrenal weight (without corresponding histology) in females only. These findings 
were likely due to exaggerated pharmacology of BMT. The sponsor did not consider any of 
these findings adverse and set the NOAEL at the high dose. Reviewer preferred a more 
conservative NOAEL of 2 mg/kg, which still produced exposures that were ~10-fold greater 
than the proposed therapeutic dose. 

Rat: Most of the repeat-dose studies carried out in the rat were conducted by the intranasal 
route, which allowed for longer duration dosing.  We briefly mention rat studies in this 
summary in order to highlight the fact that in a more sensitive species such as the rat, dose-
dependent weight loss is one of the signs of BMT activity. We also note that in two of the 
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repeat-dose intranasal studies in the rat (28 and 90-day), vacuolization of the adrenal cortex 
was observed in males.  Interestingly, in the two-year carcinogenicity studies, males that 
were intranasally dosed over the same range as in the repeat-dose tox studies were found 
to have benign cortical adenomas, which did not rise to the level of significance as a tumor 
finding. 

A further comment on adrenal findings: 
There were findings in the adrenal in three species: rat, rabbit, and dog. In the rat, 
vacuolation in the adrenal cortex was found (without a corresponding increase in weight), 
and the sponsor conducted a dedicated study to characterize the finding, ultimately 
concluding that it was not treatment related. In the pregnant rat, ACTH and corticosterone 
were found to be significantly elevated. Unfortunately, adrenal weight and histopathology 
was not assessed in that study. In the pregnant rabbit, adrenal weights were elevated but 
no histopathology was done. In the dog, adrenal weights were elevated, but there was no 
corresponding histopathology. Unfortunately, ACTH and cortisol or corticosterone 
measurements were not conducted as part of these last two studies.  Thus, there was no 
single nonclinical study that looked for an association between morphological changes in the 
adrenal glands and that also measured ACTH and cortisol or corticosterone. 

We speculate that if there is an effect of BMT on the adrenal gland, it is not direct. BMT 
does not bind to MCR2, which is the only melanocortin receptor that is expressed on the 
adrenal gland and binds ACTH. Rather, if BMT affects the adrenals, it is likely via an 
indirect mechanism, by simulating production of corticotropin releasing hormone (CRH) in 
the brain, which would subsequently cause ACTH production to increase in the pituitary and 
then subsequently act on the adrenals. 

Summary:  
Little frank toxicity of BMT was observed in repeat-dose toxicity studies in mouse, rat, and 
dog. Findings could largely be characterized as exaggerated pharmacology, with the 
primary pharmacodynamic effect being reduced body weight gain and in males, penile 
erection.  Overall, reviewer concludes that, at low dose ranges, or in less sensitive species 
such as the mouse, peripheral effect of BMT will dominate (nausea, vomiting, skin 
darkening). Very high exposures that can elevate tissue concentrations in the brain can 
begin to influence the HPA axis and autonomic systems. An unanswered question about 
the therapeutic use of BMT for HSDD is how it can exert its putative effect on brain circuitry 
to transiently elevate sexual response without also affecting other physiological functions. 

Genetic toxicity:
	
Genetic toxicity was assessed in a standard panel of in vitro and in vivo studies and was found 

to be negative.
	

Carcinogenicity:
	
The carcinogenic potential was assessed in 2-year studies conducted in the mouse and the rat
	
and were found negative for tumorigenicity.
	

Mouse: The mouse study was conducted by the sc route at doses of 3, 9, and 15 mg/kg/d. 
There were no treatment related tumor findings and the NOAEL was set at the high dose. 
By body surface area, the MOE at the NOAEL compared to the human therapeutic dose is 
41X.  The MOE based on exposure can be estimated from TK values. Exposures were 
stable over the course of the study up to 1 year and were consistent with other 
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measurements obtained in the mouse by the sc route. Based on Cmax values obtained at 1 
year, the MOE is 141X for males and 183X for females. 

Rat: The rat study was conducted by the intranasal route at comparatively low doses: 0.5, 
2.5, and 5 mg/kg/d.  There were no treatment-related tumor findings and the NOAEL was 
set at 5 mg/kg/d. By body surface area, the MOE at the NOAEL is 27X compared to the 
human therapeutic dose. By exposure, the MOE changes dramatically depending on 
whether it is calculated from plasma values taken at 3 months vs 19 months. As was 
observed in other, shorter duration repeat-dose tox studies by either the sc or intranasal 
routes, exposures in the rat decline over time with repeat dosing.  Thus, based on Cmax, 
the MOE determined from initial exposure values is 2-3X, but declines to less than half the 
human exposure at the end of the study. 

Reproductive toxicity: 

Fertility: 
Fertility studies were conducted in male and female mice by the subcutaneous route and in 
male rats by the intranasal route. 

Females: In a study conducted in mice by the sc route, there was no effect of BMT on 
female fertility indices when mice were dosed 14 days prior to mating through GD15 at 
doses up to 150 mg/kg/d, which is 639X the human therapeutic dose based on AUC. There 
were also no findings for embryotoxicity. 

Males: There no effects of BMT on male fertility indices, as tested in mice by the sc route up 
to 75 mg/kg/d. There were also no findings in the rat, but that study was conducted by the 
intranasal route at much lower exposures. 

Embryofetal toxicity and pre and postnatal development: 
Embryofetal toxicity studies were conducted in multiple species (mouse, rat, rabbit, and 

dog). Due to excessive maternal toxicity in the rabbit, and limitations of dosing in the rat, the
	
definitive Segment 2 and Segment 3 studies were conducted in the mouse and the dog.
	

Mouse: In the mouse, a combined Segment 2/3 study was conducted by the subcutaneous 

route. Pregnant mice were dosed at 30, 75, and 150 mg/kg/d from GD6 through LD28.
	
Conclusions from the study were:
	
x There was no evidence for teratogenicity.
	
x There was maternal toxicity (reduced body weight and body weight gain) at the high
	

dose. 
x	 There was no evidence of embryofetal toxicity through organogenesis (GD15). 

There was, however, evidence of reduced pup viability and developmental delays if 
dosing continued through parturition and weaning. This was probably due to reduced 
food consumption and weight gain in the dams. In the high dose group, lower pup body 
weight was propagated into the F2 generation. Consequently, a developmental NOEL 
could not be set. 

Dog: In the Beagle dog, which is a nonstandard species for reproductive toxicity, 8 pregnant 
animals/dose were dosed at 2, 8, or 20 mg/kg/d from gestation day GD18-35. The study 
was ended near the end of gestation, on GD57. The number of litters evaluated was 5-7 
per dose.  There was maternal toxicity at the mid and high dose, in the form of inappetance 
and lower body weight gain. Discoloration (blackening) of the coat was also noted. 
Regarding embryotoxicity, there was no evidence for teratogenicity, but there was some 
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evidence for embryofetal toxicity (postimplantation loss) at all doses. For that reason, a 
developmental NOEL was not set. 

Given the findings in the mouse and the dog, we conclude that BMT is unlikely to affect fertility
	
in humans but has the potential to cause fetal harm if dosing occurs during pregnancy.
	

Abuse potential:
 
Abuse potential was assessed in a standard series of behavioral studies in the rat. These were 

reviewed by Dr. Kit Bonson of the Controlled Substances staff. It was concluded that BMT has
	
negligible abuse potential.
	

Immunotoxicity: 
Immunotoxicity was based on a risk assessment evaluation. No in vivo nonclinical studies were 
done to address immunogenicity.  The following conclusion was made by the OPQ reviewers 
(Davinna Ligons and Susan Kirshner) who evaluated in vitro data submitted by the sponsor 
(review completed on May 10, 2018). 

“A competitive binding assay demonstrates that bremalanotide most likely does not bind 
HLA class II alleles, which is required to drive an anti-drug antibody response. Consistent 
with these findings, pharmacokinetic and clinical efficacy responses do not appear to be 
impacted by anti-drug antibody responses.” 

1.3 Recommendations 

1.3.1 Approvability 
From a PharmTox perspective, we recommend approval of the application. 

1.3.2 Additional Nonclinical Recommendations 
None 

1.3.3 Labeling 
Labeling will be addressed in a separate review. 
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2 Drug Information 

2.1 Drug 
CAS Registry Number : 189691-06-3
	

Generic Name: Bremelanotide (BMT)
	

Code Name: PT-141 (Palatin)
	
PI-001 or PI-001 acetate (b) (4)

Chemical Name: 2,7-anhydro(N-acetyl-L-2-aminohexanoyl-L-
aspartyl-L-histidyl-D-phenylalanyl-L-arginyl-L-
tryptophyl-L-lysine) 

Molecular Formula/Molecular Weight: C50H68N14O10 / 1025.16  Note: 1 ng/mL ~ 1 nM 

Structure or Biochemical Description: 
Amino acid sequence: Ac – Nle – cyclo (Asp – His – D-Phe – Arg – Trp – Lys – OH 

Norleucine (Nle) and D-phenylalanine (D-Phe) are isomers of leucine and phenylalanine 
respectively and are metabolized similarly to the standard amino acids. 

Bremelanotide (BMT) is freely soluble in water, methanol, and DMSO, and is soluble in ethanol. 
The freely soluble concentration range for BMT is ~0.1 – 1 M. In response to a request for 
information on solubility in solvents other than saline, the sponsor faxed the following solubility 
information on 11-5-02: 

x 20 mg/ml (20 mM) in normal saline at room temperature (RT) 
x 200 mg/ml (200 mM) in water @RT 
x 400 mg/ml (400 mM) in DMSO @RT 

pH: The intrinsic pH of an aqueous solution of bremelanotide at ~6 mg/mL at RT is between 
pH 4 and pH 6. 

pKa: There are three ionizable groups in bremelanotide: the C-terminal carboxylate (pKa 3.4), 
the imidazole of the side chain histidine (pKa 6.6) and the guanidium side chain of arginine 
(pKa 12.7). 

Pharmacologic Class: melanocortin receptor agonist 

Bremelanotide is the first compound to be designated a melanocortin receptor agonist for 
purposes of NDA approval. This designation is acceptable based on mechanism of action. 
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2.2 Relevant INDs, NDAs, BLAs and DMFs 

IND-061706 PALATIN TECHNOLOGIES NASAL SPRAY DBRUP Withdrawn ERECTILE DYSFUNCTION 

IN D-064119 AMAG PHARMACEUTICALS INJECTION DBRUP Active FEMALE SEXUAL DYSFUNCTION 
(bl{l 

2.3 Drug Formulation 

Parenteral BMT drug product for subcutaneous (SC) injection is formula~e,..q at 5.83 mg/ml in 
an aqueous system containing 2.5°/J (bl~ glycerin at pH L.lli It is packaged in 
single-use prefilled disposable syringes designed to deliver a volume of 0.3 ml. 

Sponsor's Table 3.2.P.1 -1. 

Comp onent Comp ositio112 Quall~· or Standardb Function 

I (b)(41 BMT drng substancec 1.75 mg ActiYe phrumaceutical 
ingredient 

(b)l.il) (b)(41 · 1bll4~Glycerin. I USP/NF I 
Hydrochloric acid USP/NF To adjust pH 

Sodium hydroxide USP/NF To adjust pH 
(b)(4 

Water for injection USP/NF 

a Component quantities are for a single pre-filled syringe which delivers 0.3 ml injection 
b Abbreviations: NF= National Formulary; QS = quantity sufficient; USP= United States Pharmacopeia 
c Anhydrous, free base equivalent 

2.4 Comments on Novel Excipients 

None 

2.5 Comments on lmpurities/Degradants of Concern 

A total of 6 studies were conducted to address qualification of impurities and to assess 
toxicity of degradants: 2 in vitro genetox studies, and 4 repeat-dose general tox studies in 
the mouse. All the studies met GLP and QA standards and none revealed any new 
toxicities. These studies are discussed below, and comparisons to human exposure are 
presented for specified impurities. 

There were no structural alerts for impurities in the drug substance. 
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Specified Impurities 

There are 4 spect ed drug substance imi:>urities, designated A, B, C, and D, which were 
characterized as !bl1' . Structures, and relative retention time 
(RRT) values oL.2'11Ittere_nC8~c me no s are aJVenJn.Iabl e 32 S.3.2-1 . Proposed

.f. . <b><4 Th h dspeer 1cat1ons e sponsor as propose 
specification limits of <b><4% for Impurities A, C, and D, and <b><4Yo for Impurity B. 

The pharmacological activity of the impurit ies has not been tested. The impurit ies were 
qualified per ICH Q3A requirements for impurities present in drug substances at !blT4J% by 
testing two lots of drug substance containing elevated levels of the specified impurities. Lot 16 
contained elevated levels of impurities A and B. Lot 2 contained elevated levels of impurities C 
and D. Confusingly, the COAs for these two lots submitted to the study reports do not list the 
amounts of the specified impurities. The sponsor's data on the actual levels of impurit ies in Lot 
16 and Lot 2 are in Table 3.2.S.4.5-17 under Control of Drug Substance p 26 (shown below). 
The manufacturer for Lots 16 and 2 was < 

11 n 4 We also note that the COAs for Lots 16 and 2 
4submitted to the study reports list slightly cfffferent values for purity by the 11>H method. Our 

review will list the purity as given on the COA 

Sponsor's Table 3.2.S.4.5-17: Summary of Related Imrmrities in Preclinical Bremelanotide 
Samples Used Safety Studies (Lot 2 and Lot 16, < 

11
>f

4 Method) 

Purir;i.· Total 
Impurities 

Tomi 
l:osped fied 

Imp 
A 

Lod 

lmpB Imp 
C 

Imp 
D 

iRRI RR.I_ RR.T RRL ~ 

Tota] 
Impurities 

Tomi 
ruspf'd fie d 

Imp 
:\ 

Lot 16 

lmpB Imp 
c 

Imp 
D 

RRT RRI RRT RR.T RRT 
(bf(4 

(b)(4 

Two genetox (Ames and chromosomal aberration) and two repeat-dose (28-day and 26-week 
mouse) studies were conducted to qualify the impurities. The genetox studies were combined 
studies for impurit ies and degradants and are reviewed under degradants. The 28-day study is 
summarized below. Because the 26-week study (996-028) is one of the long-duration pivotal 
studies supporting approval, it is reviewed later under Section 6.2 General Toxicity. 
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NOA 210557 Reviewer: Leslie McKinney, PhD 

Studv title: A 28-dav subcutaneous dose imouritv aualification studv of PT-141 in B6C3F1 mice. 
Study no.: 996-035 4.2.3.7.6. 


Study report location: 
 Annlica56tion 210557 - Seauence 0002 - Studv 996-035 
I (b)(4~Conducting laboratory and location: 

Date of study initiation: May 29 2006 

GLP compliance and QA: 
 Yes and Yes 

16 41Drug, lot #, and % purity: PT-141, Lot 16, 97.6%, Jl lo peptide content. 
Contains elevated levels of impurities A and B 

Methods 
Doses: 0, 15, 30, 75 mo/ko 

Route of administration I 
Formulation: 

Daily SC injection 
4 ml/ko in 2.5% olycerin/sterile water 

Number/Sex/Group: 1 O/sex/dose 
Satellite groups for TK: 5/sex/dose control; 25 sex/dose high dose 

Samples taken on day 1 
Deviations from study protocol: None sionificant 

Results: 
There were no treatment-related effects on survival , clinical observations, ophthalmology, or 
food consumption. Body weights in treated animals trended slightly higher by the end of the 
study. There were elevated clinical chemistry values for AST and ALT in males at all doses, but 
these were significant only at the low dose. Males at 75 mg/kg/day showed a statistically 
significant increase in both relative (to BW) kidney and liver weights; - 9% for both. However, 
other than injection site reactions, there were no histopathology findings. 

TK: PT- 141 was absorbed rapidly following SC dosing, with Tmax occurring 1.0 hr post-dose. 
TK was similar for males and females. Mean plasma Cm ax and AUCo-oo on Day 1 at the high 
dose were 27. 1 ug/mL and 52.7 ug.hr/mL, respectively (M/F combined). TK agreed with a 
previously completed SC dose 4-week mouse study (#996-009). However, data from 996-009 
showed higher exposure (about 50% higher) on day 28, so it is possible that exposure 
increased over the duration of this study. 

Sponsor's NOEL =75 mg/kg/d. Reviewer's NOEL =30 mg/kg/d 

NOTE: A NOEL of 75 mg/kg/d is higher than the NOELs for the other mouse studies by the SC 
route of similar or longer duration. Based on changes in liver and kidney weights, the reviewer 
feels that a more conservative NOEL of 30 mg/kg is more appropriate to use for calculating the 
MOE for impurities A and B. Using that value MOEs based on dose/unit weight can be 
calculated for each impurity that range from <bll

4
l and are considered adequate. 

Reviewer's table 
Amount Mouse study Animal dose 

Impurity 
Specification present in a used for Lot# and of impurity HED 

limit 1.75 mg qualification % impurity at the NOEL (ug/kg) 
human dose and NOEL Cua/ka} 

(b)(4 
996-035A 
28 day SC study Lot 16 

NOEL= 30 
Elevated A and B -

B mg/kg/d I (Dfr4l 

c 996-028 
Lot2

26 wk SC study Elevated C and D I 

NOEL= 30
D mg/kg/d I (Dfr4l 

MOE 
Based 

on 
HED 

(6Jl4] 
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For purposes of comparison, the sponsor's calculation of the MO Es for impurities is shown 
below. The sponsor calculates larger MOEs based on the use of a higher NOEL for the 28-day 
study, and because the sponsor used the actual and not the maximum allowed human exposure 
to the impurity based on specification limit. 

Sponsor's Table 3.2.S.4.5-10: Calculation of Human Safety Margins for Each Specified Impurity 

Impmi~· Imp A I ImpB I ImpC I lmpD 
(b)('I 

imp11rity peak are.1% (lot 2/ t 6)b 

lmptlrity NOEL in Mouse 

Mouse Dose of Impurity, µg/kg/day 

Impurity HEDi.loa , µg/kg/day 

Human Safety Margin 

Imptlrity HEDHSM, µglkg/day 

Areao/OffsM 

Proposed Specification 

Unspecified impurities 

Unspecified impurities in the drug substance were considered qualified according to ICH Q3A 
according to the same criteria as the specified impurities. Lot 2 had 13 unspecified impurit ies 
ranging from (bl1' Yo for a total of ltiH"1%. Lot 16 had 11 unspecified impurities ranging from 
___<b_n_"fo/o for a total of <bll

41%. (Table 3.2.S.4.5-8). 

Measurements of unspecified impurities in BMT drug substance for the batches used in clinical 
testing (see 3.2.S.4. Batch Analyses) are shown below. At the proposed unspecified impurity 
limit of NMT bll

41%, a single injection of drug product (1.75 mg) would deliver a <bll
4 µg dose of 

each unspecified impurity jJlil 

Sponsor's Table 3.2.S.4.5-11: Unspecified Impurities in GMP Clinical Batches 

Batch 30 31 32 101 I I I 
(ti) (ll

Larges t Unspecified Impurity 

Each Unspecified Proposed Specification 

The CMC reviewer reports that the maximum total unspecified impurities observed in 
reg istration I clinical batches (6 batches) of the drug product at all storage conditions 
(accelerated storage through 6 months and long-term through 36 months) was ,~f/o and the 
average of the 6 batches was ~lo. This is comparable to the percentage of unspecified 
impurities in Lot 2 and Lot 16, which were tested for toxicity at higher doses in animals. 

Lastly, we 10~~ that the total impurities limit (specified and unspecified) for clinical batches is set 
at )JlilJ%, or 1iug per 1.75 mg dose. 
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The sponsor investigated the potential toxicity of degradants that might arise in the BMT drug 
product, that is, BMT in solution, by subjecting aqueous solutions of BMT to thermal stress, then 
assessing the toxicity of these thermally degraded solutions of BMT in vitro and in vivo. 

Toxicity of putative degradants was assessed in the studies shown in the table below. The test 
lot for degradants was either Lot 1, thermally stressed at 50 °C for 30 days, or Lot 701504, 
thermally degraded at 70 °C for 100 hours (note that there is an error in the sponsor's Table 
3.2.P.5.5-8, which states that this lot was thermally degraded for 100 days). Lot 16 was used as 
the 'non-degraded' control in these studies (except for 996-020) and is the same lot that was 
used for the impurity testing. Degraded drug product lot 1 has the designation NB0170-1 . 
Thermally treated drug product lot 16 has the designation NB0170-16. 

Reviewer's table 
Study# 

Year 
Type Dose Lot Comments 

961 039 
2006 

Ames Up to 5000 ug/plate 
Lot 16 and 
Lot 1 thermally degraded 

Negative findings for both 
control and degraded BMT 

961040 
2007 

Chrom ab using 
human 
lymphocytes 

Up to 5000 ug/mL 
Lot 16 and 
Lot 1 thermally degraded 

Negative findings for both 
control and degraded BMT 

996-020 
2006 

Mouse 28-day 
tox 

0, 30, 75 mg/kg/d 
0, 15, 30, 75 mg/kg/d 

Lot 16 thermally treated 
Lot 1 thermally degraded 

No new toxicity for 
degraded BMT compared 
to other BMT studies 

996-041 
2007 

Mouse 3-month 
with 1-month 
recovery 

0, 15, 30, 75 mg/kg/d 
Lot 701504 thermally 
degraded 

No new toxicity for degraded 
BMT compared to other BMT 
studies 

(bl{l
The manufacturer for Lots 1 and 16 wasI (blT• jand the manufacturer for Lot 701504 wasl 

Thresholds for qualification of degradants are given in ICH Q3B. For a maximum daily dose of 
<10 mg, the qualification threshold is ruYo or ~l ug total daily intake, whichever is lower. 

Because the sponsor did not identify any specific degradants of concern, they did not carry out 
a calculation of what the possible human exposure to these putative degradants might be. 
They stated only that "At the levels of each bremelanotide degradant in the degraded 
bremelanotide administered sc in the 28 and 91-day repeat dose tox studies in male and female 
mice, these bremelanotide degradants would have been qualified for safety". 

At the highest sc dose of 75 mg/kg/d, the MOE based on body surface area compared to the 
human dose is bill! 

Tox study reports used for qualifying impurities and degradants are reviewed below. 
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(b) (4)

NDA 210557 Reviewer:  Leslie McKinney, PhD 

The sponsor notes that the genetox studies (Ames and chromosome aberration) were designed 
to meet the requirements of ICH S2B (1997). Since their studies were submitted, this guidance 
has been updated to: Guidance for Industry S2(R1) Genotoxicity Testing and Data Interpretation 
for Pharmaceuticals Intended for Human Use. June 2012. 

(b) (4)

(b) (4)

(b) (4)

Study title:  Bremelanotide and Degraded Bremelanotide Drug Product Bacterial Mutation Test
	
(Ames)
	

Study no.: 961039    4.2.3.3.1.
	
Study report location:
	 Application 210557 - Sequence 0002 - Study 961039 

Conducting laboratory and location:
	
Date of study initiation:
	 May 29, 2006
	

GLP compliance and QA:
	 Yes and Yes
	
Drug, lot #, and % purity:
	 PT-141, Drug substance lot 16, 97.6%, peptide content %. 

This lot contains elevated levels of Impurities A and B. 
Drug, lot #, and % purity: PT-141, Drug product Lot NB0170-1, 93.5%. 

The 150 mg/mL solution  mg/mL by HPLC) underwent 
forced degradation (stressed at 50 oC for 30 days), resulting in 
a final concentration of  mg/mL in terms of API. The purity 
of the drug product was 93.5% with % degradation products 
by HPLC. All concentrations in this report are expressed in 
terms of API. 

(b) (4)

Methods 
Strains: Salmonella typhimurium, TA98, TA100, TA1535, TA1537 

Escherichia coli WP2 
Concentrations in definitive study: 0, 15.8, 50, 158, 500, 1581, or 5000 ug/plate 

Same concentrations used for both lots 
Basis of concentration selection: Not stated 

Vehicle and Negative control: 2.5% glycerol 
Positive control: Without S9: Na azide, 9AC, 2NF, NQO 

With S9: 2AA, benzopyrene 
Incubation & sampling time: The initial test used the standard plate incorporation method 

(48-72 hr incubation after plating) which was negative. 
A confirmatory test was then conducted that utilized 
preincubation of the test article for 30 minutes with the bacterial 
mixture prior to plating.  

Study Validity 
Study was deemed valid. 
Results 
,QYDOLG UHVXOWV �XQXVXDOO\ ORZ FRXQWV� ZHUH REWDLQHG DW WKH ���� ��� DQG ���� ȝJ�SODWH GRVH 
in the confirmatory test. Therefore, this section of the confirmatory test was repeated. 

Positive and negative controls were appropriate. Bremelanotide and degraded bremelanotide 
drug product did not show any evidence of genotoxic activity. 
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_______________________________________ 

(b) (4)

NDA 210557 Reviewer:  Leslie McKinney, PhD 

Study title:  Bremelanotide and Degraded Bremelanotide Drug Product Chromosome Aberration 
Test 

Study no.: 961040     4.2.3.3.1. 
Study report location: Application 210557 - Sequence 0002 - Study 961040 

Conducting laboratory and location: 
Date of study initiation: 29 May 2006 

GLP compliance and QA: Yes and Yes 
Drug, lot #, and % purity: PT-141: Drug substance lot 16, purity 97.6%, peptide content 

%. This lot contains elevated levels of impurities A and B. 
Drug, lot #, and % purity: PT-141: Drug product lot NB0170-1, purity 93.5% with % 

degradation products. Lot 1 was stressed at 50 oC for 30 days 
(Appendix 2) 

(b) (4)

(b) (4)

(b) (4)

Methods 
Cell line: Human lymphocytes (male donors) 

Concentrations in definitive 
study: 

Bremelanotide and degraded bremelanotide: 
10, 20, 40,80, 160, 320, 640, 1280, 2560, 5001 ug/mL
Concentrations in bold were analyzed for metaphase aberrations. 
Formulation analysis showed acceptable concentration except for 
the bremelanotide  mg/mL. 
All concentrations are expressed in terms of API. 

Basis of concentration selection: MFD based on solubility 
Formulation / vehicle and 

Negative control: 
2.5% glycerol in water 

Positive controls: Mitomycin C (50, 100 and 200 ng/mL) in cultures without S9 and 
cyclophosphamide (8, 12, and 16 ug/mL) in cultures with S9 

Incubation & sampling time: Duplicate cultures were exposed to the test article with and 
without metabolic activation for 4 hours. An additional set of 
duplicate cultures was exposed to the test article without metabolic 
activation continuously for 19 hours. Colcemid (final concentration 
of 0.1 ug/mL) was present for the final two hours of incubation. 

Cell harvest: Cells were harvested at the end of the culture period and assessed 
for viability. Microscope slides were prepared from the fixed 
samples and scored for the percentage of metaphase cells (mitotic 
index), the percentage of polyploid metaphase cells (polyploidy 
index), and structural chromosomal damage. 200 metaphases per 
treatment group were examined. 

Study Validity 
Study was deemed valid. 
Results 
Positive and negative controls were appropriate. Relative mitotic index was reduced at the high 
dose for BMT and degraded BMT. Bremelanotide and degraded bremelanotide drug product 
did not show any evidence of genotoxicity in the chromosomal aberration assay. 
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(b) (4)

NDA 210557 Reviewer:  Leslie McKinney, PhD 

General tox:
	
Study 996-020 (similar in design to impurity study 995-035), specifically looks at degraded
	
(Lot 1) or thermally treated (Lot 16) drug substance. The sponsor described how Lot 1 was 

thermally degraded but did not provide details regarding how Lot 16 was ‘thermally treated’.
	

Study title: A 28-day subcutaneous dose toxicity study of thermally-treated PT-141 drug
product and degraded PT-141 drug product in B6C3F1 mice. 

Study no.: 996-020     4.2.3.7.6. 
Study report location: 

Conducting laboratory and location: 
Application 210557 - Sequence 0002 - Study 996-020 

Date of study initiation: April 11, 2006 
GLP compliance and QA: Yes and Yes 
Drug, lot #, and % purity: PT-141, drug product lot NB0170-1 stressed at 50 oC for 30 

days, purity 93.5% 
PT-141, drug product lot NB0170-16, thermally treated, purity 
97.6% 

Methods 
Doses: 0, 15, 30, 75 mg/kg/d degraded Lot 1 

0, 15, 75 mg/kg/d thermally-treated Lot 16 
Route of administration: SC injection 4 mL/kg in 2.5% glycerin/sterile water 

Number/Sex/Group: 10/sex/dose No TK groups 
Deviation from study protocol: None significant 

Results 
There were no treatment-related effects on survival, clinical observations, or ophthalmology. 
Injection site reaction were noted. There were slightly increased body weights (~4%) in males 
at the end of 4 weeks but no effects in females. Both males and females in the high dose 
groups consumed 9 -17% more food between weeks 2 and 4. 

Clinical chemistry: All treated males showed increased transaminases that did not show dose-
dependence and did not achieve statistical significance to due high variability. Total protein and 
albumin were statistically increased relative to control in nearly all treated females (not dose-
dependent). Calcium was statistically increased in both groups of females receiving thermally-
treated PT- 141, but the values remained within expected ranges and were attributed to the 
higher albumin values. 

Organ weights: Liver: A 14% increase in both absolute and relative liver weights were observed 
in the high dose females of the thermally-treated PT-141 group. Histologically, 2 of the 10 
females in this group exhibited minimally increased hepatocellular glycogen. 

Kidney: Minimally increased absolute or relative kidney weights were observed in all treated 
groups. A slightly increased incidence of chronic progressive nephropathy was observed in the 
high dose groups. Toxicological relevance is uncertain. 

Formulation analysis: Lot 1 dosing solutions at the high dose were 16% above expected, and 
Lot 16 at the high dose were 19% above. These differences were not thought to affect the 
results of the study. 

Conclusion: There was no new toxicity noted with degraded or thermally-treated test articles. 
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(b) (4)

(b) (4)

(b) (4)

NDA 210557 Reviewer:  Leslie McKinney, PhD 

Study title: A 91-day subcutaneous toxicity study of degraded Bremelanotide (PT-141)
in B6C3F1 mice with a 28-day recovery period. 

Study no.: 996-041 
Study report location: Application 210557 - Sequence 0002 - Study 996-041 

Conducting laboratory and location: 
Date of study initiation: April 27, 2007 

GLP compliance and QA: Yes and Yes 
Drug, lot #, and % purity: PT-141, Lot 701504 thermally degraded at 70oC for 

100 hours, purity 95.6%, total degradants % 
(specified and unspecified) 
From the COA p 128: The 125 mg/mL solution 
underwent forced degradation resulting in a final 
concentration of mg/mL. 

Methods 
Doses: 0, 15, 30, 75 mg/kg/d 

Route of administration: SC injection 4 ml/kg in 2.5% glycerin/sterile water 
Number/Sex/Group: 20/sex/dose (control and high dose) 

10/sex/dose (low and mid dose) 
10/sex/dose in the low and high dose for recovery 
No TK groups 

Deviation from study protocol: None significant 

Results 
Mortality was observed but was not treatment-related. Injection site reactions were noted. 
Body weight and food consumption was stable in females and stable or slightly increased in 
males during the middle portion of the study. 

Hematology: In male mice but not female mice, hematocrit, erythrocytes, and hemoglobin were 
mildly increased in all dose groups with a trend toward dose-dependence with most changes 
being statistically significant but not adverse. 

Clinical chemistry: Chloride was decreased in males 8% and 5%, and in females 6% and 6% at 
the 30 and 75 mg/kg/day doses respectively. These changes resolved by recovery in males but 
remained decreased in the females at the 75 mg/kg/day dose group with limited data.  These 
changes appeared to be test article-related and adverse, but no mechanism was proposed for 
why chloride levels were decreased. 

There were sporadic individual animals in all groups, including controls that had increases in 
aspartate aminotransferase (AST), alanine aminotransferase (ALT), and/or sorbitol 
dehydrogenase. All changes were reversed during the recovery period except that AST values 
were abnormally high in the control groups in both males and females. 

Organ weights: The statistically significant mean liver, kidney, and lung weight changes were 
either inconsistent or lacked microscopic correlates. Mean absolute kidney weights were less 
than 10% greater than controls in all dose groups of both sexes. Mean absolute liver weight at 
75 mg/kg/day in males was only 10% greater than controls and in females was only 16% 
greater than controls. Mean absolute lung weight in males at 30 mg/kg/day was only 12% 
less than controls while the lung weight at 75 mg/kg/day was essentially the same as the 
control weight (0.191 grams in controls and 0.196 grams at 75 mg/kg/day). These small 
weight differences, though statistically significant, were not considered toxicologically 
significant. 
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NDA 210557 	 Reviewer:  Leslie McKinney, PhD 

Formulation analysis: Acceptable. 

Conclusion: Based on these results the NOAEL was 30 mg/kg/day degraded bremelanotide, 
which is the same as the NOAEL for 4-week and 26-week repeat dose studies with other 
bremelanotide lots (6AB2 and Lot 2, respectively). There were no new toxicities that arose from 
testing with thermally degraded BMT drug product. 

The MOE at the NOAEL based on BSA was 82. 

Additional comments: 

For documentation purposes, we list a description about the lots that were used for qualifying 
impurities that were not specified by the sponsor: 

x	 How the elevated impurities in Lots 2 and 16 were generated was not specified. Were 
the impurities spiked in the final drug product or did the impurities result from thermal 
stress applied to the drug substance or drug product? 

x	 The specified impurities were not identified on the COAs for Lots 2 and 16 submitted to 
the study reports. At present, the only information that we can find on the levels of the 
specified impurities appears in Table 3.2.S.4.5-17. 

x The purity levels of Lots 2 and 16 given in Table 3.2.S.4.5-17 do not exactly match the 
COAs. 

x In study #996-020, (28-day mouse degradant study), how Lot 16 was thermally treated 
was not stated. 

x	 The duration for thermal degradation for Lot 701504, used in study 996-041 (91-day 
mouse degradant study) was erroneously stated in Table 3.2.P.5.5-8 to be 100 days. 
The correct duration, 100 hours, is stated on the COA in the study report on p 128. 

Leachables / extractables: 

No concerns. 

2.6 Proposed Clinical Population and Dosing Regimen 
BMT is indicated for the treatment of premenopausal women with hypoactive sexual desire 
disorder (HSDD). 

The recommended dosage is 1.75 mg in an 0.3 mL solution administered via an autoinjector 
pen into the abdomen or thigh, to be dosed 45 minutes before anticipated sexual activity. Tmax 
occurs ~60 min post-injection, and the half-file is ~2-3 hrs. For a 1.75 mg dose, mean Cmax 
was 77.1 ng/mL and AUC0-4h was 276 ng.hr/mL. 

The allowed frequency of use has not yet been determined by the clinical team but will 
not exceed once daily. There will likely be a limitation of use not-to exceed 8 times per 
month. 
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2.7 Regulatory Background 

Earlier development programs for BMT included the treatment of erectile dysfunction in males 
ll>ll"J. 61706 and >rr4 and <bll

4 Most of the nonclinical 
rogram tOrbremela'notide was conductea unaerlr\J D't>f?U6 or tne male indication. 16>1" 

IND 61706 was 
n 2017. Stuay reports fOilhe various 1nCficat1ons were sul5mitrea m paper format 

until September 2016, when electronic submission began. 

The IND supporting this NOA for hypoactive sexual desire disorder (HSDD) in females is 64119, 
which was opened in 2001. The init ial clinical studies in females were conducted by the 
intranasal route, similarly to males. It is not clear whether IND 64119 (female indication) was 
cross-referenced to IND 61706 (male indication) at the time of init iating clinical trials in females; 
safety determinations were based on equivalence of the intranasal formulation that had been 
tested in males. Dr. Krishan Raheja was the primary nonclinical reviewer for IND 64119 until 
2013, at which time the IND was transferred to this reviewer and an EOP2 meeting was held. At 
that time, the nonclinical program was deemed sufficient to progress to Phase 3 clinical testing. 
Phase 3 clinical testing was conducted by the subcutaneous route. 

3 Studies Submitted 

3.1 Studies Reviewed 

All the studies submitted in i:>a er format to IND 61706 have been submitted to this NOA in 
electronic format < 

6>1" 

All the studies submitted to this NOA except the analytical methods and validation reports 
under section 4.2.2.1 , and some pharmacology studies related to the male indication of 
erectile dysfunction, have been reviewed by this reviewer, including those originally 
reviewed by Dr. Raheja. 

Studies on abuse potential are being reviewed by Dr. Katherine Bonson, of the controlled 
substances staff. Her review will be fi led to DARRTS separately. 

An assessment of immunogenicity was made by Dr. Susan Kirshner, CDER/OPQ. 

3.2 Studies Not Reviewed 
Analytical methods and validation reports under section 4.2.2.1 have not been reviewed. 
Pharmacology studies related to the male indication of erectile dysfunction have not been 
reviewed. 

3.3 Previous Reviews Referenced 

The nonclinical development program conducted under the various INDs submitted to 
DBRUP was reviewed by Dr. Krishan Raheja. His reviews, primarily of studies submitted to 
IND 61706, were written over a 12-year period have been collated, edited for clarity by this 
reviewer, and will be submitted to IND 64119 when this review is filed. Some of Dr. 
Raheja's comments have been incorporated into this NOA review. In addition, some of the 
nonclinical studies conducted by the sponsor have been published and are referenced when 
appropriate. 
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4 Pharmacology 

4.1 Primary Pharmacology 
Bremelanotide is a synthetic cyclic heptapeptide analog of a-melanocyte-stimulating hormone 
(a-MSH). It is a high-affinity ligand and agonist for melanocortin receptors (MCRs), specifically 
MC 1 R, MC3R, and MC4R. The si:>onsor proposes that the therapeutic effect for HSDD occurs 

II>~ However, this mechanism of action in humans is 
specu a ive. 

a-MSH is a cleavage product of proopiomelanocortin (POMC). Its primary function is to 
stimulate production of melanin by melanocytes. It also plays a role in feeding behavior, energy 
homeostasis, sexual activity, and protection against ischemia and reperfusion injury. 

I POMC I 
I,MSH11 

! 

ACTH 

ii 
11 
I I 

~ipwopi o 
i l 

I 
I 

I II 11 11 I 
la-MSH I 113-endorphin Ii1 _C_U_P--il "flipolropi 

i i 

11!-MsHI 

FIG. 1. Melanocortin peptides, ACTH and a.-, 13-. and y-MSH, derive from post
translational processing of POMC, which is also the precursor for opioid peptides and 
CLIP (corticotropin-like intermediate lobe peptide). From Catania et al., 2004. 

Distribution of receptors, and naturally occurring agonists and antagonists are listed in the table 
below. Ref: Catania et al. , 2004 and RD Cone 2006; also Yang 2011. 

Receptor Sites of expression Functions Agonists Antagonists 

MC1R 

Melanocytes; 

Immune I inflammatory 
cells, keratinocytes, 
endothelial cells, glial cells 

Pigmentation 

Antipyretic I anti-
inflammatory 

a.MSH = 13MSH 
= ACTH > yMSH 

Agouti 

MC2R Adrenal cortex Steroidogenesis ACTH 

MC3R CNS, GI tract, kidney, 
macrophages 

Autonomic 
functions, anti-
inflammatory 

yMSH =a.MSH 
= ACTH > 13MSH 

Agouti related 
peptide (AgRP) 

(inverse agonists) 

MC4R CNS 
Feeding and energy 
homeostasis, 
erectile activity 

a.MSH = 13MSH 
= ACTH > yMSH 

AgRP, Agouti 

Regulation of 

MC5R 
Exocrine glands, 
lymphocytes 

exocrine secretion, 
immunoregulatory 

a.MSH > 13MSH 
= ACTH > yMSH 

function 
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Binding assays: 
Study # PL-27: PT-141 (BMT) binding to various melanocortin subtypes. 
This non-GLP study measured the relative binding affinity of BMT to MC1R, MC3R, MC4R and 
MC5R melanocortin receptor subtypes in a competitive binding assay with [I125]-NDP-D-MSH as 
the radioligand. Studies were carried out on membranes isolated from various cell lines 
expressing melanocortin receptors. MCR1 containing membranes were isolated from B16-F10 
mouse melanoma cells.  Other MCR subtypes were isolated from transfected HEK-293 cells 
overexpressing cloned human MCRs. 

Bremelanotide is selective for MC1R and MC4R, with 98% inhibition of the reference 
compound, but also binds MC3R. The relative binding affinity of BMT was: MC1R > MC4R > 
MC3R > MC5R. The sponsor stated that bremelanotide does not bind to MC2R (the ACTH 
receptor expressed on the adrenal gland; Kd > 1000 nM), but no source data on MC2R was 
provided. The Ki of the receptor for PT-141 was calculated from the IC50 (shown in the 
sponsor’s table below). 

Sponsor’s Figure: Binding Curves of Bremelanotide (PT-141) to Melanocortin Receptors 

There were no data presented for binding of BMT to the MCRs of other nonclinical species, but 
literature states that MC4Rs are highly conserved across many species, with, for example, 93% 
identify between rat and human (Tao, 2010). 

It is expected that a therapeutic dose of BMT will yield tissue concentrations that are sufficient to 
produce pharmacological activity at the MC4R. Human PK data show that the Cmax following a 
single 1.75 mg injection of bremelanotide is 72.8 ng/mL. Assuming 13% bound (see section 5.1 
of this review for protein binding data), this yields a free concentration in plasma of 63 nM, well 
above the Ki for binding to MCR1 and MCR4. Also, MC3R might be partially bound. 
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It should be remembered that, while BMT concentration in peripheral tissues may be close to 
the levels in plasma, BMT access to the CNS, is 
limited. Distribution studies (discussed below) indicate that BMT concentration in the brain 
peaks several hours later than in plasma and reaches only ~10% of the maximal plasma free 

(b) (4)

concentration. This implies that MC4Rs in the brain might be only partially activated. 

