
• • • _,2_.::~::?~-/ ~~~ • ~,~•;;~,r~•~.( (,~'7'v~~;:1, ,)!;~/:~~::;}".,/} ~~.j ~ ,• ••• '•:, -~:::';.: '·'.?<~f~:?t~·;::(i•}~~~:-r, Ainerican Journal of respiratory medicine _t.:··. r;·,.:'.,{:c:, ... :.' 'f°"-'-~_?.t :•.,.•;. ; .. .s .-1,,,.-,~·;;-_\~,h~, ,•.-. . . ·· · - · > · ,.:1,~';y . ,5 .. : 'l 
II • • # f - , .. f - , .-,;,;;·,. ._ ' ', , •\ <lt":,.;t-: ;z/ ',)-:,;'•~};~!z~: ,t.1,, •, .f, '-.. , • . . •.·· .•.'-.~:.\(,~•••:I<:•, ·· .. : •1 oUP - General Co et=t1on •· .. ,,."··:::;:r><:-~---• . · /:·;":'t<- - I 

W1 AM521NJ . . J;,{}:-::;;y( .-- ,· . · .. · . •. · ·::/:t}.- -.,::id 

v. 2, 

00

-

1 

::~::,:~-~~~-~~~ ::~e:i {f "~ c,, :, ; rfif@ffJtm ~@trudfriiiftHf/! 

-~•i::?~t1~ D R u G s ' ' E V I C E s A N D O T H E R I N T E R V E N T"J O N s ;fl~ 

)~tr~~:f::~-;)~t!:f?.i~\~'.Y(\;::.~;·i>~~t:\:::;~·t\;;)[i)f_'.~jJH~:::)~-t~1i:~'. .. /r:yr_;::,::/~-.,·. ~- :-J_, .;-.-~)~~- ' . ~~-1•:s~l/, ;i]:i;·i}.~·<i:(-!-;.(i.T~ii-.;:: <i\ 
' •,• • •• _~.- , / .~ ,, ,', >I. ; ., 't'.." ' ' '[ " " , . ••' " ' ' i•'<L;,,·,~.-· ,,,, ,,, ,.,, ,, ,, , , , , , • .. ,, . • ,., , . ' · . . . . •,~., .',i;i•I . ;: .. ,,., ,.,_,,,.. , , s • l••~~m8J1t~~ , 

-:?;,:{;' . 
. : :·;.\:-: .~. ~}. ·: .·/ :. :- /·._'.):)_>> 

·_ :~1(;;:\:Ji/\\!}:-:-,·. 

- ... ,.,.</:-' 

'· .. , ... . _. -.; ,:: .,;·,. 

PROPERTY OF THF.. 
NATIONAL 
LIBRARY OF 
MEDICINE 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Vol. 2, No. 1, 2003 

Contents 

Current Opinion 

American Journal of 

Respiratory Medicine 

Psychiatric Factors in Asthma: Implications for 
Diagnosis and Therapy 
S Rictvcld, TL Creer 

1-10 

., .......... , . > .&.~,, J ' •. ~ ''"F . . , y ··....,·vvA .:•-.· .-;··,·· .s ···.,<·.· .• c= ·. •, . _, < ...... ·------·-- . . ·•,, :, · .. ,--·: ·.,:, ·:.·· . . . < . :· '. [ ·;.,.,/ .·· < ..,,. .... . .,... __ ,,_.,_,,_ .. >) -~_ ... , ... ...,, ... ···:.··•·. ··:·· . .... . ..... , ·.:·:. · " •·. ..... _ _._ ... _-.. - ·:. > _ _._. __________ .. ---~--- .·,.· ·.· < .· - ........ h ' --~- 'K > .,......._.. &, '" '<CC/>/ ""'~--,·· .v.:.:·,.;.,~· 

Leading Articles Clinical Usefulness of Inflammatory Markers in Asthma 11-19 
PAB Wark, PG Gibso11 

Therapy in Practice 

Review Article 

Serotonin Agonists and Antagonists in Obstructive 21-29 
Sleep Apnea: Therapeutic Potential 
SC Vcnscy 

C/1/11111ydia pne11111cmiae Infections in Asthma: 31-38 
Clinical Implications 
M Ge11cay, M Roth 

Optimizing Treatment Outcomes in Severe 
Community-Acquired Pneumonia 
F Rodriguez de Cnstro, A Torres 

Comparison of Intranasal Corticosteroids and 
Antihistamines in Allergic Rhinitis: A Review of 
Randomized, Controlled Trials 
LP Nielsen, R Dn/1/ 

39-54 

55-65 

OriginCll R~S~Clr~h.Arti~'I~ - r . . . ..... .. . Inhal~d torh~~ster~id~~With/With~lllt Lo;g~Acting . ·~~ .... - ~~· 67-74 ~ 
~-Agonists Reduce the Risk of Rehospitalization and 
Death in COPD Patients 
JB Sorin110, VA Kiri, NB Pride, J Vestbo 

Adi's otug Ev~IUClti;~- -~- .. -= .... ·. . Cefepi~;: A. Re;i;vV ,()fit; Us~ i11A tl1e M;1~ai~1~ent of - . ·. . . ··. . ... 75-107 
Hospitalized Patients with Pneumonia 
TM C/1np111n11, CM Perry 

American Journal of Respiratory Medicine is indexed in C/1c111icnl Abstracts. lndexing by all major biomedical databases has been applied for. Individual articles 
are available through the ADONIS document delivery system and arc available on-line via the World Wide Web through lngenta. Further details are available 
from the publisher. 

