
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

208630Orig1s000 
 
 

CLINICAL REVIEW(S) 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Clinical Review
Betsy Ballard, MD
NDA 208630
Gleolan (5-aminolevulinic acid)

CDER Clinical Review Template 2015 Edition 1
Version date: November 5, 2015 for initial rollout (NME/original BLA reviews)

CLINICAL REVIEW
Application Type NDA

Application Number(s) 208630
Priority or Standard Fast Type Designation

Submit Date(s) 12/6/2016
Received Date(s) 12/6/2016

PDUFA Goal Date 6/6/2017
Division/Office DMIP/OND IV

Reviewer Name(s) Betsy Ballard, MD
Review Completion Date 5/15/2017

Established Name Gliolan (5-Aminolevulinic Acid)
(Proposed) Trade Name Gleolan

Applicant NX Development Corp
Formulation(s) Oral powder

Dosing Regimen 20mg/kg given a single time 3-4 hours prior to surgery
Applicant Proposed 

Indication(s)/Population(s)
An imaging agent to facilitate the real time detection and 
visualization of malignant tissue during glioma surgery.

Recommendation on 
Regulatory Action 

Approval

Recommended 
Indication(s)/Population(s) 

(if applicable)

An imagining agent indicated as an adjunct to other neurosurgical 
tools, to visualize WHO grades III and IV gliomas intra-operatively 
during glioma surgery.

(This is the reviewer’s proposed statement and may differ from 
the indication that will be approved)

Review Team Clinical Reviewer:  BALLARD, BETSY  
Statistician:  MUCCI, ANTHONY
Clinical Pharmacology:  JOHN, CHRISTY S. 
Non-Clinical Reviewer:  HONCHEL, RONALD  
Product Quality Reviewer:  AMARTEY, JOHN K. 
Product Quality Reviewer:  HABER, MARTIN T. 
Product Quality Microbiology Reviewer:  PFEILER, ERIKA A. 
CDRH Consultants:  OGDEN, NEIL  and CHEN, COLIN KEJING 
(DSD/GSDB I)
Regulatory Project Manager:  SKARUPA, LISA M

Reference ID: 4106167 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Clinical Review
Betsy Ballard, MD
NDA 208630
Gleolan (5-aminolevulinic acid)

CDER Clinical Review Template 2015 Edition 2
Version date: November 5, 2015 for initial rollout (NME/original BLA reviews)

Table of Contents

Glossary ..........................................................................................................................................8

1 Executive Summary ...............................................................................................................10

1.1. Product Introduction......................................................................................................10

1.2. Conclusions on the Substantial Evidence of Effectiveness.............................................10

1.3. Benefit-Risk Assessment ................................................................................................10

2 Therapeutic Context..............................................................................................................16

2.1. Analysis of Condition......................................................................................................16

2.2. Analysis of Current Treatment Options .........................................................................17

3 Regulatory Background .........................................................................................................19

3.1. U.S. Regulatory Actions and Marketing History.............................................................19

3.2. Summary of Presubmission/Submission Regulatory Activity ........................................19

3.3. Foreign Regulatory Actions and Marketing History .......................................................21

4 Significant Issues from Other Review Disciplines Pertinent to Clinical Conclusions on 
Efficacy and Safety ................................................................................................................21

4.1. Office of Scientific Investigations (OSI) ..........................................................................21

The results of the OSI data confirmation were not available at the time of this review..........21

4.2. Product Quality ..............................................................................................................21

4.3. Clinical Microbiology......................................................................................................21

4.4. Nonclinical Pharmacology/Toxicology ...........................................................................21

4.5. Clinical Pharmacology ....................................................................................................22

4.5.1. Mechanism of Action..............................................................................................22

4.5.2. Pharmacodynamics.................................................................................................23

4.5.3. Pharmacokinetics....................................................................................................23

4.6. Devices and Companion Diagnostic Issues ....................................................................23

4.7. Consumer Study Reviews...............................................................................................24

5 Sources of Clinical Data and Review Strategy .......................................................................24

5.1. Table of Clinical Studies .................................................................................................24

5.2. Review Strategy .............................................................................................................27

Reference ID: 4106167 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Clinical Review
Betsy Ballard, MD
NDA 208630
Gleolan (5-aminolevulinic acid)

CDER Clinical Review Template 2015 Edition 3
Version date: November 5, 2015 for initial rollout (NME/original BLA reviews)