Functional assays: 
Bremelanotide was shown to be an agonist at MC4R in functional assays (Studies PL-03 and 
PL-35). BMT induced cAMP production in MC4R-transfected HEK-293 cells with a mean EC50 
of 1.1 nM. Thus, the EC50 is about 10-fold lower than the Ki derived from binding experiments. 
The maximum cAMP level was 825 pmol/106 cells, which was 68% of the response produced by 
D-MSH. Additional detail regarding signalling pathways activated by MC4 agonists is available 
in Yang, 2011. 

Distribution of MC4R receptors 
Specificity of BMT action is determined by the distribution of melanocortin receptors to which it 
binds. MC4Rs are located primarily on neurons in the central nervous system but have also 
been identified on peripheral nerve endings in the penis (Van der Ploeg et al., 2002). 

Distribution of MCRs in the brain has been extensively characterized in many nonclinical 
species. In the rat, MC4 receptors are present in virtually every region of the brain, and in some 
regions of the spinal cord (Nahon, 2006; Mountjoy et al., 1994). Areas of expression of MC4 
and MC3 receptors often overlap. 

Distribution of MC3R and MC4R mRNA 

expression in the rat brain.
	

Open and black squares correspond to 

MC3R and MC4R, respectively.
	

Fig. 1 from Nahon 2006.
	

The highest density of MC4 receptors are in the following regions of the rat brain: 
Forebrain 

x Hypothalamus 
o Periventricular zone 
� Anteroventral periventricular nucleus (APV) 
� Supraoptic nucleus (SO) 

o Medial zone 
� Medial preoptic nucleus 
� Anteroventral preoptic nucleus
	

x Septal region
	
o Lateral septal nucleus 
o Medial septal nucleus
	

Midbrain and Brainstem
	
o Dorsal motor nucleus (DMN) of the vagus nerve 
o Superior colliculus (SC) 
o Pretectal region 
� Nucleus of the optic tract 
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Functions mediated by MC4 receptors: 

As would be expected from their widespread distribution in the brain, MC4 receptors mediate a 
diverse array of physiological functions and behaviors (Adan and Gispen, 1997; Wikberg and 
Mutulis, 2008; Tao, 2010; and Mui et al. , 2013). For the purposes of discussing the expected 
pharmacology of BMT administration, we will focus on four of these. 

1. 	 Energy homeostasis and feeding behavior 
MC4R has been primarily associated with energy homeostasis and has been extensively 
investigated in obesity research . Although the brain circuitry regulating feeding behavior 
and body weight is complex, it is clear from many studies that agonism at the MC4R 
reduces body weight, and that antagonism leads to obesity. Knock out of the MC4R in the 
mouse produces animals that are obese, hyperphagic, and hyperinsulinemic (Cone, 2006; 
Huszar et al. , 1997). In mice, central administration of the MC4R agonist MT-II inhibits 
basal insulin release (Tao, 2010). Expected pharmacology following administration of an 
MC4 agonist would thus be expected to be reduced feeding and weight loss, reduced insulin 
production and possible glucose elevation. 

2. 	 Sexual function 
Induction of penile erection by melanocortin a onists in multii:>le species has long been . 
noted (for review see King et al. , 2007). I ltiH4~ 

ltiH4 

3. 	 Autonomic functions 
The high density of MC4Rs in the hypothalamus and the DMN of the vagus suggests their 
involvement in the regulation of many types of autonomic output (for reviews see Tao, 2010, 
and Adan and Gispen, 1997). We focus here on the cardiovascular system and, briefly, the 
GI system, in order to explain findings that were observed in clinical alone and both clinical 
and nonclinical studies. 
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Cardiovascular function: 
The role of the melanocortin system in the regulation of hemodynamics is very complex and 
not completely understood (do Carmo et al., 2017).  The circuitry that has been described to 
date involves the hypothalamus, brain stem, and spinal cord, MC4 and MC3 receptors, D 
and J MSH, and feedback from peripheral tissues, including the kidney (see diagram below 
for overview). 

Melanocortin-mediated cardiovascular control. 
Peripheral signals transmitted by leptin and insulin 
reach the hypothalamus and stimulate 
proopiomelanocortin (POMC) neurons, which in turn 
activate melanocortin 4 (MC4) receptors. MC4 
receptor activation then mediates peripheral 
sympathetic activation, presumably by both direct 
and indirect signalling processes, leading to increased 
peripheral vascular resistance and sodium 
reabsorption in the kidney. This cascade of events 
manifests as an increase in blood pressure.
 Conversely, sodium stimulates the production and 

release of J-melanocyte-stimulating hormone 

(J̻MSH) from the pituitary into the peripheral 

circulation. This activates MC3 receptors in the 
kidney, which exerts a natriuretic effect that reduces 
the amount of extracellular body water and cardiac 
load, thus reducing blood pressure. There is evidence 
that the actions of dopamine in the CNS may have a 

role in connecting the peripheral signal of Na+ to J̻ 
MSH in the pituitary. However, the exact pathway for 
the effect of Na+ on dopamine is not known as 
indicated by the question mark.  
IML, intramediolateral column.   
Figure 2 Wikberg and Mutulis, 2008. 

It is beyond the scope of this review to fully describe this system. Rather, we will highlight 
what is known about MC4 receptors specifically, and later, under the Safety Pharmacology 
section, discuss the findings obtained by the sponsor using bremelanotide. 

Literature studies describing the cardiovascular response to MC4R activation have shown 
that cardiovascular effects vary depending on the species, the type of MC4R agonist used, 
the route of administration, the site of administration, that is, which region of the brain or 
brainstem is stimulated, and whether administration is acute or chronic (Rinne et al, 2012). 
In rodents, direct activation of MC4 receptors in the DMN of the vagus by injection of D-MSH 
into the brainstem produces bradycardia and hypotension (Li et al., 1996).  In contrast, 
injection of D-MSH intracerebroventricularly (ICV), targeting the MC4 receptors of the 
hypothalamus, produces the opposite effect: tachycardia and hypertension (Ni et al., 2006). 
Increased HR and BP have also been noted when the MC4R agonist MT-II is perfused ICV, 
and the effect is mediated by adrenergic activation (Kuo, et al., 2004). Mixed results have 
been obtained when comparing acute vs chronic administration. The acute hypertensive 
response of D-MSH abates with chronic administration via the ICV route (Hill and Dunbar, 
2002), a result that was not duplicated with MT-II (Kuo et al., 2003). It has been suggested 
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that functional responses to melanocortins may depend on the balance between MC4 and 
MC3 receptors, and obesity may also play a role (Da Silva et al., 2006). 

In humans, sc infusion of an MC4R agonist leads to elevated blood pressure, and subjects 
with loss of function mutations in MC4R have a reduced incidence of hypertension 
(Greenfield et al., 2009). Prior clinical experience in males with BMT also indicates that a 
hypertensive response to MC4R activation is the more likely response (Rosen et al., 2004). 

GI function: 
MC4 receptors are expressed on vagal afferents, and the stomach and duodenum are 
innervated by MC4R vagal afferents and efferents. Injection of melanocortin agonists into 
either the DMV or NTS decreases phasic gastric contractions.  There is also evidence the 
MC4 receptors are expressed on enteroendocrine L cells in the GI tract (Panaro et al., 
2014). Thus, MC4R agonists can play a role in slowing gastric emptying, which could affect 
drug absorption.  The effect of BMT on the kinetics of drug absorption and drug-drug 
interaction was investigated in a nonclinical study in the mouse but no effect was found. 
BMT was found to have emetic activity in the ferret. 

4. HPA axis 

The presence of MC4 receptors at high density in the periventricular region of the 
hypothalamus indicates that the melanocortin system influences the HPA axis, however, 
there is not a large literature defining what these effects might be. MC4Rs are expressed on 
both magnocellular and parvocellular neurons in the PVN. Magnocellular neurons project to 
the posterior pituitary (neurohypophysis) and secrete vasopressin and oxytocin; 
parvocellular neurons project to the median eminence and secrete releasing factors (CRH, 
TRH, etc.) that stimulate release of hormones from the anterior pituitary (adenohypophysis). 
In the rat, ICV injection of MT-II has been shown to induce synthesis of CRH (and 
presumably ACTH), followed by a rise in plasma corticosterone (Lu et al., 2003). MC4 
receptors also play a role in grooming behavior in rodents, which may be tied to a stress 
response (Mul et al., 2013).  In the description of the MC4R knockout mouse – no particular 
emphasis was placed on distruption of the HPA axis, which indicates that melanocortins 
may play a more limited, modulatory role. Effects on the HPA axis were infrequently 
monitored in nonclinical studies for this application. Elevated ACTH and cortisol was noted 
in only one study in the pregnant rat (996-029) that used intravenous dosing at maternally 
toxic levels. 

4.1.2 Drug mechanism related to indication 
A mechanism of action for the treatment of HSDD in females has not been established. There 
were no studies submitted by the sponsor investigating the effect of BMT on sexual behavior in 
female animals. There are a few published studies that indicate that melanocortins in general, 
and bremelanotide in particular, can induce sexual receptivity in the female rat (Nocetto et al., 
2004; Pfaus et al., 2004). Bremelanotide is effective in female rats for solicitation behaviors 
following either subcutaneous administration or following infusion into the lateral ventricles or 
medial preoptic area (mPOA) (Pfaus et al., 2004 and 2007). 

(b) (4)
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(b) (4)

4.2 Secondary Pharmacology 
MC1 receptor 
Because BMT binds with higher affinity to MC1 receptors than to MC4Rs, secondary 
pharmacology mediated by the MC1 receptor is expected. MC1 receptors are expressed on 
melanocytes and have also been reported on cells of the immune system. Activation of the 
MC1 receptor leads to melanin production by melanocytes, producing hyperpigmentation. 
Treatment with bremelanotide produced blackening of the coat in the dog (Study #996-003) and 
hyperpigmentation was noted in clinical studies as well. 

Melanocortins also act as anti-inflammatory and anti-pyretics via MC1 but this effect was not 
assessed in nonclinical studies (Catania et al., 2004). 

Other receptors 
Off target binding was assessed in study #5040a: “Study of PT-141 in a pharmacological 
profile”. Bremelanotide (1 uM) showed weak activity at the muscarinic acetylcholine (M) and the 

(b) (4)

alpha-� DGUHQHUJLF �Į�� UHFHSWRU and there was some evidence of binding to vasoactive 
intestinal peptide 1 and neuropeptide Y receptors. 

Bremelanotide was not reported to bind to serotonin receptors – but no subtypes were specified. 
Regarding the assay used to assess binding, the sponsor referenced a publication by Peroutka 
and Snyder from 1979, which describes a method for distinguishing between 5-HT1 and 5-HT2 
receptors. However, the reference compound used in the screening assay was serotonin, 
which would not have distinguished between receptor subtypes. 

Weak activity at serotonin transporters was reported, equal in magnitude to activity at dopamine 
transporters. Thus, if bremelanotide acted as a weak SSRI, some indirect activation of 5-HT 
receptors might occur. 

Binding at these off-target receptors occurred at concentrations that are not therapeutically 
relevant. 

4.3 Safety Pharmacology 
Twenty studies were conducted to assess safety pharmacology – broken down as follows: 

o Central nervous system (CNS) – 1 in vivo study in the male rat 
o Cardiovascular – 2 in vitro and 12 in vivo studies in dog, rat, and monkey. 
o Respiratory – 1 in vivo study in the male rat 
o Gastrointestinal – 4 in vivo studies in the male ferret 

There were no findings in the CNS study, but dosing (by the iv route) did not reach 
therapeutically relevant concentrations. 

Cardiac safety studies were negative for cardiac arrhythmia, but positive for elevated heart rate 
(HR) and blood pressure (BP) at high multiples of human exposure. 
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Study #1468-PAL-01. Effects of PT-141 on behavior and physiological state as assessed by 
the Irwin test and on body temperature in rats. Conducted by 

, in 2001. GLP + QA. PT-141 lot 0539373. Purity 94%. 
(b) (4)

BMT produced an emetic response in ferrets at doses that were comparable to human 
therapeutic exposures. 

BMT was negative for effects on the respiratory system at doses comparable to human 
therapeutic exposure. 

4.3.1 CNS 

Methods: 
Dose and Route: 10, 75, 300 ug/kg iv Injection volume 2 mL/kg 
N = 5 male SD rats/dose No TK 
Vehicle: 0.9% saline Positive control: Apomorphine 0.3 mg/kg iv 

Results: 
There was no mortality. There was no effect on body temperature. The results of the Irwin test 
were reported in tabular fashion with no narrative. Animals were scored on 27 behaviors. 
Twenty-six of these were specific – tremor, convulsion, piloerection, etc. One of these was 
nonspecific – “typical” or “global behavior’. The animals showed a dose- and time-dependent 
statistically significant change in ‘typical’ behavior, with scores trending downward toward the 
apomorphine score and becoming maximal at the 60-minute time point, which was the last time 
point reported. However, while there were occasional trends toward increased frequency in 
some of the other 25 specific behaviors, none reached dose or time-dependent significance. It 
is thus somewhat unclear as to whether the observed changes were adverse.  The sponsor did 
not set a NOAEL. 

Results of the dosing solution analysis were not included in the study report. From TK 
measurements obtained in study #91-0501 (4.2.2.2.) an intravenous dose of 250 ug/kg 
produced an AUC = 69 ng.hr/mL which is ~25% of the therapeutic AUC. 

4.3.2 Cardiac 
The sponsor’s tabulated summary (2.6.3) of cardiovascular safety pharmacology studies lists 
2 in vitro studies and 11 in vivo studies in dog and monkey. In addition, one drug-drug 
interaction study was conducted in the rat to determine whether co-administration of 
bremelanotide and sildenafil would affect CV parameters. These studies, plus several others 
conducted to evaluate CV safety, are listed either under the safety pharmacology section 
(4.2.1.3) or the general toxicology section (4.2.3.2.) of the submission. 

The two in vitro studies, a hERG channel assay and a cardiac action potential assay, followed 
standard study designs and were negative. 

In vivo studies were conducted by the iv, sc, and intranasal routes. ECG studies were 
conducted in the dog and monkey, by the intranasal route, and were negative. The effect of 
BMT on blood pressure was examined in rat, dog, and monkey and yielded positive findings in 
the rat and dog. However, no one study met all the criteria necessary to be considered a valid 
GLP study for assessing CV safety. For that reason, conclusions regarding CV safety are 
based on weight of evidence from the in vivo studies listed in the table below. Detailed reviews 
of selected studies follow. 
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Study number 
/Section 

Conducting 
Lab I Year 

Test system 
I Species 

Doses (mg/kg) I 
Route 

Results MOE Comments 

In v itro 
hERG assay 
010911.QBM 
4.2.1.3 

!DIT4 

HEK-293 
cells 

0.25, 2.5, 10, 100, 
1000 uM 

No effect at 
:s 10 uM 
1Cso4610 uM 

-
Action potential Cardiac 
assay 
20020616 PECM 
4.2.1.3 

Purkinje 
fibers (dog) 

0.15, 1.5, 15 uM No effect -

In v ivo s ingle dose 

Continuous 

12513 02 01s· 
4.2.1.3 

Dog (M) 
N=3 

0.1, 1.0 IV 
0.01, 0.1, 1, 3, 10 
SC 

j BP @>0.1 sc 
j HR @ >0.01 
SC 

BP: >0.5X 
HR: <0.5X 

monitoring 4 
hrs post dose 
then hourly to 
24 hrs 
Continuous 
recording for 

SP SPG 2299• 
4.2.1.3 

Dog (M) 
N=2 

0.05, 0.205 IV 
two-step infusion j HR (slight) 6.5X 5 hrs post-

dose and for 
1.5 hrs@24 
hrs 

SP-SPG 2403• 
4.2.1.3 

Dog (M) 
N=4 

0.05, 0.205 
IV 

j HR @ high 
dose; trend 
toward j BP 

2-8X 

Continuous 
recording for 
24 hrs post-
dose 

131-007· Dog 3, 6, 9, 12 no effect BP/HR@ 15-
4.2.3.1 N=2M/2F SC on BP 90min 

131-008 
4.2.3.1 

Dog 
N=4M/4F 

9, 12, 15 
SC 

No effect on 
BP; j HR @all 
doses 1-3 hrs 

56.6X at the 
low dose 

BP/HR 0.25, 
0.5, 1, 3, 6, 
24 hrs sparse 

WTAW-103 
4.2.1.3 

Monkey 
N=4M 

0.2, 0.6, 1, 2 IN No effects on 
ECG, HR, BP 

10 and 40 
min only 

3133 
4.2.1.3 

Monkey 
N=4M 

0.05, 0.2, 1 IN 

No effects on 
ECG, cardiac 
function, CV 
parameters 

3.6X at the 
low dose by 
AUC; no TK 
data at the 
high dose 

Every 5 min 
for 2 hrs 

Single dose 
Drug interaction 
PL-40• 4.2.1.3 

Palatin 
Technologies 
2003 

SD rat 

0.003, 0.1, 1, IV w/ 
or w/out 5 mg/kg 
sildenafil or 50 j BP and HR 

1X at the 
high dose 

Continuous 
monitoring 

mg/kg ISDN 

In v ivo repeat dose 
(b)lll1 BP measured 

28-day 
131-011 4.2.3.2 

Dog 
N=4M/4M 

2, 4, 8 SC No effects on 
BP, HR 

at 30, 60 min 
post dose 
only 
ECG and BP 

32-week 
996-003 4.2.3.2 

Dog 
N=4M/4F 2, 8, 20 SC No effects on 

ECGs, BP, HR 
198X at the 
high dose 

measured at 
1 hr post 
dose onlv 

28-day 
WTAW-107 
4.2.1.3 

Dog 
N=3M 

0.65 IN No effects on 
ECGs, BP, HR 0.5X Continuous 

monitoring 
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(b) (4)28-day 
131-001 4.2.3.2 
90-day 
131-002 4.2.3.2 

* Non-GLP 

Dog
	
N=4M/4F
	

Dog
	
N=4M/4F
	

0.03, 0.15, 0.65 IN 

0.03, 0.15, 0.65 IN 

No effects on 
BP, HR 
No effects on 
ECG or BP 

0.5X at the Tmax @5 min high dose 
0.5X at the Times not 
high dose given 

In vitro studies
	

Standard in vitro studies demonstrated no block of the hERG channel by BMT, and no effect on 
action potential duration in cardiac Purkinje fibers, at doses that exceeded the therapeutic 
range. 

In vivo studies 

Single dose studies in the dog by the iv and sc routes 

Three studies were conducted by the iv route in the dog, one of which included dosing by the sc
	
route for comparison. These studies were conducted in 2008 and 2009, after the other safety
	
pharmacology studies had been completed and after the single-dose general tox studies in the
	
dog had been conducted. Even though these studies did not meet GLP criteria, the continuous
	
monitoring for BP and HR changes, acquired by telemetry, was far superior to the limited BP 

and HR measurements made in the single dose general tox studies that the sponsor has cited
	
to support cardiovascular safety. For that reason, results of these studies are presented in 

detail below, and are used in the overall assessment of cardiovascular response to BMT.
	

12513 02 01B: Exploratory Pharmacokinetic Study and Cardiovascular Evaluation of PT-141 in
	
Beagle Dogs. Non-GLP.  PT-141 Lot 32. This study compared administration of bremelanotide 

via the iv versus the sc route and had both PK and CV endpoints. The sc doses (0.01, 0.1, 1, 3, 

and 10 mg/kg) ranged 10-fold higher than the iv doses in order to produce adequate exposure. 

The iv doses used (0.1 and 1 mg/kg) were higher than the doses used in the two other
	
preliminary studies (SP-SPG-2299 and SP-SPG-2403) that were similarly conducted. Dosing 

formulations were not verified.
	

Methods:
	
Blood pressures and heart rates were monitored continuously using telemetry for 4 hrs before
	
dosing, 4 hrs after dosing, and then every 60 minutes thereafter through 24 hrs after dosing.
	
Systolic and diastolic blood pressures and heart rates were recorded. ECGs were not recorded. 

Blood samples for plasma drug level analysis were collected prior to dosing and at 15 and 30
	
minutes and at 1, 2, 4, and 8 hours after dosing. The results are reported in Palatin Study
	
Report #PL-76 (Section 4.2.2.2)
	

Results:
	
x Clinical signs:  There was excessive stretching and/or panting at all dose levels. 
x CV parameters. There was dose- and time-dependent increased mean BP and HR for 

either the iv or sc route. The greatest increase was observed for 10 mg/kg sc, which 
produced a mean 28% increase in BP over the 4-hour continuous monitoring period. Blood 
pressure values were consistently elevated over the highest predose values for an average 
25 minutes following dosing and remained elevated up to 19 hours after dosing. BMT 
administered at 1 mg/kg iv and sc produced average increases of 14.2% and 19% in blood 
pressure, respectively, over the same period. Heart rate also increased in a dose- and time-
dependent manner. Data from the sponsor’s study report are shown below. 
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Percent Changes by Dose Group in Blood Pressure 4 Hours After Dosing
	
Figure B4 Appendix B p 65
	

The 4 groupings show the dose-dependent change in average blood pressure, 
diastolic pressure, systolic pressure, and pulse pressure (systolic – diastolic). 

The onset and duration of the BP effect was dose-dependent, and the peak effect at the lower 
doses lagged behind the Tmax, which was 0.5-0.7 hrs.  The peak effect on BP at 1 mg/kg iv or 
sc was ~4-6 hrs post dose.  The peak effect on BP for a 10 mg/kg SC dose was ~ 1 hr. 

Average Time after Dosing to Onset of Key Blood Pressure Points by Dose Group

Figure B5 Appendix B p 66
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Heart rate was also increased in a dose-dependent way by bremelanotide, and the dynamics of 
the response were also dose-dependent. In contrast to BP, HR tracked closely with Tmax at all 
doses, and effects occurred at lower doses than for BP. 

80.00% 

60.00% 

40.00% 

20.00% 

0.00% 

-20.00% 

Per Cent Change Average Heart Rate After Administration of PT-141 

Figure C4 Appendix C p 106 
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NDA 210557 	 Reviewer:  Leslie McKinney, PhD 

PK data from non-GLP study # PL-76 (4.2.2.2). PT-141 lot 31. 

Mean concentration vs time in male Beagle dogs.  N=3.
	
Fig 2A and 2B p. 7
	

Bioavailability (%F) was calculated based on the 
AUC obtained from each dog dosed IV at 1 mg/kg. 

Human therapeutic AUC = 276 ng.hr/mL or 276 nM.hr. Cmax = 73 ng/mL = 73 nM 

NOEL for increased BP: 
< 0.1 mg/kg iv		 MOE = 0.5X the human therapeutic AUC 
0.1 mg/kg sc		 No TK data was available at this dose. A 10-fold higher dose of 1 mg/kg 

sc, which produced large effects on HR and BP, had an MOE of 5.3X the 
human therapeutic AUC. The high dose of 10 mg/kg sc, AUC = 19856 
nM.hr, is 72X the observed human AUC at the therapeutic dose. 

The NOEL for increased HR was lower than the NOEL for increased BP. 

NOEL for increased HR: 
< 0.1 mg/kg iv		 MOE = 0.5X the human therapeutic AUC 
0.01 mg/kg sc		 No TK data available at this therapeutic dose 

Data from the other two preliminary studies conducted by the iv route in the Beagle dog were 
consistent with the previously described study.  The two studies had identical study design, but 
the first study used only two animals and yielded only qualitative results.  The first study (SP-
SPG-2299) is not reviewed here and the second is summarized below. 
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SP-SPG-2403: Bremelanotide: Cardiovascular effects in conscious, telemetered Beagle dogs 
following intravenous infusions. This non-GLP study was conducted by 

in 2009. 
(b) (4)

NDA 210557 Reviewer:  Leslie McKinney, PhD 

Study design: Beagle dogs were infused stepwise for 30 min with buffered saline vehicle, 
followed by 0.051 and 0.205 mg/kg bremelanotide. N=4 males. TK samples were collected 
pre-dose, 15, 29, 59, 65 and 90 minutes, 2, 5, and 24 hours after start of infusion. 

Results: Bremelanotide induced a significant increase in HR at the high dose that resolved at 
the 24 hr time point. Bremelanotide did not significantly affect mean arterial blood pressure, 
systolic or diastolic, but there were trends toward increased values for all three parameters, and 
a trend toward decreased body temperature. Data from the two doses were averaged. 
Bremelanotide also evoked clinical signs of stretching, yawning, licking, vomiting, and panting. 

Total plasma concentrations (mean+/-SD) following iv infusions are given in table below:
	

Compared to the human therapeutic Cmax, the lower dose is 2X and the higher dose is 8.8X 
the human plasma level. 

Two single-dose general tox studies (131-007 and 131-008) conducted by the sc route in the 
dog were cited by the sponsor in support of cardiovascular safety.  The sponsor reported both 
as being negative for cardiovascular effects. This reviewer disagreed, based on sparse 
sampling in 131-007, and on positive findings for increased heart rate in 131-008. Neither study 
had ECG measurements. Brief summaries of these studies are given below. 

131-007: Range-finding toxicity study of PT-141 administered subcutaneously to Beagle dogs. 
Doses: 3, 6, 9, 12 mg/kg.  N=2M/2F.  Non-GLP. No TK. 

Blood pressure (systolic, diastolic), was measured prior to dosing and at 15, 30, 45, 60, 75, and 
90 minutes postdose. Two measurements were made at each time point and an average value 
was recorded. Pulse rates were also reported. Sponsor reports no effect but there were not 
enough measurements taken to create accurate BP averages. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

131-008: Single-dose toxicity study of PT-141 administered subcutaneously to Beagle dogs. 
Doses: 9, 12, 15 mg/kg.  N=4M/4F. GLP. Blood samples were taken but no TK was reported. 

Blood pressure and pulse rate were measured following each bioanalytical collection (predose 
and at approximately 15 and 30 minutes, and 1, 3, 6, and 24 hours postdose). Three 
measurements were recorded, and the calculated average was reported. 

In males, pulse rates were significantly elevated in the 12 and 15 mg/kg dose groups at 3 hrs 
post dose (p 120 of the study report), which is well past the Tmax. In females, there were 
significantly elevated pulse rates in all treated groups at 1 and 3 hrs post dose and in the 
highest dose group also at 30 min post dose, indicating slightly greater sensitivity of the 
females. The largest increase (37%) was observed at the 1 hr time point at the high dose. There 
were no significant trends for altered BP, only sporadic differences. 

The sponsor set the NOEL = 15 mg/kg, but the reviewer disagrees based on elevated HR that 
was dose and time-dependent in males and females, so no NOEL was set. From other TK 
studies, 9 mg/kg has an AUC of 15625 ng.hr/mL by the sc route in the dog which is 56.6X the 
human therapeutic exposure. 

This study is consistent with the range-finding studies in demonstrating that BMT can produce 
elevated HR.  The lack of a finding for increased BP in this study may have been due to the 
comparatively sparse sampling, which also had a lot variability. 

Summary statement for single dose CV studies in the dog: 

Of the five in vivo CV studies in the dog that were conducted, the three that utilized continuous 
recording detected elevated HR and BP. The two that did not use continuous recording did not 
measure changes in BP, even when doses where higher.  One picked up increased heart rate. 
Although the dose-dependence of the cardiovascular effects was not well-defined in the dog, it 
seems that the effect on heart rate appeared at lower doses than the effect on blood pressure. 
A firm NOEL for CV effects was not established, but no effect levels were in the range of 0.5X 
the human therapeutic dose, based on AUC. 

Single dose studies in the monkey by the intranasal route: 

Two single dose studies (WTAW-103 and 3133) conducted in the monkey by the intranasal 

route were also cited by the sponsor in support of cardiovascular safety. Each was conducted
	
in males only (N=4).  Both were GLP and both have ECG measurements. WTAW-103 covers a
	
higher dose range than 3133 but is less useful for evaluating BP because BP measurements
	
were indirect and therefore less accurate. Brief summaries are given below.
	

3133: PT-141: A hemodynamic and cardiac function study in conscious cynomolgus monkeys 

following intranasal administration.
	

Doses: 0.05, 0.2, 1 mg/kg. Lot #522871.
	

Methods:
	
Arterial and femoral catheters were implanted one day prior to the start of treatment. Animals
	
were not fitted with telemetry transmitters. Hemodynamic and cardiovascular assessment: 

Baseline measurements were taken over 30 minutes and hemodynamic and CV parameters 

were monitored for 2 hrs post-dose (every 5 minutes). ECGs: once during the pretreatment 

period and once at –15 min prior to each dosing (baseline period), and at 15, 30, 45, 60, 75, 90,
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

105 and 120 minutes post-dose. Other parameters were recorded 30 minutes prior to and 
every 15 minutes post dosing: cardiac output (CO)*, pulmonary arterial wedge pressure 
(PAWP), pulmonary vascular resistance (PVR)**, respiration rate ((RR; visual), right and left 
cardiac work (RCW, LCW)**, right and left ventricular stroke work (RVSW, LVSW)**, stroke 
volume (SV)**, systemic vascular resistance (SVR)** 

*CO was recorded at least 3 times over a period of 3 minutes.
	
** Calculated values
	

Results:
	
There was no mortality. One animal in the mid dose group had an erection that lasted for one 

hour. Males in the mid and high dose groups did not show the clinical signs (shivering/tremors) 


(b) (4)that had been previously reported in female monkeys in a dose finding study under
	

There were no cardiovascular or ECG findings. No NOAEL was determined. 

Because exposure was not measured in this study, an MOE could not be determined. It is 
known from PK studies (see WTAD-100) that bioavailability via intranasal administration is 
highly variable. 

Sponsor’s table Study #PL-10 p 212 

Route Dose 
(ug/kg) 

AUC 
(ng min/ml) 

Tmax 
(min) 

Cmax 
(ng/ml) 

% 
bioavailability Comments 

IV 

IN 
# 1  
#2 
#3 

50 

50 
50 
50 

5261 ± 775 

482 
667 

1825 

0 

5 
45 
30 

1136 

34 
31 
37 

9.1 
12.7 
34.7 

Bloody nose 
Incomplete 
delivery 

N=3 / group. 

The mean of the 3 AUC values by the intranasal route was 991 ng.hr/mL, which is 3.6X the
	
human therapeutic dose by AUC. The AUC by the iv route is 19X the human therapeutic dose.
	

WTAW-103: Dose range finding study of PT-141 administered intranasally to cynomolgus
	
monkeys.
	
Doses: 0.2, 1, 2 mg/kg
	
ECGs were conducted using standard methodology. BP and HR measurements were stated to
	
be indirect, with limited accuracy.  There were no treatment-related findings.
	
The sponsor set the NOEL at 2 mg/kg. No TK measurements were made.
	

Summary statement for the monkey: Of the two studies conducted to evaluate CV effects in the 

monkey, Study #3133 above is deemed reliable to use for weight of evidence. Dosing and
	
monitoring were both adequate, and there were no CV findings.
	

Single dose pharmacodynamic study in the rat 

Bremelanotide was initially developed for the treatment of erectile dysfunction in males. A drug-
drug interaction study was conducted in the rat to determine whether there was any adverse 
effect of co-administering bremelanotide with sildenafil or a nitrate (isosorbide dinitrate, or 
ISDN).  This study was cited by the sponsor to support cardiovascular safety because one arm 
of the experiment used bremelanotide alone and yielded useful data. 

38
	

Reference ID: 4416675 



 

       
 

   
   

 

        
      

  

   
   

      
       

 
 

   
  

     
       

     

             

               

    

       

     
         

NDA 210557 Reviewer:  Leslie McKinney, PhD 

PL-40: Cardiac safety pharmacology of PT-141 in the rat alone and in combination with a nitrate 
or sildenafil. 
Doses: PT-141 0.003, 0.1, 1 mg/kg administered intravenously 

Sildenafil: 5 mg/kg administered orally 
ISDN 50 mg/kg administered orally 

N = 6M / dose 

The sponsor presented a control experiment showing that BP, PP, and HR changed similarly for 
a vehicle control by the iv or oral routes. A positive control experiment using phentermine 
(10 mg/kg) was also included. 

Baseline telemetry recordings were taken for 30 min prior to and 60 min post-dosing. The first 
15 min following dosing were eliminated from data analysis due to handling artifact. The effects 
of treatment on CV parameters were determined by comparing each rat's post-treatment 
recordings to its baseline readings on that day. Data are represented as the group mean ± SE 
(n=6) of the change in each parameter. 

Results: 

PT-141 increased BP and HR in a dose-dependent manner. The sponsor stated that peak 
efficacy (PD effect?) in the rat is 0.003 mg/kg and the LD50 is 2 mg/kg. Thus, changes in BP 
became significant only at a dose approaching toxic levels (1 mg/kg). The increase in HR did 
not reach significance. These findings are consistent with those obtained in the dog.  TK data 
from female rats is: 276 ng.hr/mL at 1 mg/kg iv, which is approximately equal to human AUC. 

Change in systolic from baseline Change in diastolic from baseline 

Change in pulse pressure from baseline Change in heart rate from baseline
	

Interestingly, co-administration of ISDN or sildenafil counteracted the increase in systolic, 
diastolic, and pulse pressures induced by PT-141, but synergistically increased HR. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Repeat dose studies in the dog 

Several repeat dose studies conducted in the dog by the intranasal and subcutaneous routes 
were cited by the sponsor in support of cardiovascular safety.  Of these, the study that had the 
highest quality data was a 28-day repeat dose study, using the intranasal route. This study is 
reviewed below. Other repeat dose studies are reviewed under Section 6 of this review, 
General Toxicology. 

WTAW-107: A cardiovascular telemetry study in dogs to evaluate the effects of 28-day 
intranasal dosing with PT-141. GLP / QA. 
Dose: 0.65 mg/kg (0.325 mg/kg/nostril) PT-141 Lot #0535068 N=3/dose 
Exposure: From study PL-18 the AUC for a dose of 0.65 mg/kg administered intranasally is 
126.2 ng.hr/mL (see p3). This is approximately half the human therapeutic dose. 

Methods: ECG evaluations were performed in all animals at baseline. Parameters and 
waveforms were collected as 10-second waveform scans and saved approximately every 15 
minutes, 24 hours/day throughout the study. 

Results: 
Clinical observations: All group 2 animals exhibited soft feces during Days 12-19 and this 
adverse effect decreased by Day 22. One animal (2002) was lethargic from Day 14 to 19 and 
had a markedly swollen penis on Day 2, 3 and 4. There were no treatment-related effects on 
body weight or body temperature. 

Telemetry data: ECGs were normal. Because the animals were manually restrained during 
intra-nasal dosing and then placed in their cages to capture telemetry data, large variations 
were noted in HR and BP. Average baseline BP for 2 dogs in control group 1 was 116/80 and 
124/76 mmHg and mean arterial pressure was 94 mmHg for both prior to dosing. BP values 
fluctuated with time of the day as much as 50% up or down. 

BP at baseline for treated animals was higher than controls, i.e. 142/87, 140/89 and 
131/68 mmHg. MAP was 109, 110 and 92 mmHg, respectively. Wide fluctuations in BP as seen 
in control group was reported but treatment did not cause any consistent or significant change 
except in one treated dog (#2002). In dog # 2002, decreased MAP was observed towards the 
latter half of the study and was attributed to decreased SAP rather than DAP. The sponsor 
discounted the finding, stating that it was not significantly different from controls. 

However, review of the (MAP) values showed that at least 11 times (out of total of 2688 
observations) during the course of the study, MAP decreased to values below 50 mm Hg and 
some values were as low as 8 mm Hg, i.e., a change of –93% compared to baseline value. 
These were associated with a significant decrease in systolic and diastolic blood pressures. 
However, the decrease in MAP was seen sporadically and was not continuous. Also, in spite of 
the dramatic drop in MAP, the dog survived and no clinical adverse findings were reported. No 
such severe hypotension was observed in any other dog although one control dog had one 
decreased MAP (51 mmHg) value during the course of the study. 

Heart rate fluctuated but there did not seem to be any obvious difference between controls and 
PT-141 treated dogs. Also, no dramatic change in heart rate was associated with decreased 
MAP in dog # 2002. 

Conclusion: Although there was a great variability due to handling and dosing procedures in all 
parameters evaluated, episodes of hypotension in one dog seemed to be drug-related based on 
additional clinical observations. Clinical relevance is not known. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Summary and conclusions for CV safety studies: 

Briefly, bremelanotide can produce elevated BP and HR when administered iv or sc in the dog 
and the rat. Although TK data were not available for all doses tested, it can be estimated that 
the threshold for CV changes to begin to appear in the rat and the dog are near the human 
therapeutic range based on AUC. BP ranged as much as 25% higher in the dog at 72X the 
human therapeutic dose. Negative findings in some single-dose and repeat-dose studies were 
likely due to inadequate exposure or monitoring. 

In the monkey, there were no findings for effects on ECG or CV parameters following intranasal 
dosing. The NOEL was 3.6X the human therapeutic dose based on AUC and monitoring was 
adequate.  The highest dose tested was 20X higher. 

4.3.3 Renal 
Not done 

4.3.4 GI 
Ferret studies: emesis and TK (iv, in, and sc administration): 

The emetic effect of bremelanotide was assessed in 4 different studies in male ferrets. The 
ferret is a standard animal model for testing emesis / anti-emetics. (The rat does not have an 
emetic response.) Emesis occurred following bremelanotide doses of 9 mg/kg SC (Study 04-
037), 30 and �� ȝJ�NJ iv (Study 20010474PGF), and 300 and ��� ȝJ�NJ intranasal (Studies 03-112 
and 20010666PGF). The sponsor states that no true dose-dependence was established in any of 
these studies. However, the reviewer notes that there was a clear threshold for the emetic 
response, which occurred at doses that were estimated to be comparable to the human 
therapeutic dose. 

For both studies, the positive control, (cisplatin, 115 mg/m2, iv) induced, as expected, an emetic 
effect in all 6 ferrets, demonstrating the validity of the method used. 

Study No. 20010474PGF. PT-141 and MT II evaluation of emetic effect in the ferret following a 
single intravenous administration. Located in Section 4.2.1.3 under Safety Pharmacology. 

Vehicle (saline), bremelanotide 10, 75, and 30 ȝJ�NJ iv that order with � ��-hour interval 
between doses. Animals were observed for 5 hours post-dosing. In a separate experiment, 
DQLPDOV ZHUH GRVHG DW �� ȝJ�NJ� DQG EORRG VDPSOLQJ ZDV SHUIRUPHG �� PLQXWHV SRVWGRVH WR 
enable assay of plasma concentrations of bremelanotide. Results of the plasma analysis are 
presented in Study 03-112 (see Section 2.6.4.3). 

Results of emesis assessments are summarized in Table 2.6.2-20. $W �� ȝJ�NJ iv, vomiting 
was seen in 6/6 animals. At the highest dose, the times to onset of emesis were more 
variable and slightly shorter and the duration of the emetic phase was more long lasting as 
FRPSDUHG WR �� ȝJ�NJ� 1R WUXH dose-dependence was characterized, and the no effect dose 
level for bremelanotide was �� ȝJ�NJ iv. 

Studies 20010474PGF and 20010666PGF were GLP-compliant studies conducted in 2001 at 
the to determine the possible emetic effect of BMT 
in ferrets following single iv or intranasal administration, respectively. N=6 male animals/dose. 

(b) (4)
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Study No. 20010666PGF. PT-141 and MT II evaluation of emetic effect in the ferret following 
single intranasal administration. Located in Section 4.2.1.3 under Safety Pharmacology. 

Study 20010666PGF was conducted in a similar fashion as 200104 7 4PGF except that 
bremelanotide was administered intranasally, and dose levels tested in order (at 48-hour 
minimum intervals) were 100, 500, and 300 µg/kg intranasally (with each dose divided 
equally between 2 nostrils). Plasma concentrations were determined following a 300 µg/kg 
(150 µg/kg in each nostril) dose. Results of the plasma analysis are presented in Study 03
112 (see Section 2.6.4.3) 

Results of emesis assessments are summarized in Table 2.6.2-21 . Emesis occurred at 
doses ;:: 300 µg/kg; 1 of 6 ferrets had an emetic episode at the 300 and 500 µg/kg doses 
and no ferrets had emesis at 100 µg/kg. The no-effect dose level was 100 µg/kg in. 

Study #03-112. Systemic Exposure of PT-141 and MT-11 following intranasal and intravenous 
administration to ferrets. Non-GLP.u>n"t Located 
in section 4.2.2.2 and summarized in sec ion 3T.6-,0-f1fie PharmacoKineb~ Summary. 

Six male ferrets were dosed with 300 µg/kg bremelanotide intranasally and blood samples 
were obtained 45 minutes later. On Study Day 6, the same 6 ferrets were dosed with 
30 µg/kg iv, and blood samples were obtained 5 minutes later. The mean ± sem plasma 
concentrations of bremelanotide were 12.5 ± 2.5and111.7 ± 30.8 ng/ml following 
intranasal and iv administration, respectively. (Note that the Pharmacokinetic Written 
Summary erroneously lists the units as µg/kg not ng/mL). Original data for plasma values 
are in Appendix 1 of the study report. ) Thus, a 10-fold higher dose administered intranasally 
yielded a roughly 10-fold lower plasma exposure than the iv administration. Human 
therapeutic Cmax is 77.1 ng/mL. 

There was no emesis observed in any of the ferrets, with either route of administration. This 
study showed no-effect levels higher than the previous studies. 

Study No. 04-037: Toxicokinetics of PT-141 following subcutaneous administration to ferrets. 
non-GLP. ~b!:j . Located in section 4.2.2.2 and 
summarizea in sec ion 3T6.20f1he Pn armaco me icsWritten Summary. 