Th is mate ria I was co p.ied 
at t he N LM and may b-e 
~u b-ject US Co p.yright Laws 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


L.a~ 0 a ·1s 
INTERNATIONAL 

A Wolters Kluwer Compnuy 

International Editorial Board 

N.C. Barnes, London, England 

E.D. Bateman, Cape Town, South Africa 

A Bufe, Boch11111, Gernrnny 

W.W. Busse, Madison, WI, USA 

J. Brostoff, London, England 

K.F. Chung, London, England 

H.G. Colt, Orange, CA, USA 

D.B. Coultas, Jacksonville, FL, USA 

B.A. Cunha, Mineola, NY, USA 

L.M. DuBuske, Boston, MA, USA 

J.A. Elias, New Haven, CT, USA 

R. Feld, Toronto, ON, Canada 

J.M. FitzGerald,Vancorwer, BC, Canada 

P.G. Gibson, Newcastle, NSW, Australia 

H.L. Halliday, Belfast, Northern Irelmrd 

S.T. Holgate, Southampton, England 

S.S. Hurd, Gaithersburg, MD, USA 

N.N. Jarjour, Madison, WI, USA 

E.F. Juniper, Basham, England 

N. Keicho, Tokyo, Japan 

S.C. Lazarus, San Francisco, CA, USA 

G.A. Lillington, Palo Alto, CA, USA 

R.J. Martin, Denver, CO, USA 

E.R. McFadden, Cleveland, OH, USA 

P.G. Noone, Chapel Hill, NC, USA 

S.I. Rennard, Omaha, NE, USA 

R.E. Ruffin, Adelaide, SA, Australia 

C.A. Sorkness, Madison, WI, USA 

D.P. Speert, Vancouver, IJC, Canada 

S. Suissa, Montreal, QC, Canada 

W.C. Tan, Singapore 

D.R. Taylor, Dunedin, New Zealand 

M.M. Weinberger, Iowa City, IA, USA 

American Journal of 

Respiratory Medicine 
Aim and Scope: The American Journal of Respiratory Medicine publishes a regular 
program of independent review articles covering all aspects of the management of 
respiratory disorders, particularly the place in therapy of newer and established 
drugs and devices, with the aim of promoting rational therapy and effective patient 
management within the discipline of respiratory medicine. 

The Journal includes: 

• Leading/ current opinion articles providing an overview of contentious or emerg
ing areas and key regulatory and ethical issues 

• Definitive reviews on a broad range of topics relating to the manngement of 
respiratory disorders 

• Therapy in practice reviews covering optimum rnnnagment of specific conditions 
• Adis Drug Evaluations reviewing the properties and place in therapy of both 

newer and estc1blished drugs 
• Adis Drug Profiles reviewing innovations in patient management with expert 

commentaries 
• Original research articles. 

All manuscripts are subject to peer review by international experts. Letters to the 
Editor are welcomed and will be considered for publication. 

Editor: Rosie Stather 

Publication Manager: Hera Millard 

Editorial Office and Inquiries: Adis Jnternc1tional Limited, 41 Centorian Drive, 
Private Bag 65901, Mairangi Bay, Auckland 10, New Zealand. Information on 
the preparation of manuscripts will be provided to authors. 

E-mail: respiratory@aclis.com http://www.aclis.com/ res 

American Journal of Respiratory Medicine (ISSN 1175-6365): 6 issues are published annu

ally by Adis International Limited. Annual 2003 subscription price: institutional $US599; 

personal $US! 95. Subscription orders must be prepaid. All subscriptions to A dis titles 

include electronic access i1t no extrn cost (further subscription information b given at 
the back of eacl1 issue). 

Policy Statement: Although great cMe has been taken in compiling the content of this 

publirntion, the publisher and its servants Me not responsible or in m1y way Iinble for the 

currency of the information, for any errors, omissions or inaccurncies, or for any consequences 

arising therefrom. Inclusion or exclusion of m1y product does not imply its use is either 

advocntcd or rejected. Use of trndc names is for product identifirntion only and docs not imply 

cndorscmcnt. Opinions expressed do not neccssnrily reflect the views of the Publisher, Editor 
or Editorial 13oard. 

Copyright: (<;) 2003 Adis International Ltd. All rights reserved throughout the world m1d in 

all languages. No part of this publication may be reproduced, transmitted or stored in any form 

or by any mcm1s either mechanical or electronic, including photocopying, recording, or through 

an information storage and retrieval system, without the written permission of the copyright 

holder. The appearance of the code at the top of the first page of an article in this journal indicates 
the copyright owner's consent that copies of the urticlc may be made for the personal or internal 

u~c of specific clients. This consent is given provided that the fee of $US30 per copy is paid 

directly to the Copyright Clearance Center Inc., 222 Rosewood Drive, Danvers, Massachusetts 

Ol~23, USA, for copying beyond that permitted by sections 107 or 108 of the US Copyright Law. 