6 Review of Relevant Individual Trials Used to Support Efficacy .............................................28

6.1. Fluorescence-guided resection of malignant gliomas with 5-Aminolevulinic acid (5-ALA) 
vs. conventional resection........................................................................................................28

6.1.1. Study Design ...........................................................................................................28

6.1.2. Study Results ..........................................................................................................32

6.2. Clinical Phase II Trial of 5-Aminolevulinic Acid Hydrochloride (5-ALA, 5-ALS) for 
Fluorescence-guided Resection of Malignant Gliomas (ALS-28) ..............................................43

6.2.1. Study Design ...........................................................................................................43

6.2.2. Study Results ..........................................................................................................47

6.3. Clinical Phase II Trial of MC 506/1 (5-Aminolevulinic Acid hydrochloride, 5-ALA, 5-ALS) 
for Fluorescence-Guided Resection of Malignant Gliomas in Progression Therapy (ALS-30) ..50

6.3.1. Study Design ...........................................................................................................50

6.3.2. Study Results ..........................................................................................................52

7 Integrated Review of Effectiveness .......................................................................................56

7.1. Assessment of Efficacy Across Trials ..............................................................................56

7.1.1. Primary Endpoints ..................................................................................................56

7.1.2. Subpopulations .......................................................................................................60

7.1.3. Dose and Dose-Response .......................................................................................60

7.1.4. Onset, Duration, and Durability of Efficacy Effects.................................................60

7.2. Additional Efficacy Considerations.................................................................................60

7.2.1. Considerations on Benefit in the Postmarket Setting.............................................60

7.2.2. Other Relevant Benefits..........................................................................................60

7.3. Integrated Assessment of Effectiveness ........................................................................61

8 Review of Safety....................................................................................................................62

8.1. Safety Review Approach ................................................................................................63

8.2. Review of the Safety Database ......................................................................................63

8.2.1. Overall Exposure.....................................................................................................63

8.2.2. Relevant characteristics of the safety population: .................................................63

8.2.3. Adequacy of the safety database: ..........................................................................63

8.3. Adequacy of Applicant’s Clinical Safety Assessments....................................................64

8.3.1. Issues Regarding Data Integrity and Submission Quality........................................64

Reference ID: 4106167 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Clinical Review
Betsy Ballard, MD
NDA 208630
Gleolan (5-aminolevulinic acid)

CDER Clinical Review Template 2015 Edition 4
Version date: November 5, 2015 for initial rollout (NME/original BLA reviews)

8.3.2. Categorization of Adverse Events ...........................................................................64

8.3.3. Routine Clinical Tests ..............................................................................................64

8.4. Safety Results.................................................................................................................65

8.4.1. Deaths.....................................................................................................................65

8.4.2. Serious Adverse Events...........................................................................................66

8.4.3. Dropouts and/or Discontinuations Due to Adverse Effects....................................66

8.4.4. Significant Adverse Events......................................................................................66

8.4.5. Treatment Emergent Adverse Events and Adverse Reactions ...............................67

8.4.6. Laboratory Findings ................................................................................................67

8.4.7. Vital Signs................................................................................................................68

8.4.8. Electrocardiograms (ECGs) .....................................................................................68

8.4.9. QT ...........................................................................................................................69

The applicant also stated that the post-marketing world-wide data base was queried 
and there were no cardiac events associated with QT prolongation. ..............................70

8.4.10. Immunogenicity...............................................................................................70

8.5. Analysis of Submission-Specific Safety Issues ................................................................70

8.5.1. Neurologic Events ...................................................................................................70

8.5.2. Photosensitivity ......................................................................................................71

8.6. Safety Analyses by Demographic Subgroups .................................................................72

8.7. Specific Safety Studies/Clinical Trials .............................................................................72

8.8. Additional Safety Explorations .......................................................................................72

8.8.1. Human Carcinogenicity or Tumor Development ....................................................72

8.8.2. Human Reproduction and Pregnancy.....................................................................72

8.8.3. Pediatrics and Assessment of Effects on Growth ...................................................72

8.8.4. Overdose, Drug Abuse Potential, Withdrawal, and Rebound.................................72

8.9. Safety in the Postmarket Setting ...................................................................................72

8.9.1. Safety Concerns Identified Through Postmarket Experience .................................72

8.9.2. Expectations on Safety in the Postmarket Setting..................................................72

8.10. Additional Safety Issues From Other Disciplines ........................................................73

8.11. Integrated Assessment of Safety................................................................................73

9 Advisory Committee Meeting and Other External Consultations .........................................73

Reference ID: 4106167 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