The toxicokinetics and emetic response to two separate lots of bremelanotide were 
compared following sc administration to ferrets. 

Study design: Fourteen male ferrets were treated in 3 groups with 9 mg/kg sc 
bremelanotide in 3 different formulations. Group 1 was a single-dose preliminary 
assessment of the PK and tolerability in ferrets of bremelanotide manufactured by a new 
supplier (blTt Groups 2 and 3 evaluated lots from the 2 manufacturers in a side-bv-side 
comparison ofThe single-dose PK of bremelanotide manufactured by lb~ 
batch #400609506 was used for groups 1 and 2. bll

4 ot # 6AB2 was used for group 3. 

Group No. Number of Test article Dose Dosing Route of 
fe1Tets (mg/kg) frequency administration 

1 6 Pt-141 9 Once Subcutaneous 
l · 11>f(.il~ 

2 4 PT-14 1 9 Once Subcutaneous 
I (tif(.il~ 

3 4 PT-14 1 9 Onc.e Subcutaneous 
r----(tif(.il~ 
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For Group 1, blood samples were collected predose and at 0.5, 1, 2, 4, and 8 hours 
postdose. For Groups 2 and 3, blood samples were collected at 0.5 hours postdose (the 
time of peak plasma concentration of bremelanotide based on Group 1). 

Toxicokinetics: Plasma PT-141 values in group 1 male ferrets expressed as mean+/-sem 
for a dose of 9 mg/kg sc. The MOE at this dose is 62X the human therapeutic AUC of 
276 ng/hr/mL. 

For the Group 2 and 3 comparisons by manufacturers, plasma concentrations at 30 minutes 
postdose were 12,109 ± 656 ng/mL and 6,618 ± 71 ng/mL. 

Emetic activity was observed in 12 out of the 14 ferrets, indicating that this dose is well 
above the no-effect level, and occurred ~20-80 minutes postdose.  The results 
demonstrated that there were no differences in the emetic response between two lots of 
PT-141. However, plasma drug concentrations were very variable between groups. 

4.3.5 Respiratory 
Study 20010473: Evaluation of effect on respiration in the unrestrained conscious rat 
following single intravenous administration. Conducted by 

in 2001.  GLP and QA. PT-141 Batch 0539373, purity 99.5%, 
peptide content %. 

(b) (4)

(b) (4)

Methods:
	
Male Wistar rats, N=8/group; whole body plethysmography prior to and after iv dosing
	
Doses: 10, 75, 300 ug/kg, saline negative control, carbamylcholine positive control
	
No TK groups. No significant deviations.
	

Results:
	
There were no treatment-related effects on respiratory function up to 6 hrs post-dose.
	
Positive and negative controls gave appropriate results. 

NOEL > 300 ug/kg iv. MOE based on BSA is >1.6X.
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5 Pharmacokinetics/ADME/Toxicokinetics 

5.1 PK/ADME 
ADME studies were carried out in mice, rats, rabbits, ferrets, dogs, and monkeys. Overall, the
	
nonclinical PK profile for bremelanotide was consistent across species and genders. The most 

robust PK data was collected in mice and dogs. Bremelanotide was poorly tolerated in rats 

(LD50 = 2 mg/kg iv) and rabbits, and PK profiles were not as well-developed in these species.
	
Ferrets were utilized only as a model for emesis, so only a limited amount of PK data was 

collected in that species. PK of bremelanotide was evaluated in monkeys following iv and 

intranasal administration, but sc dosing was not undertaken, so a PK profile was not developed.
	
Distribution studies with radiolabeled bremelanotide were conducted in the rat and mouse, but,
	
due to problems with stability of the labeled compound, only the mouse study was considered to 

be definitive.
	

Analytical methods:
	
Sixteen study reports were submitted related to analytical methods and validation of
	
bremelanotide measurement in dosing solutions and/or plasma from mouse, rat, rabbit, dog,
	
and human, a few of which were reviewed by the previous reviewer.  


The sponsor explored several methods for the quantification of bremelanotide: HPLC-MS/MS, 
radioimmunoassay (RIA) and scintillation proximity assay (SPA). HPLC-MS/MS measures 
bremelanotide concentration directly while both RIA and SPA measure bremelanotide-like 
immunoreactivity and rely on the specificity of the antibody used for accuracy. Using the same 
antibody, RIA and SPA differ mainly in their method of signal detection and assay parameters, 
which in turn shifts their linear range of detection.  

In Study #PL-15, the three methods were compared for analysis of bremelanotide in rat plasma. 
The linear range and sensitivity varied between methods. Linear ranges were as follows: RIA, 
0.05 - 2 ng/ml, SPA, 0.5 – 16 ng/ml, HPLC-MS/MS, 5 – 2500 ng/ml. RIA and SPA were more 
sensitive than HPLC-MS/MS but had a much more limited range. 

The sponsor therefore validated HPLC-MS/MS methods for measuring bremelanotide 
concentrations in and dosing solutions and in plasma samples collected from mice, rats, rabbits, 
dogs, and humans. Linear ranges were similar across nonclinical species, but lower in humans. 

Study 16183 
16190 

(b) (4) Mouse 5-2500 ng/mL 
Study Rat 5-2500 ng/mL 
Study # 48734 NZW Rabbit 5-2500 ng/mL Partial validation 
Study #49108 DB Rabbit 5-1000 ng/mL Partial validation 
Study # 47133 Beagle dog 5-1000 ng/mL 
Study # 46581 Human 0.5-100 ng/mL 

Stability was assessed in plasma and in various dosing formulations. Briefly, bremelanotide 
was stable in dosing solution or plasma at ambient temperature for a duration of hours-days, 
when stored refrigerated for a duration of days-weeks, and when stored at -70 oC was stable for 
up to a few months and able to withstand several freeze-thaw cycles. 
Absorption: 
Single dose 
Single dose TK was obtained in mouse, rat, ferret and dog, and monkey by the iv, sc, and/or 
intranasal (in) route. Because administration by the intranasal route yielded low and highly 
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variable exposure, the sponsor did not pursue clinical development by that route. The table 
below shows available PK data primarily from the sc route, with selected studies using the 
intranasal route also included for comparison of bioavailability. 

Reviewer's table. Values taken from the Pharmacokinetics Tabulated Summary and selected 
study reports. See also Sponsor's Table 2.6.4-9. 

Species Route 
TK Study # Dose Cmax AUCo-oo Tmax T % 

%F Main study# mg/kg ng/mL na.hr/mL hr hr 

Mouse PL-34 1 533 427 0.3 0.4 
SC 996-002 3 1830 1483 0.3 0.45

(M/F) 4.2.3.2 9 4180 5056 0.3 0.6 

Mouse PL-41 15 9272 16117 1.0 
SC 996-009 30 10609 18335 0.5

(M/F) 4.2.3.2 75 26341 56880 1.0 

Mouse PL-54 15 9806 15093 0.5 

(M/F) SC 996-029 30 12685 22227 0.4 
4.2.3.2 75 25614 46532 1.0 
PL-53 30 17575 31194 1.0 

Mouse (F) SC 996-032 
75 31132 76990 1.04.2.3.5.3 

Reorotox PPD 150 56540 176379 1.0 
PL-49 

Mouse SC 996-035 
75 27121 52683 1.0(M/F) 4.2.3.7.2 

lmouritv studv 
PL-45 

Mouse 996-018 75 - (bl{il 52390 58665 0.5 
(M/F) SC 4.2.3.7.7 

75 53464 53414 0.5Formulation 
studv 

Species Route 
TK Study # 

Main study# 
Dose 
mg/kg 

Cmax 
ng/mL 

AUCo-oo 
na.hr/mL 

Tmax 
hr 

T % 
hr %F 

Rat (M) IV PL-09 0.1 - -

Rat (F) IV 91-0501 
4.2.2.2. 

0.25 
1.0 

2.0 (LDso) 

69 
275 
-

0.1 
0.2 
-

Rat (M/F) SC 
PL-16 

131-013 
4.2.2.2 

0.5 
2.0 
3.5 

96.3 
243 
353 

371 
690 

1312 

0.3 
1.0 
0.5 

2.6 
1.3 
1.1 

Rat (M/F) SC 
8360928 
4.2.3.7.4. 

-25 min post-
dose 

0.5 
2.0 
3.5 

180 
786 
1024 

Rabbit 
NZW (f ) 

SC 04-014 
4.2.2.2. 9 5439 14988 

Rabbit 
NZW (F) 

SC 
PL-44 

996-014 
4.2.3.5.2. 
Reprotox 

15 
30 
75 
150 

11288 
28533 
71249 
108728 

26030 
74948 

214030 
475631 

0.9 
0.8 
1.0 
2.4 

Ferret (M) SC 04-037 
4.2.2.2 9 9168 17183 0.8 
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Species Route TK Study # 
Main study# 

Dose 
mg/kg 

Cmax 
ng/ml 

AU Co-°" 
na.hr/ml 

Tmax 
hr 

T % 
hr %F 

Dog (M) 

IV 
PL-76 

12513 02 018 
4.2.1.3 

0.1 
1.0 

133 
1951 

0.5 
0.7 

SC 
1 
3 
10 

808 
4484 
10249 

1467 
7782 
19856 

0.5 
0.7 
0.7 

0.8 
0.8 
0.8 

72 
119 
97 

Dog (F) SC 996-034 
4.2.2.2 2 2010 4140 1.0 

Dog (M/F) SC 
PL-17 

131-011 
4.2.2.2 

2 
4 
8 

1352 
2667 
6311 

3598 
7348 
16589 

0.9 
0.9 
0.6 

1.1 
1.2 
1.25 

Dog (M/F) SC PL-26 
4.2.2.2 

9 
12 
15 

5235 
8800 
10694 

15625 
25572 
31316 

0.8 
1.0 
1.0 

1.3 
1.5 
1.3 

Dog (M/F) SC 
PL-42 

996-006 
4.2.3.2 

8 
15 
40 

9032 
14554 
49268 

20241 
38438 
140652 

1.25 
1.0 
1.5 

Dog (M/F) SC 
PL-43 

996-003 
4.2.3.2 

2 
8 
20 

1946 
9635 

24886 

3855 
18346 
54610 

0.8 
0.8 
0.9 

Dog (F) SC 
PL-50 

996-031 
4 .2.3.5.2 

<Reorotox) 

2 
20 

3213 
40783 

7556 
87082 

1.0 
1.0 

Dog (F) SC 
PL-51 

996-033 
4 .2.3.5.2 

<Reorotox) 

2 
8 
20 

1988 
9923 
32275 

4650 
23330 
75706 

1.0 
0.9 
0.9 

Dog (M/F) SC 

PL-46 
996-019 
4 .2.3.7.7 

Formulation 
studv d7 

201 (bJl.ifJ 
20 

32197 
32380 

61759 
67888 

0.6 
0.6 

Dog (M/F) 

IV 
PL-18 

(1 31-012) 
4 .2.2.2. 

0.2 4600 500 

IN 
0.65 
0.65 
1.5 
3.0 

51 
35 

218 
794 

126 
60 
199 
815 

38 
20 
18 
18 

7.8 
3.7 
5.3 
10.9 

Monkey 
(M) 

IV 
PL-10 0.05 1136 

37 
5261 

IN 1473 30 32 

Bioavailability for the sc route was assessed for only one species, the dog, and was found to be 
essentially 100%. Bioavailability for the intranasal route was assessed in dog and monkey and 
was predictably much less: 32% in the monkey and - 7% in the dog. 

In general, bremelanotide administered by the sc route was rapidly absorbed (Tmax < 1 hr) and 
rapidly cleared (T112 < 2 hrs in mice and dogs, s: 3 hrs in rat). Clearance was roughly biphasic, 
and was seen in rat iv, rabbit sc, dog sc, and monkey iv. 
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Figure 2.6.4-2 PK profile in rats dosed
with 100 ug/kg IV Bremelanotide.
Study #PL-09.  Mean of 3 per time point. 

Figure 2.6.4-6 Individual Bremelanotide 
Concentration Time Curves for Monkeys 
)ROORZLQJ �� ȝJ�NJ ,9 %UHPHODQRWLGH (PL-10) 

Figure 2.6.4-5 Plasma Concentration in Beagle
Dogs After Single SC Doses. Study # PL-26. 

Figure 2.6.4-4 Plasma Concentration after 15, 
30, 75, or 150 mg/kg SC Dosing to Female
Rabbits on GD6 

In the female rat, following iv administration, the volume of distribution (Vd) was 0.34 and 
0.38 L/kg for doses of 0.25 or 1 mg/kg, respectively, and clearance was 63 and 61 mL/min/kg 
(Study 91-0501). 

In the male dog, following iv administration, Vd was small, 0.5 and 0.4 L/kg for an 0.1 or 
1.0 mg/kg iv dose, and clearance was low: 12 and 8.4 mL/min/kg respectively. Table 2.6.4-1. 

Comparing AUC values from the table above, it appears that exposure was roughly proportional 
to dose, but the sponsor did not provide graphical analysis of dose proportionality, or of dose 
equivalence across species. The reviewer notes that the numbers of samples taken for the 
calculation of AUC values was variable between studies and may have produced some of the 
variability in AUC values seen across studies for a given dose of bremelanotide. 
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Repeat dose:
	
Repeat dose TK will be presented with respective tox studies. Briefly, there was no consistent
	
evidence of accumulation with repeat dosing, nor of dramatic declines in exposure over time, at
	
least for the mouse and dog.
	
Distribution and Excretion: 
Protein binding: 

(b) (4)
Values for plasma protein binding were reported in 3 different studies: 5151 

(b) (4)
, 2001), 7545 

, 2003) and 100040177 2017). The first two studies used ultrafiltration to test 
(b) (4)

binding of a 10 uM sample, and the last used equilibrium binding of 1 uM bremelanotide and 
also assessed partitioning to blood cells. 

Binding to human serum protein varied from a low of 3% (study 7545, test concentration 10 uM) 
to a high of 21% (study 5151, test concentration 10 uM). Study 100040177 was intermediate at 
16% (test concentration 1 uM). Mean of these three values is 13%. We note that the Clinical 
Pharmacology reviewer has allowed the value of 21% to be used in the label. 

Protein binding to nonclinical species was 32%, 6%, and 13% for mouse, rat, and dog, 
respectively. 

Tissue distribution and routes of excretion in the rodent: 

Over the course of development, three distribution / excretion studies were conducted with 
radiolabeled bremelanotide. The first used tritiated and the second used 14C-labled 
bremelanotide, and each was conducted by the iv and intranasal routes in the rat (46438 Parts 
A and B, and 7514-122). Conclusions from these studies were called into question when it was 
determined that the radiolabel on each of the compounds was quickly cleaved, rendering 
conclusions about the fate of the parent compound uncertain. 

For that reason, a third study was conducted (8349336), this time with a compound stably 
labeled on the phenylalanine ring, using the clinically relevant sc route in the mouse. The results 
of this study are described below. For completeness, supportive data from the other two studies 
conducted in the rat are briefly described following the definitive study. 

Bremelanotide Following Subcutaneous Administration to Mice. 
2017. Non-GLP. Lot 30. Radiolabeled lot PT03-017-0551-A-20160926-DJI. 

Mouse Study #8349336: 
(b) (4)

Pharmacokinetics, Distribution, Metabolism, and Excretion of [14C]-

Study design: 
Male and female B6C3F1/Crl mice were dosed with 30 mg/kg bremelanotide in 2.975% 
glycerin by the subcutaneous route. A 30 mg/kg dose corresponds to a HED of 2.44 mg/kg. 
The proposed human therapeutic dose is 1.75 mg   Thus, 
the dose administered in this distribution study was 81X the proposed human dose. 

B cture) at 
0 

(b) (4)

Urine was collected at 0-8 and 8-24 hours postdose, and at 24-hour intervals through 
168 hours postdose. Feces were collected at 24-hour intervals through 168 hours postdose. 
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After each 24-hour excreta collection through 144 hours postdose, cage rinse samples were 
collected. 

Two animals/sex/time point were prepared for quantitative whole-body autoradiography 
(QWBA) at 0.5, 4, 8, 24, 48, 72, 168, 336, and 672 hours postdose. The last three time 
points correspond to 7, 14, and 28 days respectively. 

Results: 

Exposure:
	
AUC0-t for bremelanotide in plasma in male and female mice represented 13.8% and 16.6%,
	
respectively, of the total radioactivity in plasma, indicating the presence of circulating 

metabolite(s).
	

The mean blood to plasma concentration ratios were < 1 through 24 hours postdose,
	
indicating that there was no distribution to the cellular component of blood.
	

Table 2.6.4-6 Pharmacokinetic Parameters for Total Radioactivity and Parent Bremelanotide in
Blood and Plasma Following SC [14C]-Bremelanotide in Mice 

Tissue distribution:
	
[14C]-bremelanotide-related radioactivity was quickly and widely distributed in tissues and 

organs and there were no notable gender differences.
	

Most tissues had peak radioactivity concentrations at 0.5 hours postdose (the first 

evaluation time point). In males and females, the tissues showing the highest peak 

concentrations of radioactivity (after the dose site) reflected the routes of excretion: kidney,
	
liver, small intestine, and pancreas. Males additionally showed high concentrations in the 

bulbo-urethral gland.
	

, bremelanotide was shown to cross the blood brain (b) (4)

barrier, but with a significant delay. Radioactivity concentrations in the cerebellum, 
cerebrum, medulla, and spinal cord peaked at a low level 24 hrs after injection in males, and 
4 hrs after injection in females. The reason for the sex difference for this distribution is 
unknown. The average peak radiolabel concentration (ng.equivalents 14C-BMT/g tissue) in 
the CNS was ~1000 in both males and females (~10% of plasma concentration), which, if 
assumed to be all parent compound, is equal to a tissue concentration of 1000 nM, well 
above the Ki for the MC4 receptor of 14 nM. Clearance from the CNS was slow, and 
measurable concentrations that were 3-6X the plasma concentration remained at 28 days 
postdose in both male and female mice. 
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In female mice, low levels of radioactivity were measured for up to 28 days postdose in 
uterus and ovary. In males, radioactivity slowly crossed the blood:testis barrier, peaking at 
low levels at 24 hrs post dose, and then was slowly cleared. 

[14C]-bremelanotide-related radioactivity was not found to be selectively associated with 
melanin-containing tissues.
	

The elimination of drug-derived systemic radioactivity was essentially complete by 28-days
	
postdose.
	

Tissue distribution by QWBA is tabulated in Section 2.6.5.5.2 and Section 2.6.5.5.3 for male
	
and female mice, respectively, and tissue/plasma ratios are tabulated in Section 2.6.5.5.4
	
and Section 2.6.5.5.5 for male and female mice, respectively.
	

Excretion:
	
14C-BMT-derived radioactivity was rapidly excreted in urine and feces after sc dosing.
	
Approximately 86.4% and 82.2% of the dose was excreted in the first 48 hours in male and
	
female mice, respectively. Excretion profiles were similar across sex with renal and fecal 

excretion being nearly equal in abundance. Hepato-biliary and renal excretion were the
	
major routes of elimination.
	

Mean cumulative percent of radioactive dose in pooled urine and feces at specified

intervals after a single subcutaneous administration of 14C-BMT female
	

mice (Group 2, 30 mg/kg).  Study report 8349336 Figure 2 p 59.
	

Table 2.6.4-8 Mean % (± SD) Recovery of Administered Dose after a Single SC Dose of [14C]-Bremelanotide in 

B6C3F1 Mice. 168 hours (7 days) post-dose
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We briefly summarize the major findings from the radiolabeled distribution / mass balance 

studies conducted in the rat that were previously reviewed by Krishan Raheja. The doses
	
administered, by iv and intranasal routes, were much lower than the doses administered in the 

mouse study. One study also included data from bile-duct cannulated animals.
	

Results were reasonably consistent with those obtained in the mouse. However, data obtained 

using the particular forms of radiolabeled bremelanotide given below must be interpreted with
 
caution, since the sponsor determined that these compounds were rapidly metabolized. Thus, 

presence of radiolabel does not necessarily correspond to the parent compound.
	

Rat Study #46438 Part A: Absorption, excretion, distribution and metabolism in male and
	
female SD rats after intranasal or intravenous administration of [3H]PT-141 (bremelanotide).
	
GLP. Conducted in 2003.
	

For both intranasal and iv mass balance studies a single dose of [3H]PT-141 was administered
	
at 0.004 mg/kg body weight (about 100 uCi/kg BW). The dose level for the intranasal tissue
	
distribution study was increased to about 0.05 mg/kg to enable detection of PT-141 equivalents 

in tissues. Dose volume for both routes was 100 ul/kg BW.  


Distribution: Radiolabel slowly crossed the blood brain barrier: the brain/plasma concentration 

ratio at 20 minutes was higher after intranasal (0.18-0.38) than iv (<0.1) administration but 

steadily approached 1 by 24 hours via both routes.
	

Excretion:
	
A majority of the radioactivity was recovered in 8-24 hr feces and 0-8 hr urine for all rats.
	

Matrix type 

Urine 

Males 
% dose 

21.21 

Females 
% dose  

17.70 
Feces 56.27 68.69 

Cage wash 2.77 2.38 
Carcass 13.37 6.75 
Total % 93.62 95.52 

The iv dose was excreted into the small intestine by 3 hours, probably by biliary excretion. 
Significant excretion also occurred via the kidney. When administered by the intranasal route, 
much of the dose was swallowed and eliminated via the digestive system. 

Non-GLP. Conducted in 2006. Radiolabeled lot 3526186. 
Labeled on the acetyl group. 

Rat Study #7514-122: Absorption, distribution, metabolism, and excretion of radioactivity 
following a single intravenous administration of 
quantitative whole-body autoradiography after intranasal administration to rats. 

C]) and C-PT-141 (PT-141[Acetyl-1-
(b) (4)

14 14

Sponsor’s Comment: In this study, loss of the 14C-label from the molecule appeared to occur 
readily via deacylation, leaving the resulting 14Cacyl group available to undergo normal 
metabolism to 14CO2 and subsequent incorporation of the 14C into endogenous metabolic 
products such as amino acids, fats, and proteins. Thus, elimination of [14C]-bremelanotide-
derived radioactivity was rapid, and occurred primarily via the expired air as 14CO2, with over 
83% of the radioactivity captured as expired 14CO2 in the first 8 hours following iv 
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administration. Due to the apparent premature cleavage and loss of the radiolabel from the
	
bremelanotide molecule, results from this study should be interpreted with caution.
	

Intranasal dosing was 3 mg/kg (N=5). Intravenous dosing was 1.25 mg/kg (n=3-10).  Two
	
strains of male rats were used: albino SD and pigmented LE. Three SD animals that were 

dosed iv were bile-duct cannulated.
	

Distribution: 

Following iv administration the plasma Cmax values were 1370 and 1330 ng equivalents at 

0.167 hours post-dose in both LE and SD rats. The highest concentrations of radioactivity in SD 
rats were reported in bile, small intestinal contents, urine, renal medulla, cecum contents, liver, 
kidney, small intestine, renal cortex and aorta. In LE rats, highest concentrations were observed 
in bile, small intestinal contents, urine, cecum contents, small intestine, liver, large intestinal 
contents, Harderian gland, renal cortex and kidney. 

Following intranasal administration, the Cmax in plasma was 221 ng equivalents 14C-PT-141/g 

at 6 hours post-dose and the highest concentrations of radioactivity were observed in stomach
	
contents, esophageal contents, small intestine contents, nasal turbinates, esophagus, large 

intestine contents, Harderian gland, small intestine, cecum contents, bile, salivary gland and
	
intra-orbital lacrimal gland.
	

Low levels of radioactivity crossed the blood/brain and blood/testis barriers.
	

[14C]-Bremelanotide-derived radioactivity did not accumulate in the eyes, uveal tract, or skin of 

pigmented LE rats, suggesting that bremelanotide does not bind to melanin.
	

Excretion:
	
Following iv administration in bile duct intact rats, expired air was the major route of elimination
	
of PT-141 derived radioactivity. Urine, feces and residual carcass accounted for 17.2, 2.82 and 

3.94%, respectively. As stated above, this is an anomalous finding due to breakdown of the 

parent compound. It was stated that overall mean recovery of iv administered radioactivity in all 

matrices was 99.1%.
	

In bile duct cannulated rats at 96 hours post-dose, bile, urine, and feces accounted for mean 

values of 77.6, 16.0 and 0.11% of the radioactive dose, respectively. 76% of radioactivity was 

excreted in the first 2 hours post-dose and overall recovery in all matrices was 94.2%.
	

Metabolism:
	
Parent drug and eleven metabolites were observed in urine, bile, and liver and brain samples.
	
Seven metabolites were identified i.e., linear form of 14C-PT-141, three dioxy-14C-PT-141 and 3
	
oxy-14C-PT-141 metabolites.
	

It was reported that on HPLC profiling, parent compound represented the largest single peak in 

urine and bile. In plasma, liver, and brain, parent compound represented the largest single 

radioactive peak at 0.167 hours and then rapidly disappeared over time.
	

Metabolism: 
In vitro metabolism: 

In vitro metabolites were characterized in the following non-GLP studies using radiolabeled 
bremelanotide: 
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Study# 
Location 
5151 
4.2.2.3 
7545 
4.2.2.3 
7514-124 
4.2.2.4 
8349337 
4.2.2.4 
8349338 
4.2.2.4 

Year 

2001 

2003 

2006 

2017 

2017 

Study description 

Stability study in rat, dog, monkey, 
and human liver S9 fraction 
Stability study in CD1 mouse S9 
fraction 
Metabolism study in mouse, rat, 
rabbit , doo, and human heoatocvtes 
Metabolism study in mouse, rat, 
dog, and human hepatocytes 

Stability study in human feces 

Compound used 

BMT 

BMT 

14C-BMT Labeled on 
the acetvl orouo 

14C-BMT Labeled on 
the phenylalanine ring 

Comments 

Stable; no metabolism 

Stable; no metabolism 

Limited analysis due to 
cleavaoe of acetvl orouo 
No unique human 
metabolites found 
Extrahepatic metabolites 
characterized 

Study 7514-124 was conducted in mouse, rat, rabbit, dog, and human hepatocytes. As 
described above, the sponsor's initial distribution and metabolism studies that utilized BMT 
labeled on the acetyl carbon were limited in their usefulness because of rapid cleavage of the 
label. Briefly, the sponsor established the overall stability of BMT in the hepatocyte preparation 
and made an initial description of the metabolite profile. What was described as a major 
metabolite that eluted in the void volume was thought to be the deacylated product. Mention 
was made of a unique metabolite in the dog, but this was not characterized. The definit ive 
characterization of metabolites was carried out in study 8349337. 

Study 8349337 characterized the in vitro metabolic profile of BMT in mouse, rat, dog, and 
human hepatocytes. Unfortunately, this later study did not include rabbit hepatocytes. In 
agreement with study 7514-124, BMT was found to be relatively stable in human and dog 
hepatocyte incubations, and moderately metabolized in rat and mouse hepatocytes. 

The hydrolysis metabolite (M5) was the only major metabolite found in human and dog 
hepatocytes. In mouse hepatocytes, M5 and M4 (a secondary metabolite formed via the amide 
hydrolysis of M5 between the aspartic acid and histidine residues) predominated, and in rat 
hepatocytes, M33 (formed via the hydrolysis between the tryptophan and lysine residues of M4), 
along with M3, M4, and M5 were found. All other metabolites were relatively minor across 
species, and no human unique metabolite nor any disproportionately expressed metabolite 
was detected in hepatocyte incubations. 

M35 through M38 appeared to be present in culture media controls, suggesting that they 
might not be true metabolites of bremelanotide, but bremelanotide degradants. 

Sponsor's table 2.6.5.10.2.55 

Retention time Metabolite Percent of Radioactivity 
(minutes); desi~tion Mous

Incubation time (minutes): 0 
efCD-1 

240 
R.a
0 

t/Sorng
240 

ue-Dawlev Doi>IBe.aele 
0 240 

Hu
0 

man 
240 

2.00 Ml 1.42 
3.00 M32 2.06 
5.50 M3 5.41 
14.00-1433 M4 17.43 4.82 1.49 
14.83 M33 7.98 
16.83-17.00 MS 10.47 3.81 4.23 8.27 
17.33 M34 2.25 
20.00 M24 1.56 
24.83 M35 1.12 0.64 
30.17-3033 M36 1.57 1.61 1.80 1.88 1.72 1.63 l.32 1.32 
32.00-32.17 M37 1.05 0.69 
32.33-32.50 M38 0.79 1.24 1.18 1.05 
36.50-36.83 bremelanotide 94.49 66.41 93.41 63.85 94.05 89.48 94.75 85.20 
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The primary metabolic pathway involved the hydrolysis of the amide bond between the N-acetyl-
norleucine moiety and aspartic acid to form M5. A second-step amide hydrolysis of M5 between 
the aspartic acid and histidine residues produced M4, which further underwent hydrolysis 
between the tryptophan and lysine residues to form M33. A double amide hydrolysis of 
bremelanotide (between arginine and tryptophan; and between tryptophan and lysine) by loss of 
tryptophan residue yielded M24. In addition, M3 was identified as a D-phenylalanine, which 
further formed M1 via aromatic hydroxylation. 

Sponsor’s figure 2.6.5.11.2. 2.6.5.11.2  Proposed Biotransformation Pathways of 
Bremelanotide in Mouse, Rat, Dog, and Human Hepatocytes (Study 8349337) 
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Study 8349338 was conducted to characterize the extrahepatic metabolism / degradation 
pathways of bremelanotide in human feces. 10 uM bremelanotide was added directly to female 
human fecal samples. The predominant metabolite M5 was accompanied by a few minor 
metabolites that were not observed in the human hepatocyte incubations, including M2 and M3 
(a pair of phenylalanine isomers), M12 �Į�ȕ-unsaturated M5), and M1 (a hydroxylated 
phenylalanine). Sponsor’s Table 2.6.5.10.3 shown below. 

Sponsor’s 
Figure 2.6.5.11.3. 
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In vivo metabolism: see PK Tabulated summary for lists of metabolites 

Study# 
Location 

46438 Part B 
4.2.2.4 

7514-122 
4.2.2.4 

8349336 
4.2.2.3 

Year 

2001 

2006 

2017 

Study description 
Compound used I 
Dose 

Absorption, Excretion, Distribution 
[3H]PT-141

and Metabolism in male and female 0.004 mg/kg iv 
rats after intranasal or iv 

0.05 mg/kg in 
administration of PHlPT-141 
Absorption, Distribution, 

14C-BMT Labeled on Metabolism, and Excretion of 
Radioactivity Following a Single the acetyl group 

IV Administration of 14C-PT-141 and 1.25 mg/kg iv 
QWBA After Intranasal 
Administration to Male Rats 

3 mg/kg in 

Pharmacokinetics, Distribution, 
14C-BMT Labeled on Metabolism, and Excretion of [14C]
the phenylalanine ring Bremelanotide Following SC 

Administration to Male and Female 30 mg/kg SC 
Mice 

Comments 

Limited analysis due to 
unstable labeling; male 
and female rats, iv and 
intranasal routes 

Limited analysis due to 
cleavage of acetyl group; 
Male rats only; iv route 
tissue analysis of 
metabolites 

Definitive study. 
Stable label. Male and 
female mice. SC route. 

Rat Study #46438 Part B (Metabolism): Absorption, excretion, distribution and metabolism in 
male and female SD rats after intranasal or intravenous administration of [3H]PT-141 
(bremelanotide). GLP. Conducted in 2003. 

For both intranasal and iv mass balance studies a single dose of [3H]PT-141 was administered 
at 0.004 mg/kg body weight (about 100 uCi/kg BW). The dose level for the intranasal tissue 
distribution study was increased to about 0.05 mg/kg to enable detection of PT-141 equivalents 
in tissues. Dose volume for both routes was 100 ul/kg BW. 

Plasma samples collected at 0.33, 3, and 24 hours after intranasal and iv dosing, fecal samples 
collected at 8 to 24 hours and 24 to 48 hours after iv dosing, and urine samples collected 
at 0 to 8 hours and 8 to 24 hours after iv dosing were used for metabolic profiling. 

The results of the metabolic radioprofile of components in plasma are tabulated in Section 
2.6.5.9.2 and Section 2.6.5.9.3 for iv and intranasal administration of fH]-bremelanotide, 
respectively. Metabolite profiles in feces and urine are tabulated in Section 2.6.5.9.4 and 
Section 2.6.5.9.5, respectively. 

Parent [3H]-bremelanotide accounted for 26-37% and 66-68% of the rad ioactivity in plasma 
samples collected at 20 minutes after intranasal and iv dosing, respectively. Parent compound 
declined to <10% at 3 and 24 hours after intranasal and iv dosing. 

Linear bremelanotide, formed by hydrolysis of the strained lactam ring, was the only metabolite 
identified in plasma, and was found at low levels (::5 12%) only in the 20-minute plasma samples 
from intranasal or iv dosed rats. Unidentified polar components (U1; including U1a and U1 b) 
predominated in plasma at 3 and 24 hours after intranasal (54% to 80% of chromatographed 
radioactivity) or iv (38% to 73% of chromatographed radioactivity) administration. Lyophilization 
of the plasma samples suggested that tritiated water accounted for most of the polar 
rad ioactivity in the 3- and 24-hour plasma samples. 

56 

Reference ID 4416675 



 

         
          

       
        

   
   

   
 

          
   

 

    
           

     
    

     
  

         
   

        
         

    
  

    
    

   
    

     
   
        

      
  

    
     

 

   
    

 

NDA 210557 Reviewer:  Leslie McKinney, PhD 

Following iv administration of [3H]-bremelanotide, 10% to 11% of the dose was excreted as 
parent, with 7% to 9% in urine and 3% to 4% in feces. Linear bremelanotide accounted for 19% 
to 26% of the dose and was primarily eliminated in the feces. Unidentified polar components 
were present in the urine (about 3% of the dose) and feces (20% to 21% of the dose), and 
probably represented radiolabeled, water-soluble small molecules not likely to be tritiated water. 
At least 2 (feces) or 3 (urine) other minor metabolites were detected in the excreta but were not 
identified. 

Study 7514-122 was a non-GLP study to assess the ADME profile [14C]-bremelanotide 
(formulated with the 14C radiolabel located on the terminal acetyl group) following administration 
of a single 1.25 mg/kg iv or 3.0 mg/kg intranasal dose to male SD rats, and a single 1.25 mg/kg 
iv dose to male LE rats. The absorption and distribution results from this study are discussed in 
Section 4.1.3, and excretion and mass balance results are summarized in Section 6.3. 

Metabolic profiling was conducted on pooled samples of urine (0 to 8-hour collection, 3 rats), 
bile (0 to 2-hour collection, 3 rats), plasma (pooled by time point, 9 rats), liver (pooled by time 
point, 9 rats), and brain (pooled by time point, 9 rats) following administration of 1.25 mg/kg iv 
[14C]-bremelanotide to male SD rats. The time points for the plasma, liver and brain samples 
were 10 minutes, 2, and 6 hours postdose. All samples were analyzed by LSC and HPLC. 
Results of the metabolic profile are tabulated in Section 2.6.5.9.6. 

The parent drug and 11 metabolites (designated M1 through M11) were observed in urine, bile, 
plasma, liver, and brain samples. Seven of the metabolites (M3 through M9) were tentatively 
Identified.  The identities of M1, M2, M10, and M11 were not determined. Parent [14C]-
bremelanotide represented the largest single radioactive peak in urine and bile. In plasma, liver, 
and brain, parent [14C]-bremelanotide represented the largest single radioactive peak at 10 min, 
then rapidly disappeared over time. 

Study 8349336 was a non-GLP study to determine ADME profile of [14C]-bremelanotide 
after administration of a single (30 mg/kg nominal) sc dose to male and female 
B6C3F1/Crl mice. [14C]-bremelanotide (formulated with the 14C radiolabel located in the 
aromatic ring of the D-phenylalanine moiety) was administered at a target radioactive 
GRVH RI ��� ȝ&L�NJ DQLPDO ZHLJKW� 

Absorption and distribution results from this study are discussed in Section 4.1.1, and excretion 
and mass balance is summarized in Section 6.1. For evaluation of metabolism, selected 
samples of plasma (40 mice/sex), urine (9 mice/sex), and feces (9 mice/sex) were pooled by 
matrix to ensure sufficient radioactivity for any necessary extraction and reconstitution 
procedures and analyzed by LC-MS for bremelanotide metabolite profiling and identification. 
This study was conducted in conjunction with Study 8349338 (see Section 5.2.4) in which 
metabolites were assigned, and the numbering scheme was continued in this study. The 
metabolite profile is tabulated in Section 2.6.5.9.1. 

Bremelanotide underwent moderate metabolism in male and female mice to produce 21 
radioactive components, of which 8 were identified/characterized by LC-MS. Amide hydrolysis 
was the predominant biotransformation pathway. 
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2.6.5.9.1.  Metabolite Profiling and Identification after a Single SC Dose of [14C]-BMT in the Mouse
(Study 8349336) 

x	 M3 (D-phenylalanine), the sole major metabolite, cumulatively accounted for 11.3% and 8.3% 
of dose in male and female mice, respectively. Observed primarily in feces and to a lesser 
extent in urine, resulted from double amide hydrolysis of bremelanotide at the histidinyl-D-
phenylalanine and D-phenylalanyl-arginine bonds. 

x	 M5 (des-Ac-Nle-bremelanotide), a minor circulating metabolite resulting from amide 
hydrolysis of bremelanotide at the N-acetyl-norleucinyl-aspartic acid bond. Accounted for 
0.69% total AUC for radioactivity from plasma in male mice and 1.85% total AUC for 
radioactivity from plasma in female mice. 

x	 M27 (His-D-Phen-Arg-Trp-Lys-[Ac-Nle]-Asp) - trace to minor urinary metabolite resulting from 
amide hydrolysis of bremelanotide at the aspartyl-histidine bond. 

x	 M30 (Lys-[Ac-Nle]-Asp-His-D-Phen-Arg-Trp) - trace to minor urinary and fecal metabolite 
resulting from amide hydrolysis of bremelanotide at the lysinyl-tryptophan linkage. 

x	 M20 (Lys-Asp-His-D-Phen-Arg-Trp) - comparatively abundant, albeit minor, fecal metabolite 
resulting from secondary amide hydrolysis of M5 at the lysinyl-tryptophan bond. 

x	 M1 (hydroxyphenylalanine) - minor fecal metabolite resulting from oxidation of phenylalanine. 
M15 (His-D-Phen-Arg) and M17 (D-Phen-Arg) - minor urinary and fecal metabolites resulting 
from double amide hydrolysis of bremelanotide. 

The low percentages of profiled plasma metabolites represent the low extraction recovery of
	
radioactivity from plasma (~ 24% to 36%) as well as the likely presence of numerous low-level 

(BLQ; <1% of sample radioactivity and 10 cpm peak height) metabolites.
	

The proposed biotransformation pathway for bremelanotide in vivo in mice is presented in 
Section 2.6.5.11.1. 
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2.6.5.11.1 Proposed Biotransformation Pathways of Bremelanotide in Mice in vivo.  
(Study 8349336) 
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Human ADME 

BMT-107 (5.3.3.1): An Open-label, Single Center, Single Subcutaneous Dose Study to 
Investigate the Pharmacokinetics, Absorption, Metabolism, and Excretion of [14C]-Labeled 
Bremelanotide in Healthy Females and Males. 2017. 

Synopsis: Human PK study 1.75 mg sc injection 14C labeled BMT 
x Following sc administration, BMT was rapidly absorbed (Tmax ~0.5 hrs). Plasma BMT 

concentrations declined in a generally biphasic manner, with a mean T1/2 of ~ 2.7 hours. 
x The primary route of elimination was in the urine (64.8% of the radiolabeled dose, 36.5% as 

unchanged BMT), with most excreted within 6 hrs post-dose. 22.8% was recovered in 
feces. Total recovery of radioactivity in all excreta (urine and feces) was 87.6% of the 
administered dose. 

x The AUC ratio of plasma BMT to plasma total radioactivity was 0.150, indicating that 
unchanged BMT was a minor component of plasma total radioactivity.  Radioactivity was 
quantifiable in plasma through the last sampling timepoint (8 days post-dose). 

x The AUC0-192 blood/plasma ratio was 0.733, indicating minimal partitioning of total 
radioactivity into red blood cells. 

x The overall distribution and excretion profiles were similar between males and females. 

Figure 11-2: Mean (±SD) Cumulative Percent Recovery of Total Radioactivity
in Urine and Feces.  Study report BMT-107 p 33 

Human metabolism 
In humans bremelanotide was metabolized primarily via amide hydrolysis of the cyclic peptide 
ring, considering both circulating and urinary metabolites (for discussion see p 67-68 of the 
Pharmacokinetic Written Summary). 

In plasma, the calculated AUC0-96h suggested bremelanotide and D-phenylalanine (M3) 
accounted for approximately 74% and 24% of the radioactivity, respectively (98% of total 
radioactivity). Three impurities were present in the 0.5 and 1 hr post-dose samples and 
accounted for less than 1% of the radioactivity each. Conversion of bremelanotide to M3 
occurs between 4 and 8 hours and is complete by 24 hrs (see Table 2 p 361 of Study
BMT-107). 
In urine, bremelanotide, M3 and M39 accounted for approximately 42%, 10%, and 6% of the 
radioactive dose, respectively (58% total radioactivity). 

% of the radioactive dose each. (b) 
(4)

Other metabolites, degradants, and 
impurities accounted for less than 
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In feces, no parent bremelanotide was detected and M51 accounted for approximately 8% 
of the radioactive dose. Other metabolites accounted for less than 2% of the radioactive dose 
each. 

Proposed biotransformation pathways of bremelanotide in humans 
Study # BMT-107 (5.3.3.1) Appendix 16.2.5.4. accessed from p 35 of the study report 

Figure 12 p 382 of the Appendix showing metabolites in urine 

y~'COONHA OH _ _ 

0 

2_.3__H2N~OH p Identified in plasma 
0 -?' 

::::,... I 'O u Identified in urine 
f Identified in feces 

M39 (u) M3 (p, u) 
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Summary of Metabolites/ Impurities in Humans 
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Comparison of mouse and human metabolites from the Nonclinical Overview 

In humans, 6 metabolites were characterized/identified, 13 metabolites were characterized, but 

structures could not be proposed, and 9 impurities were identified (Study BMT-107, Metabolite 

Profile Report 8350446).
	

The major metabolite in mice and humans, M3, was identified as [14C] D-phenylalanine.
	
indicating that the predominant biotransformation pathway is the hydrolysis of the amide
	
bonds of the cyclic peptide forming its constitutive amino acids. These amino acids are
	
assumed to be recycled through normal pathways.
	

Plasma:
	
Unchanged bremelanotide was the most abundant component in mouse plasma and was the 

only non-impurity circulating component detected in human plasma samples up to 4 hours 

postdose. Minor hydrolyzed metabolite M5 was the only identified bremelanotide metabolite in
	
mouse plasma whereas M3 was detected up to 24-hrs postdose in human plasma, with 

bremelanotide and M3 accounting for ~ 52% and ~ 47% of the radioactivity, respectively.
	

Urine:
	
Mouse: Bremelanotide was also the most abundant component in mouse urine (0 to 24 hours),
	
with minor metabolites M3, M15, M17, M27, and M30 accounting for <2% individually
	
and ~ 6% cumulatively of dose, and 2 unidentified/uncharacterized metabolites (M22 and
	
M29) detected at <5% of dose, each. In total, unidentified urinary metabolites accounted
	
for ~ 4% to 6% of dose in mouse urine.
	

Human: In human urine (0 to 72 hours), bremelanotide and 10 metabolites, degradants and/or
	
impurities were detected. Bremelanotide and M3 accounted for ~ 42% and ~ 10% of the dose,
	
respectively. In addition, M39, a metabolite formed via acetylation and glycine conjugation of
	
M3, accounted for ~ 6% of the dose, and other metabolites, degradants, and impurities
	

% each.
	(b) 
(4)accounted for 

Feces: 
Mouse: In mouse feces (0 to 48 hours), M3 was the most abundant component, and 
bremelanotide was a minor component accounting for ~ 2% to 3% of dose. Amide hydrolyzed 
metabolite M5 and its secondary hydrolyzed metabolite M20 were minor fecal components each 
DFFRXQWLQJ IRU � �� RI GRVH� hydrolyzed metabolites M15, M17, and M30 and 
hydroxyphenylalanine (M1) LQGLYLGXDOO\ DFFRXQWHG IRU � �� RI GRVH� ,Q DGGLWLRQ� � 
uncharacterized or unidentified components (M16, M18, M19, M4, M23, M24, M25, M26, and 
M28) were trace (<1% dose) to minor metabolites accounting for <2% individually and <8% 
cumulatively, of dose. 

Human: In human feces (0 to144 hours), no bremelanotide was detected, and a total of 
12 unidentified metabolites (M42, M43, M44, M45, M46, M48, M49, M50, M51, M52, 
M53, M54) were present, with M51 accounting for ~ 8% and the other 11 metabolites 
accounting for <2% each, of the dose. 

In vivo metabolism was not characterized for the other nonclinical species. 
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Enzyme induction/ Inhibition I Drug-Drug Interaction: 

P450 inhibit ion: In human liver microsomes, bremelanotide did not demonstrate any clinically 

meaningful inhibition of CYP enzymes. 


Study 46818: Human liver microsomes pooled from 20 subjects were used to investigate the 

potential of PT-141 to inhibit human liver microsomal CYP 450 isozymes (CYP 1A2, CYP 2A6, 

CYP 2C9, CYP 2C19, CYP 206, CYP 2E1 , and CYP 3A4). The incubations were performed in 

the absence or presence of 5 concentrations of PT-141 i.e., 10, 25, 50, 100 and 200 uM. 


At concentrations of 10 to 200 µM, BMT did not inhibit the activity of CYP isozymes 1A2, 2C9, 

206, or 2E1. 


At 200 µM, bremelanotide caused inhibition of CYP2C19 (-85%) and CYP3A4 (-60%), and 

marginal inhibition of CYP2A6 (-40%). There was no inhibition of these 3 CYP isozymes at 

20 µM (Study 46818). Results are tabulated in Section 2.6.5.12.1. 


To determine the Ki of bremelanotide for CYP2C19 and 3A4, human liver microsomes (pooled 

from 20 subjects) at a concentration of - 0.2 mg protein/ml were incubated at 37 °C for 

10 minutes. At least 3 concentrations of each probe substrate (- 0.5, 1, 5, or 10 t imes Km) 

were used, along with 5 concentrations of bremelanotide (- 25, 50, 75, 150 and 300 µM). 


For CYP2C19, bremelanotide decreased Vmax, while the Km remained unchanged, suggesting 

a noncompetitive mechanism of inhibition. The Ki was determined graphically to be - 35 µM. 


For CYP3A4, each substrate exhibited a pattern consistent with competit ive inhibition by 

bremelanotide. The Vmax remained unchanged while Km was increased for each substrate. 

The Ki of bremelanotide using substrates testosterone and midazolam were graphically 

determined to be - 60 and - 16 µM, respectively, which was in agreement with the calculated Ki 

values. However, in the case of nifed ipine, the calculated value was - 15 µM, whereas, 

graphically, the Ki was determined to be - 35 µM. 


Two other enzymes assayed: (Study 100026669). 

At concentrations up to 10 µM, bremelanotide showed minimal inhibition of the CYP isozymes 

286 and 2C8. 


Figure 2.6.4-14 Peak Inhibition of CYP2B6 and CYP2C8 

Caused by Bremelanotide at 1 and 10 µM 


ll11 Inhibition ofControl Values 
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P450 induction
	
Study MD-3-3-474-1827 was a non-GLP study to determine if treatment with bremelanotide
	
induced the expression of CYP450 enzyme genes in human primary hepatocytes in vitro. 

Cryopreserved human hepatocytes from 3 donors were used to assess CYP induction.
	

The panel of P450s selected for this study included CYP1A2, CYP2B6, CYP3A4, CYP2C19, 
and CYP2A6. The activity of these enzymes was assessed by measuring mRNA expression 
using quantitative PCR following drug stimulation. Positive controls, were known inducers of 
CYP genes and included omeprazole, phenobarbital, rifampicin, and metaxalone. The vehicle 
control was dimethyl sulfoxide (DMSO). 

Bremelanotide demonstrated little to no potential to induce gene expression for CYP enzymes. 

DDI 
One in vitro and one in vivo study was conducted to assess inhibition of drug transporters by 
BMT. 

Study 100026666 was a non-GLP study to test the in vitro inhibition of drug transporters by BMT 
in absorption assays using fluorimetry as the detection method. BMT at a concentration of 
1 mM was incubated for 20 minutes at 37ºC with OCT2, BCRP, OAT1, OAT3, OATP1B1, and 
OATP1B3 in human recombinant CHO-K1 cells, and with P-gp in MDR1-MDCKII cells. Results 
are tabulated in Section 2.6.5.12.4. Mean absorption (%inhibition of control, mean of 2 tests) for 
� ȝ0 EUHPHODQRWLGH LV VXPPDUL]HG LQ 7DEOH �����-7. 

Bremelanotide caused low inhibitory activity against all 7 transporters. Inhibition (as a 
percent of control) was 20.9% for OATP1B3, 12.0% for P-gp, and 5.0% for OAT3. This level of 
inhibition is not clinically relevant. 

Table 2.6.4-7 Drug Transporter Inhibition by Bremelanotide 

An in vivo study to test the effect of BMT on the kinetics of absorption of orally administered 
drugs was submitted in response to an RFI by the NDA review team (SDN 39, 12-14-2018, 
Appendix 1). BMT is known to reduce gastric contractility and to therefore slow gastric 
emptying, which could alter the kinetics of drug absorption. This study has been fully discussed 
by Clinical Pharmacology in their review. Briefly, BMT was administered sc to mice plus or 
minus orally administered furosemide, naltrexone, or naltrexone. None of the drugs affected 
BMT pharmacokinetics, nor did BMT affect kinetics of the drugs tested. 
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5.2 Toxicokinetics 
Comparison of TK across species 

TK by the subcutaneous route was obtained in mouse, rat, rabbit, and dog. There was also 
limited TK information from intranasal dosing in the monkey. In general, absorption by the sc 
route was complete, and exposure was proportional to dose. Absorption was rapid and 
elimination occurred over a time frame of several hours. There were no striking gender 
differences, and no evidence for accumulation. There was no evidence of saturation of 
exposure with dose. In a few studies, there was evidence of declining exposure with repeat-
dosing. 

The sponsor did not provide an analysis of dose equivalency across species but did provide a 
table with all of the TK data collated (see Table 2.6.4-9 Summary of exposure – Comparison 
across species, p71 of the PK written summary in section 2.6.4 of the submission). 

Mouse Rat Pregnant
Rabbit Dog 

Range of sc
administered 
doses (mg/kg) 

1-150 0.5-3.5 0.03-150 1-40 

Range of sc
administered 
doses (mg/m2) 

3-450 3-21 0.36-1800 20-800 

To get a sense of comparative exposure for the species used in the pivotal repeat-dose tox 
studies, here are the values for Cmax and AUC for equivalent doses (based on mg/m2) in the 
mouse and dog (average of M/F on d1 of dosing): 

Mouse 
15 mg/kg = 45 mg/m2 

Study #996-028 

Dog
2 mg/kg = 40 mg/m2 

Study # 996-003 
Cmax (d1) ng/mL 9806 1946 
AUC (d1) ng.hr/mL 15093 3855 

This comparison shows that equivalent doses in the mouse produced higher exposures than in 
the dog, based on body surface area. 

Highest doses delivered to nonclinical species produced the following exposures: 

Rat:   3.5 mg/kg (0.56 mg/kg HED) Cmax 353 ng/mL, AUC 1306 ng·hr/mL 
Mouse: 75 mg/kg (6.1 mg/kg HED) Cmax 32,150 ng/mL, AUC 56,700 ng·hr/mL 
Pregnant Rabbit: 150 mg/kg (48 mg/kg HED) Cmax 108,728 ng/mL; AUC 475,631 ng.hr/mL 
Dog: 40 mg/kg (22 mg/kg HED) Cmax 49,300 ng/mL, AUC 140,700 ng·hr/mL 

Comparison to human: (Study PT-141-56) BMT administered sc at a dose of 1.75 mg 
(0.03 mg/kg or 1.1 mg/m2) resulted in a mean Cmax of 72.8 ng/mL (~73 nM), and a mean 
AUC0=inf value of 276 ng·hr/mL (276 nM.hr). Assuming proportionality of dose, exposure in 
nonclinical species was comparable to human for the mouse and pregnant rabbit, and lower in 
the rat and dog based on HED. 

65
	

Reference ID: 4416675 



 

  
      

       
         

      
        

        
     

      
 

       
      

        
       

  
       

      

  

  

 

         
 

       
      

       
     

      
       

      

  

  

  

         
    

     
        

   
         

NDA 210557 Reviewer:  Leslie McKinney, PhD 

6 General Toxicology
	
Bridging studies were conducted in mouse and dog (996-018, 996-019, section 4.2.3.7.7), 

respectively to evaluate toxicity and TK with BMT from different manufacturers 
. Carcinogenicity studies, 39-week chronic tox in dogs, and most of the reproductive tox 

studies were conducted using BMT from . The 26-week chronic tox study in the mouse and 
genetox studies (Ames and chromab) were conducted using BMT from . Dr. Raheja 
noted in one of his reviews that some of the early acute tox studies were done with BMT from 

, but this reviewer did not identify exactly which ones.  It does not appear that a bridging 
study was done to the drug substance. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

996-018: A 7-day repeated-dose toxicokinetic study of PT-141 in B6C3F1 mice: Comparison of 
(b) (4)

API. 
Two treatment groups of 30/sex were dosed sc for 7 days with 75 mg/kg/day of PT-141
	
using dosing solutions formulated with API. Clinical observations, body 
weight, and food consumption were recorded. At necropsy, organ weights were recorded, 

(b) (4)

and selected tissues were microscopically examined. Blood samples TK were taken on d7. 
There was no necropsy. There were no treatment related findings and TK between the two 
groups were similar. Mean plasma AUC as well as Cmax values for the two formulations 
were within 11 % of each other, establishing bioequivalence of (b) (4)  API in dogs. 

MOUSE 

(b) (4)

Cmax AUC0-inf Tmax 
(ng/mL) (ng.hr/mL) (hr) 
M 53622 
F 51158 

M 64755 
F 50247 0.5 

M 56682 
F 52575 

M 59741 
M 47088 0.5 

996-019: A 7-day repeated-dose toxicokinetic study of PT-141 in Beagle dogs: Comparison of
	
API. (b) (4)

Two treatment groups of 4/sex were dosed sc for 7 days with 20 mg/kg/day of PT-141 using 
dosing solutions formulated with API. Clinical observations, body weight, and 
food consumption were recorded. At necropsy, organ weights were recorded, and selected 

(b) (4)

tissues were microscopically examined. Blood samples TK were taken on d1 and d7.  There 
was no necropsy.  There were no treatment related findings and TK between the two groups 
were similar. Mean plasma AUC as well as Cmax values for the two formulations were 
within 11 % of each other, establishing bioequivalence of (b) (4)  API in dogs. 

DOG 

(b) (4)

Cmax AUC0-inf Tmax 
(ng/mL) (ng.hr/mL) (hr) 
M 35592 
F 31801 

M 61144  
F 62374 0.6 

M 31105 
F 33656 

M 66287  
F 69490 0.6 

Dr. Raheja also noted that a 14-day formulation study was conducted in the rat (996-021) to
	
establish equivalence between BMT in a formulation of .  This 
formulation was tested for use in intranasal administration (but was not the formulation used in 

(b) (4)

(b) (4)

the 2-year rat carci study). Briefly, after intranasal dosing with 5 mg BMT 
 formulations, clinical observations, body weight, and food 

consumption were recorded. At necropsy, organ weights were recorded, and selected tissues 
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were microscopically examined. There were no find ings other than mild microscopic changes in 
the noses of the dosed animals. These findings were similar to those from other studies, 
specifically 996-010, a 14-day study that used 2.5% glycerin as the vehicle. 

6.1 Single-Dose Toxicity 

There were 5 single-dose tox studies conducted in the mouse, rat, and dog between 1999 and 
2004 that have been submitted to the NOA. The results of the acute toxicity studies are shown 
in table form below. In the rat by the iv route, an MTD of 1.5 mg/kg was identified that was also 
the NOEL. By the subcutaneous route, mice were able to tolerate up to 150 mg/kg without 
mortality but with significant clinical signs. The NOEL set in that study did not include an 
evaluation of injection site reactions, which were a significant factor in the rat and the dog. 
Acute toxicity was not achieved by the intranasal route. 

Doses
Study# Species Route MTD NOEL Comments(mg/kal 

Clinical signs included tremors, impaired limb
996-oos· Mouse SC 15, 30, 75, 150 150 15 function; injection site reactions not described 

IV: Some mortality at all doses. Dose finding 
IV <3 study showed complete mortality at 4 .2 and 53, 3.5, 4103-003• Rat mg/kg IV; all rats treated IV had clinical signs. 

There were no clinical sians bv the IN route 
IV 

IN >4 >4 3, 3.5, 4 

0.75, 1.5, 3 1.5 1.5 IV: Mortality and ! activity at the high dose103-006. Rat SC >7.5 SC: Injection site reactions at all doses2.5, 5, 7.5 
131-007 Dog >12 >12 No clinical sians; no injection site reactions 

Injection site reactions in some animals at all 
SC 3, 6, 9, 12 

131-ooa· >15 Dog SC 9, 12, 15 doses not dose-dependent 
*GLP compliant 

The sponsor sets the NOEL for SC administration in the dog at 15 mg/kg but reviewer disagrees 
and sets no NOEL due to injection site reactions. 

6.2 Repeat-Dose Toxicity 
A total of 13 repeat dose toxicity studies were conducted in the mouse, rat, and dog over the 

time frame of 1999-2006. Six of these were conducted by the intranasal route: 2 week, 

1 month, and 3 month studies in the rat (with an additional study on adrenal t issue sections), 

and a 1 month and 3 month study in the dog. The other 7 were conducted by the subcutaneous 

route: 1, 3 and 6 month studies in the mouse, a 1 month study in the rat, and 1 and 9 month 

studies in the dog plus a range-finding study. 


6.2.1. Mouse 

Study# Route Duration 
Doses 

(mg/kal 
NOAEL or 

NOEL Comments 

996-009 SC 4 week 15, 30, 75 NOEL= 30 
At the high dose, mildly increased Hb, 
HCT and erythrocytes; Trend toward 

elevated ALT/AST 

996-002 SC 3 month 1, 3, 9 NOEL = 9 
Unexplained mortality in a few animals 

at the hiah dose; no other findinas 

996-028 SC 
26 week 

w/ 4 week 
recovery 

15, 30, 75 NOEL= 30 
Injection site reactions and mild reactive 

liver and kidney changes 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Because studies conducted by the intranasal route did not achieve the systemic exposures the 
sc studies achieved, they will not be reviewed here, but will be referred to only for comparative 
purposes.  Of the studies conducted by the SC route, only the longest duration study will be 
reviewed in full for each species; shorter duration studies will be summarized. 

Study title: A 26-week subcutaneous dose toxicity study of PT-141 in B6C3F1 mice with a 
4-week recovery group. 

Study no.: 996-028
	
Study report location:
	 Application 210557 - Sequence 0002 - Study 996-028 

Conducting laboratory and location:
	
Date of study initiation:
	 8-25-05
	

GLP compliance:
	 Yes
	
QA statement:
	 Yes
	

Drug, lot #, and % purity:
	 PT-141, Lot 2, purity 98.6%, peptide content % 
(b) (4)

This batch contains elevated levels of impurity C and D 

Key Study Findings 
There were no new toxicities that had not been previously observed in the mouse for shorter 
duration studies. 
x At 75 mg/kg/day (the high dose), there was an increased incidence of scabbed areas, 

sparse hair and white hair in males and females. 
x A trend for increased body weight and food consumption was observed at the high dose 

during the treatment period. However, by the end of the recovery period, food consumption 
and group mean body weights in the 75 mg/kg/day group were lower than controls. 

x There were signs of mild reactive changes in the liver and kidney.  There was a dose-
dependent mild increase in serum transaminases (AST and ALT) particularly in females at 
termination. There were small (~10-12%) but statistically significant increases in relative 
liver and kidney weights in males and females, primarily at the mid and high doses, that did 
not have corresponding histopathology, and were considered reactive. 

x TK: Exposures were stable or slightly increased over the duration of the study.  There were 
no gender differences. 

x Based on these findings, NOEL = 30 mg/kg/day. At that dose, MOE compared to the 
proposed human dose based on AUC on d180 was 56. 

Methods 
Doses: 0, 15, 30, 75 mg/kg/d 

Frequency of dosing: Daily 
Route of administration: Subcutaneous 

Dose volume: 4 mL/kg 
Formulation/Vehicle: 2.5% glycerin in sterile water 

Species/Strain: Mouse / B6C3F1 

Number/Sex/Group: 30 sex/group plus 10 animals in the low and high dose groups 
for recovery 

Age: 5 weeks old 
Weight: M: 20.8-25.2 g; F: 17.0-20.1 g 

Satellite groups: 90/sex/group for TK 
Unique study design: None 

Deviation from study protocol: None that affected outcome 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Observations and Results 

Mortality 
Two control females, 1 male and 1 female at 15 mg/kg/day, and 1 male and 1 female at 
30 mg/kg/day were found dead during the course of the study. None were considered 
treatment-related. 
Clinical Signs 
Cage side observations twice daily. Detailed clinical observations weekly. 
Clinical signs consisted of alopecia observed in greater frequency in the high dose group (90% 
of males and 65% of females) than in controls (33% in males and 35% in females) during the 
treatment period. Scabbed areas were observed only in the high dose group (40% of males and 
35% of females). Only one animal had a scabbed area during the recovery period. White 
colored hair was observed only at the high dose (23% of males and 10% of females). Alopecia 
and white coloration of hair were observed throughout the recovery period. 
Body Weights 
Prior to randomization and then weekly. At the high dose, body weights were significantly 
decreased in males during weeks 2 and 3 and in females during weeks 3 and 4. However, for 
the remainder of the 26-week dosing period, treated animals generally had higher body weights 
than control animals. No significant differences were observed during the 4-week recovery 
period. 

Males 

Females
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Feed Consumption 
Weekly. Generally, food consumption was higher in the treated groups which correlated with 
increased body weight. There was no dose-response relationship. 
Ophthalmoscopy 
Prior to necropsy. No treatment related findings. 
ECG Not done 

Hematology 
Hemoglobin and MCH were slightly higher in both male and female treated groups with no 
dose-response relationship. 
Clinical Chemistry 
As shown in table 2 below there was a dose-dependent mild increase in serum transaminases 
(AST and ALT) particularly in females at termination. There were no test article related 
effects on clinical chemistry analytes at recovery. 

Urinalysis Not done 

Gross Pathology 
There was an increased incidence (~25% M and F) of alopecia in the high dose group at 
terminal necropsy. Mild alopecia was also observed at the injection site in males (2/20 left flank 
and 3/20 right flank). 
Organ Weights 
There were small (~10-12%) but statistically significant increases in liver and kidney weight in 
males and females, primarily at the mid and high doses. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Other significant changes consisted of decreased weights of mandibular salivary gland and 
seminal vesicles in high dose males. Relative spleen weight in high dose females at the end of 
the recovery period was significantly higher than the controls (0.419% vs 0.290%), which was 
unexplained. Microscopic examination identified no test article-related abnormalities in the 
spleen of these animals, and spleen weights in the 75 mg/kg/day terminal necropsy females 
were normal. Therefore, the increased spleen weight in the recovery females was considered 
spurious and of no toxicological significance. 
Histopathology 
Adequate Battery: Yes Peer Review: Yes 

Test article related microscopic changes occurred in the skin and at the injection site, primarily 
at the high dose. In males these findings included alopecia/hypotrichosis, epidermal 
hyperplasia, fibrosis, chronic inflammation, and erosion/ulcer. In females, fibrosis, epidermal 
hyperplasia, and acute inflammation were observed. The incidence of skin alopecia in males 
was 0, 1, 1 and 6 out of 20 for control, 15, 30 and 75 mg/kg/day groups, respectively. In females 
the incidence of skin alopecia was 1, 2, 2 and 5 in control and dosed groups, respectively. 
Severity was minimal to mild. The incidence of alopecia at the high dose did not decrease 
during the recovery period. 
Toxicokinetics 
Bremelanotide was rapidly absorbed following SC dosing at all 3 dose levels, with Tmax 
occurring 20 to 60 minutes postdose. Mean Tmax occurred slightly later at the highest dose 
but did not change following multiple SC doses. A dose-related increase in average Cmax 
and AUC0-� was observed in male and female mice at all 3 study intervals (Days 1, 90, 
and 180). The data were highly variable; however, there did not appear to be a difference 
in exposure between male and female mice, and exposure was comparable to previously 
conducted mouse studies at these doses. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Dosing Solution Analysis 
Stability and homogeneity were adequate. Analysis results during the first 13 weeks of the 
study periodically fell outside± 10% of the targeted concentrations. These results are believed to 
be due to sampling and dilution errors surrounding the collection of an exact 0.250 mL volume. 
After implementing changes in sampling and analysis procedures, subsequent analytical results 
were within 10% of the targeted concentration. 

6.2.2. Rat 
Most of the repeat-dose toxicity studies that were carried out in the rat were conducted by the 
intranasal route; only one study was conducted by the subcutaneous route.  The sc study is 
reviewed here.  The intranasal studies are briefly summarized at the end of this section only for 
purposes of comparison. 

Study title:  28-Day Repeated Dose Toxicity Study of PT-141 Administration Via 
Subcutaneous injection to SD Rats 

Study no.: 131-013 
Study report location: Application 210557 - Sequence 0002 - Study 131-013 

(b) (4)Conducting laboratory and location: 
Date of study initiation: August 1, 2002 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: PT-141; Lot J2#614, purity 99.1%, peptide content % 
(b) (4)

Key Study Findings
	

x 
x 

Injection site reactions occurred that were dose and duration dependent. 
Body weight changes in males exhibited a dose-responsive decrease in the rate of 
weight gain over the duration of the study. This effect resulted in incrementally lower 
mean body weights as the test article concentration increased. Mean body weights in the 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

two highest dose groups were significantly lower than controls at the end of the study. 
Effects on body weight were not considered by the sponsor to be adverse, but reviewer 
considers the significantly lower body weight at the two highest doses to be adverse. 

NOAEL = 0.5 mg/kg based on injection site reactions at the two higher dose levels and reduced 
body weight gain. MOE ~ 1 based on AUC. 

Cmax averaged 96.3, 243, and 353 ng/mL after a dose of 0.5, 2.0, and 3.5 mg/kg, respectively. 
AUC averaged 371, 690, and 1312 ng*hr/mL after a dose of 0.5, 2.0, and 3.5 mg/kg, 
respectively. 

Methods 
Doses: 0, 0.5, 2.0, 3.5 mg/kg/d 

Frequency of dosing: Daily 
Route of administration: Subcutaneous 

Dose volume: 5 mL/kg 
Formulation/Vehicle: 0.9% sterile NaCl 

Species/Strain: Rat / Cr;”CD(SD) IGSBR 
Number/Sex/Group: 10/sex/dose main study 

Age: 6 wks 
Weight: M: 142-191 G M: 123-152 g 

Satellite groups: 20/sex/dose.  9 were used for blood collection on d1 and d29, 
with 2 held as extra 

Unique study design: None 
Deviation from study protocol: None that affected conclusions 

Observations and Results 

Mortality 
Mortality (unscheduled death) was observed in 1 male and 1 female from the control and the 
mid-dose groups respectively. The deaths were attributed to a urinary tract disease and were 
not considered test article-related. 
Clinical Signs 
Daily. Daily. Scab formations at the injection sites were the only adverse clinical observation 
considered test article-related. This finding was observed in the two highest dose groups, and 
the onset and severity of the finding correlated with the increasing dose level. Scab formation 
was initially observed on Study Day 16 in Group 3 and on Study Day 4 in Group 4. 
Body Weights 
Weekly.  There was a dose-dependent decrease in body weight gain in males that resulted in 
incrementally lower mean body weights as the test article concentration increased: 5, 8 and 
15% lower for the three dose groups respectively. Mean values in the two highest dose groups 
were statistically different from control values. 
Feed Consumption 
Not recorded 
Ophthalmoscopy / EEG 
Not done 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Hematology 
Prior to necropsy. Sponsor noted a trend toward reduced MCV and MCH and a trend toward 
increased platelet counts and PT time in males.  These were not considered toxicologically 
significant. 
Clinical Chemistry 
Prior to necropsy. Slight elevation in ALT / AST at the two highest doses that the sponsor 
considered to be artifacts of tissue injury at the injection site and hemolysis in some of the 
female samples. 
Urinalysis 
Not done 
Gross Pathology 
Injection site discoloration. 
Organ Weights 
No treatment-related changes in relative organ weights. 
Histopathology 
Adequate Battery Yes Peer Review No 

Injection site reactions. Microscopic evaluation identified the nature of the injection site lesions 
as inflammatory responses to mild irritation. This inflammatory response was observed in a few 
control animals, but the findings in Groups 3 and 4 extended into hyperkeratosis, epidermitis, 
acanthosis, dermatitis, and underlying muscle degeneration. The incidence and severity of 
these findings were highest in Group 4 and were considered test article related and adverse. 
Dosing Solution Analysis 
The formulation analysis from Weeks 1 and 4 indicated PT-141 concentration was within 
acceptable limits (±10%) with the following exception: the Group 3 (mid-dose) formulation used 
for the first week of dosing was 88.6% of theoretical. The formulation analysis also confirmed 
19-Day refrigeration stability at a test article concentration of 0.1 mg/mL. 
Toxicokinetics 
Absorption was rapid, and exposure was less than dose-proportional. Exposure decreased with 
repeat-dosing. Data from Table 2.6.5.4.7. Values are from 6 animals (3M/3F) per time point. 
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Figures are from the study report p 319. 

Intranasal repeat-dose studies in the rat 

Three repeat-dose toxicity studies were conducted by the intranasal route and are briefly 
discussed below. Of note was a special evaluation of adrenal t issue sections from the 28 and 
90-day studies to evaluate a find ing of vacuolization in the adrenal cortex that occurred in both 
studies. The sponsor deemed the finding non-adverse but did not provide an explanation for 
what might have caused it. Limited TK was available from the 14 and 28-day studies; plasma 
was collected for TK but not analyzed for the 90-day study. The 90-day study was reviewed by 
Dr. Raheja and is briefly excerpted below. 

Study# 
Year 

Route Duration Doses NOAEL or 
NOEL 

Comments 

996-010 
2004 IN 14 day 

0.5, 2.5, 5 
mg/animal 

Transient mild decrease in body weight 
gain at the 2 highest doses; decreased 
food consumption at the high dose on d1 
only; mild microscopic changes in the 
nose of the hioh dose animals 

103-004 
2000 IN 

28 day 
w 14 d 

recovery 

3,4, 5 
mg/kg 

No NOEL 
NOAEL >5 

Adrenal cortex vacuolization in males at 
all doses that did not completely reverse 
but was not dose-dependent 

131-003 
2000 

IN 
90 day 
w 28d 

recovery 

0.2, 1, 3 
mg/kg 

NOAEL >3 

Adrenal cortex vacuolization in a few 
male rats at the 2 highest doses 
deemed not adverse; congestion of 
mandibular lymph node in some rats from 
all treated groups that was correlated 
with gross lesions 
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TK in the 14-day study: Samples taken on d14 at 15 and 30 minutes. N=S/dose 

Dose 
mg/animal 

Plasma concentration 
(n 1/ml) 

M F 
0.5 14.3 3.2 
2.5 104.1 379.0 
5 782.8 957.8 

400 

e
..
-l 300 

e 
;::;... 200 
.... 
t 100

•a 

30 60 

time after dosing (min) 

Day 1 

Tla(m•) I - I 4-0!00JW'b I ~ I 
0 I 36. l :t: 1.9 I 17.61:4.9 I IS..1±4.S I, 

lS 21U :t:73 .I 3S~:t:6.4 I 41.1 :t:1.7 I 
30 S l.H : 16. 1' .I 65.l:t: '.1~6 I 24. l:t: S..I · I .., u.s :t: 11.6 I ll&.9::t24.9 I 212.2 :t: I05.6 I 
fiO 42.5 :t: 11.7 I ll.l :t:-4.4 I l l .9:t: 6.:5 I 
90 3 1.0± 16.:5 I S0. 7±21..4 I 4S.9±:2i>.5 I 
no I 7.S :t: Y I l6.6:t: l l.I I 47.7 ±ls.4 I 
240 4S.7::t: l:SA I 42.l::t: 17.3 I l7.l :t:7A I 

Day28
- . - - - 

TIJH (mi•} )l)Ot~ 400GJf&/\c 5000JJ.alka 
0 95.1 ±16.0 10.J ± 19.7 ll.0 ± 12..0 
I :Ii 19i.~ ::t: l0.3 9l.9 ::t: 35.:S 108.6± 3 lkO 
30 75.6 :t: lOJI 99.7 ±:51.7 6&9± 6.9 
4:5 I 149.2 ±41.0 I 11.3 :t: 16.l I 83.7' :t: 1'2.9 I 
60 J 65.9::t: 19.l I 9S.3 :t:18.9 I 4l.9i:l.I I 
w J 75.6± ru I :5 1.9±21.1 I :SU ±7.0 I 
l~U I 87.4 ± r1.1 I 102.H : '.H.O I 56..9± IO.:S I 
240 I 183.1± :57..6 I 1:24.l ± 18.4 I l:S6.:5 ± 7:$.0 I 

TK in the 28-day study: 

exposure was variable, not necessarily dose-related, 

and on average was higher at the end of the study. 


Day 1 compiled 

--3000ug,llq 

~4000ug/kg 

-- SOOOu&Jk& 

Day 28 compiled 
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0

O 
+-~~.....-----....~-----

30 60 90 120 ISO 
~~~ 

180 210 240 

time after dosing (min) 

Study 131-003: 90-day repeated dose toxicity of PT-141 administered intranasal to SD 
rats (with 28-day recovery period) 

Key study findings: Significant treatment-related adverse effects consisted of the adrenal 
gland vacuolation and lymph node congestion. The vacuolation of the adrenal cortex was 
considered treatment related because there was a dose relationship. Similar vacuolation of the 
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adrenal cortex was observed in a previous 28-day study with PT-141. Considering adrenal 

gland vacuolation as treatment-related adverse effect since observed both in the present study 

as well as in the previous 28-day study, the NOAEL should be 200 ug/kg. Sponsor considered 

NOAEL of greater than 3000 ug/kg PT-141. 


Results: 

Mortality: one group 4 male died without any adverse clinical observations. 


Gross pathology: mandibular lymph node was discolored in some animals from all drug treated 

groups (3 M I 2 F from the low dose group; 2 M /1 F from the mid dose group; and 3 M I 3 F 

from the high dose group; also 1 F from the control group). 


Histopath: At the end of dosing period treatment-related find ings were: 1) occurrence of 

adrenal gland microvacuolation in one mid dose and two high dose males, 2) congestion of the 

mandibular lymph node in 3 M I 2 F in low dose, 2 M I 1 F in mid dose and 4 M I 2 F in high 

dose groups. Also, Harderian gland congestion was reported in 3 M I 3 F in the high dose 

group. The vacuolation of the adrenal cortex was considered treatment related because there 

was a dose relationship. Similar vacuolation of the adrenal cortex was observed in a previous 

28-day study with PT-141 . The lymph node changes were correlated with gross lesions, but the 

cause was considered inconclusive because there was no dose-response. 


Finalized independent pathology report based on slides from studies 103-004 and 131-003 


Study #490-001 : PT-141 : review of adrenal t issue sections from rats in 28-da and 90-day 

6studies. Conducted by < >1" 

on 8-9-02. 

Sections evaluated: 
• 	 28-day study (131-004): all rats in the high dose and control groups and the males in the low 

dose and mid dose groups. Doses were 3, 4, and 5 mg/kg. N=15/sex control and high 
dose. N=1 O/sex low and mid dose. 

• 	 90-day study (131-003): all rats in all groups. Doses were 0.2, 1, and 3 mg/kg. 
N=15/sex control dose. N=21 /sex dosed groups. 

• 	 Adrenal sections were also evaluated for rats from those studies after a recovery phase: 
(5/sex from low and high dose groups in the 28-day study and 5/sex from all groups in the 
90-day study). 

• 	 Microscopic find ings were graded for relative severity on a scale of 1 to 5. 

Results: The incidence of cytoplasmic vacuolation in the adrenal cortex 

Study 103-004 Control 3 mg/kg 4 mg/kg 5 mg/kg 

After 28-day dosing 4/10 5/10 6/10 6/10 

After 14-day recovery period 3/5 215 

Total incidence of vacuolation 7/15 (47%) 5/10 (50%) 6/10 (60%) 8/15 (53%) 

Study 131-003 Control 0.2 mg/kg 1 mg/kg 3 mg/kg 

After 90-day dosing 3/10 4/16 5/16 7/16 

After 28-day recovery period 1/5 215 215 1/5 

Total incidence of vacuolation 4/15 (27%) 6/21 (29%) 7/21 (33%) 8/21 (38%) 
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Females were not affected in either study. Vacuoles were discrete round clear vacuoles 
distributed among few to several mid-zonal cells in the zona fasciculata. Those discernible at 
low magnification were recorded as grade 2. Grade 1 was used for similar vacuoles, although 
smaller or fewer, found at high magnification. All vacuolations were mostly grade 1 except one 
or two male rats with grade 2 in each study group. From these find ings it was concluded that 
the cytoplasmic vacuolations were gender-related and had no relationship to PT-141 dose 
levels or duration of treatment. 

These studies did not include measurements of corticosterone or ACTH so it is not known 
whether there was any physiological change associated with the histopath findings. 

6.2.3. Dog 

There were 3 repeat-dose studies conducted in the dog by the subcutaneous route. An MTD of 
75 mg/kg was determined in study 996-006 based on generalized swelling of the face and 
snout. There were behavioral signs of limited duration in all treated groups. Weight loss was 
the primary adverse finding and is an expected pharmacological effect of BMT. 

Study# Route Duration Doses 
(mg/kal 

NOAEL or 
NOEL Comments 

996-006 SC 2wk 
8, 15, 40 

N=2/sex/dose 

Sponsor's 
NOAEL= 

40; reviewer 
NOAEL < 8 

Behavioral signs - aggression, stereotypy, panting, 
swelling, skin reddening in all treated groups. Body 
weight loss of 1-7%; very little food consumption on 
d1 that recovered; no other findinos, includino testes 

131-011 SC 4wk 
2,4, 8 

N=4/sex/dose --
Post-dose stretching, decreased activity, salivation, 
soft stool; base coat darkening in all treated groups; 
no asp or SW or food consumption 

996-003 SC 32 wk* 2, 8, 20 
N=4/sex/dose 

Reviewer's 
NOAEL = 2 

No new toxicity; mild weight loss, reactive changes in 
liver enzymes, and unexplained increased adrenal 
weioht without corresoondino histooatholoov. 

*DBRUP approved early termination due to no significant findings - TK out to 24 wks 

996-006 2 week tolerability study: N=2/sex/group 
Dosing based on range finding that established an MTD of 75 mg/kg based on generalized 
swelling of the face and snout. 

TK : Exposure was proportional to dose at the two lower doses and greater than proportional to 
dose at the highest dose; No significant gender differences; no significant accumulation or 
decline with duration of exposure. Tmax -0.75 hr at all doses 

2 4 

-+-3.-dsyl 
--1S mpk_.,. I 
-+-40mpk-.tayl 
~B.-dsyl4 

~IS~y14 

-0-40 k~ 14 

6 8 
nme(br) 

Dose 
(ma/kal 8 15 40 

Cmax d1 9032 14554 49268 
Cmax d14 8285 18852 56390 

no/ml 
AUC0-~ d1 20241 38438 140652 
AUC0-~ d14 17148 35490 125207 

no.hr/ml 

78 


Reference ID 4416675 



 

  
    

       
   

                           

 

 

________________________________________ 

   
 

  
 

  

  

  
    

      
 

NDA 210557 Reviewer:  Leslie McKinney, PhD 

131-011 4-week tolerability study 
N=4/sex/dose. Data from Appendix 15 in the study report 

TK : Exposure was proportional to dose; No significant gender differences; No significant 
accumulation or decline in exposure.  Tmax ~0.75 hr at all doses 

Day 1 Day 28 

Day 1
	

Day 28
	

Study title:  39-week subcutaneous dose toxicity study of PT-141 in dogs. 
Study no.: 996-003 

Study report location: Application 210557 - Sequence 0002 - Study 996-003 
Conducting laboratory and location: 

Date of study initiation: 2-26-04 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: PT-141, 10AB1, purity >95%, peptide content % 

(b) (4)

(b) (4)

Key Study Findings 
x Treatment-related clinical findings included stereotypic behavior, black discoloration of the 

hair and thickening of the skin at injection sites. Stereotypic behavior was generally limited 
to the first week of dosing. 
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x Body weights were reduced by approximately the same amount (~10%) at all doses in 
males and in a dose-dependent manner in females (maximum ~10%). 

x Liver enzyme elevation occurred in all drug-treated groups. Although treatment increased 
some hepatic enzymes primarily in females, no hepatic macroscopic or microscopic 
pathology was reported. 

x There was treatment related increase in adrenal gland weight in females (significant at the 
high dose only) with no corresponding adrenal histopathological changes. 

x There was no effect on sperm motility or morphology. 
x TK: Systemic exposure decreased at all doses over the course of the study (~30%), which 

was unexplained. 
The sponsor discounted changes in body weight, elevated liver enzymes, and increased 
adrenal weight and set the NOAEL at the high dose, 20 mg/kg/d. Reviewer disagrees. Body 
weight changes are likely due to action of the drug and are mildly adverse. Other changes are 
likely reactive. Based on changes in body weight, reviewer sets the NOAEL for females at 
2 mg/kg and does not set a NOAEL for males. Compared to AUC at 2 mg/kg in week 24 of the 
study, MOE is 10.7. 

Methods 
Doses: 0, 2, 8, 20 mg/kg/d 

Frequency of dosing: daily 
Route of administration: Subcutaneous 

Dose volume: 1mL/kg 
Formulation/Vehicle: 2.5% glycerin in sterile water 

Species/Strain: Dog / Beagle 
Number/Sex/Group: 4/sex/group 

Age: 18 months 
Weight: M: 5.55-7.63 kg     F: 5.13-6.66 kg 

Satellite groups: None; all animals used for TK at 4, 12, and 24 weeks 
Unique study design: Sperm analysis included 

Deviation from study protocol: None significant 

Observations and Results 

Mortality 
There was no mortality. 
Clinical Signs 
Performed weekly. Drug-related clinical findings consisted of stereotypic behavior, black 
discoloration of the hair and thickening of the skin at injection sites. 

Stereotypic behavior included forepaw padding, stretching, rolling, crouching, and yawning in a 
dose response-related pattern; increasing doses increased the number and types of behavior 
observed. These occurred in all treated animals but were generally limited to the first week of 
study. 

A generalized darkening of the brown hair, noted as black discoloration was observed in all 
treated animals beginning in week 7. This change gradually resulted in a coat color that was 
black and white (instead of the normal distribution of brown, black, and white). There was no 
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apparent effect on the white or black hair, only the replacement of brown hair with black. There 
was no dose-response or sex relationship. 

Thickening of the skin at the injection sites was observed in both sexes treated with 8 and 20 
mg/kg/day as early as week 5 of the study. The skin thickening and leathery appearance 
continued to increase which necessitated the decision to move dosing to caudal region in week 
19 of the study. By week 21 , most observations for thickened and leathery skin at the orig inal 
injection site were no longer present and none were present by week 23. For new injection sites 
thickening was noted in weeks 23 and 24 for 4 animals. 

At study termination, physical examination revealed one female at 8 mg/kg/day dose had skin 
thickened and leathery for both left and right ears accompanied by erythema. Another finding 
was loss of elasticity on the dorsal surface in one female at 20 mg/kg/day dosage which 
corresponded with findings of clinical observations of skin thickened and leathery. 

Body Weights 

Weekly. Body weights were slightly reduced by approximately the same amount at all doses in 
males and in a dose-dependent manner in females. 

Males 

l..·o~ --·· a~ 
5 

T -ir--ir--~--..--,I 

-1 6 11 16 21 26 31 36 

Study Wee~ 

Females 

~ 7 

• • • 2 mg/kg/da.y 
H * 20 rTl!)'kg/day 

6

-1 6 11 16 21 26 31 36 

Study Weeks 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Feed Consumption 
Weekly. Decreased food consumption was observed in males in the mid and high dose groups 
and all treated females during the first week. Following week 1, food consumption increased 
and tended to higher than respective controls. 
Ophthalmoscopy 
Pre-test and prior to necropsy. No treatment-related effects. 
ECG 
ECG and indirect limb BP determined on all animals prior to dosing and one hour following 
dosing on weeks 4, 12, and 24. 

No qualitative or quantitative ECG abnormalities were associated with treatment at week 24. 
There were no drug-related effects on the systolic, diastolic or mean arterial blood pressure 
measurements. There was however, a large variability in the data but were not considered 
treatment related due to the lack of dose-dependency or relative change from pretest values. 
No changes in heart rate, RR interval, PR interval, QRS interval, QT interval, and QTc intervals 
were reported associated with treatment. 
Indirect Blood Pressure 
Blood pressure of each animal was measured and recorded pretest and in Weeks 4, 12, and 24, 
prior to dosing and one hour (±15 minutes) following dosing. Blood pressure measurements are 
reported using three consecutive readings that have the Mean Arterial Pressure (MAP) within 
20 mmHg. 

There were no test article-related effects noted on the systolic, diastolic or mean arterial 
blood pressure measurements. There was a large variability in the data, but they were not 
considered to be test article related due to the lack of dose-dependency or the relative change 
from pretest values. 
Hematology 
Pretest and at weeks 4, 12, and 24. There were statistically significant decreases in 
erythrocytes, hemoglobin and hematocrit in the low dose group females at weeks 8-24 and in 
the middose group at week 24. There was a decrease in platelet counts in the high dose group 
expressed as mean K/mm3 shown in the table below: 

Clinical chemistry 
Pretest and at weeks 4, 12, and 24. There were no adverse, test article-related effects on 
clinical chemistry parameters. There were numerous statistical differences noted, 
predominantly in the females, but nearly all individual values remained within expected ranges. 
Total protein was below expected ranges in a few high dose females at weeks 4-12, but it was 
also lower relative to controls at pretest. Both albumin and globulins were slightly lower in the 
high dose females at week 4, but the albumin was increased relative to pretest. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Urinalysis 
Collected for at least 16 hrs. No treatment-related effects. 
Gross Pathology 
Not presented. 
Organ Weight 
Males: The absolute and relative right cauda epididymis were significantly increased at the mid 
and high doses, and both epididymides were elevated at the high dose. There was no dose 
response and there were no microscopic findings, so this was not considered toxicologically 
important. 
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Females 
There was a trend toward decreased liver weight in females that was significant only when 
normalized to brain weight at the high dose. 

There was a statistically significant increase in adrenal weight in a dose related manner. 
Although adrenal gland weight was significantly increased with treatment in females, no 
microscopic pathology was observed. (Recall vacuolization in the adrenals in rats was in males 
only). 

IDose (mg/kg/day) 

0 2 8 20 

Adrenal gland (g) 0.955 0.987 1.096 1.266b 
Adrenal gland/Bwt % 0.0155 0.0172 0.0200 o.0231b 

Adrenal gland/ 
Br Wt ratio 0.0149 0.0157 0.0172 0.0187a 

a=p<0.05; b=p<0.01 

H istopathology 

Adequate Battery Yes Peer Review Yes -for adrenal glands only 

Injection site reactions: Hemorrhage, pigment, inflammation, fibrosis and degeneration I 
regeneration of skeletal muscle fibers in the panniculus carnosus (subcutaneous layer of 
striated muscle). The sponsor noted that increased melanin in the medulla of hair shafts was 
difficult to discern due to skin sites having black hair. 

Liver: No pathologic findings were reported for liver although liver enzymes were elevated with 
treatment. 

Adrenals: No hypertrophy confirmed by peer review. 

Peer review was conducted on the control and high dose females to confirm that there was 
no hypertrophy of the adrenal cortex. The reviewing pathologist was in agreement with the 
study pathologist in concluding that no detectable hypertrophy was present. 

Special Evaluation 

Sperm analysis: 
A section of the right vas deferens was utilized for videotaping a prepared sperm sample for 
automated evaluation of sperm motility (viability) utilizing the Hamilton-Thorne Computer 
Integrated Visual Optical System. The right cauda epididymis was separated, weighed, and 
used for manual (visual) assessment of sperm concentration. Slides were prepared for 
assessment of sperm morphology from the motility preparations. The right testis were frozen 
(approximately -20°C) and used to prepare samples for analysis of spermatid head count. 

Treatment showed no effect on sperm motility, sperm concentration /gram cauda epididymis 
and total sperm concentration per cauda epididymis. Also, the number of homogenization 
resistant spermatids as well as percentage of abnormal sperm were similar among groups. 

Dosing Solution Analysis 

Average test article concentrations for the dosing formulations were determined for Weeks 1, 2, 
3, 4, 8, 12, 16, 17, 20, 24, 28, and 32. The mean values of the test article concentrations were 
87.5 to 109.2% of the nominal concentrations. Stability was verified. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Toxicokinetics 
Blood samples (approximately 2 mL) were collected from four animals/sex/group via the 
jugular vein for determination of the plasma concentrations of the test article. Samples were 
collected predose and at 0.5, 1, 2, 4, and 8 hours postdose on Day 1, and Weeks 12 and 24. 
The animals were not fasted prior to blood collection. 

Toxicokinetic data showed that Cmax and AUC decreased at week 24 compared to values 
reported for Day 90. Mean plasma AUC 0-inf values decreased by approximately 30% from 
Day 1 to Week 24 in both males and females at all three dose levels. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

7 Genetic Toxicology 

7.1 In Vitro Reverse Mutation Assay in Bacterial Cells (Ames) 
For reasons that are unclear, the standard Ames test was conducted twice for bremelanotide, 
using identical methods. Two different lots were used. 

Study title: Ames test results for sample: PT -141 
Study no.: GLP-1999-0618 

Study report location: Application 210557 - Sequence 0002 - Study GLP-1999-0618 
Conducting laboratory and location: 

Date of study initiation: August 31, 1999 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: Bremelanotide (PT-141), Lot 522871, 

purity not stated, no COA 

Study title: Ames test results for sample: PT -141 
Study no.: GLP-2000-PT-141A 

Study report location: Application 210557 - Sequence 0002 - Study GLP-2000-PT-141A 
Conducting laboratory and location: 

Date of study initiation: November 21, 2000 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: Bremelanotide (PT-141), Lot 0539373, purity not stated in 

this study report.  However, a COA was included for this 
same lot in Study C095-001 p 76 (see below).  Purity was 
stated to be >94%. Peptide content % 

(b) (4)

(b) (4)

(b) (4)

Key Study Findings 
Bremelanotide was found not mutagenic against any of the tester strains, either directly or with 
S9 metabolic activation in either test. 

Methods 
Strains: Salmonella typhimurium, TA98, TA100, TA1535, TA1537 

Escherichia coli WP2 
Concentrations in definitive study: 0, 50, 100, 500, 1000 or 5000 ug/plate. 

Basis of concentration selection: Not stated 
Negative control: 0.9% saline 
Positive control: FNPA, 2-NF, 3-BPA. MMS w/out metabolic activation 

Benzopyrene, 2-AAN, proflavine with metabolic activation 
Formulation/Vehicle: 0.9% saline 

Incubation & sampling time: 72 hours 

Study Validity 
Study was deemed valid. Historical controls were not provided. 

Criteria for scoring the samples: 
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NDA 210557 	 Reviewer:  Leslie McKinney, PhD 

1.		 For a negative Ames Test (not mutagenic), total revertants in any strain at any concentration 
should not be at or greater than three times background, with or without metabolic 
activation. 

2.		 For a positive test (mutagenic) one of the following criteria must be met: a) a dose-related 
increase over the concentration range must be observed in the same strain either with or 
without metabolic activation, b) two or more consecutive average concentration points must 
be at or greater than two times background average in the same strain either with or without 
metabolic activation or c) a clear indication of mutagenicity is obtained when the sample 
average exceeds three times background average at any concentration in the same strain 
either with or without metabolic activation. 

3.		 When the background is running low (e.g. 6 colonies or less) and a good response is 
obtained with the positive controls, then the number of revertants should exceed twenty 
colonies/plate for the sample to be scored as mutagenic. 

Sponsor’s comment about cytotoxicity testing: 
“A separate toxicity evaluation was not run. Strain TA100 provides a concurrent reading on the 
sample's toxicity. The strain provides a large number of spontaneous revertant colonies which 
should decrease due to the presence of toxic agents. No toxicity was observed at any of the 
concentrations tested.” 

Results 
Positive and negative controls were appropriate. There were no positive findings for 
mutagenicity in either study. 

7.2 In Vitro Assays in Mammalian Cells 
To assess in vitro clastogenicity in mammalian cells, two chromosomal aberration assays were 
conducted: one was carried out at the low micromolar range using saline as the vehicle, and the 
other at the high micromolar to millimolar range using water as the vehicle. The study carried 
out at low concentration was deemed by the reviewer not acceptable for use but is briefly 
summarized below for reference. 

Study title: In vitro mammalian chromosomal aberration test in Chinese hamster ovary      
(CHO) cells with PT-141. Final report. 

Study no.: C095-001 
Study report location: Application 210557 - Sequence 0002 - Study C095-001 

Conducting laboratory and location: 
Date of study initiation: 12-20-2000 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: Bremelanotide, Lot 0539373, purity >94%; 
peptide content % 

Key Study Findings 
There were no findings of chromosomal aberrations. However, the study was deemed not valid 
for regulatory purposes because the concentrations tested were too low. Cytotoxicity was not 
reached at any concentration, which is one of the criteria for valid study design*. In addition, a 
formulation analysis was not conducted, and concentrations could not be verified. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Methods 
Cell line: Chinese hamster ovary cells 

Concentrations in definitive study: 9.375, 18.75, 37.5, 75, 150, 200 and 230 ug/ml (~9-230 uM) 
Basis of concentration selection*: It is not clear what the basis for dose selection was. The 

top dose did not reach the limit of solubility of bremelanotide 
in saline of 20 mg/mL that was provided by the sponsor in 
response to an RFI. A dose range finding study was not 
conducted, and cytotoxicity was not observed. 

Negative control: 0.9% saline 
Positive control: Mitomycin C and cyclophosphamide 

Formulation/Vehicle: 0.9% saline 
Dosing solution analysis not accepted 

Incubation & sampling time: 4 hours and 19 hours in the non-activation assay. 
Four hour incubation with S9 metabolic activation 

*From the PharmTox GRP document:
	
Basis of concentration selection: Criteria for the selection of the highest concentration which 

would be used in the assay are cytotoxicity, solubility of the test material in the culture condition, 

pH, and the osmolality of the test system. Abnormal pH or high osmolality can cause DNA 

unwinding and subsequent damage due to non-physiological physico-chemical effects. 


Cytotoxicity should be measured either by survival or by mitotic index. For non-cytotoxic freely
	
soluble test material, the maximum concentration should be 5 mg/mL, 5 μL/mL or 0.01M. A
	
preliminary dose range finding study is optional for the chromosomal aberration assay, however,
	
analyzable cells must be obtained from three test concentrations, and these concentrations
	
should range from the maximum to little or no cytotoxicity. At the time of harvesting, the highest
	
concentration should show at least a 50% reduction in degree of confluency, cell count, or 

plating efficiency. For test material which is relatively insoluble, the recommended highest dose
	
is a dose above the limit of solubility. The highest concentration may show visible precipitation;
	
however, precipitation should not interfere with the scoring.
	

The definitive chromosomal aberration study is described below.  The assay was run twice. The 
first attempt at scoring chromosomal aberrations failed. For the second run, the sponsor 
described different harvesting and fixation methods, and a sufficient number of cells were 
obtained for scoring. Results below are the from the second run. 

Study title: In Vitro Chromosome Aberration Test in Chinese Hamster Ovary Cells with PT-141 
Study no.: C122-002
	

Study report location:
	 Application 210557 - Sequence 0002 - Study C122-002 
Conducting laboratory and location:
	

Date of study initiation:
	

(b) (4)

April 28, 2003
	
GLP compliance:
	 Yes
	

QA statement:
	 Yes
	
Drug, lot #, and % purity:
	 PT-141, Batch# 0557647 for Expt #2, peptide purity 

(b) (4)
% 

Key study findings: 

Bremelanotide was negative for the induction of structural or numerical chromosomal damage. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Methods 
Cell line: Chinese hamster ovary cells 

Concentrations in definitive 
study: 

1009, 2017, 3026, 4035, or 5043 ug/mL (by weight) 
Actual doses adjusted for peptide purity: 
Expt #2: 802, 1604, 2406, 3208, 4009 ug/mL (~800 uM – 4 mM) 

Formulation analysis showed that concentrations were ~20% below 
the targeted concentration (Appendix II Dose Formulation Analysis 
Table 4 p A2-13). 

Basis of concentration selection: MFD based on solubility. 
Negative control: Water 
Positive control: Mitomycin C (75 and 150 ng/mL) in cultures without S9 and 

cyclophosphamide (5 and 10 ug/mL) in cultures with S9 
Formulation/Vehicle: Water* 

Incubation & sampling time: Duplicate cultures were exposed to the test article with and 
without metabolic activation for 4 hours. An additional set of 
duplicate cultures was exposed to the test article without metabolic 
activation continuously for 19 hours. Colcemid (final concentration 
of 0.1 ug/mL) was present for the final two hours of incubation. 

Cell harvest: Cells were harvested at the end of the culture period and assessed 
for viability. Microscope slides were prepared from the fixed 
samples and scored for the percentage of metaphase cells (mitotic 
index), the percentage of polyploid metaphase cells (polyploidy 
index), and structural chromosomal damage. 

*The sponsor explored the use of DMSO as a vehicle for this assay in study C122-001 
(Application 210557 - Sequence 0002 - Study C122-001). In that study, designed to measure 
cytotoxicity, dosing concentrations were apparently limited due to viscosity of the dosing 
solution. Data from the study were therefore not used for dose selection. 

Study validity: 

Criteria for a valid test: If the results are negative for chromosomal damage, the test article must 
induce at least a 50% decrease in viable cell number of MI or be tested up to the limit dose of 
5000 ug/mL or be tested up to concentrations that result in precipitation but not at a level that 
adversely effects the integrity of the study. 

Bremelanotide is free soluble in water, but in this study, a recommended top dose of 
5000 ug/mL was not achieved, even though the sponsor stated that there was no precipitation 
and no change of pH in the cell cultures. Formulation analysis showed that actual 
concentrations were reduced by ~20%, so the top dose was ~3000 ug/mL or 3 mM. Also, 
cytotoxicity of 50% was not achieved. 

The positive controls chosen were appropriate and overall, positive controls showed an 
appropriate response. However, there was variability in the measurements of cell viability and 
mitotic index (MI) that was unexplained by the sponsor. 

Conclusion: The conduct of the study was acceptable, even though some aspects of design did 
not meet standard criteria. A high test concentration was achieved, and given that BMT is a 
peptide, it is likely that it is not permeable, and did not achieve access to the cell interior, which 
would account for the negative findings.  Reviewer accepts the findings and will include them in 
weight of evidence for genotoxicity. 
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Results: 

Cvtotoxicity: Measurements of cytotoxicity and Ml were highly variable and difficult to interpret 
for both bremelanotide and the positive controls. 

For bremelanotide, viability showed non-dose dependent decreases up to 22% for the 4 hr 
exposure -S9, and little or no decrease under the other culture conditions. Ml was sporadically 
decreased under the short but not the long-duration exposures. 

The positive control mitomycin showed reductions in viability and Ml that were not correlated 
with dose or duration of exposure. The sponsor presented mean reductions for the short 
duration exposure, but did not calculate mean values for the long duration exposure, stating 
only that "The positive control, MMC, induced a significant decrease in the percentage of 
metaphase cells at 75 ng/mL but not at 150 nglmL when compared to the concurrent solvent 
control. At 75 nglmL, the mean total viable cell count was depressed by 36% and the mean Ml 
was depressed by 77%. At 150 ngl mL, the mean total viable cell count was not depressed, but 
the mean Ml was depressed by 68%." 

Reviewer's table 
Test condition Bremelanotide Mitomycin Cyclophosphamide 

Viability Mitotic 
Index Viability Mitotic Index Viability 

Mitotic 
Index 

4 hr exposure 
(-S9) 

Max 
decrease 

22% 

Max 
decrease 

19% 

decreased 
39% 

decreased 
49% 

4 hr exposure 
(+S9) 

Max 
decrease 

5% 

Max 
decrease 

47% 

decreased 
by -40% at 
both cone 

decreased 
by >50% at 
10 ua/ml 

19 hr exposure 
(-S9) None None decreased 

36% max 
decreased 
68% max 

Structural Chromosomal Damage (percentage of metaphase cells with structural aberrations): 
Bremelanotide was found negative. Number of cells scored: 200/dose 

Reviewer's table 
Test condition 

4 hr exposure (-S9) 
4 hr exposure (+S9) 
19 hr exposure (-S9) 

Bremelanotide 
neaative 
neaative 
neaative 

Mitomvcin C 
positive at 150 na/ml 

positive at 75 na/ml 

Cvcloohosohamide 

positive 

Numerical Chromosomal Damage (polyploidy index): Bremelanotide was found negative. 
Number of cells scored: # cells scored: 400/dose. 

Reviewer's table 
Test condition 

4 hr exposure (-S9) 
4 hr exposure (+S9) 
19 hr exposure (-S9) 

Bremelanotide 
neaative 
neaative 
neaative 

Mitomvcin C 
neaative 

neaative 

Cvcloohosohamide 

neaative 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

7.3 In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay) 
Study title:  Mouse micronucleus test results for PT-141 

Study no: GLP-2000-PT-141 
Study report location: Application 210557 - Sequence 0002 - Study GLP-2000-PT-141 

Conducting laboratory and location: 
Date of study initiation: March 10, 2000 

GLP compliance: Yes 
QA statement: Yes 

Drug, lot #, and % purity: PT-141, lot # and purity not provided 

(b) (4)

Key Study Findings 
PT- 141 was found to be not clastogenic in the mouse micronucleus assay. Although TK 
measurements were not done, using TK data from study 996-009 (PL-41) that the top dose in 
this study produced an exposure of ~17-18,000 ng.hr/mL, which is ~100X the human 
therapeutic AUC. 

Methods 
Doses in definitive study: 6.25, 12.5 and 25.0 mg/kg 

Frequency of dosing: Daily at 0, 24 and 48 hrs.  
Blood samples were collected 24 hours after the final dose. 

Route of administration: Intraperitoneal 
Dose volume: Not stated 

Formulation/Vehicle: 0.9% sodium chloride solution 
Species/Strain: BALB/c mice 

Number/Sex/Group: 5/sex/group 
Satellite groups: None – no TK data was obtained 

Basis of dose selection: Solubility and dose range finding study. In this study dose levels 
were 0, 5, 10, 25, 100 and 250 mg/kg. The two highest doses 
exceeded the MTD. 

Negative control: 0.9% sodium chloride solution 
Positive control: Methyl methanesulfonate 75 mg/kg body weight 

Study Validity 
Study was deemed valid. However, a number of experimental details were not provided. 
Results 
The frequency (%) of micronucleated reticulocytes (per 10,000 total reticulocytes/blood sample) 
and frequency of reticulocytes (% total erythrocytes) per approximately 1,000,000 
erythrocytes/blood sample are shown in the sponsor’s table below (from the Toxicology 
Tabulated Summary). Males and females are combined. 

7.4 Other Genetic Toxicity Studies 
Genetox testing for impurities was conducted and is reviewed under section 2.5 of this review. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

8 Carcinogenicity 
Carcinogenicity studies for bremelanotide in the mouse and rat were conducted over a decade 
ago. The mouse study was conducted by the sc route, and the rat study was conducted by the 
intranasal route, which at that point in development was thought to be the clinically relevant 
route of administration. 

For reasons that are unclear, when the carcinogenicity studies were reviewed by the previous 
CDER PharmTox reviewer, an independent statistical analysis of the data was not conducted. 
For the current NDA submission, the studies were formally reviewed by a CDER statistical 
reviewer.  These conclusions are considered definitive, are included here, and may in some 
cases differ from comments made by the previous reviewer that are on file in DARRTS. 

Study title: 104-week SC dose oncogenicity study of PT-141 in B6C3F1 mice 
Study no.: 996-007 

Study report location: Application 210557 - Sequence 0002 - Study 996-007 
Conducting laboratory and location: 

Date of study initiation: 4/27/2004 
GLP / QA compliance: Yes / Yes 

Drug, lot #, and % purity: Bremelanotide (PT-141), Lot 10AB1, 95.5% purity, 
Lot 6AC1, 96.3% purity 

CAC concurrence: Yes 

Key Study Findings: 
There were no treatment related tumor findings. BMT was found not carcinogenic in the mouse. 
NOAEL = 15 mg/kg/d. By body surface area, the MOE compared to the human therapeutic 
dose is 41X.  The MOE based on exposure can be estimated from TK values. Exposures were 
stable over the course of the study up to 1 year and were consistent with other measurements 
obtained in the mouse by the sc route. Based on Cmax values obtained at 1 year, the MOE is 
141X for males and 183X for females. 
Adequacy of Carcinogenicity Study:
Study protocols were approved by the CDER Executive CAC on 3/30/2004. The final study was 
reviewed and deemed adequate and negative for drug-related neoplasms by the CDER ECAC 
on 5-28-2013. 
Appropriateness of Test Models: The mouse model was deemed appropriate. 

Methods 
Doses: 0, 3, 9, 15 mg/kg/d 

Frequency of dosing: daily 
Dose volume: 4 mL/kg 

Route of administration: Subcutaneous 
Formulation/Vehicle: 2.5% glycerin in sterile water for injection 

Basis of dose selection: As recommended by ECAC 
Species/Strain: mice/B6C3F1/Crl:BR 

Number/Sex/Group: 60/sex/group, main study 
Age: 7 weeks 

Animal housing: Individual housing 
Paradigm for dietary restriction: Available ad lib 

Dual control employed: No 
Interim sacrifice: No 
Satellite groups: 18/sex/group for TK 

Deviation from study protocol: None 

92 

Reference ID: 4416675 



 

 

   
 

       
     

     
  

NDA 210557 Reviewer:  Leslie McKinney, PhD 

Observations and Results 

Mortality 
Bremelanotide administered SC at 3 or 9 mg/kg/day did not affect survival.  At 15 mg/kg/day, a 
possible test article-related trend for decreased survival was observed for male mice, 63% 
survival versus 80% survival for control male mice. At the high dose, there was an increased 
incidence of animals found dead; however, this finding was not associated with any particular 
assigned cause of death, and no increase in tumor incidence was noted. Kaplan-Meier survival 
curves generated by the FDA statistical reviewer are shown below. 

Male mice 

Female mice 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Clinical observations: 
All mice were observed for morbidity and mortality twice daily throughout the duration of the 
study. A detailed clinical examination was performed prior to randomization and once weekly 
during the study. 

There were no significant clinical observations other than a modest increase in the Incidence of 
sparse hair was increased in both male and female treated mice. 
Body Weights 
Body weights of all animals were measured 3 days after receipt, prior to randomization and 
weekly during the study. Body weights of TK animals were recorded for dosing purposes only. 

A slight but treatment-related increase in body weight (g) was observed in both male and female 
mice especially during first half of the study period as shown in the sponsor’s figures below: 

Males Females

  Study weeks   Study weeks 

Feed Consumption 
Food consumption was measured weekly during the study for main study animals. The 
increase in treated animals was associated with increased food consumption. 
Ophthalmoscopic examination 
Ophthalmoscopic examination was performed pre-test and on all surviving animals prior to 
terminal necropsy. There were no treatment related findings. 
Gross Pathology 
Necropsy was performed on animals euthanized in extremis, animals found dead, animals dying 
prior to euthanasia, and all surviving animals at the scheduled necropsy. 

There were no statistically significant treatment-related macroscopic changes. In male mice, 
there was an increased incidence of extended penis at the high dose. There was a small 
increase in skin alopecia (19 in control vs 28 in treated mice) and liver mass (4 in control vs 7 in 
treated). Incidence of skin alopecia was also higher in the female treated group. 
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H istopathology 

Peer Review: Yes 


A full complement of t issues and organs were collected from all an imals. The review consisted 

of an examination of all tissues considered target organs, all neoplasms and all hyperplastic 

findings, and all tissues from 10% of the animals selected randomly from the 3 and 15 

mg/kg/day dose groups. 


Neoplastic: 

Bremelanotide did not cause a statistically significant increase in the incidence of any neoplasm. 

The statistical reviewer noted a statistically significant trend in the incidence of hemangioma in 

male mice that was not significant by pairwise comparison, and therefore not significant overall. 

The previous reviewer of this study included a comment about increased incidence of 

hepatocellular carcinoma, but the statistical reviewer verified that there were no liver findings 

that were significant. 


Non-Neoplastic: 

Slight increases in the incidence of non-neoplastic lesions occurred in mice that received 

bremelanotide. These changes included lesions related to penis extension in males (penile 

congestion, erosion/ulceration, inflammation, necrosis), thymus gland lymphoid depletion in 

male mice, and skin/injection site lesions in both male and female mice (inflammation, 

epidermal hyperplasia, erosion/ulceration, and surface exudate). Lymphoid depletion was also 

observed in high-dose males, and the sponsor suggested that it was related to stress secondary 

to penile or skin lesions. None of the changes observed in male or female mice were considered 

statistically significant. 


Toxicokinetics 

Blood samples at each collection were collected from 5 TK animals/sex/group via cardiac 
puncture. Samples were collected 15 minutes post-dose after 3 months, 1 hour post-dose after 
6 months, and 15 minutes post-dose after the number of surviving TK animals in any one group 
reached 5 animals (Day 368). The animals were not fasted rior to blood collection. Plasma 
drug concentration was analyzed by <llJ<" 

Bremelanotide Dose (mg/kg/dav) 

0 (Conn·ol) 3 9 15 
Gender ::'11 f M f :'I.I f :'II f 

To:ricokinetics 18 18 18 18 18 18 18 18 

!\lean Plasma Concenrratioos (ng/mL) (time postdose) 
3 lfonths (15 min) 1,880 1,711 5,303 4,877 7,481 8,456 

6 l!onths (1 hr) 402 303 1,797 1,798 3,451 4,258 

l Year (15 min) 2 ,728 3,249 6,879 6,494 10,907 14,102 

Dosing Solution Analysis 

Stock solution was analyzed monthly and dosing formulations were analyzed frequently 
throughout the course of the study. All dosing formulation results were within +/-10% of the 
nominal concentration. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Study title: A 104-week intranasal oncogenicity study of bremelanotide (PT-141)
in Sprague-Dawley rats 

Study no.: 996-008 
Study report location: Application 210557 - Sequence 0002 - Study 996-008 

5/4/2006 
Conducting laboratory and location: 

Date of study initiation: 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: Bremelanotide (PT-141), 10AB1, 95.5%, 6AC1, 96.3% 

CAC concurrence: Yes 

Key Study Findings 
There were no treatment-related tumor findings.  Bremelanotide was negative for oncogenic 
potential. NOAEL for carcinogenicity was 5 mg/kg/d by the intranasal route. By body surface 
area, the MOE is 27X compared to the human therapeutic dose. By exposure, the MOE 
changes dramatically depending on whether it is calculated from plasma values taken at 
3 months vs 19 months. As was observed in other, shorter duration repeat-dose tox studies by 
either the sc or intranasal routes, exposures in the rat decline over time with repeat dosing. 
Thus, based on Cmax, the MOE determined from initial exposure values is 2-3X, but declines to 
less than half the human exposure at the end of the study. 
Adequacy of Carcinogenicity Study 
Study protocols were approved by the CDER Executive CAC on 3/30/2004. The final study was 
reviewed and deemed adequate and negative for drug-related neoplasms by the CDER ECAC 
on 5-28-2013. 
Appropriateness of Test Models 
The rat is an appropriate test model. The route of administration does not correspond to the 
proposed therapeutic route, but the study was conducted at a time when the intranasal route 
was being clinically tested. 

Methods 
Doses: 0, 0.5, 2.5, 5 mg/kg/d 

Frequency of dosing: daily 
Dose volume: 25 uL 

Route of administration: Intranasal (right naris only) 
Formulation/Vehicle: 2.5% glycerin in sterile water for injection 

Basis of dose selection: MFD by intranasal administration 
Species/Strain: Rat/ Sprague Dawley 

Number/Sex/Group: 60/sex/group, main study 
Age: 6 weeks 

Animal housing: Individual housing 
Paradigm for dietary restriction: Available ad lib 

Dual control employed: No 
Interim sacrifice: No 
Samples for TK: 5/sex/group from the main study groups 

Deviation from study protocol: None 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Observations and Results 

Mortality 
All treated groups had increased survival compared to control groups. Thirty-five (35) to 47% of 
male rats survived to termination, Week 105. When the control group female rats reached 20 
surviving animals, all remaining female rats, 33% to 47%, were terminated at Week 102 to 
ensure sufficient group size for meaningful interpretation of the data. Kaplan-Meier survival 
curves generated by the FDA statistical reviewer are shown below. 

Male rat 

Female rat 
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Clinical Signs 

All animals were observed for morbidity daily. Detailed clinical examination was performed 
weekly. There were no treatment-related clinical signs. 

Body Weights 

There was no treatment-related effect on males at any dose. In treated females, there was a 
trend for lower body weight for all treatment groups, although the decrease was significant for 
only the mid-dose group for weeks 4-9 and week 13. 
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Feed Consumption 

No treatment-related findings in males. For females, a trend for lower food consumption, 

occasionally reaching statistical significance. 


Ophthalmology: 


Conducted pretest and at termination. There were no treatment-related findings. 


Gross Pathology 


There were no treatment-related macroscopic findings. 


Histopathology 


Peer Review: Yes 


Neoplastic 

The statistical reviewer noted a significant pairwise comparison at the high dose for incidence of 

benign cortical adenoma in males, and uterine stromal polyps in females. However, these did 

not show a significant dose-response relationship, and therefore, were not considered to be 

positive findings. There were other sporadic findings, but overall there were no treatment

related findings in males or females . 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Non-Neoplastic 
There were no treatment-related nonneoplastic findings. A detailed microscopic examination of 
the nasal instillation site (four nose sections), trachea, and lungs revealed no biologically 
significant differences in types or incidence of lesions between control and treated males and 
females. 

Toxicokinetics 
Blood samples were collected from 5 non-fasted animals/sex/group at 3, 6, 12, and ~19 
months. Samples were collected 15 minutes post-dose. 

For the treated groups, plasma concentrations generally increased with increasing dose. 
Exposure decreased between 3 and 6 months, was similar at 6 and 12 months, and again was 
lower at 19 months. No toxicokinetic profiling was conducted; however, the single time point of 
sample collection at each interval demonstrated exposure to PT-141 throughout the course of 
this study. 

Dosing Solution Analysis 
All dosing solution results were within 10% of the nominal concentration when analyzed. 

APPEARS THIS WAY ON 
ORIGINAL
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

9 Reproductive and Developmental Toxicology 

9.1 Fertility and Early Embryonic Development 
Three studies were conducted to evaluate fertility and early embryonic development.  One study 
was conducted in female mice by the subcutaneous route.  One study was conducted in male 
mice by the subcutaneous route, and another study was conducted in the male rat by the 
intranasal route. Because this is a female indication, the female mouse study is presented first, 
followed by the two studies in male rodents. 

Study title:  PT-141: Study of female fertility and embryo-fetal development in mice. 
Study no.: 996-026 

Study report location: Application 210557 - Sequence 0002 - Study 996-026 
Conducting laboratory and location: 

Date of study initiation: May 06, 2005 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: PT-141, Batch 6AC, purity >95%, peptide content % 

(b) (4)

(b) (4)

Key Study Findings 
No effect of treatment with bremelanotide was noted in fertility indices, uterine implantation data,
	
gravid uterine weights, fetal body weights, fetal sex ratios, or fetal external, visceral, and 

skeletal examinations.
	

The maternal LOAEL was 30 mg/kg/day based on a dose-related increase in the incidence of
	
females with evidence of irritation at the injection sites, including sparse hair at all treatment 

levels and scabbing in the high dose animals.
	

The NOEL for both female fertility and developmental toxicity was 150 mg/kg/day, the highest 

dose evaluated.
	

No TK measurements were done for this study, but TK data was obtained from pregnant mice at 

the same doses in PPD study 996-032 (TK study PL-53). Using measurements taken on the
	
first day of dosing, at the low dose of 30 mg/kg/d, AUC0-inf was 31194 ng.hr/mL, which is 113X
	
the human therapeutic AUC. At the high dose of 150 mg/kg/d, AUC0-inf was 176379 ng.hr/mL 

and the MOE was 639X based on AUC.
	

Methods 
Doses: 0, 0, 30, 75, and 150 mg/kg/d (two control groups) 

Dose justification: Doses were based on range-finding study 996-013 in which 
animals were dosed at 30, 75, 150, and 300 mg/kg/d from GD6-15. 

Frequency of dosing: daily 
Dose volume: 4 mL/kg 

Route of administration: subcutaneous 
Formulation/Vehicle: 2.5% glycerin in sterile water 

Species/Strain: Mouse / B6C3F1/Crl 
Number/Sex/Group: 30 F/group 

Satellite group: No TK 
(refer to study PL-53 for TK data obtained at the same doses) 

Study design: Animals were dosed 14 days prior to mating through GD15 
Deviation from study protocol: None that affected outcome 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Observations and Results 

Mortality 
One mouse each in the 30, 75, and 150 mg/kg/day groups died during the study. In addition, 
one mouse each in the vehicle control 1, 30, and 150 mg/kg/day groups was euthanized in 
extremis. Clinical observations and macroscopic findings were unremarkable and the mortality 
of mice in these groups was considered unrelated to treatment. 
Clinical Signs 
Examined daily. Treatment-related irritation at the injection site was observed in all treatment 
groups. 
Body Weight / Feed Consumption 
Maternal body weights, body weight change, food consumption, and organ weights were 
unaffected. 
Toxicokinetics 
Not done 
Dosing Solution Analysis 
The mean values of the PT-141 concentrations ranged from 90.9 to 101.7% of the nominal 
concentrations. 
Necropsy 
Fertility Parameters (Mating/Fertility Index, Corpora Lutea, Preimplantation Loss, etc.) 

The mating indices for the treated and both controls groups was 100%. The % fertility and 
fecundity indices for controls 1 and 2 and for the 30, 75 and 150 mg/kg/day groups were 96.6, 
93.3, 80.6, 86.7 and 83.3, respectively. Thus, while treated groups were all lower than controls, 
the differences were not statistically significant. The mean copulatory interval in the treated 
groups ranged from 2.0 to 2.8 days compared to about 2.8 in the controls. 

Uterine and ovarian examinations: The total number of GD17 pregnancies in the control 1 and 
control 2 and the three drug-treated groups were 24, 27, 19, 23 and 24, respectively. Two 
animals each in control group 1 and the low dose group, and one animal in the mid dose group 
delivered prior to GD17.  The number of corpora lutea, uterine implantations, viable fetuses, 
resorptions, preimplantation loss, and postimplantation loss for the treated groups were 
comparable to controls. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Fetal data: 

Body weights: Average fetal body weights by sex or both sexes combined in all treated groups 
were comparable to controls and unaffected by treatment. 

Sex ratios: Fetal sex ratios were similar among treated groups and comparable to controls. 

The number of litters with malformations of any kind (6) reached significance at the mid-dose 
(26.1% vs 0% in controls). However, no individual malformation was found to be dose-
dependent. 

External examination: 
x One fetus in the low dose (30 mg/kg) had omphalocele, 
x One fetus each in the mid (75 mg/kg) and high (150 mg/kg) had exencephaly, and one dead 

fetus in the mid dose group had exencephaly. 
x One fetus from a dam that delivered early in the 30 mg/kg dose group had malrotated 

hindlimbs. 

Note: Even though no malformations were noted in the control fetuses, the sponsor 
considered these findings unrelated to treatment because of the low incidence and not being 
dose-dependent. The sponsor did not provide historical control ranges specific to this study, 
but after consulting a CD1 mouse database from Charles River Laboratories, malformations 
appear to be within the historical control range. 

Visceral examination: 
No fetal visceral observations or developmental variations were observed in any group. In the 
mid-dose group one fetus had a small kidney which was considered spurious and unrelated to 
treatment. 

Skeletal examination: 
Skeletal malformation involving misshapen neural arches were reported in one and four litters in 
the 30 and 75 mg/kg/day dose groups, respectively. In each litter one fetus was affected. The 
litter incidence was 1/19 (5.3%) and 4/23 (17.4%) and fetal incidence was 1/92 (1.1%) and 
4/118 (3.4%) for the 30 and 75 mg/k groups, respectively. This malformation was significant at 
the mid-dose (17.4%) but was not observed in the controls or the high dose group and therefore 
not considered related to treatment. In addition, one litter with one fetus each from the 75 and 
150 mg/kg dose groups had several skull malformations (misshapen frontal bone, absent 
interparietal bone, misshapen parietal bone, misshapen squamosal and absent supraoccipital 
bone). Because the incidence was not dose-related, the sponsor considered these not 
treatment-related. 

102
	

Reference ID: 4416675 



 

   

    
  

 
 

 
  

 

  
    

       
  

       
    

     

   
 

 

 
  

 
   

 

 

 

     
        

   

(b) (4)

(b) (4)

NDA 210557 Reviewer:  Leslie McKinney, PhD 

Study title:  PT-141: study to evaluate functional effects on male fertility in mice via 
subcutaneous administration. 

This study was conducted by MPI research to replace Redfield study 060-020 Protocol 
2016-001 titled “Intranasal fertility and general reproduction toxicity study of PT141 in male 
rats”, to obtain data with increased exposure through SC administration. 

Study no.: 996-011 
Study report location: Application 210557 - Sequence 0002 - Study 996-011 

Conducting laboratory and location: 
Date of study initiation: Feb 19, 2004 

GLP compliance: Yes 
QA statement: 

Drug, lot #, and % purity: 
Yes 
PT-141, Batch #10ABI, >95%; peptide content % 

Key Study Findings 
Reproductive performance: No treatment-related effect was seen on male reproductive indices 
(mating, fertility, and fecundity). Sperm evaluation: No treatment related effect was reported 
from sperm evaluation. 

The NOEL for parental (males) toxicity was 15 mg/kg/day based on clinical findings of tremors 
and lower reproductive organ weights at 30 and 75 mg/kg/day. 

The NOEL for reproductive and fertility effects was 75 mg/kg/day, the highest dose tested. 

Methods 
Doses: 0,0,15, 30, 75 mg/kg 

Frequency of dosing: Daily 
Dose volume: 4 mL/kg 

Route of administration: Subcutaneous 
Formulation/Vehicle: 2.5% glycerin in sterile water 

Species/Strain: Mouse / B6C3F1/Crl:BR 
Number/Sex/Group: 30/sex/dose 

Satellite group: None 
Study design: Males were dosed 28 d prior to mating until 

euthanasia.  Females were not treated.  
Males and females were euthanized on GD 14. 

Deviation from study protocol: None that affected outcome 

Observations and Results 

Mortality 
There was no treatment-related mortality. 
Clinical Signs 
Males were examined daily and females were examined weekly. 

Treatment-related tremors were observed in 36 and 73% of the animals given 30 and 
75 mg/kg/day doses, respectively. Tremors were observed with the highest frequency on the 
first and second days of treatment and then declined in frequency and were not evident by d5. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Scabbing: Beginning on day 15 and continued throughout the treatment period an increase in 
sparse hair and scabbing were observed in 5 male animals in the high dose group. These 
findings were attributed to test article irritation at the injection site. 
Body Weight / Feed Consumption 
There were sporadic, statistically significant, increases in male body weights in all treated 
groups. The increase in body weight correlated with increase in food consumption but was not 
considered toxicologically significant. 
Toxicokinetics 
Not done 
Dosing Solution Analysis 
All test article solutions used for dosing were within specifications (± 10%) except for the 
3.75 mg/mL concentration during Week 3 that was 118.4% and the 7.50 mg/mL concentration 
during Week 2 that was 85.5% of nominal. 
Necropsy 
Terminal body weights for the treated males were statistically increased in comparison to 
controls consistent with increased weights seen during the in-life portion of this study. 
Treatment-related statistically decreased reproductive organ weights were evident at the mid 
and high dose groups. Epididymides, seminal vesicles, and testes weights relative to body 
weight were statistically decreased about 11%, 12%, and 7%, respectively, at the high dose. 
Relative epididymides weights were also statistically decreased about 12% at the mid dose. 
These decreases in relative weights may be a result of the statistically increased terminal body 
weights in these groups, although there were instances of decreased absolute organ weights 
that did not achieve statistical significance. 

Reviewer notes that the decrease in relative weights of testes and seminal vesicles may 
suggest an effect on pituitary-gonadal axis or a direct effect on gonadal tissues, which are 
known to express melanocortin receptors. 

Fertility Parameters (Mating/Fertility Index, Corpora Lutea, Preimplantation Loss, etc.) 

Male reproductive performance: 
No treatment-related effect was seen on male reproductive indices (mating, fertility, and 
fecundity). Male mating indices (Number mated/Number paired) for the treated groups and both 
controls was 100%. Male fertility indices (Number impregnating a female/Number paired) and 
fecundity indices (Number impregnating a female/Number with evidence of mating) for the 
treated groups were also comparable to controls. Fertility and fecundity indices for the treated 
males ranged from 86.7 to 96. 7%. Male fertility and fecundity indices for the Group 1 and 2 
controls were 93.3% and 93.1 %, respectively. Copulatory interval (i.e., days-to-mating, see 
Table 11) for the treated groups was comparable to controls. The mean copulatory interval in 
the treated groups ranged from 1.7 to 2.3 days compared to about 2.0 days in the controls. 

Sperm evaluation: 
No treatment related effect was reported from sperm evaluation. Sperm motility in the treated 
groups ranged from 80.7 to 82.2% and was comparable to controls at 81.5 to 83.2% in groups 1 
and 2, respectively. Total caudal epididymal sperm concentrations and sperm concentrations 
per gram tissues in the treated groups were comparable to controls. The percent of abnormal 
sperm was similar or lower than controls in all treated groups. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Females: 
Uterine and ovarian examination: There were total of 28 and 27 GD14 pregnancies in control 
group 1 and 2, respectively. The corresponding numbers for the 15, 30 and 75 mg/kg/day PT-
141 treated groups were 29, 29, and 26, respectively. No effect of treatment was evident from 
GD14 uterine implantation data.  The number of corpora lutea, uterine implantations, viable 
embryos, resorptions, preimplantation loss, and post implantation loss for the treated groups 
were comparable to controls. 

The following study is a non-pivotal study, conducted in the male rat by the intranasal route. 
This study was conducted early in development during the time that BMT was being evaluated 
for treatment in males. 

Study title: Intranasal fertility and general reproduction toxicity study of PT-141 in male rats 
Study no.: 2016-001 

Study report location: Application 210557 - Sequence 0002 - Study 2016-001 
Conducting laboratory and location: 

Date of study initiation: 20 March, 2000 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: Batch #535’068 (sponsor’s notation); purity >95%, peptide 

content % 

Key Study Findings 
There were no treatment-related effects on mating and fertility parameters, caudal epididymal 
sperm motility, average sperm count and sperm morphology.  There were also no treatment-
related effects on Caesarean-section or litter parameters. 

The NOEL for general and reproductive toxicity of PT-141 in male rats was 5 mg/kg/day, the 
highest dose tested. No TK was performed, but by the intranasal route, absorption is very low. 
Reviewer estimates that exposures in this study did not exceed the human therapeutic dose. 

Methods 
Doses: 0, 0.100, 0.750, and 5 mg/kg 

Dosing was based on a 28-day toxicity study 
Frequency of dosing: Daily 

Dose volume: 0.25 mL/kg (divided between the nostrils) 
Route of administration: Intranasal 

Formulation/Vehicle: 0.9% saline 
Species/Strain: Rat / Crl:CD (SD)IGS BR VAF/Plus 

Number/Sex/Group: 20 males/group 
Satellite group: none 

Study design: Dosing of males began 28 days before cohabitation through a 
21-day cohabitation period.  Males were sacrificed at the end of 
the cohabitation period.  Females were sacrificed on GD 13. 

Deviation from study protocol: None that affected outcome. 

Observations and Results 

Mortality 
There was no treatment-related mortality. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Clinical Signs 
Males were examined before and 60 minutes after dosing.  There were no treatment-related 
clinical signs. 
Body Weight / Feed Consumption 
Body weight: body weights and body weight gains were unaffected by treatment. 
Food consumption: relative feed consumption (g/kg body weight) was significantly higher during 
day 15 to 22 for - the 750 and 5000 ug/kg/day groups. We note an error in the study report 
narrative for food consumption result: tabular data lists the dose levels correctly but the text lists 
the dose levels incorrectly. 
Toxicokinetics 
Not done 
Dosing Solution Analysis 
Low dose: -14.9%, 
Mid dose: -12.2% 
High dose: -6.5% 

The formulations for group 2 and 3 were outside of the acceptable limit (±10% error). 
Formulation analysis located in Appendix A of Appendix G. 
Necropsy 
After completion of the cohabitation period, male rats were sacrificed and a gross necropsy of 
the thoracic, abdominal and pelvic viscera was performed. The following organs were 
individually weighed: right testis, left testis, left epididymis (whole and cauda), right epididymis, 
seminal vesicles (with and without fluid) and prostate. A portion of the left cauda epididymis was 
used for evaluation of cauda epididymal sperm count, viability and morphology. The left vas 
deferens was used for sperm motility evaluation. 

On GD 13, female rats with a confirmed date of mating, and 13 days after completion of the full 
21-day cohabitation period, female rats without a confirmed date of mating were sacrificed, 
Caesarean-sectioned and gross necropsy of the thoracic, abdominal and pelvic viscera was 
performed. The number of corpora lutea in each ovary was recorded. The uterus of each rat 
was excised and examined for pregnancy, the number and distribution of implantation sites and 
viable and nonviable embryos. Placentae were examined. 

Results:  Terminal body weights, organ weights and organ weight ratios to terminal body weight 
were comparable among the four groups. 

Fertility Parameters (Mating/Fertility Index, Corpora Lutea, Preimplantation Loss, etc.) 

There was no effect on mating and fertility parameters. 
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Sperm evaluation: Caudal epid idymal sperm motility and average sperm count were unaffected 
by PT-141 administration as shown in table below: 

1 IlOO Ill IVDosage group 
Dosage (u~ll:Jtf'day) 0 1000 5000 
Rats tested 20 20 20 20 
Spenn cotmt 80.8 74.S 73.2 76.5 
Density' 621.3 616.5 564.0 593 5 
Number motile sperm 64.6 86.0 76.3 67.0 
Number nonmolile 
sperm 19.1 29.S 23.8 21.2 
% motile sperm 78.075.S 75.4 76.0 

..
•Average number of spenns!gram ofcauclal ep1d1dymal lls.sue (x 1,000,000) 

Caesarean-sectioning observations were based on 20 (100.0%), 18 (90.0%), 17 (85.0%) and 19 
(95.0%) pregnant rats with one or more live conceptuses in the four respective dosage groups. 
No Caesarean-sectioning or litter parameters were affected by administration of dosages of the 
test article as high as 5 mg/kg/day to males mated to untreated females (data not shown here). 

9.2 Embryonic Fetal Development 

The effect of bremelanotide on embryofetal development (EFD) was studied in 8 studies in 
mice, rats, rabbits, and dogs. The rabbit was found not suitable for reprotox testing due to 
maternal and developmental toxicity. The studies listed in the table below are summarized in 
order to report significant findings. The sponsor has chosen to use the studies in the mouse 
and dog by the sc route to support labeling and are fully reviewed below. Selected find ings from 
the other studies are discussed to inform an understanding of toxicity. 

Study Species Route 
Dose 
(mg/kg/d) Duration Results 

996-013* Mouse SC 
30, 75, 150, 300 
(Range finding) 

GD6-15 Maternal = 150 mkd 
Developmental = 300 mkd 

996-022 Rat IV 
0.25, 1, 2, 2.5 
(Range finding) 

GD6-17 
80% mortality at the high dose 
Maternal NOEL = 2 mkd 
Developmental NOEL = 2 mkd 

996-029* Rat IV 0.25, 1, 1.5 (2) GD6-17 
Mortality at 2 mkg I dose adjustment 
Maternal NOEL = 1 mkd 
Developmental NOEL = 1.5 mkd 

996-014* Rabbit 
NZW 

SC 
15, 30, 75, 150 
(Range finding) 

GD6-12 
Terminated 
on GD13 

Maternal toxicity at all doses 
(inappetance, weight loss) 
No findings for embryotoxicity 

996-015 Rabbit 
NZW and DB 

SC 0.3, 1, 3 
Range finding 

various No NOEL determined for NZW 
DB slightly more tolerant 

966-025* Rabbit DB SC 0.03, 0.1, 0.3, 1 
(Range finding) 

GD7-18 
Severe maternal and developmental 
toxicity at all doses 

996-031* Dog SC 2,20 
(Range finding) GD18-35 

Maternal LOEL = 2 mg/kg 
Developmental NOEL = 2 mg/kg 
based on post-implantation loss 

996-033 Dog SC 2,8, 20 GD18-35 

Maternal LOEL = 2 mg/kg 
Developmental NOEL not set based 
on increased post-implantation loss 
at all doses 

*previously reviewed by Dr. Raheja 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

MOUSE 
Study title:  PT-141: Range-finding study for effects on embryo-fetal development in mice. 

Study no.: Study # 996-013
	
Study report location:
	 Application 210557 - Sequence 0002 - Study 996-013 

Conducting laboratory and location:
	
Date of study initiation:
	 March 12, 2004
	

GLP compliance:
	 Yes
	
QA statement:
	 Yes
	

Drug, lot #, and % purity:
	 PT-141, 6AB2, purity >97%, peptide content % 
(b) (4)

Key Study Findings 
Maternal toxicity was minor, consisting of scabbing at the injection site and a transient reduction 
in food consumption with slightly reduced body weight.  There were no treatment related 
findings on embryo-fetal development. 
x The maternal NOEL was 30 mg/kg/day (82X MRHD based on body surface area) based on 

decreased body weight gain and lower food consumption seen during GD6-9. 
x The maternal NOAEL was 150 mg/kg/day based on injection site scabbing at the highest 

dose. 
x The NOEL for developmental toxicity was 300 mg/kg/day (818X based on BSA), the highest 

dose tested. It is not known whether PT-141 crosses the placenta, so fetal exposure is 
unknown. 

Note: This study was designed as a range finding study and is not considered definitive 
because the number of animals tested per dose does not meet the criteria of a full study 
(25/dose). 

Methods 
Doses: 0, 30, 75, 150, or 300 mg/kg/d 

Frequency of dosing: daily 
Dose volume: 4 mL/kg 

Route of administration: subcutaneous 
Formulation/Vehicle: 2.5% glycerin in sterile water 

Species/Strain: Mouse / B6C3F1/Crl: BR 
Number/Sex/Group: 10 

Satellite groups: none 
Study design: Mated females dosed from GD6-GD15 

Deviation from study protocol: None that affected conclusions 

Observations and Results 

Mortality 
One animal in the 75 mg/kg/day group was found dead on GD 13. It was found to have a 
hemorrhage in the thoracic cavity and was not considered not drug-related. 
Clinical Signs 
,QMHFWLRQ VLWH VFDEELQJ ZDV QRWHG DW WKH LQMHFWLRQ VLWH DW � �� PJ�NJ�G� 
Note: No tremors were reported as observed in male fertility study described above even though 
doses were higher than used in the male fertility study. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Body Weight / Feed Consumption 
Food consumption and body weight: An acute and transient dose-dependent decrease in food 
consumption with a trend towards a decrease in maternal body weight gain over GD 6-9 was 
UHSRUWHG DW � �� PJ�NJ�G� 

Toxicokinetics 
Not done. 
Dosing Solution Analysis 
Dosing formulations were within specs (+/- 10%). 
Necropsy 

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.) 
Uterine and ovarian examination: There was no effect of PT-141 on number of corpora lutea, 
uterine implantations, viable fetuses, resorptions, preimplantation loss, or postimplantation loss. 
Fetal body weights and fetal sex ratios were also not affected by treatment with PT-141. 
Offspring (Malformations, Variations, etc.) 
Malformations:  There was one fetus with a meningocele at the low dose and one case of 
exencephaly and absent eyelids at the 75 mg dose.  There were no treatment-related external 
malformations at the 150 and 300 mg/kg/d doses. 

RAT 

Range-finding study for effects of pt-141 on embryo-fetal development in rats 

Study Species Route Dose (mg/kg/d) Duration Results (Sponsor) 
996-022 
(GLP) SD rat IV 0, 0.25*, 1, 2, 2.5 

N=5/group GD6-17 
80% mortality at the high dose 
Maternal NOEL = 2 mkd 
Developmental NOEL = 2 mkd 

* The mean concentration for the 0.25 mg/kg/day group at Week 2 was 74.9% (based on re-analysis) 
resulting in the animals being administered a dose level of approximately 0.19 mg/kg/day during 
Week 2. All other concentrations were considered acceptable and within the ±10% specifications. 

There was significant mortality in the high dose group. Eighty percent (4/5) of the animals died 
during the treatment period between GD7 to 12. All other rats in the treated and control groups 
survived to terminal euthanasia on GD20. 
Treatment-related clinical observations were noted in all rats in the 2.5 mg/kg/day group. These 
observations were noted in one or more rats and consisted of decreased activity, ataxia, 
difficulty breathing, prostration, vocalization, and convulsions. All other rats were normal 
throughout the study period. 
Maternal body weights, body weight gain, and food consumption in the treated groups were 
comparable to controls. 
No maternal macroscopic observations were noted in any treated or control rat. 
No effect of treatment with bremelanotide was noted in uterine implantation data, gravid uterine 
data, fetal body weights, or fetal external examinations. 
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NDA 210557 	 Reviewer:  Leslie McKinney, PhD 

x The maternal iv NOEL was 2.0 mg/kg/day based on significant clinical findings and mortality 
in the 2.5 mg/kg/day group. 

x No maternal or developmental toxicity was noted at 0.25, 1.0, or 2.0 mg/kg/day, resulting in 
a developmental toxicity NOEL of 2.0 mg/kg/day. 

x Based on these results, a high-dose level of 2.0 mg/kg/day was selected for the definitive 
developmental toxicity study. 

Study title:  Study for effects of PT-141 on embryo-fetal development in rats. 
Study no.: 996-029 

Study report location: Application 210557 - Sequence 0002 - Study 996-029 
Conducting laboratory and location: 

Date of study initiation: 11/15/05 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: PT-141, 6AC1, purity > 96%, peptide content % 

(b) (4)

(b) (4)

Key Study Findings 
There was ~30% mortality at 2 mg/kg/d. 

In the dams, there were dose-dependent and treatment duration-related increases in ACTH and 
corticosterone levels that were not explained. 

Uterine parameters were unaffected by treatment.  The overall incidence of litters containing 
fetuses with malformations (external, visceral and skeletal) in the treated groups was 
comparable to controls. 

TK: Although systemic exposure was demonstrated, it was very inconsistent and could not be 
used to calculate MOE. Using data from study #91-051, a 1 mg/kg iv dose in the rat leads to an 
AUC of 275 ng.hr//mL, which is equivalent to the human therapeutic exposure of 276 ng.hr/mL. 

x	 The NOEL for maternal toxicity was 1.0 mg/kg/day based on one death, lower gestational 
body weight, body weight gain, and food consumption and higher levels of ACTH and 
corticosterone at the 1.5 mg/kg/day level. 

x	 The NOEL for developmental toxicity was 1.5 mg/kg/day, the highest dose level tested. 

Methods 
Doses: Initial: 0.25, 1.0, 1.5 and 2.0 mg/kg/d 

The 2.0 dose group was adjusted downward due to mortality. 
Final: 0.25, 1.0, 1.5 mg/kg/d 

Frequency of dosing: daily 
Dose volume: 1 mL/kg 

Route of administration: intravenous 
Formulation/Vehicle: 0.9% NaCl solution 

Species/Strain: Rats/Crl:CD (SD)IGS BR 
Number/Sex/Group: 25/group main study 

Satellite groups: 10/group for TK 
Study design: Dosing was on GD 6-17 

Deviation from study protocol: None significant 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

a Due to death of 7 animals in the main study 2.0 mg/kg/day group on the first and second day of dosing, 
dose level was lowered to 1.5 mg/kg/day. 

b One additional animal was assigned as an extra to be used if mortality occurred prior to completion of 
blood collection. These animals were euthanized and discarded following completion of the final blood 
collection. 

c Includes the 7 animals replaced on study. 

Observations and Results 

Mortality 
Seven animals in the 2.0 mg/kg/day died during GD 6 and 7. 
Clinical Signs 
Animals that died exhibited ataxia, breathing abnormalities, low carriage, and splayed hind 
limbs. 
Body Weight 
Body weight in the high dose group (1.5 mg/kg/day) was significantly lower than controls on GD 
9, 18, and 20. Also body weight gain in this group was significantly lower over intervals GD6-18, 
6-20, and 0-20. Gestation body weight and body weight gain in the low and mid dose groups 
were comparable to controls. 
Feed Consumption 
Food consumption in treated groups was comparable to controls except for GD6 -9 in the high 
dose group, which was significantly lower. 

Clinical pathology: 
There were no effects on electrolytes or glucose levels.
	
Mean ACTH and corticosterone exhibited dose-dependent increases on Day 6 and 17 at
	
1.5 mg/kg/day, but were statistically significant only on GD 17, suggesting treatment duration 
effect. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Toxicokinetics 
The sponsor stated that a TK modeling report for the data was not generated. A large number of 
samples were diluted due to insufficient sample volume, leading to plasma concentrations below 
LLOQ of the assay (< 5 ng/ml) for many of the samples. Although analysis demonstrated test 
article exposure in the treated animals, the number of “not reportable” sample results as well as 
high level of variability of the remaining data prevented proper TK modeling. 
Dosing Solution Analysis 
Dose formulations ranged from 92.0 - 104.3 for the Week 1 preparations, 86.8 - 101.1 for Week 
2, and 99.1 - 116.2 for Week 3.  Initial results for the Week 3, 1.0, and 1.5 mg/kg/day dose 
levels were low at 83.7% and 85.1%, respectively.  The dose preparations were adjusted based 
on these results (prior to reinjection results being available) and animals at the 1.0 and 1.5 
mg/kg/day level were dosed with these adjusted dose solutions. The adjusted dose solution 
analysis results were high at 116.2% and 111.4% for the 1.0 and 1.5 mg/kg/day groups, 
respectively. Therefore, during Week 3, animals in the 1.0 and 1.5 mg/kg/day groups received 
dose levels of approximately 1.2 and 1.7 mg/kg/day, respectively. 
Necropsy 
There were no macroscopic findings. 
Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.) 
The pregnancy index was 100%. No effect of treatment was evident from uterine implantation 
data. The gravid uterine weight was about 9% lower and the adjusted final body weight was 
significantly lower in the 1.5 mg/kg/day group and correlated with the lower body weight and 
body weight gain seen throughout the gestation period.  The adjusted weight change (GD0-20) 
was also significantly lower in the 0.25 mg/kg/day group in comparison to controls. 
Offspring (Malformations, Variations, etc.) 
No effect of treatment with PT-141 on fetal body weights, sex ratio, external, visceral, or skeletal 
evaluations was observed. 

One fetus in the 1.5 mg/kg/day group was observed with hydrocephaly, but as no other fetuses 
exhibited this malformation and as the incidence was within our historical control range it was 
considered unrelated to treatment. 

RABBIT 

Three studies were conducted in the rabbit in an effort to define a dose-range that would allow 
determination of a NOAEL for embryofetal toxicity. The effort was not successful. Two strains 
of rabbits, NZW and Dutch Belted were tested in both the pregnant and non-pregnant state. 
The limiting toxicity was reduced food consumption leading to reduced body weight. However, 
there was also direct mortality that occurred within 24 hours of dosing that was unexplained. In 
addition, there may have been a direct effect of bremelanotide on maintenance of pregnancy; a 
firm conclusion could not be reached due to the confounding effects of inappetance. The three 
studies that were conducted are summarized below in order to convey the types and severity of 
toxicity and to compare the range of exposure to other species. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

996-014 Rabbit SC 15, 30, 75, 150 
(Range finding) 

GD6-12 
Terminated 
on GD13 

Maternal toxicity at all doses 

996-015 Rabbit 
NZW and DB SC 0.3, 1, 3 

Range finding various No NOEL determined for NZW 
DB slightly more tolerant 

966-025 Rabbit DB SC 0.03, 0.1, 0.3, 1 
(Range finding) GD7-18 Maternal and developmental toxicity 

at all doses 

PT-141: Range-finding study for effects on embryo-fetal development in rabbits 
(b) (4)

(NZW) 
Study #996-014. GLP. Conducted by 
Doses: 0, 15, 30, 75, 150 mg/kg/d. N=5/sex/group. Rabbits were injected subcutaneously from 
GD 6-12. Dose volume = 1 ml/kg. Vehicle, 2.5% glycerin in sterile water.  Blood was collected 
via the jugular vein of all animals at 0.5, 1, 2, 4, and 8 hours post dose on GD 6 for TK.  

Results: 
Beginning on the 2nd day of dosing, there was reduced food consumption (up to 90%) and 
reduced body weight (8-16%) in all treated groups without a dose-relationship. Other sporadic 
clinical findings were: decreased activity, rapid breathing, dilated pupils, anogenital region 
discolored red, and brown or red material in the pan. 

One high dose female was found dead on the 2nd day of dosing. Due to declining health of all 
the animals, the study was terminated prematurely on gestation day 13 and each female was 
necropsied. Uterine examinations were conducted and all developmental parameters (corpora 
lutea, implantation sites, normally developing implants, resorptions, preimplantation loss, and 
postimplantation loss) for the treated groups were found to be comparable to controls. 
However, because the study was terminated on GD 13, developmental toxicity could not be 
determined. 

Toxicokinetics: There was a dose-related increase in systemic exposure as shown in table 
2 below. At the low dose, the AUC of 26030 ng.hr/mL is 94X the AUC of 276 ng.hr/mL for the 
therapeutic dose of 1.75 mg in women. 

Table from Dr. Raheja’s review.  Data from pp 87-91 of the study report. 

Following the failure of the range-finding study, a Tcon was held with P/T on 1-20-05 to discuss 
whether EFD studies should be continued in the rabbit. It was agreed that another study would 
be conducted at a lower dose range to determine tolerability. The Division agreed that if an 
acceptable dose range could not be found, the sponsor could conduct an EFD study in the rat 
by the IV route. In a second Tcon on 2-22-05, P/T recommended, and the sponsor agreed, to 
conduct the following studies to explain the hypersensitivity of rabbits to PT-141: 

x 
x 
x 

immunotoxicity studies in the rabbit 
delayed sensitization study in guinea pigs. 
metabolism studies using hepatic and skin microsomal preparations to explain species 
differences in severity of toxicity by the SC route 
_____________________________________________________________ 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Study 996-015 was a non-GLP study designed to determine the MTD of bremelanotide in two 
rabbit strains by sc administration. Dose-ranging was conducted in both non-mated and mated 
NZW and Dutch Belted rabbits. Excerpts from the sponsor’s narrative as given in the 
Toxicology Written Summary are given below to convey the types of toxicities observed. 

Initially, 3 non-pregnant NZW rabbits were dosed subcutaneously with 0.3 mg/kg/day, but 2 of 
the 3 died within a few hours of dosing.  The sponsor then switched strains and tested the same 
dose on non-pregnant Dutch Belted (DB) rabbits. This dose was tolerated for 5 days with 
moderate toxicity (reduced activity, rapid breathing). Food consumption was reduced for several 
days (about 51% from predose levels, resulting in a slight bodyweight loss) but rebounded.  The 
sc dose level was then increased to 1.0 mg/kg/day for the next 7 days, and again food 
consumption was reduced by about 77% from predose levels with a concurrent loss in 
bodyweight. At study termination (Day 12), the rabbits were consuming the supplemental food 
and about half the normal amount of pelleted diet. 

To assess developmental toxicity, 3 time-mated DB rabbits received 1.0 mg/kg/day
bremelanotide sc from GD7-12. Clinical observations noted during the first few days of 
treatment were decreased activity, prostration, ataxia, rapid breathing, and salivation but largely 
resolved by GD13. Feed consumption was reduced throughout.  There was a notable decrease 
(about 90% in comparison to predose levels) in pelleted food consumption, but animals 
occasionally ate the supplemental food (carrots and broccoli) provided. The dose level was 
increased to 3.0 mg/kg/day beginning on GD13 through GD18. Again, pelleted food 
consumption was reduced in comparison to predose levels (about 86%) during the treatment 
period. Rabbits lost weight throughout the treatment period at both the 1.0 and 3.0 mg/kg/day 
dose levels. Following completion of the treatment period, 2 of the 3 rabbits exhibited an 
increase in food intake with concurrent bodyweight gain. 

Complete necropsies and uterine examinations were conducted on GD29. No maternal 
macroscopic findings were noted at necropsy. Uterine examination showed no visible evidence 
of implantation sites following staining with 10% ammonium sulfide solution, and therefore the 
rabbits were most likely never pregnant. 

As a follow-up, an additional 3 time-mated DB rabbits were assigned to study. They were dosed 
sc at 1.0 mg/kg/day from GD6-18. These rabbits exhibited similar clinical observations, reduced 
food consumption, and lower bodyweights as seen in the previous group. Food intake and 
bodyweight gain recovered in 2/3 animals following cessation of treatment. At necropsy on 
GD29, no maternal macroscopic findings were noted at necropsy. Once again, uterine 
examination results indicated that these rabbits had never been pregnant. 

Finally, to determine if bremelanotide at a dose level of 1.0 mg/kg/day sc was having an effect 
on implantation, 6 additional time-mated DB rabbits were assigned to study. Three rabbits were 
dosed beginning on GD6 (early implantation period) and continued on treatment until GD18, 
and 3 were dosed beginning on GD8 (postimplantation) and dosed to GD18. One rabbit from 
the GD6-18 group died following 2 days of treatment, and 2 rabbits from the GD8-18 group died 
following the first dose. 

All 3 remaining rabbits were pregnant with normally developing implants. At necropsy, one of 
these rabbits had black foci (possibly melanosis) on the glandular and nonglandular stomach. 
The 3 surviving rabbits exhibited reduced consumption of the pelleted feed (near zero 
consumption), and bodyweight loss throughout the study. One rabbit in the GD6-18 group died 
on GD18. At uterine examination, this rabbit had 2 resorbing fetuses in utero. Complete 
necropsies and uterine examinations were conducted on GD24 for the 2 surviving rabbits. No 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

macroscopic findings were noted at necropsy. The 1 surviving GD 6 to 18 rabbit was 
determined not to be pregnant following staining with 10% ammonium sulfide solution, and the 
one surviving GD8-18 rabbit was pregnant with 5 resorbing fetuses in utero. 

Summary: In this dose-range finding study of bremelanotide administered sc to NZW and DB 
non-pregnant and DB pregnant rabbits, a root cause for the marked reduction in food 
consumption was not determined. Strain differences were evident in the effects of 
bremelanotide in rabbits. Due to the high mortality rate observed in the non-pregnant NZW 
rabbits in comparison to the non-pregnant DB rabbits, at a very low dose level (0.3 mg/kg/day), 
this strain was considered unacceptable for further toxicity testing. 

The non-pregnant DB rabbits were better able to tolerate the sc administration of bremelanotide 
at dose levels to 3.0 mg/kg/day, but still exhibited severe reductions in food consumption. 
Pregnant DB rabbits were more tolerant to bremelanotide administration than were NZW 
rabbits, but they still showed 80% mortality at a dose of 1.0 mg/kg/day. The conclusive result 
is that sc administration of bremelanotide has a greater effect on food consumption in rabbits 
than in any other studied species (dogs, mice, and rats). 

TK values for the DB rabbits at 1 mg/kg were: Cmax 595 ng/mL, AUC0-inf = 671 ng.hr/mL, Tmax 
= 0.3 hr (p 47 of the study report). Plasma values were not measurable at 4 hrs post-dosing. 
This AUC is 2.4X the AUC of 276 ng.hr/mL at the therapeutic dose. 

Study 996-025 continued the range-finding efforts at doses of 0.03, 0.1, 0.3, and 1.0 mg/kg/day 
sc. N=5 time-mated female Dutch Belted rabbits/dose group. Animals were treated on GD7-18. 

No rabbits died on study, but one rabbit in the 0.3 mg/kg/day group was euthanized in extremis 
on GD23 due to continued inappetence and loss of body weight. Clinical signs of decreased 
activity (initial day of treatment, GD7) were observed in all treatment groups. Rapid breathing 
was noted in a few of the rabbits in the 0.3 and 1.0 mg/kg/day groups and ataxia was noted in a 
few animals in the 1.0 mg/kg/day group, also on GD7. Mean body weight, body weight change, 
and food consumption were lower throughout the treatment period in all treated groups. No 
adverse effects were noted in the maternal clinical chemistry parameters, macroscopic findings, 
or organ weights evaluated. 

Dr. Raheja’s notes on this study: 
Clinical chemistry: On GD7, potassium and calcium at all dose levels, chloride at 0.03 and 
0.1 mg/kg/day and phosphorus at 0.03, 0.3 and 1.0 mg/kg/day, were statistically decreased 
relative to controls. These changes were not dose-related and were not observed on GD18 
and sponsor considered them not to be treatment-related. Glucose levels were also 
significantly increased in treated groups compared to controls on GD7. On GD18 globulins 
were significantly increased in all groups except the high dose group. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Organ weights: Adrenal weights (absolute, and relative to BW and BrW) were significantly 
increased compared to controls at 0.1, 0.3 and 1.0 mg/kg/day (~1.5X at the high dose). Kidney 
weights (relative to BW) were increased in the 0.1, 0.3 and 1.0 mg/kg/day groups (1.2X max). 
Also increased at the high dose were liver (~1.5X max relative to BW) and lung weights (~1.5X 
max relative to BrW). Histopathology was not carried out to determine if there were 
corresponding changes. 

Terminal and necroscopic evaluations: C-section data (implantation sites, pre- and post-
implantation loss, etc.):  

The pregnancy index was 100%, 60%, 40%, 40%, and 20% in the 0, 0.03, 0.1, 0.3, and 1.0
mg/kg/day group, respectively. One rabbit in each of the treated groups had litters comprised 
of all resorptions, and 1 rabbit aborted in the 0.3 mg/kg/day group. There were very few litters 
available for evaluation at GD 28 in the treatment groups due to the low pregnancy index and 
the number of litters with all resorptions. 

The mean preimplantation and postimplantation loss was high (22% to 100%) in the few 
remaining litters, leaving very few fetuses for evaluation. The low pregnancy index in the treated 
group rabbits (all dose levels) coupled with the presence of a few litters comprised entirely of 
resorptions was considered indicative of a treatment-related response. These changes might 
have been reflective of a direct effect of treatment on implantation and/or survival of the 
embryos/fetuses early in gestation or indirectly from adverse effects on food consumption and 
compromised nutrition status of the does. The sponsor considered that the latter was more likely 
since higher doses of bremelanotide (15 to 150 mg/kg/day) delivered to NZW rabbits in an 
earlier dose range-finding study (996-014) had similar effects on food consumption, but did not 
impact the number of normally developing fetuses through GD 13, at which time the study was 
terminated due to maternal inappetence. 

Mean fetal body weights appeared to be unaffected by sc treatment with bremelanotide, but a 
clear determination could not be made due to the limited number of fetuses available for 
evaluation. No fetal external malformations or developmental variations were observed in 
any fetuses from a treated rabbit. 

A maternal NOEL for sc bremelanotide to DB rabbits was not determined, as all treatment 
groups exhibited at least 1 of the following: treatment-related clinical findings (decreased 
activity, ataxia, and/or rapid breathing), reduced food consumption, lower body weight and body 
weight gain, and low pregnancy indices. Likewise, a developmental NOEL was not
determined due to an increase in preimplantation and postimplantation loss and low
number of litters and fetuses available for evaluation. 

TK results are presented in Section 2.6.5-4-12 under PL-47 or in the study report under 
Appendix J. The Cmax and AUC increased in a dose-related manner. Cmax averaged 15, 52, 
133 and 368 ng/ml and AUC averaged 16, 55, 166 and 456 ng.hr/ml at SC doses of 0.03, 0.1, 
0.3 and 1.0 mg/kg/day, respectively. The lowest dose is 0.09 or 9% of the therapeutic AUC of 
179 ng.hr/mL.  Tmax was 0.5 – 0.6 hours. Sponsor’s figure is shown below (p149). 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Plasma Concentrations of PT-141 in Time-Mated
	
Dutch Belted Rabbits on Gestation Day 18
	

DOG 

The range-finding study (unaudited draft report) was reviewed by Dr. Raheja who recommended 
the following comment be sent to the sponsor: “ We have reviewed the findings of the pilot 
range-finding developmental toxicity study in dogs administered PT-141 subcutaneously and 
concur that the doses proposed for the definitive study are adequate and acceptable.” The 
range finding study is summarized briefly below. 

GLP + QA.  TK was conducted and reported under study #PL-50. 

Study 966-031: PT-141: Pilot study for effects on embryo-fetal development in dogs. 
Time-mated female dogs (N=3/g) were dosed daily at 0, 2 or 20 mg/kg sc from GD18 through 

Conducted in 2005 at All surviving animals were euthanized on GD57. GD 35. (b) (4)

Observations and Results 

Mortality 
There was no mortality. 
Clinical Signs 
Clinical observations of repetitive yawning and/or stretching, inappetance and black discolored 
hair were observed in the treated groups and were considered treatment related. 
Body Weight / Feed Consumption 
All animals including the controls tended to lose weight during the treatment period, however, 
weight loss was 2-fold greater in the 20 mg/kg dose group and correlated with lower food intake. 
Following completion of treatment, all animals gained weight and were similar to controls by 
termination on GD57. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Toxicokinetics 
Blood samples were collected from each female at designated time points on GD18 and 35. 
Exposure was proportional to dose.  There was no apparent accumulation; AUC declined by 
~25-35% over the course of the study. Sponsor’s tables located on p 152 of the study report. 

Table 1a - Toxicokinetics of PT-141 in Time-Mated Beagle Dogs on Gestation Day 18 
Following Subcutaneous Dosing at 2 or 20 mg/kg 

Table 1b - Toxicokinetics of PT-141 in Time-Mated Beagle Dogs on Gestation Day 35
	
Following Subcutaneous Dosing at 2 or 20 mg/kg
	

Dosing Solution Analysis 
Concentration analysis of the dose solutions used on study was conducted weekly. Percent 
recoveries ranged from 97.0% to 103.4%. 
Necropsy 

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.) 
Pregnancy index was 100% for both treated groups and 66.7% for the control group. One 
female in the control group was not pregnant and one female in the 20 mg/kg group had all 
fetuses resorbed, thus leaving 2, 3 and 2 females with viable fetuses for evaluation on GD 57. 

Gravid uterine weights, adjusted GD 57 body weights, and adjusted body weight gains (Day 0-
57) in the treatment groups were comparable to controls. 

Uterine implantation data and fetal sex ratio were comparable in the 2 mg/kg dose group and 
the controls and unaffected by treatment. 

In the 20 mg group: 
x Preimplantation loss was 27.6% compared to 7.14% in the control group. The increase was 

attributed to one female with 42.9% preimplantation loss. 
x Post-implantation loss was also high (46.43%) in comparison to controls (8.33%) and was 

attributed to one female that had all fetuses resorbed. 
x Litter size was reduced in comparison to controls (3.3 vs 5.5 pups). 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

x Fetal sex ratio (# of males/litter) was increased (83.3%) compared to 61.7% for the controls. 
x Mean male fetal body weights were 10% lower than controls in the 2 and 20 mg/kg/day 

groups, however mean fetal body weights of females were unaffected. 

Offspring (Malformations, Variations, etc.) 
External: 

No external malformations or variations were observed in any fetuses in the control or 
treated groups. 

Visceral: 
A total of 3 fetuses from 2 litters in the 2 mg/kg/day group were noted with visceral 
malformations (absent kidney and ureter, malpositioned common carotid artery and 
discontinuous interventricular septum). 
One fetus in each of the 2 and 20 mg/kg/day groups was observed with visceral variation of 
common carotid and subclavian artery arising from the innominate. 
All fetuses in the control and treated groups were observed with edematous tissue 
surrounding the head and were classified as a variation. 

Skeletal: 
A skeletal malformation of discontinuous ribs was observed in one fetus from both the 
control and 2 mg/kg/day group litters and one additional fetus in the 2 mg/kg group was 
reported with fused ribs. No skeletal malformation were reported in the 20 mg/kg/day group. 

Conclusions: 

The maternal LOEL was set at 2 mg/kg/day based on clinical findings of stereotypic behavior 
(stretching and yawning), inappetance, discolored hair, and low body weight and body weight 
gain. Using TK data from GD18, the MOE is 27 based on AUC. 

The sponsor’s developmental NOEL was set at 20 mg/kg/day. However, Dr. Raheja disagreed 
and set the developmental NOEL at 2 mg/kg/d based on pre and post- implantation losses as 
well as the visceral and skeletal malformations observed in the treated groups. Even though the 
findings were not dose-related and were based on limited observations, this reviewer concurs 
that 2 mg/kg/day is the more conservative developmental NOEL. 

Definitive EFD study in the dog. 

Study title:  Bremelanotide (PT-141): Study for effects on embryo-fetal development in dogs 
Study no.: 966-033 

Study report location: Application 210557 - Sequence 0002 - Study 996-033 
Conducting laboratory and location: 

Date of study initiation: June 1, 2006 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: PT-141, 6AC1, purity >96%, Peptide content % 

(b) (4)

(b) (4)
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Key Study Findings 
The maternal LOEL was 2 mg/kg/day based on clinical findings of stereotypic behavior 
(stretching, yawning, etc.), inappetance, and lower gestation body weight gain predominately 
observed during the treatment period (GD18-35). In addition, excessive shedding and 
discolored hair (black) were evident beginning later in the treatment period (approximately 
GD33) and persisting through to termination. 

The sponsor’s developmental NOEL was considered 20 mg/kg/day, the highest dose level 
evaluated. However, based on increased pre- and post-implantation loss in all treated groups, 
the reviewer feels that no developmental NOEL can be set. 

Methods 
Doses: 0, 2, 8, 20 mg/kg/d* 

Frequency of dosing: Daily 
Dose volume: 1 mL/kg 

Route of administration: subcutaneous 
Formulation/Vehicle: 2.5% glycerin in sterile water 

Species/Strain: Dog / Beagle ages 13-44 months 
Number/Sex/Group: 8 

Satellite groups: none 
Study design: Timed mated female animals were treated from GD18-35 and 

euthanized on GD57. 
Deviation from study protocol: None that affected outcome 

*These are the same doses that were tested in the chronic toxicity dog study #966-003. 

Observations and Results 

Mortality 
There was no mortality. 
Clinical Signs 
Treatment-related clinical findings of stereotypic behavior (stretching, yawning, etc.), 
inappetance, excessive shedding, and black discolored hair were observed at all doses. 
Body Weight / Feed Consumption 
Lower body weight gain was observed in all treated groups during the dosing period and 
correlated with lower food consumption. Body weight was reduced by ~9% in the low and high 
dose groups at the end of dosing, and by ~6% in the mid-dose group. Following completion of 
the dosing period, animals resumed normal eating behavior and body weight gain values for the 
treated animals were similar to controls at termination on GD57. 
Toxicokinetics 
Plasma samples were collected on GD18 and 35 and were similar at the two timepoints. Mean 
Tmax (0.7-1.0 hrs) was unaffected by dose level and did not change following multiple sc doses. 
Plasma exposure was dose-related on GD18 and 35, with a slight increase in Cmax and a slight 
decrease in AUC0-� following repeated dosing. Based on AUC averaged across the two 
timepoints, exposures were approximately 17X, 85X, and 274X the human therapeutic exposure 
of 276 ng.hr/mL. 
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NDA 210557 	 Reviewer:  Leslie McKinney, PhD 

Data from sponsor’s tables on p 227 of the study report. 

Dosing Solution Analysis 
Stability analysis of the low and high concentrations at 14 and 30 days was conducted and 
percent recoveries ranged from 85.6-101.2%. Concentration analysis of the dose solutions 
used on study was conducted weekly. Percent recoveries ranged from 86.7-103.2%. 
Necropsy 
No test article-related maternal macroscopic findings were observed in the treated animals. 

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.) 
x	 The pregnancy index was 87.5, 62.5, and 87.5% in the 2, 8, and 20 mg/kg/day groups and 

was comparable to controls at 75.0%. 
x	 Preimplantation and postimplantation loss was slightly higher in the treated groups in 

comparison to controls, but differences were not statistically significant or dose-dependent. 
Reviewer notes that the low number of animals evaluated make it difficult to establish 
statistical significance for any changes that might occur. 

x	 Likewise, all other uterine implantation data (number of corpora lutea), implantation sites, 
viable fetuses, litter size, and number of resorptions) and fetal sex ratios were similar to 
controls and unaffected by treatment. 

x	 No effect of treatment was evident on gravid uterine weights, adjusted GD57 body weight, 
and adjusted body weight gains (GD 6-57) in the treated groups. 
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NOA 210557 Reviewer: Leslie McKinney, PhD 

Dailv Dose {mg/kg/day} 

0 (Conn·ol) 2.0 8.0 20.0 
En1luarion of Litters 

6 7 s 7Liners: No. Litters Ernluated 

~o. f etuses Ernluated 
 39 44 35 41 

0.2 0.4 L2 0.6Mean No. Female Dogs with All Resorptions 
Mean No. Viable Fetuses 65 6.3 7 .0 5.9 
Mean Nonviable Fetuses (no. per dog) 0 0 0 0 

Mean % Postimplantation Loss 2.08 7.30 15.36 10.71 

Offspring (Malformations, Variations, etc.) 

The sponsor indicates that no effect of treatment with PT-141 was evident from fetal body 
weight or fetal external, visceral, or skeletal evaluations. Reviewer disagrees about fetal body 
weight, noting that body weight was reduced 12% for both males and females combined at the 
high dose. Reviewer also notes that the low number of litters evaluated make it difficult to 
establish statistical sign ificance for any changes that might occur. 

DailY Dose {mWkw'd ay} 

o~Conn-on 2.0 8.0 20.0 

~lean Fetal Bod)' Weight (g) 
Males 
Females 
Males+ Females 

217.89 
211.81 
214.36 

204.95 
194.98 
202.47 

209.03 
205.59 
211.25 

199.35 
177.06 
189.06 

9.3 Prenatal and Postnatal Development 

Study title: PT-141: A Pre- and Postnatal Developmental Toxicity Study, Including 
Maternal Function and Toxicokinetics, in B6C3F1 Mice 

Study no.: 996-032 

Studv reoort location: 
 Agglication 210557 • Seguence 0002 • Stud~ 996-032 

Conducting laboratory and location: [ (b) "'! 
Date of study initiation: 27 March 2006 

GLP comoliance: Yes 
QA statement: Yes -·w· 

Drug, lot#, and % purity: PT-141, 6AC1, purity >96%, peptide content r' 4 Wo 

Key Study Findings 

No treatment-related mortality was observed in the FO females or F2 generation animals. 

A treatment-related decrease in F1 pup survival was observed during LD0-4 where nursing FO 

female mice were being treated at 150 mg/kg/day; however, this decrease in survival did not 

persist after LD 4. 


No treatment-related macroscopic findings were observed in the FO females or F1 and F2 

generation mice. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Treatment-related clinical findings of tremors were seen in a few F0 females during the 
first 3 days of dosing (GD6-8) at the high dose. Other effects at this dose level 
included lower body weights, body weight gain, and food consumption early in lactation 
(LD0-14). Reproductive performance of the F0 female mice was unaffected. 

In the F1 generation, treatment-related effects consisted of clinical findings (decreased 
activity, thin appearance, and patches of white hair), lower body weights (lactation and 
postweaning), and a delay in development (eye opening, vaginal opening, and preputial 
separation) at all dose levels. In addition, lower food consumption was evident postweaning 
(Weeks 1 to 8) for F1 pups from F0 female mice dosed at 75 and 150 mg/kg/day. There were no 
behavioral findings (motor activity, learning and memory) and reproductive performance was 
unaffected at any dose. 

In the F2 generation from the high dose group, treatment-related lower body weights were noted 
during lactation. 

The NOEL for maternal toxicity was 75 mg/kg/day based on clinical findings (tremors), lower 
body weight, body weight gain, and food consumption at 150 mg/kg/day. 

The NOEL for reproductive performance of the F0 generation females was 150 mg/kg/day, the 
highest level evaluated. 

A NOEL for growth and development of the F1 generation mice was not achieved since 
treatment-related effects were noted in the F1 generation mice at all doses. The NOEL for 
behavior and reproductive performance was >150 mg/kg/d. 

The NOEL for growth and development of the F2 mice was 75 mg/kg/day based on lower pup 
body weights observed at 150 mg/kg/day on LD4-10. 

Exposures in this study were approximately 118, 327, and 702X the human therapeutic 
exposure based on AUC averaged for GD6 and GD15 at the low, mid, and high dose 
respectively. 

Methods 
Doses: 0,0,30, 75, 150 mg/kg/d 

Frequency of dosing: Daily 
Dose volume: 4 mL/kg 

Route of administration: subcutaneous 
Formulation/Vehicle: 2.5% Glycerin in sterile water 

Species/Strain: Mouse/B6C3F1/Crl: BR 
Number/Sex/Group: 30 F/group 

Satellite groups: 60 F/dosed group and 10 F/control group for TK 
TK samples were taken from half the animals per group on GD6 
and half on GD15 at 0.25, 0.5, 1, 3, and 8 hours postdose. 
Control TK samples were collected at 0.5 hours postdose.  
On LD28, samples were collected from the main study treated 
groups and vehicle control group 1 at the same timepoints. 

Study design: Animals were dosed from GD6 through LD 28* (implantation 
through weaning).  *The F1 offspring were potentially exposed 
to PT-141 in utero and as neonates during the lactation period 
but were not dosed directly. Litters Culled on Day 4 

Deviation from study protocol: None that affected outcomes 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Observations and Results 
F0 Dams 

Survival: One F0 female from the low dose group was found dead on LD17.  No 
cause of death was determined. 

Clinical signs: Tremors were sporadically observed in 7 animals during the first 3 days 
of dosing at the high dose. There was scabbing and sparse hair in all 
groups at the injection site. There were no treatment-related 
macroscopic observations. 

Body weight: Gestation body weights and body weight gain in the treated groups 
were comparable to controls and unaffected by treatment. 
However, during lactation (LD 0-14), mean body weights were lower in 
the high dose group. Body weight gain during this period for this group 
was comparable to controls and final weights were slightly above 
controls. 

Feed consumption: Early in the lactation period (LD 4-7) food consumption was significantly 
lower in the treated groups (24-28% lower at the high dose). This was 
consistent with lower body weight and body weight gain during this time 
and was considered indicative of a treatment-related response. 
Food consumption after LD 7 was not analyzed due to an increased 
incidence in food spillage, which necessitated exclusion of data for a 
large number of animals in all groups. 

Necropsy observation: There were no treatment related macroscopic observations 
Dosing Solution 

Analysis 
Average test article concentrations for the formulations were determined 
for Weeks 1, 3, and 6. The mean values of the test article 
concentrations at 7.5, 18.75, and 37.5 mg/mL ranged from 92.7-101.8% 
and were within the acceptable specified range (± 10% of nominal).  
Stability:  the test article is stable as a solution for at least 30 days

 Study Number 996-007). 

Parturition data:
	
The number of F0 females delivering litters was 22, 26, 27, 28, and 26 in the Vehicle Control 1,
	
Vehicle Control 2, 30, 75, and 150 mg/kg/day groups, respectively. Likewise, the fertility indices
	
were 76.7%, 86.7%, 90.0%, 93.3%, and 86.7%.
	

The mean number of pups (live plus dead)/litter on LD0 in the treated groups ranged from 9.04-
10.37 and was comparable to vehicle controls 1 and 2 (10.04 and 10.05, respectively). 
Gestation Length and Stillborn Indices in the treated groups were comparable to controls and 
unaffected by treatment. 

a Lactation Day 0 (end of gestation) e Gestation Day 0 to 17. 
b Lactation Day 28 f Lactation Day 4 to 7. 
c Significantly different from Control 1; (p < 0.01) g From birth to weaning 
d Significantly different from Control 1; (p < 0.05) 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

Toxicokinetics: A dose-proportional increase in Cmax and AUC0-� was observed at all three 
study intervals. Mean Tmax was unaffected by dose level but occurred earlier on LD 28 
compared to GD 6 and 15. Exposures in this study were approximately 118, 326, and 615X the 
human therapeutic exposure based on AUC. 

F1 generation:
Observations of F1 mice included clinical observations, body weight, and food consumption 
during the pre- and post-mating periods, gestation, and lactation. The mated F1 female mice 
were allowed to give birth. Observations of the offspring (F2) included survival at birth through 
LD10, individual pup body weights, sex determination, and gross abnormalities. 

Necropsies were conducted on subsets of F1 male mice at birth, while F1 female mice and 
surviving F2 pups were subjected to a complete necropsy on LD10. 

F1 Generation 
Survival: The viability index (mean % pups surviving LD0-4) was reduced at the 

high dose.  Values were 94.67% and 97.27% for the vehicle controls, and 
92.65, 90.76, and 79.59% in the 30, 75, and 150 mg/kg dose groups. 
The Lactation Index (mean %pups post-cull to LD28) was unaffected by 
treatment. F1 pup sex ratios were unaffected by treatment. 
Post weaning, during the F1 growth and evaluation period, one control 
male and 2 males in the mid-dose group died. No cause of death was 
determined. 

Clinical signs: Decreased activity and thin appearance; localized areas of white 
discolored hair. 

Body weight: There were lower body weights in all treated groups during preweaning 
and postweaning periods. The decrease in pup body weights was less 
evident at birth with weights ranging from 4-7% lower than controls. 
However, this difference increased markedly LD 4-28, ranging from 10-
27% lower than controls. Mean F1 pup body weights continued to be 
significantly lower postweaning (LD 35) and ranged from 6-15% lower 
than controls. These lower F1 pup body weights during lactation in the 
treated groups were not dose-responsive but were considered treatment 
related. 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

F1 Generation 
Feed consumption: Postweaning, during the premating period, food consumption in 

males was lower in the two highest dose groups.  Likewise, 
premating food consumption in females at 75 and 150 mg/kg/day 
was lower in comparison to controls, but unlike in the males, these 
values were less likely to be statistically significant. These 
differences were considered related to treatment with PT-141. 
Food consumption during subsequent gestation and lactation were 
considered similar among treated and control groups. 

Physical development: Mean age at eye opening was statistically greater in all treated 
groups and averaged 15.9 to 16.1 days in comparison to Control 1 
and 2 at 14.7 and 14.8 days, respectively.  The delay in eye opening 
was indicative of developmental retardation and was consistent with 
the lower body weight of these pups. 
Righting reflex was unaffected as was pinna detachment. 

Sexual maturation: 
Onset of vaginal opening 
in females and preputial 

separation in males 

Mean age at preputial separation was greater in the treated groups 
and in most instances was statistically significant. Vaginal opening 
was also delayed, but this delay was only significant at the low dose. 
However, body weight on the day sexual maturation was achieved 
for both males and females was lower in comparison to controls and 
in most instances statistically significant. These lower body weights 
and delay in maturation are suggestive of developmental retardation, 
however this delay in maturation did not impact reproductive 
performance or fertility of the F1 generation. 

Neurological assessment: Auditory response was unaffected by treatment. Motor 
activity in the treated pups (male and female) was generally 
comparable to controls. Learning and memory as determined from 
passive avoidance testing were unaffected by treatment. 

Reproduction: There was no effect of treatment on reproductive performance or 
fertility of the F1 animals. Mating indices among the treated groups 
and controls were 100%. Fertility and Fecundity indices in the 
treated groups ranged from 83.3-86.7% and were comparable to the 
80-90% in controls. 
The mean number of days-to-mating (Copulatory Interval) in the 
treated groups was unaffected by treatment. 
The number of F1 females delivering litters, the mean number of 
pups (live plus dead)/litter on LD 0, gestation length, stillborn indices, 
and mean litter size on LD 4, 7 and 10 in the treated F1 pups were 
unaffected by treatment. 

Macroscopic findings. No treatment-related macroscopic observations were noted in F1 
pups (stillborn, died on study, culled on LD 4, and LD 35 scheduled 
euthanasia) at necropsy. 

Other: 
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NOA 210557 Reviewer: Leslie McKinney, PhD 

Sponsor's tables with parameters from the F1 generation, preweaning, postweaning, and 
premating, are shown below. 

Mean Durntion or Gutation (da:p) lS.09 lS.04 ]8.11 18.11 18.15 

D:iil1· Dose 'mE:!S) 0 (Coulrol l) 0 (Control : ) 30 75 160 

F 1 Litte rn : (Pre-weaning:) 

No. Litters Ernlu:ited 
Mean >lo. Pups./Liitei· 22 26 27 28 26 

Mean ~o. Llvebom Pupsll.itter 

No. ofLitters with Stillboin Pups 

Poscm.atal Survi\'al to Day 4 

Poscm.atal Sllr\-i\'41 to Weaning (Day 28) 

10.05 
10.05 

0 
9.50 

7 .59 

10.04 
9.96 

2 
9.65 

7.19 

10.37 
10.33 

1 
9.52 

7.27 

9.71 
9.64 

2 
S.68 

6.75 

9.04 
S.92 

3 
S.134 

6.70 
Pup (M+F) Body \Veights at Birth (g) u s 1.30 J.21d 1.23c u 1• 
Pup (M+F) Body \Veights at \Veaning (g) 

13.92 14.15 12.49' 11.55" l l.49' 
Pup Se'lt Ratios ('~Male) 

39.73 5 L934 49.13 45.89 49.92 
Pup Cliniul Sig;n~ 

No. Mice 221 258 279 270 231 
Acti\-ity decreased l 4 23 27 28 
Skin cold to touch 0 0 5 s 14 
Breathing shallow 0 l 3 4 10 
Thin 1 7 14 19 26 
Hair discolored, while, abdominal region 0 0 23 23 28 
Hair discolored, while, cranial region 0 0 40 34 29 
Hair sparsec, cranial region 0 3 9 14 20 

Physic11l Denlopm eul 

Eye Opening (days) 14.7 14.S 15.9' 16.0° 16. l• 

Air Drop Righting Reflex (days) 16.1 16.0 16.1 16.2d 16.1 

F1 ?.l:ile l'liice : (Postweaning) 

No. Ernlu:iied Posnnani.ng iper Litter 30 30 30 30 30 

No. Died or Sacrificed l'lforibuod 0 0 2 0 
Clioic:i] Obsen·atioos 

Hair discolored, white, cranial region 0 0 9 5 7 

Necr opsy Obserrntions 

Mean Body '\Yeii;ht (g) 25.99 26.64 24 .13' 23.65° 23.94• 
Mean Food Coornmptioo (g) (Week 7 to 8) 5.1 5.4 5.3 4 .8 4 .9 

P reputial Separ:ition 
P1-epu tial Separation (days) 37.0 38.0" 39.0" 39.8° 40.4' 

Body Weight on Day ofPreputial Separation I 20.4 20.9 IS.9' 17.9° l S.4' 
Motor Ac-tint}· 

Learning :ind ~[emory 

Mean No. Days P rior to l\hting 2.0 2.4 2.5 2.3 L 9 
No. ofMale Mice that Mated 30 30 30 29 30 

No. ofFertile Male Mice 27 26 25 25 

F 1 Fem.'\le ~1fre: (Posnnaoi:og) 
No. EYalua ted Posm e11oiug 24 27 26 25 24 

No. Died or .Sacrificed Moribund 0 0 0 0 0 
Clinic:i] Obsen·ations 

Hair discolored, white, cranial region 0 0 6 7 5 
Necropsy Ob >er>a tions 

Prematiug Bod)· Weight (g) (W eek 8) 23.29 23.44 21.8 1' 21.87° 20.77' 

Gest:ition Bodr Weig:ht (g) (GD 17) 38.65 38.30 Daily Dos~ (mg/kg) 3652 3531• 


L 11ct:I tion Body Weight {g) (LD l 0) 32.85 31.28 31.76 29.72° 29.36' 
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NDA 210557 Reviewer:  Leslie McKinney, PhD 

F2 Generation 
Survival: F2 pup survival LD 0-4 and LD 0-10 was similar among all groups and 

unaffected by treatment. The Viability Index (mean % pups surviving LD 
0-4) was 96%, 83%, and 97% in the 30, 75, and 150 mg/kg/day groups, 
respectively, and was comparable to controls (95% and 82% in Vehicle 
Control 1 and 2, respectively). Similarly, the lactation index (mean % 
pups surviving LD 4-10) was 95%, 99%, and 97% in the 30, 75, and 150 
mg/kg/day groups, respectively, and was comparable to controls (98% 
and 99% in Vehicle Control 1 and 2). 

Body weight: Mean F2 pup body weights in the treated groups at birth (LD 0), were 
similar to controls and unaffected by treatment. However, on LD 4, 7, 
and 10, pup weights were lower (3-10%) at the high dose and 
considered to be treatment-related. 

Macroscopic 
evaluation: 

No treatment-related findings. 

Male/Female ratio: F2 pup sex ratios were unaffected by treatment. 
Clinical findings: None significant. 

a Lactation Day 0 (end of gestation) d Significantly different from Control 1; (p < 0.05). 
b Lactation Day 28 e Gestation Day 0 to 17 
c Significantly different from Control 1; (p < 0.01) f Lactation Day 4 to 7 

g From birth to weaning. 
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NOA 210557 	 Reviewer: Leslie McKinney, PhD 

10 Special Toxicology Studies 
lmmunotoxicity: In vitro studies for immunotoxicity were conducted. A risk assessment for 
immunotoxicity was made by OPQ reviewers and found to be low. 

Abuse potential: In vivo studies for abuse potential were conducted in the rat. A risk 
assessment of abuse potential was made by the Controlled Substances Division and found 
to be negligible. 

11 Integrated Summary and Safety Evaluation 
Summaries of the data from reproductive toxicity studies were prepared for memos the 
senior reviewers and are given below. 

Mouse (SC) Rat (IV) Rabbit (SC) Beaale Doa (SC) 
Gestation lenath (d) 18-22 21 -23 31 -32 63 
Dam mortality - + + -
Fertility index 

reduced at all 
doses but not sig NA NA NA 

Preimplanation loss - - + 
+ (but not 

treatment related) 
Postimplantation loss - - + + 

Pup viability + reduced at the 
hiah dose - Too few to assess -

Pup body weight + reduced in all - Too few to assess + (slight) aroups 

-
Malformations None treatment - Too few to assess None 

related 

Gestation in the B6C3F1/crl mouse is 18-22 days; average litter size 7 
Average litter size in the Beagle dog was 6-7 

Overall conclusions from the pivotal studies: 

In the mouse: 
• 	 There was no evidence for an effect on fertility. 
• 	 There was no evidence for teratogenicity. 
• 	 There was no evidence of embryofetal toxicity through organogenesis (GD15). 

There was, however, evidence of reduced pup viability and developmental delays if 
dosing continued through parturit ion and weaning. This was probably due to reduced 
food consumption and weight gain in the dams. 

• 	 Exposures were >100X the human therapeutic dose 

In the dog: 
• 	 There was no evidence for teratogenicity. 
• 	 There was some evidence for embryofetal toxicity (postimplantation loss) 
• 	 Exposures were >10X the human therapeutic dose 

A nonpivotal study in the rat that achieved exposures 1-2X the therapeutic dose supports the 
finding that there is no teratogenicity, and no embryotoxicity through organogenesis. 
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p·1vota reorotox stud"1es: aII bIV the SC route 

Species 
Duration of 

dosing 
Doses mg/kg/d 

MOEs #dose Significant findings Developmental 
NOEL (mg/kg/d) 

No effect on maternal 
or fetal body weights 

Mouse 
Seg 1 

14 days prior 
to mating 

through GD15 

30, 75, 150 
113, 278, 639* 30 

Malformations: 
Exencephaly: 
2@75; 1@150 

150 

Omphalocele: 
1@30 

Dog 
Seg 2 

GD18-35 
(2.5-5 wks) 

2,8,20 
17, 85, 274 8 No malformations 

Not set due to 
elevated post-
implantation loss 

Mouse 
Seg 2/3** GD6-LD28 

30, 75, 150 
113,278, 639 

30 
No malformations 
Reduced weight and None set 
delayed development 

*Mouse MOEs based on AUCa.;nt obtained on GD6 from the Mouse Seg 2/3 study 
•• Standard Seg 3 design in the rodent is GD16-LD21 

Nonpivotal reprotox studies Segment 2 EFD (range-finding) 
f d . d d d . I II h d d bRat was into erant o sc osrna an was ose rntravenous1v; a ot ers ose su cutaneous1v 

Species 

Mouse 

Rat 

Rat 

Rabbit 
NZW 

Rabbit 
NZW 
and DB 

Rabbit 
DB 

Dog 

Duration of 
dosing 

GD6-15 

GD6-17 

GD6-17 

GD6-12 
terminated 
on GD13 

Various 

GD7-18 

GD18-35 

Doses mg/kg/d 
MO Es 

30, 75, 150, 300 
113, 278, 639, no data 

0.25, 1, 2, 2.5 
No data, 1.3, 2.5, no 

data 

0.25, 1, 1.5 (adjusted 
downward from 2 due 
to maternal mortality) 

15, 30, 75, 150 

0.3, 1, 3 

0.03, 0.1 , 0.3, 1 

2,20 
113, 639 

# 
dose 

10 

5 

25 

5 

3-6 

5 

3 

Significant 
findings 

Exencephaly 
1@75 

Meningocele 
1@30 

Maternal mortality; 
no fetal 

malformations 

Maternal mortality: 
Pups: Gastroschisis 

1@0.25 
Hydrocephaly 

1@1.5 

Severe maternal 
toxicity 

Severe maternal 
toxicity 

Severe maternal 
toxicity 

None 

Developmental 
NOEL (mg/kg/d) 

1.5 
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Solubility information from Study 996-013 under section 4.2.3.5.2 - reprotox. 
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Executive CAC Meeting Minutes 

Date of meeting: 5/28/2013 

Committee: David Jacoboson-Kram, Ph.D., OND IO, Chair 
Abby Jacobs, Ph.D., OND IO, Member 
Paul Brown, Ph.D. OND IO, Member 
Tim Robison, Ph.D., DPARP, Alternate Member 
Lynnda Reid, Ph.D., DBRUP, Supervisor 
Krishan Raheja, D.V.M., Ph.D., DBRUP, Presenting Reviewer 

Author of the Draft: Krishan L. Raheja 

The following information reflects a brief summary of the Committee discussion 
and its recommendations. 

IND 61,706 
Drug name: Bremelanotide (PT-141) 
Sponsor: Palatin Technologies Inc. Cedar Brook Dr. Cranbury, NJ 08512 

Background information: Bremelanotide, a cyclic heptapeptide, is a melanocortin-4-
receptor agonist indicated for the treatment of erectile dysfunction in men.  It is not 
mutagenic when tested in vitro in the Ames and chromosomal aberration assays and in 
vivo in the mouse micronucleus test. 

Rat carcinogenicity study: In this study with Sprague Dawley IGS CrlBR rats, four 
treatment groups having 60 rats/sex were administered Bremelanotide at dose levels of 0, 
0.5, 2.5 and 5.0 mg/animal/day in a volume of 25 uL by the intranasal route of 
administration. The highest dose was the maximum feasible dose based on drug solubility 
and volume of administration. Vehicle was 2.5% glycerin in sterile water. There was no 
treatment effect on survival, body weight or food consumption. The primary cause of 
death was attributed to pituitary tumors in both control and drug-treated male and female 
rats. There were no statistically significant treatment-related tumor findings.  The only 
tumor that had a noticeable numerically increased incidence in the high group was uterine 
polyps in the high-dose females when compared to control females. The systemic 
exposure was very variable with the high-dose resulting in systemic Cmax 2 – 3 fold 
higher than systemic exposures with the human therapeutic dose in men. 

Mouse carcinogenicity study: In this study four groups having 60 B6C3F1 CRL:BR 
mice/sex/group were administered dose levels of 0, 3, 9, and 15 mg/kg/day by the 
subcutaneous route of administration. Vehicle was 2.5% glycerin in sterile water. An 
additional 18 mice/sex/group were used for TK evaluation. The highest dose was the 
maximum tolerated dose and resulted in 75 to 100 fold higher systemic exposures when 
compared to systemic exposures in men at the proposed human therapeutic dose. 
Exposures were less variable by the SC route compared to the intranasal route of 

Reference ID: 4416675 



 

  

  

    

  

  

 
 

 

administration. Treatment did not affect mortality, body weight, or food consumption.  
There were no statistically significant macroscopic findings. In male mice, the penis was 
extended in one control and 7 high-dose animals, respectively. There were no significant 
treatment-related neoplastic or non-neoplastic findings. 

Executive CAC Recommendations and Conclusions 

For the rat study 

x The Committee concurred that the study was adequate, noting prior Exec CAC 
concurrence with the protocol. 

x The Committee notes that for statistically significant or otherwise remarkable 
findings in the high-dose group, the sponsor should have looked at the affected 
tissues in all of the dosed groups. 

x The Committee concurred that there were no drug-related neoplasms. 

For mouse study 

x	 The Committee concurred that the study was adequate, noting prior Exec CAC 
concurrence with the protocol. 

x	 The Committee concurred that there were no drug –related neoplasms. 

David Jocobson-Kram, Ph.D 
Chair, Executive CAC 

cc:\ 
/Division File, Division of Bone, Reproductive & Urologic Products 
/Lynnda Reid, Supervisor , Division of Bone, Reproductive & Urologic Products 
/Krishan L. Raheja, Division of Bone, reproductive & Urologic Products. 
/Freshnie Deguia, Division of Bone, Reproductive & Urologic Products 
Adele Seifried, OND IO 
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Food and Drug Administrationfml U.S. FOOD & DRUG Center for Drug Evaluation and Research 

• ADM INISTRATION 
Office of Biotechnology Products 

Immunogenicity Review Memo for IND Submissions 

IND number: 64119 
Serial: 0129 (eCTD seauence number) 
CDER Receiot Date: 8/ 17/2017 
From: Susan Kirshner 
Product: Bremelanotide 
I ndication: Hypoactive Sexual Desire Disorder in Premenooausal Women 
Route of Administration : s.c. 
Dose Reaimen : As desired 
Soonsor: Palatin 
Clinical Division: Division of Bone Reoroductive and Uroloaic Products 
IND Phase: Pre-NOA 

Review Date: 10/ 13/ 2017 

Recommendation: 
The Sponsor should provide an immunogenicity risk assessment for the product. The assessment should include analysis of the likelihood that the 
product is immunogenic supported by data from assessments such as in silico and, if indicated from the in silico results, in vitro assessments. 

Comment to the Sponsor: 
In your NOA submission you should provide a risk assessment of the immunogenicity of bremelanotide because peptides as short as 7 - 8 amino 
acids can be immunogenic. Bremalanotide shares sequence homology with the endogenous human peptide hormone alfa-melanocyte-stimulating 
hormone (a.-MSH). Therefore, there is a risk that anti-bremalanotide antibodies could cross-react with and inhibit the function of a.-MSH. In your NOA 
submission provide an assessment of the risk that anti-bremalanotide antibodies will form in treated subjects and the potential impacts of anti
bremalanotide antibodies on product safety and efficacy. Support your risk assessment with in silico and, if indicated by the in silico results, in vitro 
data. 

Review: 
OBP was consulted on the need for immunogenicity data in an NOA for bremalanotide to treat hypoactive sexual desire disorder. Bremalanotide is a 
heptomeric analog of the tridecapeptide hormone a.-MSH and shares sequence homology of 4 amino acids. 

Bremalanotide: Ac - Nle- cyclo (A sQ- His - [1~0-Phe - A rg - T1 - L ys -OH) [Sequence from Sponsor 's IND] 
a.-MSH: Ac-Ser-Tyr-Ser-Met-Glu is-Phe-Arg-Tr -Gly-Lys-Pro-Val-NH2 [Sawyer TK et al. 1989. Peptides, Vol 11 :351 - 357] 

a.-MSH is involved in melanogenesis, feeding, energy homeostasis, sexual activity, and ischemia protection. Because peptides as short as 7 - 8 amino 
acids can induce immune responses and because bremalanotide is not a native human sequence is it likely that anti-drug antibodies may develop to 

For use with OPQ-OBP-SOP-3101: OPQ-OBP-TEM-0008-02 [IND non-annotated template] 
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Department of Health and Human Services 
Food and Drug Administration 

Center for Drug Evaluation and Research 
Office of Biotechnology Products 

this product. Over 50% of bremalanotide sequence is shared with endogenous α-MSH, therefore there is some risk that anti-bremalanotide 
antibodies may cross-react with human α-MSH. Due to the late stage of development for this product it seems most reasonable to ask the sponsor to 
provide a risk assessment supported by in silico and, if indicated by the in silico results, in vitro data in their NDA. The need for additional 
immunogenicity data may be evaluated during review of an NDA. OBP recommends that assessment of bremalanotide immunogenicity be 
incorporated into future clinical trials. 

For use with OPQ-OBP-SOP-3101: OPQ-OBP-TEM-0008-02 [IND non-annotated template]
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Memorandum 

To: 
NDA# DARRTS SDN EDR# Document Type Letter Date Received Date 
210557 44 0044 Protocol 

Amendment 
V4.0 

1-31-19 1-31-19 

Through: Christina Chang, M.D., M.P.H., Team Leader, DBRUP 

From: Marcea Whitaker, M.D., Medical Officer, DBRUP 

Date: February 1, 2019 

Re: Bremelanotide for HSDD 
Ambulatory Blood Pressure Monitoring Study 

Sponsor: AMAG 

Background: Bremelanotide (BMT) is a synthetic melanocortin agonist being developed 
as an as-needed (potentially daily) treatment for hypoactive sexual desire disorder 
(HSDD) in premenopausal women. NDA 210557 was submitted on March 23, 2018, with 
an original PDUFA goal date of March 23, 2019. The goal date was extended to June 23, 
2019 based on the need for an ambulatory blood pressure monitoring (ABPM) study pre-
approval. 

The Applicant submitted the initial ABPM study protocol AMAG-BMT-HSDD-101 on 
November 20, 2018, entitled, “An Open-Label Bremelanotide (BMT) Treatment Period 
Followed by a Placebo-controlled, Double-blind, Parallel Arm Randomized Withdrawal 
Study to Evaluate the Effects of Daily Dosing of BMT on Blood Pressure in 
Premenopausal Females. Amendments to the protocol were submitted on January 10, 
2019, and January 25, 2019 for versions 2.0 and 3.0, respectively. 

Current submission: 
The sponsor now submits Amendment 3 for version 4.0 (dated January 28, 2019). 

The major changes to the protocol include: 
•	 Change in enrollment target: Increase the total number of subjects to be enrolled 

(sample size) from 140 to up to 150. The targeted number of controlled 
hypertensive subjects was increased to 30 subjects although the percentage of 
total subjects (up to 20%) was unchanged. The targeted number of completers 
through Day 8 was updated to be approximately 127 subjects (total of healthy and 
controlled hypertensives). The discontinuation rate was revised from 9% to 
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approximately 15%. This change was made in order to permit greater flexibility in 
the enrollment of study subjects. 

•	 Hypertensive Status: the definition of controlled hypertension was modified to 
permit use of to 3 anti-hypertension medications based on the 8th Joint National 
Committee treatment guidelines. 

•	 Other minor changes added clarity or correct errors 
o	 Clarification language has been added to specify entry criteria (Inclusion 

#5 and Exclusion #1) 
o	 Corrections to minor errors/consistency in 

� Start time for ABPM (approximately 1 hour prior to dosing) 
� Timing of clinical laboratory assessments and drug screening 

conducted as part of study entry criteria (corrected to Day -2) 
� Timing of physical examinations (corrected to Screening & Day 

17/EOS throughout protocol) 

Reviewer’s comment: The changes are acceptable. 

Recommended regulatory action: None. 

Marcea B. Whitaker, M.D. 
Medical Officer 
Division of Bone, Reproductive and Urologic Products 
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Memorandum 

To: 
NDA DARRTS SDN EDR# Document Type Letter Date Received Date 
210557 43 0043 Protocol 

Amendment 
v3.0; SAP v3.0 

1-25-19 1-25-19 

Through:	 Christina Chang, M.D., M.P.H., Team Leader, DBRUP 

From:	 Marcea Whitaker, M.D., Medical Officer, DBRUP 

Date:	 January 27, 2019 

Re:	 bremelanotide for HSDD 

Sponsor: 	AMAG 

Background: Bremelanotide (BMT) is a synthetic melanocortin agonist being developed 
as an as-needed (potentially daily) treatment for hypoactive sexual desire disorder 
(HSDD) in premenopausal women. NDA 210557 was submitted on March 23, 2018, with 
an original PDUFA goal date of March 23, 2019. The goal date was extended to June 23, 
2019 based on the need for an ambulatory blood pressure monitoring (ABPM) study pre-
approval. 

The Applicant submitted the initial ABPM study protocol AMAG-BMT-HSDD-101 on 
November 20, 2018. Following review of version 2.0, the Division sent two information 
requests, dated January 14 and 17, 2019. 

Current submission: 
In response to the Information requests, the Applicant has submitted an amended version 
of the protocol entitled “An Open-Label Bremelanotide (BMT) Treatment Period 
Followed by a Placebo-Controlled, Double-Blind, Parallel Line Randomized Withdrawal 
Study to Evaluate the Effects of Daily Dosing of BMT on Blood Pressure in 
Premenopausal Females.” The current submission includes a revised protocol version 3.0 
and the current statistical analysis plan. 

The sponsor agrees to: 

1.	 Prohibit NSAIDs throughout the duration of the study. 
2.	 Provide changes from baseline with 95% confidence intervals for SBP, DBP, 

mean arterial pressure (MAP), and heart rate (HR) for each time point for all 24 
hours of ABPM monitoring periods from the open-label and randomized 
withdrawal periods of study. 
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3.	 Use the upper bound of a two-sided 95% confidence interval to rule out a 4 
mmHg increase in daytime SBP. 

Conclusion: The sponsor has agreed to all Division requests and all changes are 
acceptable. No further comments are required. 

Marcea B. Whitaker, M.D. 
Medical Officer 
Division of Bone, Reproductive and Urologic Products 
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Division of Bone, Reproductive, and Urologic Products (DBRUP)
	
Clinical Review
	

NDA 210557 SD 37 11/20/18 
AMAG Pharmaceuticals, Inc. 
Bremelanotide subcutaneous injection for hypoactive sexual desire disorder 
Protocol AMAG-BMT-HSDD-101 version 1.0 dated 11/16/2018 

Introduction and Background: 
Bremelanotide (BMT) is a synthetic melanocortin agonist being developed as an as-needed 
(potentially daily) treatment for hypoactive sexual desire disorder (HSDD) in premenopausal 
women. NDA 210557 was submitted on March 23, 2018, with a PDUFA goal date of March 23, 
2019. Review of information in the associated IND (64119) by DBRUP and the Division of 
Cardiovascular and Renal Products (DCRP) identified increases in systolic and diastolic blood 
pressures (BPs) with repeat doses of BMT (approximately 4 mmHg, with effect lasting at least 
four hours). Given the relationship between elevations in BP and adverse cardiovascular (CV) 
outcomes, there is concern that BMT use may increase the risk of CV events in women, if it is 
approved. DBRUP recommended that an ambulatory blood pressure monitoring (ABPM) study 
be conducted to characterize the extent and duration of the BP elevations in March 20171 and 
again at the pre-NDA meeting.2 

DBRUP and DCRP’s review of data included in the application has confirmed BP elevations 
associated with BMT use. In a teleconference on November 7, 2018, the applicant was notified 
that an ABPM study is necessary to demonstrate the benefit of BMT can outweigh the risks. The 
Applicant submitted an ABPM study protocol on November 20, 2018, for FDA comment, 
aiming to initiate the study as soon as feasible. On December 13, 2018, the review clock was 
extended by three months to yield a new PDUFA goal date of June 23, 2019. 

DCRP, the clinical pharmacology review team and the biostatistics review team are also 
reviewing the protocol. 

Protocol Review: 

1.		 Title: An Open-Label Bremelanotide (BMT) Treatment Period Followed by a Placebo-
controlled, Double-blind, Parallel Arm Randomized Withdrawal Study to Evaluate the 
Effects of Daily Dosing of BMT on Blood Pressure in Premenopausal Females 

2.		 Design: This is a Phase 1, two-center, single-blind, open-label, single-arm study to evaluate 
daily administration of BMT 1.75 mg SC for 8 days, followed by randomized (1:1), placebo-
controlled withdrawal, stratified by hypertensive status for an additional 8 days. Ambulatory 
blood pressure monitoring (24 hour) will be conducted on Day -1 (following placebo 
injection to provide time-matched baseline reading), Day 8 and Day 16. At least 20% of the 
subjects are to have controlled hypertension (defined as having ≤ 2 antihypertensive 

1 Advice letter dated March 3, 2017, recommending an ABPM study.
	
2 Pre-NDA meeting held on September 18, 2017; final meeting minutes dated October 17, 2017. 
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medications). BMI 18-35 kg/m2. A total of 80 premenopausal women aged 18-55 years will 
be enrolled for the open-label phase of the study to ensure at least 30 completers per group in 
the second, randomized withdrawal phase of the study. 

3.		 Objectives: 

Primary: To investigate the magnitude and duration of effect of blood pressure (BP) and heart 
rate (HR) changes using 24-hour ambulatory blood pressure monitoring (ABPM) following 
repeated daily administration of BMT in premenopausal female subjects. 

Secondary: 
•	 To investigate the persistence or withdrawal of BP and HR effects following the 

administration of daily doses of BMT compared to placebo in premenopausal female 
subjects. 

•	 To evaluate the overall safety and tolerability of BMT after sequential, daily doses in 
premenopausal female subjects. 

Exploratory objective: Assess the pharmacokinetic (PK) results from the end of the Open-Label 
period and the Double-Blind Randomized treatment period relative to the time-matched changes 
in BP. 

4.		 Study Design and Conduct: Following the screening period, subjects will be confined for 2 
hours on Days 1, 8 and 16. Subjects will be instructed on how to use the autoinjector on Day 
-1. Subjects will self-administer the first dose of single-blind placebo as well as subsequent 
clinic doses of BMT under staff supervision between 07:00 and 10:00 (Day 1; Days 8 and 16, 
respectively). All other doses will be self-administered at home between 07:00 and 10:00. 
Subjects will complete a dosing diary each day (including date, time, and injection site 
location [abdomen or thigh]). Subjects also return to the clinic on Days 7 and 15, one day 
prior to ABPM, for supervised study drug administration. 
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Screening includes medical history, 12-lead ECG, physical exam, vital signs, serology, clinical 
laboratory testing, urine screen (drugs, cotinine, alcohol), and serum pregnancy test. 

Diet/Activity: Subjects are to refrain from strenuous activity during the study. Subjects are to 
continue their normal diet with no changes within 14 days of study participation. No over-the-
counter (OTC)/nutritional/dietary supplements are allowed within 7 days of the first dose of 
study drug; no prescription medications are allowed within 14 days prior to first study drug 
except anti-hypertensives and anti-glycemics for maintenance therapy. No tobacco or nicotine 
containing products or alcohol are allowed during ABPM periods. Other exclusions include: no 
blood donations within 3 months, no illicit drugs within 12 months, and no testosterone within 6 
months (for implant or injection) or 7 days (for oral). Additional exclusions include CNS active 
drugs (3 months), MAOIs/immunizations, etc. (for at least 30 days). 

Reviewer’s comment: There is no mention of whether sexual activity is permissible during 
the ABPM days. 

Pharmacokinetics/pharmacodynamics (PK/PD): PK parameters include Cmax, Tmax, 
terminal rate constant, half-life, AUClast, AUCinf, AUCExtrap, Clast, and Tlast. PK blood samples 
will be drawn (on Days 8 and 16) at 0.5-hour pre-dose and 0.5, 1.0, 1.5, 2.0 hours post-dose. A 
back up PK sample will also be collected. On PK blood draw days, breakfast will given at least 1 
hour prior to dosing. 

The Applicant also submitted a PK simulation study report, using clinical data from Study PT-
141-56, a Phase 1 PK study in 36 healthy premenopausal women to evaluate safety and 
bioavailability of BMT 1.75 mg injection.3  In Study 56, subjects received up to three doses of 
1.75 mg BMT, with the washout period of 48 hours between doses.  Based on a simulation of 
multiple-dose BMT plasma concentration-vs-time curves, the sponsor predicts minimal BMT 
accumulation for the 1.75 mg daily subcutaneous dosing regimen (given the short half-life of 
BMT [2.7 hours ± 0.56 hours (mean ± standard deviation)]. The simulation study examined 
several parameters, including Cmax, AUCs, and accumulation index); the results indicated that 
the mean accumulation would be less than 1%. The Applicant concludes that the predicted BMT 
plasma concentrations for Day 8 would be the same as those predicted for Day 16. 

The PD effect (blood pressure) peaks within 4 hours after dosing and returns to baseline 
approximately 8-12 hours following dosing. 

Blood pressure measurement: 
Manual BPs will be obtained on Days 1, 8, 16, as shown in Table below. 

3 Study report for Study PT-141-56 was included in the original NDA submission. 
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Table 1. Schedule of Vital Signs Measurements (During Clinic Confinement Only)
	

Source: Table 4, page 33 of 54 in the protocol. 

ABPM will be conducted by a central core laboratory. The manual for ABPM equipment and 
settings is separate from the protocol. All ABPMs will start 1 hour prior to dosing. The final 
ABPM will complete 2 hours after Day 17 dose (26 hours and will allow documentation of 2 
consecutive doses of BMT. 

Reviewer’s comment: The Applicant did not provide documentation detailing the ABPM 
equipment and settings. 

5.		 Safety: 
Subjects will be monitored for any AEs from the first dose through the end of the study. 

Subjects will be instructed not to dose more than once per 24-hour period. Unblinding will be 
allowed in an emergency or if expedited reporting is required. Subjects should bring all 
used/unused autoinjectors to the clinic on Day 7 and Day 15, respectively, for drug 
accountability. Separate sets of kits will be dispensed for the open-label phase and the 
randomized withdrawal phase. End of study procedures include physical exam, ECG, clinical 
laboratory tests, and serum pregnancy. 

6.		 Endpoints 
Primary Endpoint: Change from baseline in 24-hour BP and heart rate following 8 days of BMT 
treatment during the open-label period. 

Secondary Endpoints: 
•	 Change from baseline in 24-hour BP and heart rate following 8 days of study drug 

treatment with BMT compared to placebo during the double-blind (randomized 
withdrawal) period. 

•	 Adverse events, including SAEs, ECG, and clinical laboratory tests 

7.		 Inclusion/Exclusion criteria 

Inclusion criteria
	
All volunteers must satisfy the following criteria for study participation:
	

1.		 Has provided written informed consent prior to the start of any study-specific procedures. 
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2.		 Is female, 18 to 55 years of age (inclusive), and premenopausal as defined by the 
modified STRAW criteria (specifically, Stage -5 [menses variable to regular] through 
Stage -1 [≥ 2 skipped cycles and an interval of amenorrhea ≥ 60 days]. Postmenopausal 
females, designated by having amenorrhea for ≥ 12 months, are not eligible for this 
study. 

3.		 Is neither pregnant nor breastfeeding at Screening. 
4.		 Has a body mass index (BMI) between 18 and 35 kg/m2 (inclusive) and weighs at least 

50 kg. 
5.		 Be in good general health and free from clinically significant medical or psychiatric 

illness or disease (as determined by medical/surgical history, physical examination, 
weight, 12-lead ECG, and clinical laboratory tests). 

6.		 Has vital signs at screening within the following ranges (measured in a sitting position 
after at least 5 minutes of rest): 
•	 SBP ≥90 and ≤140 mmHg, 
•	 DBP ≥50 and ≤90 mmHg, and 
• HR ≥40 and ≤100 beats per minute (bpm).
	
(Note: If vital signs are out of range, the Investigator may obtain one additional reading, 

within 1 hour.)
	

7.		 Has a 12-lead ECG consistent with normal cardiac conduction and function at Screening, 
including: pulse rate between 45 and 100 bpm, QTcF interval ≤450 ms, QRS interval 
<120 ms, PR interval <220 ms, and morphology consistent with healthy cardiac 
conduction and function 

8.		 Has clinical chemistry, hematology, and complete urinalysis (fasted for at least 10 hours) 
results at Screening and Day –1 within the reference range for the testing laboratory 
unless the out-of-range results are deemed not clinically significant by the Investigator. 

9.		 Has a negative urine drug screen result at Screening and on Day –1. 
10. Must be using acceptable contraception or be surgically sterile [i.e. had a bilateral tubal 

ligation or hysterectomy at least 6 months prior to the first dose of study medication]. All 
contraception should have had stable, continuous use for at least the past 3 months. 

11. Is willing and able to remain in the study unit as required and return for outpatient visits 
as scheduled including any necessary repeat analyses. 

Exclusion criteria 
1.		 Has a history of or current clinically significant medical illness including (but not limited 

to) pulmonary, cardiovascular [stable controlled hypertension is not excluded], 
coagulation disorders, gastrointestinal, immunologic, endocrine [stable thyroid hormone 
replacement therapy as well as moderately controlled diabetes defined as HbA1c <8% are 
not excluded], neurologic, psychiatric, or thromboembolic disease, metabolic 
disturbances, or any other current physical condition that the Investigator considers 
should exclude the participant, or that could interfere with the interpretation of the study 
results. 

2.		 Has any clinically significant medical condition, physical examination finding, ECG 
abnormality, or clinically significant abnormal value for hematology, serology, clinical 
chemistry, or urinalysis at Screening or at admission to the study center, as deemed 
appropriate by the Investigator. 
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3.		 Has any of the following (subject may rescreen once for failure to meet criteria at initial 
Screening): 

a.		 History or current diagnosis of uncontrolled hypertension defined as: 
i.		 Two sequential assessments (approximately 4 minutes apart and no more 

than 15 minutes apart, after being seated quietly for at least 5 minutes 
prior to the first reading) at levels above 140 mmHg SBP or 90 mmHg 
DBP. Subjects who meet either of these criteria at two separate visits at 
least 24 hours apart will be excluded from study participation and advised 
to consult their primary care physician for follow-up. 

ii.		 Treatment for hypertension that has been changed at least once in the 4 
weeks before Screening. 

4.		 If diagnosed with diabetes, does not meet criteria for moderately controlled glycemia 
(HbA1c ≤8.0%). 

5.		 History or presence of malignancy within the past 5 years, with the exception of 
adequately treated localized skin cancer (basal cell or squamous cell carcinoma), which is 
allowed. 

6.		 Currently suffers from clinically significant systemic allergic disease, or has a history of 
significant drug allergies, including, but not limited to the following: 

a.		 A history of anaphylactic reaction 
b.		 Allergic reaction due to any drug that led to significant morbidity 
c.		 Known hypersensitivity to any component of the formulation of BMT 

7.		 Has donated blood or had an acute loss of blood (>500 mL) during the 3 months before 
study drug administration, or intends to donate blood or blood products within 3 months 
after the completion of the study. 

8.		 Has had an acute, clinically significant illness within 30 days prior to Day 1, or has had a 
recent febrile illness with an abnormal body temperature for at least 72 hours before 
dosing on Day 1. 

9.		 Has a history (within the past 12 months before Screening) of drug abuse (defined as any 
illicit drug use), a history of alcohol abuse (defined as alcohol consumption exceeding 14 
units per week), a positive test for drugs of abuse at Screening or upon admittance to the 
testing facility (Day -1), or is unwilling to abstain from alcohol and drugs of abuse 
throughout the study. 

10. Has ever received BMT in a previous clinical study or has used any investigational 
compound and/or an experimental medical device within 3 months before study drug 
administration. 

11. Intends to become pregnant before, during, or within 3 months after receiving the last 
dose of study drug, or intends to donate ova during such time period. 

12. Has inadequate venous access for the required blood draws for the study. 
13. Is unable to meet or perform study requirements (eg, collection of urine due to urinary 

incontinence) or has a known or suspected inability to comply with the study protocol. 
14. Is an immediate family member of the Investigator or an employee of the study center 

with direct involvement in the proposed study or other studies under the direction of the 
Investigator or study center, is in a dependent relationship with a study site employee 
who is involved in the conduct of this study (eg, spouse, parent, child, sibling), or is 
another person who may consent under duress. 
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15. Is unwilling or too anxious to receive and self-administer the study SC injections, at the 
Investigator’s discretion. 

8.		 Statistical considerations: The protocol mentions a separate statistical analysis plan (SAP) 
that would include PK analysis details. The SAP was not included in the submission. 

DCARP comments (preliminary): 
1) We are in agreement with what the sponsor proposes in this comprehensive protocol.  
2) We defer to Clinical Pharmacology Division on whether the sponsor has characterized 

the PK/PD of bremelanotide appropriately, and to confirm that there is essentially no 
accumulation. 

3) Regarding the to-be-enrolled population, we note that at least 20% of subjects that will 
have controlled hypertension, and diabetics are now allowed in the trial.  However, this 
remains a relatively low risk population. It will be important that the enrolled population 
reflect the overall CV risk of the to-be-marketed-to population. 

Clinical pharmacology team comments (preliminary): 
1) The overall study design is acceptable. PK sampling scheme in the protocol seems 

appropriate. We do not expect any PK accumulation of BMT upon once daily dosing. 
Nonetheless, current PK sampling scheme allows us to catch some signals if there is any 
BMT accumulation. 

2) Simulation of BMT PK in the clinical-info-amendment is also reasonable. 

Conclusion and Recommendations: 
The proposed protocol appears adequate. We believe the sponsor has enrolled a population that 
is consistent with HSDD, which are generally healthy subjects. If approved, BMT will be used in 
higher risk subjects, including such subjects in the current protocol; however, findings from this 
study may not answer the long-term CV risk question in the higher-risk subjects. 

1.		 Clarify if sexual activity is permitted on ABPM days. We recommend that subjects 
abstain from sexual activity (as they would be with other strenuous activities) during the 
study period. 

2.		 Consider extending the Day 16 ABPM two additional hours to better cover the 

pharmacodynamic (PD) window for blood pressure effects. 


3.		 Provide the Statistical Analysis Plan for FDA review. 
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1. Executive Summary 

Study BMT-117 was a randomized, double-blind, placebo- and active-controlled crossover study 
to evaluate the abuse potential of BMT administered by subcutaneous (SC) injection, compared to 
phentermine PO (by mouth) and placebo in nondependent, recreational stimulant users. 

The primary objective of this trial was to evaluate the abuse potential of single subcutaneous (SC) 
doses of bremelanotide (BMT) compared to phentermine and placebo in healthy, recreational 
stimulant users. 

The Maximum effect (Emax) on the bipolar Drug Liking visual analog scale (VAS) was the 
primary pharmacodynamic endpoint. 

The treatment comparisons to assess the abuse potential of BMT included the following: 

•	 Each dose of phentermine versus placebo (study validity) 

•	 Each dose of BMT versus placebo (absolute abuse potential) 

•	 Each dose of BMT versus each dose of phentermine (relative abuse potential) 

The reviewer analyzed the primary PD endpoint Drug Liking, and the secondary PD endpoints: 
Good Effects, Take Drug Again and Overall Drug Liking. The results from the statistical 
reviewer’s analyses establish that: 

•	 The validity of the study was determined from the comparison of Drug Liking Emax between 
each positive control and placebo. The mean difference was statistically significant for the 
comparisons between Phentermine 90 mg and placebo (P-value=0.0227). For the 
Phentermine 45 mg compared with placebo, the mean difference in Emax was not statistically 
significant (P-value=0.1556), however, the study was designed and conducted based on the 
recommendations in the draft guidance on the Assessment of Abuse Potential of Drugs (Jan 
2010), thus, the study was not powered with an adequate sample size to perform this post-hoc 
analysis, which should be considered in the interpretation of this result. 

•	 For the relative abuse potential tests: All 3 BMT doses were associated with significantly 
lower effects than the positive controls on the primary endpoint and secondary endpoints of 
Good Effects, Take Drug Again and Overall Drug Liking (P value <0.01), indicating that 
subjects liked the positive controls significantly more than BMT. 

•	 For the absolute abuse potential test: For the primary PD endpoint Drug Liking, all 3 BMT 
doses versus placebo were statistically significant (P value<0.01), the results showed that all 
3 BMT doses were similar to placebo. For the secondary endpoints, except for Good Effect 
VAS, all 3 BMT doses versus placebo were statistically significant (P value<0.01), showing 
that all 3 BMT doses were similar to placebo. 
Overall, BMT produced abuse-related responses that were not significantly different than 
placebo. 
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2. Review Report on Study BMT-117 

2.1 Introduction 

Abnormalities of female sexual function are relatively common, reported to occur in up to 40% of 
American females. Subjects may experience difficulties with sexual desire, sexual arousal, 
dyspareunia (pain during intercourse), or difficulty achieving orgasm. These disorders are 
commonly characterized by the general term “female sexual dysfunction” (FSD). 

Abnormalities of female sexual desire or arousal, occurring as an acquired condition reflecting 
loss of prior usual function, not associated with depression or relationship dysfunction and 
accompanied by distress have been characterized as hypoactive sexual desire disorder (HSDD) 
and female sexual arousal disorder (FSAD). The present BMT development program focuses on 
premenopausal females with HSDD with or without arousal difficulties. 

Bremelanotide (BMT) is a cyclic heptapeptide melanocortin analog that is being developed for 
the treatment of HSDD. Results from primary activity studies showed BMT to be a high-affinity 
ligand and agonist for melanocortin receptors (MCR), including MC1R, MC3R, and MC4R. 

Bremelanotide is a new molecular entity (NME) that demonstrates central nervous system (CNS) 
effects. Thus far in the clinical development of BMT, there has been little to no evidence to 
suggest abuse potential or stimulant-like activity in humans (ie, few if any reports of potential 
abuse- or stimulant-related adverse events (AEs) such as euphoric mood, psychomotor 
hyperactivity, feeling jittery, etc). This study of the abuse potential of BMT was conducted to 
fulfill a requirement of the US Food and Drug Administration (FDA) guidance, related to the 
assessment of potential abuse of a new drug, including NMEs, that affect the CNS. 

2.1.1 Objectives of the study 

The primary objective of this trial was to evaluate the abuse potential of single subcutaneous (SC) 
doses of bremelanotide (BMT) compared to phentermine and placebo in healthy, recreational 
stimulant users. 

The secondary objectives of the trial were: 

•	 To evaluate the safety and tolerability of SC dosed BMT in healthy, recreational stimulant 
users. 

•	 To evaluate the pharmacokinetics (PK) of SC dosed BMT in healthy, recreational stimulant 
users. 

2.1.2 Study design 

The design was a randomized, double-blind, placebo- and active-controlled crossover study to 
evaluate the abuse potential of BMT administered by subcutaneous (SC) injection, compared to 
phentermine PO (by mouth) and placebo in nondependent, recreational stimulant users. Subjects 
participated in an outpatient medical Screening Phase (Visit 1); inpatient Qualification Phase 
(Visit 2); inpatient, 6-period Treatment Phase (Visits 3 to 8); and an outpatient safety Follow-up 
Phase (Visit 9).  
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Within 28 days after the Screening Visit, eligible subjects were admitted to the clinical research 
unit (CRU) on the day prior to dosing (Day –1) in the Qualification Phase. The Qualification 
Phase comprised a Drug Discrimination Test, in which subjects received phentermine 60 mg or 
matching placebo in a randomized, double-blind, crossover manner on Day 1 and Day 3, with 
each drug administration separated by approximately 48 hours. Pharmacodynamic (PD) 
assessments were performed to evaluate whether subjects could discriminate between 
phentermine and placebo, show positive subjective effects of phentermine, and safely tolerate 
phentermine.  

Subjects who passed the Drug Discrimination Test were eligible for the Treatment Phase. The 
washout period between the last study drug administration in the Qualification Phase and the first 
study drug administration in the Treatment Phase was a minimum of 96 hours (± 4 hours) and a 
maximum of 30 days. The washout period between each treatment period in the Treatment Phase 
was a minimum of 5 days. 

The Treatment Phase consisted of 6 treatment periods with drug administration on Day 1 of each 
period. Prior to first dosing in the Treatment Phase, subjects were randomized into 1 of 6 
treatment sequences according to a 6×6 Williams square. 

For Treatment Period 1, subjects remained in the CRU until approximately 24 hours post-dose 
(Day 2). There was a minimum 92-hour washout period and a maximum of 30 days between the 
last drug administration in the Qualification Phase and the first drug administration in the 
Treatment Phase. For Treatment Periods 2 to 6, subjects were admitted to the CRU on the day 
prior to drug administration (Day -1) and remained resident until approximately 24 hours post-
dose (Day 2). Subjects could be required to remain in the clinic longer at the discretion of the 
Investigator. 

Subjects received a single dose of the following 6 treatments, administered via SC injection in the 
abdomen (BMT, placebo) and by PO (phentermine and placebo), in a randomized, double-blind, 
double-dummy, crossover manner following an overnight fast: 

Treatment A: BMT 1.75 mg (1 active SC injection + 2 placebo SC injections + 3 placebo PO 
capsules) 

Treatment B: BMT 3.5 mg (2 active SC injections + 1 placebo SC injection + 3 placebo PO 
capsules) 

Treatment C: BMT 5.25 mg (3 active SC injections + 3 placebo PO capsules) 

Treatment D: Phentermine 45 mg (3 placebo SC injections + 3 × 15 mg phentermine PO 
capsules) 

Treatment E: Phentermine 90 mg (3 placebo SC injections + 3 × 30 mg phentermine PO 
capsules) 

Treatment F: Placebo (3 placebo SC injections + 3 placebo PO capsules) 

Following the washout period after the final treatment period subjects were discharged from the 
CRU after laboratory assessments (hematology, chemistry, coagulation) urinalysis, and 
electrocardiogram [ECG]). Subjects returned for a Follow-up Visit within 3 to 7 days after 
discharge from the final treatment period and underwent final assessments. 
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Pharmacodynamic Endpoints: 

The Maximum effect (Emax) on the bipolar Drug Liking visual analog scale (VAS) was the 
primary pharmacodynamic endpoint. 

The secondary pharmacodynamic endpoints were as follows: 

Drug Liking VAS: maximum effect at any dose (EmaxD), minimum effect (Emin), and time-
averaged area under the effect curve to 24 hours postdose (TA_AUE); Overall Drug Liking VAS: 
Emax/Emin; Take Drug Again VAS: Emax; Good, Bad, and Any Effects VAS, 
Alertness/Drowsiness VAS, and Agitation/Relaxation VAS: Emax and TA_AUE for all; Drug 
Similarity VAS: score at 12 hours post-dose. 

2.1.3 Number of subjects: 

Up to 50 healthy male and female nondependent, nontreatment-seeking, recreational stimulant 
users were planned to be included in the study to ensure that a minimum of 30 subjects, 
approximately 50% of whom were female, would complete the planned treatments. 

2.1.4 Pharmacodynamic Statistical Methodology used in Sponsor’s analyses 

Pharmacodynamic values at each time point were summarized by treatment using descriptive 
statistics and presented graphically. A mixed effects model for a crossover study was used to 
compare PD endpoints (eg, Emax, Emin, TA_AUE) between treatments. The model included 
treatment, period, sequence, and first-order carryover effect as fixed effects, and subject nested 
within treatment sequence as random effect. Baseline (predose) measurement was included as a 
covariate, where applicable. If the carryover effect was found to be non-significant at the 25% 
level, then the term was dropped from the model. The residuals from the mixed effects model 
were investigated for normality using the Shapiro Wilk W-test. 

If the probability value was ı 0.01 and the residuals appear relatively unskewed and moderately 
symmetric, all PD parameters were analyzed as having a normal distribution and the results of the 
mixed effects model was reported. LS means, the difference between the means, and 
corresponding 95% confidence intervals (CIs) were provided for the treatment comparisons. No 
adjustments were made for multiplicity. 

If the probability value was < 0.01 or the residuals appear to be severely non-normal in 
distribution, then the paired differences between treatments was graphically assessed for 
normality. If the distribution of the paired differences appears to be relatively unskewed and 
moderately symmetric, then parameters were analyzed using paired t-tests. Means, the difference 
between the means, and corresponding 95% CIs will be provided for the treatment comparisons. 
No adjustments will be made for multiplicity. If the probability value is < 0.01 or the residuals 
appear to be severely non-normal in distribution and the paired differences between treatments do 
not graphically appear to follow a normal distribution, then parameters were analyzed non-
parametrically using Friedman’s test (with subject as a stratification variable) for the overall 
treatment effect and the differences between treatments were compared using Wilcoxon signed-
rank tests. Medians, the difference between the medians, and corresponding p-values were 
provided for the treatment comparisons. No adjustments were made for multiplicity. 

Reference ID: 4312220 

7 



 

  
 

 
 
 
 

  

  

  

 

   
 

   

    
 

  
 

     
 

  
 

  
   

 

 

 

 

 

 

 

    
    

Analyses comparing Drug Liking VAS EmaxD for phentermine versus placebo, BMT versus. 
placebo, and BMT versus phentermine was performed using the Completer population. A similar 
SAS mixed effects linear model procedure was used to construct ANOVA models. The model 
included terms for treatment, period, and sequence as fixed effects, and subject nested within 
sequence as a random effect. LS means, the difference between the means, and corresponding 
95% CIs were provided for the study drug comparisons. The treatment comparisons to assess the 
abuse potential of BMT included the following: 

•	 Each dose of phentermine versus placebo (study validity) 

•	 Each dose of BMT versus placebo (absolute abuse potential) 

•	 Each dose of BMT versus each dose of phentermine (relative abuse potential) 

2.1.5 Sponsor’s Pharmacodynamic Conclusions 

•	 No human abuse potential of BMT was demonstrated in this study of recreational drug 
users at doses up to 3 multiples higher than the therapeutic dose of BMT 1.75 mg. 

•	 Phentermine was demonstrated to be significantly different than placebo for drug liking, 
establishing the validity of the positive control. 

•	 For Drug Liking Emax, BMT resulted in clinically meaningful reductions in abuse 
related responses that were statistically significantly smaller than phentermine. 

•	 For Drug Liking Emax, BMT produced abuse-related responses that were not 
significantly different than placebo. 

•	 Three euphoria-like events were reported with the use of BMT, but were not considered 
to be a signal of abuse potential as the euphoria was not experienced with all BMT dose 
levels by these subjects or consistently associated with the highest dose used by any of 
the subjects. 

•	 A dose proportionality in serum concentration profile was seen and confirmed 
appropriate exposure with 3.5 and 5.25 mg BMT to assess abuse potential for subjects 
(recreational drug users) in this study. 

2.2 Data Location 

The analysis datasets are located at 

\\CDSESUB1\evsprod\NDA210557\0011\m5\datasets\bmt-117\analysis\adam\datasets 

2.3 Reviewer’s Assessment 

All analyses were conducted from the stand point of the pharmacodynamics analysis. 

2.3.1 Descriptive Statistics 

The descriptive statistics of Emax for the primary PD endpoint Drug Liking, and secondary PD 
endpoints: Good Effects, Overall Drug Liking and Take Drug Again are provided in Table 1. Emax 
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is calculated as the maximum effect in the first 24 hours in the review's analysis. Table 1 
summarizes the mean, standard deviation, minimum, the first quaitile (QI), median, the third 
qua1tile (Q3), and maximum of Emax for the six treatments in the study. 

Table 1. Emax Descriptive Statistics for Drng Liking, Good Effects, Overall Drug Liking and Take 
Drng Again, PD population (N=36) 

Parameter Treatment Mean Std Dev Min QI Median Q3 Max 

Drug Liking 

A: BMT 1.75 mg 53.81 6.09 50.00 50.00 50.00 57.00 69.00 

B: BMT3.5mg 56.06 8.37 50.00 50.00 51.00 62.00 79.00 

C: BMT 5.25 mg 54.67 8.42 50.00 50.00 50.00 54.50 77.00 

D: Phentennine 45 mg 71.33 14.35 50.00 60.00 69.00 82.50 100.00 

E: Phentemiine 90 mg 73.78 16.09 41.00 64.00 71.00 86.00 100.00 

F: Placebo 53.81 8.53 50.00 50.00 50.00 51.00 89.00 

Good Effects 

A: BMT 1.75 mg 11.56 16.65 0.00 0.00 2.50 21.50 67.00 

B: BMT3.5mg 19.25 24.76 0.00 0.00 12.00 28.00 100.00 

C: BMT 5.25 mg 20.81 24.81 0.00 0.00 10.00 35.50 100.00 

D: Phentennine 45 mg 43.58 29.75 0.00 20.00 39.00 72.00 89.00 

E: Phentemiine 90 mg 50.25 32.93 0.00 24.00 44.00 78.50 100.00 

F: Placebo 6.47 17.21 0.00 0.00 0.00 5.00 90.00 

Overall Drug 
Liking 

A: BMT 1.75 mg 43.67 21.65 0.00 45.00 50.00 57.50 71.00 

B: BMT3.5mg 41.36 22.18 0.00 26.00 48.50 54.50 80.00 

C: BMT 5.25 mg 36.28 20.62 0.00 22.50 40.50 50.00 78.00 

D: Phentennine 45 mg 68.03 18.11 21.00 57.00 66.50 80.50 98.00 

E: Phentemiine 90 mg 62.44 25.52 2.00 50.00 69.00 81.00 100.00 

F: Placebo 50.94 3.71 40.00 50.00 50.00 50.00 61.00 

Take Drug 
Again 

A: BMT 1.75 mg 42.28 21.49 0.00 39.00 50.00 50.00 77.00 

B: BMT3.5mg 36.47 23.07 0.00 21.00 36.50 50.00 71.00 

C: BMT 5.25 mg 30.81 21.96 0.00 11.00 35.00 48.50 75.00 

D: Phentennine 45 mg 66.67 19.67 23.00 50.00 65.50 78.50 100.00 

E: Phentennine 90 mg 63.92 30.39 0.00 46.00 71.50 85.50 100.00 

F: Placebo 50.58 3.58 37.00 50.00 50.00 50.00 61.00 

From Table 1, mean Dmg Liking VAS Emax values for BMT 3.5 mg and BMT 5.25 were only 
slightly greater than those ofplacebo, mean value ofBMT 1.75 has same mean ofplacebo. Mean 
Emax with Phentennine 45 mg and Phentennine 90 mg were mai·kedly higher ( ~ 15 points 
compared to placebo and all doses of BMT). Median Dmg Liking VAS Emax values for three 
BMT doses were also lower, comparing with median scores with Phentennine 45 mg and 
Phentennine 90 mg. 

For Good Effects VAS, Emax scores remained relatively low with placebo (6.47) and were higher 
for Phentennine 45 mg, followed by Phentennine 90 mg. In contrast, three doses of BMT scores 
were nume1ically higher than those of placebo, but lower than those of the positive controls. 

For Overall Dmg Liking VAS and Take Dmg Again VAS, mean Emax scores for placebo were 
neutral (~50), while scores for Phentennine 45 mg and Phentennine 90 mg were higher (>60). In 
contrast, mean Overall Dmg Liking VAS Emax scores and Take Dmg Again VAS Emax scores 
for all 3 BMT doses were lower than those ofplacebo. 
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Figure 1. Mean Drug Liking VAS Scores over time (Completer Population, N=36)
 

Mean Scores Over Time for Drug Liking VAS, Completer Population
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Figure 1 shows the mean drug liking VAS over time, mean scores for placebo remained neutral 
(~50) at all timepoints, Phentermine 45 mg and Phentermine 90 mg reached a higher 
maximum(~68) at hour 1.8, and all three doses of BMT had lower mean score than placebo for 
the first 12 hours. There were no differences in these treatment effects after hour 12.  

Figure 2. Mean Good Effects VAS Scores over time (Completer Population, N=36)
 
Mean Scores Over Time for Good Effects VAS, Completer Population
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Figure 2 presented the Mean Good Effects VAS scores over time. Mean scores for placebo and 
three doses of BMT remained <10 at all timepoints. In contrast, mean Good Effects VAS scores 
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with Phentermine 45 mg increased up to 40 at 2 hours post-dose, and Phentermine 90 mg reached 
mean scores up to 46 at hour 1.8. 

Individual Emax scores are displayed by subject for all treatments from Figure 3 to Figure 6, each 
row represents one patient with 6 treatments, the darker color means the more like.  We can 
compare the Emax score for each patient at different treatment. The heatmaps show general more 
like for Phentermine 45 mg and Phentermine 90 mg comparing with three doses of BMT. For 
Drug Liking VAS, some subjects had high placebo response, there were 6 out of 36 (17%) 
subjects had placebo response >60. 

Figure 3. Heatmap for Emax of Drug Liking VAS by treatment 

(Heatmap for Drug Liking VAS - NDA 210557) 
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Figure 4. Heatmap for Emax of Good Effects VAS by treatment 

(Heatmap for Good Effects VAS - NDA 210557) 
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Figure 5. Heatmap for Emax of Overall Drug Liking VAS by treatment 

(Heatmap for Overall Drug Liking VAS - NDA 210557) 
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Figure 6. Heatmap for Emax of Take Drug Again VAS by treatment 

(Heatmap for Take Drug Again VAS - NDA 210557) 
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2.3.2 Statistical Analysis 

The statistical analysis of a HAP study should address whether:  

• The known drug of abuse (positive control) produces reliable abuse-related responses compared 
to placebo.  

• The test drug produces abuse- related responses that are smaller than the positive control. 

• The test drug produces abuse- related responses that are similar as placebo. 

To address these issues, the following hypotheses should be tested: 

1. Validation test: Comparison between Positive Control and placebo 

For study validity purpose, the primary endpoint, Emax for Drug Liking VAS, will be compared 
between each of the positive controls (Phentermine 45 mg and Phentermine 90 mg) and placebo. 
Each comparison will assess the null hypothesis that the mean difference in Drug Liking Emax 
between the positive control and placebo is less than or equal to 15 against the alternative 
hypothesis that the mean difference in Drug Liking Emax between the positive control and 
placebo is greater than 15. The hypothesis can be expressed as: 

H0: μC - μP≤ 15 versus Ha: μC - μP> 15 

where μC is the mean for the positive controls (Phentermine 45 mg and Phentermine 90 mg), and 
μP is the mean for placebo. If the treatment difference is statistically significant and the lower 
confidence limit for the difference exceeds 15, then validity is established for the study.  

2. Relative abuse potential test: Comparison between positive controls and test drug 

Comparison between the positive controls (Phentermine 45 mg and Phentermine 90 mg), and the 
test drug (BMT) can be expressed as (where μT is the mean for the BMT dose): 

H0: μC - μT≤ 0 versus Ha: μC - μT> 0 

3. Absolute abuse potential test: Comparisons between test drug and placebo 

The hypothesis for comparisons between each dose of the test drug, BMT, and placebo will be: 

H0: μT - μP ≥ 11 versus Ha: μT - μP < 11 

The primary endpoint and key secondary endpoints will be analyzed using a mixed-effect model 
if the distribution of the residuals is normally distributed. The model will include treatment, 
period, sequence, as fixed effects, and subject as a random effect. If this criterion is not met, each 
paired difference will be investigated for normality using the Shapiro-Wilk W-test. If the p-value 
for the distribution of the paired difference is ı 0.05 or the distribution is quite symmetric 
(skewness between -0.5 and 0.5), a paired t-test will be used. Means, SE, and one-sided 95% CIs 
for treatment differences will be presented. P-values will be provided for the contrasts from the 
paired t-tests. If the paired differences are not normally distributed and quite symmetric, pairwise 
treatment comparisons will be assessed using the sign test. The median, first and third quartiles, 
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1-sided 95% CI, and the p-value for the paired difference will be presented. In this study, the 
normality assumption tests were met for all PD endpoints. 

Table 2 summaries the results of Comparison of Drug Liking VAS Emax for the three tests. 

Table 2. Comparison of Drug Liking VAS Emax – Primary endpoint, Completer Population 

Treatments LS Mean StdE Lower Upper 
A: BMT 1.75 mg 53.73 1.86 50.06 57.39 
B: BMT 3.5 mg 55.77 1.86 52.11 59.44 
C: BMT 5.25 mg 54.55 1.86 50.89 58.22 
D: Phentermine 45 mg 71.07 1.86 67.40 74.73 
E: Phentermine 90 mg 73.54 1.86 69.87 77.21 
F: Placebo 53.56 1.86 49.89 57.23 

Contrasts LS Mean StdE P-value Lower Upper 

Positive Controls vs. Placebo (Trial Validity, H0: μC - μP≤ 15) 

D: Phentermine 45 mg vs. F: Placebo 17.51 2.47 0.1556 13.42 Infty 

E: Phentermine 90 mg vs. F: Placebo 19.98 2.47 0.0227 15.89 Infty 

BMT vs. Positive Controls (Relative Abuse Potential, H0: μC - μT≤ 0) 
A: BMT 1.75 mg vs D: Phentermine 45 
mg 17.34 2.47 <.0001 13.25 Infty 

B: BMT 3.5 mg vs D: Phentermine 45 mg 15.29 2.47 <.0001 11.21 Infty 

C: BMT 5.25 mg vs D: Phentermine 45 mg 16.51 2.47 <.0001 12.43 Infty 

A: BMT 1.75 mg vs E: Phentermine 90 mg 19.81 2.47 <.0001 15.73 Infty 

B: BMT 3.5 mg vs E: Phentermine 90 mg 17.77 2.47 <.0001 13.68 Infty 

C: BMT 5.25 mg vs E: Phentermine 90 mg 18.99 2.47 <.0001 14.90 Infty 

BMT vs. Placebo (Absolute Abuse Potential, H0: μT - μP ≥ 11) 
A: BMT 1.75 mg vs F: Placebo 0.17 2.47 <.0001 -Infty 4.25 
B: BMT 3.5 mg vs F: Placebo 2.21 2.47 0.0002 -Infty 6.30 
C: BMT 5.25 mgvs F: Placebo 0.99 2.47 <.0001 -Infty 5.08 

Table 2 presents, for Drug Liking: 

•	 The validity of the study was determined from the comparison of Drug Liking Emax between 
each positive control and placebo. The null hypothesis was defined as a mean difference in 
Drug Liking Emax of İ 15 points between treatments. The mean difference was statistically 
significant for the comparisons between Phentermine 90 mg and placebo. For the 
Phentermine 45 mg compared with placebo, the mean difference in Emax was not statistically 
significant (P-value=0.1556); therefore, the criteria for study validity was not met. However, 
the study was designed and conducted based on the recommendations in the draft guidance 
on the Assessment of Abuse Potential of Drugs (Jan 2010), thus, the study was not powered 
with an adequate sample size to perform this post-hoc analysis, which should be considered 
in the interpretation of this result. 
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•	 The relative abuse potential of BMT was evaluated by the comparison of Drug Liking Emax 
scores of each positive control (Phentermine 45 mg and Phentermine 90 mg) versus each 
dose of BMT. The null hypothesis was defined as a mean difference in Drug Liking Emax of 
İ 0. All 3 BMT doses showed significantly lower Drug Liking VAS Emax scores compared 
with Phentermine 45 mg and Phentermine 90 mg (p < 0.01), indicating that subjects liked the 
positive controls significantly more than BMT. 

•	 The absolute abuse potential of BMT was evaluated by the comparison of Drug Liking Emax 
between BMT and placebo. The null hypothesis was defined as a mean difference in Drug 
Liking Emax of ı  11 points. If the null hypothesis was not rejected, then the results 
supported that the treatments were not similar. The comparisons of all 3 BMT doses versus 
placebo were statistically significant (P value<0.01). The results showed that all 3 BMT 
doses were similar to placebo. 

Table 3. Comparison of Good Effect VAS Emax – Completer Population 

Treatments LS Mean StdE Lower Upper 
A: BMT 1.75 mg 11.05 4.23 2.71 19.39 
B: BMT 3.5 mg 18.18 4.23 9.84 26.52 
C: BMT 5.25 mg 20.47 4.23 12.13 28.81 
D: Phentermine 45 mg 42.95 4.23 34.61 51.29 
E: Phentermine 90 mg 49.75 4.23 41.41 58.09 
F: Placebo 5.86 4.23 -2.48 14.20 

Contrasts LS Mean StdE P-value Lower Upper 

BMT vs. Positive Controls (Relative Abuse Potential, H0: μC - μT≤ 0) 
A: BMT 1.75 mg vs D: Phentermine 45 
mg 31.90 5.39 <.0001 22.99 Infty 

B: BMT 3.5 mg vs D: Phentermine 45 mg 24.77 5.38 <.0001 15.88 Infty 
C: BMT 5.25 mg vs D: Phentermine 45 mg 22.48 5.38 <.0001 13.58 Infty 
A: BMT 1.75 mg vs E: Phentermine 90 mg 38.70 5.38 <.0001 29.81 Infty 

B: BMT 3.5 mg vs E: Phentermine 90 mg 31.57 5.39 <.0001 22.66 Infty 

C: BMT 5.25 mg vs E: Phentermine 90 mg 29.28 5.38 <.0001 20.39 Infty 

BMT vs. Placebo (Absolute Abuse Potential, H0: μT - μP ≥ 11) 
A: BMT 1.75 mg vs F: Placebo 5.19 5.38 0.1410 -Infty 14.09 
B: BMT 3.5 mg vs F: Placebo 12.32 5.38 0.5972 -Infty 21.22 
C: BMT 5.25 mgvs F: Placebo 14.61 5.39 0.7481 -Infty 23.52 

Table 3 shows that for Good Effects VAS:  

•	 All 3 BMT doses showed significantly lower Good Effect VAS Emax scores compared with 
Phentermine 45 mg and Phentermine 90 mg (p < 0.01), indicating that subjects liked the 
positive controls significantly more than BMT. 
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•	 The comparisons of all 3 BMT doses versus placebo were not statistically significant (P 
value>0.05). The results showed that all 3 BMT doses were not similar to placebo. 

Table 4. Comparison of Overall Drug Liking VAS Emax, Completer Population 

Treatments LS Mean StdE Lower Upper 
A: BMT 1.75 mg 43.49 3.35 36.87 50.10 
B: BMT 3.5 mg 40.78 3.35 34.16 47.39 
C: BMT 5.25 mg 35.74 3.35 29.13 42.36 
D: Phentermine 45 mg 67.45 3.35 60.84 74.07 
E: Phentermine 90 mg 62.03 3.35 55.42 68.65 
F: Placebo 50.80 3.35 44.18 57.41 

Contrasts LS Mean StdE P-value Lower Upper 

BMT vs. Positive Controls (Relative Abuse Potential, H0: μC - μT≤ 0) 
A: BMT 1.75 mg vs D: Phentermine 45 
mg 23.96 4.38 <.0001 16.72 Infty 

B: BMT 3.5 mg vs D: Phentermine 45 mg 26.67 4.37 <.0001 19.45 Infty 

C: BMT 5.25 mg vs D: Phentermine 45 mg 31.71 4.38 <.0001 24.48 Infty 

A: BMT 1.75 mg vs E: Phentermine 90 mg 18.55 4.37 <.0001 11.32 Infty 

B: BMT 3.5 mg vs E: Phentermine 90 mg 21.25 4.38 <.0001 14.01 Infty 

C: BMT 5.25 mg vs E: Phentermine 90 mg 26.29 4.37 <.0001 19.06 Infty 

BMT vs. Placebo (Absolute Abuse Potential, H0: μT - μP ≥ 11) 
A: BMT 1.75 mg vs F: Placebo -7.31 4.38 <.0001 -Infty -0.08 
B: BMT 3.5 mg vs F: Placebo -10.02 4.37 <.0001 -Infty -2.79 
C: BMT 5.25 mgvs F: Placebo -15.06 4.38 <.0001 -Infty -7.82 

Table 4 shows that for Overall Drug Liking VAS: 

•	 All 3 BMT doses showed significantly lower Overall Drug Liking VAS Emax scores 
compared with Phentermine 45 mg and Phentermine 90 mg (p < 0.01), indicating that 
subjects liked the positive controls significantly more than BMT. 

•	 The comparisons of all 3 BMT doses versus placebo were statistically significant (P 
value<0.01). The results showed that all 3 BMT doses were similar to those for placebo. 

Table 5. Comparison of Take Drug Again VAS Emax, Completer Population 

Treatments LS Mean StdE Lower Upper 
A: BMT 1.75 mg 41.84 3.55 34.83 48.86 
B: BMT 3.5 mg 35.70 3.55 28.69 42.72 
C: BMT 5.25 mg 29.96 3.55 22.94 36.97 
D: Phentermine 45 mg 65.78 3.55 58.77 72.80 
E: Phentermine 90 mg 63.30 3.55 56.29 70.31 
F: Placebo 50.24 3.55 43.23 57.26 
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Contrasts LS Mean StdE P-value Lower Upper 

BMT vs. Positive Controls (Relative Abuse Potential, H0: μC - μT≤ 0) 
A: BMT 1.75 mg vs D: Phentermine 45 
mg 23.94 4.75 <.0001 16.08 Infty 

B: BMT 3.5 mg vs D: Phentermine 45 mg 30.08 4.74 <.0001 22.23 Infty 

C: BMT 5.25 mg vs D: Phentermine 45 mg 35.83 4.75 <.0001 27.97 Infty 

A: BMT 1.75 mg vs E: Phentermine 90 mg 21.46 4.74 <.0001 13.61 Infty 

B: BMT 3.5 mg vs E: Phentermine 90 mg 27.60 4.75 <.0001 19.74 Infty 

C: BMT 5.25 mg vs E: Phentermine 90 mg 33.35 4.74 <.0001 25.50 Infty 

BMT vs. Placebo (Absolute Abuse Potential, H0: μT - μP ≥ 11) 
A: BMT 1.75 mg vs F: Placebo -8.40 4.75 <.0001 -Infty -0.55 
B: BMT 3.5 mg vs F: Placebo -14.54 4.74 <.0001 -Infty -6.69 
C: BMT 5.25 mg vs F: Placebo -20.29 4.75 <.0001 -Infty -12.42 

Table 5 shows that for Take Drug Again VAS: 

•	 All 3 BMT doses showed significantly lower Take Drug Again VAS Emax scores compared 
with Phentermine 45 mg and Phentermine 90 mg (p < 0.01), indicating that subjects liked the 
positive controls significantly more than BMT. 

•	 The comparisons of all 3 BMT doses versus placebo were statistically significant (P 
value<0.01). The results showed that all 3 BMT doses were similar to those for placebo. 

3. Conclusions 

The primary objective of this trial was to evaluate the abuse potential of single subcutaneous (SC) 
doses of bremelanotide (BMT) compared to phentermine and placebo in healthy, recreational 
stimulant users. 

The reviewer analyzed the primary PD endpoint Drug Liking, and the secondary PD endpoints: 
Good Effects, Take Drug Again and Overall Drug Liking. The results from the statistical 
reviewer’s analyses establish that: 

•	 The validity of the study was determined from the comparison of Drug Liking Emax between 
each positive control and placebo. The mean difference was statistically significant for the 
comparisons between Phentermine 90 mg and placebo (P-value=0.0227). For the 
Phentermine 45 mg compared with placebo, the mean difference in Emax was not statistically 
significant (P-value=0.1556), however, the study was designed and conducted based on the 
recommendations in the draft guidance on the Assessment of Abuse Potential of Drugs (Jan 
2010), thus, the study was not powered with an adequate sample size to perform this post-hoc 
analysis, which should be considered in the interpretation of this result. 

•	 For the relative abuse potential tests: All 3 BMT doses were associated with significantly 
lower effects than the positive controls on the primary endpoint and secondary endpoints of 
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Good Effects, Take Drug Again and Overall Drug Liking (P value <0.01), indicating that 
subjects liked the positive controls significantly more than BMT. 

•	 For the absolute abuse potential test: For the primary PD endpoint Drug Liking, all 3 BMT 
doses versus placebo were statistically significant (P value<0.01), the results showed that all 
3 BMT doses were similar to placebo. For the secondary endpoints, except for Good Effect 
VAS, all 3 BMT doses versus placebo were statistically significant (P value<0.01), showing 
that all 3 BMT doses were similar to placebo. 
Overall, BMT produced abuse-related responses that were not significantly different than 
placebo. 

4. References 
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