Tlus consent docs not extend to other kinds of copying such as copying for general distribution, 

for advertising or promotional purposes, for creating new collective works, or for resale. 

Th is m.ate,r ia I was copied 
at the N LM and m ay be 

5:ubj.ect US Copyright Laws 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


This material may be protected by Copyright law (Title 17 U.S. Code) 

REVIEW ARTICLE Am J riospir Med 2003: 2 (I ): 55-65 
l l 75·6.365/03/000 1-0055/$:JD.00/0 

,,...-~ ··LA!✓-.. /4 _.c., - ·•·••· .. . ,- .. -~.• . .., . .. ~~- ---~k.h- .-. ., . ~- .. -- ,.__- ---~ · · •••---·~ - -,, 2 ~ . . ........... --.~ .. -;.> 4 •-~ ~··•.· ... · . - ✓ - -. · -- ~ - •. · .._ ..,_,,..__,..__ ...... . •; .• ,-..,•,..-. ~..,;,, ... . .......... • •-- ~···· ,._ .. "";" •··< ~ J>'....,Jc=-.:f 

·'.:.i Adls lr1t0rnotionol Um1l0d . All 1lot·11 s ,0s0rv0d. 

Comparison of Intranasal Corticosteroids and 
Antihistamines in Allergic Rhinitis 
A Review of Randomized, Controlled Trials 

Lars P. Nielsen1,2 and Ronald Dahl2 

1 Depurtment of Clinical f'hilrmacology, University of Aarhus, Aurhus, Denmark 
2 Depurtment of Respirntory Diseases, Aarhus University Hospital, Aarhus, Denmark 

Contents 

Abstract , , , , . . , . . . . 
l. Antihistamines . . . . . . . . . 

l . l General Considerations 
l .2 Oral Antihistamines .. . 
l .3 Intranasal Antihistamines 

2. Corticosteroids . . . . . . . . 
2. l General Considerations 
2.2 Intranasal Corticosteroids 

3. Comparing Antihistamines and Intranasal Corticosteroids in Allergic Rhinitis 
3. l Perennial Allergic Rhinitis . . . . . . . . . . . . . . . . . . ... . 
3.2 Seasonal Allergic Rhinitis . . . . . . . . . . . . . . . . . . . . . . 
3.3 Combination of Antihistamines and Intranasal Corticosteroids 
3.4 Safety .. . .... . 
3.5 Cost-Effectiveness . 

4. Conclusion . . . . . . . . 

55 
56 
56 
56 
56 
57 
57 
57 
58 
58 
58 
60 
60 
61 
61 

Abstract For several years there has been discussion of whether first-line pharmacological treatment of allergic rhinitis 
should be antihistamines or intranasal corticosteroids. No well documented, clinically relevant differences seem 
to exist for individual nonsedating antihistamines in the treatment of allergic rhinitis. Likewise, the current body 
of literature does not seem to favor any specific intranasal corticosteroid. When comparing efficacy of antihis
tamines and intranasal corticosteroids in allergic rhinitis, present data favor intranasal corticosteroids. Interest
ingly, data do not support antihistai11ines as superior in treating conjunctivitis associated with allergic rhinitis. 
Safety data from comparative studies in allergic rhinitis do not indicate differences between antihistamines and 
intranasal corticosteroids. Combining irntihistamines and intranasal corticosteroids in the treatment of allergic 
rhinitis does not provide additional beneficial effects to intranasal corticosteroids alone. 

Considering present data, intranasal corticosteroids seem to offer superior relief in allergic rhinitis, when 
compared with antihistamines. 

Allergic rhinitis is a disease characterized by nasal obstruc
tion, rhinorrhea, sneezing and nasal itch and often accompanied 

by conjunctivitis. It is elicited by IgE-mediated allergic inflam

mation of the nasal mucosa. The disease prevalence is 10-20% 

of the population in industrialized countriesl 11 and seems to be 

increasing.1 2-31 Although allergic rhinitis is not a life-threatening 
disease, it can severely affect patients' quality of lifel 4-Cil and can 

cause comorbidity from other diseases, such as asthma, sinusitis, 
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otitis media and conjunctivitis.171 Allergic rhinitis can be either 
seasonal, i.e. present at certain times of the year such as during 
the pollen season, or perennial, i.e. present at all times of the year. 

Applicable therapeutic initiatives in allergic rhinitis are al
lergen avoidance, allergen immunotherapy and pharmacological 
intervention. This review considers first-line pharmacological 
treatment of allergic rhinitis, in which two main treatment options 
have evolved, i.e. antihistamines and intranasal corticosteroids. 
The choice between these options has been extensively discussed 
since the introduction of intranasal corticosteroid treatment. 181 

Evidence presented in this review considers only data obtained 
in patients with allergic rhinitis. Medical literature including ab
stracts and randomized trials published in the English language 
during the period 1966-200 I on antihistamines and intranasal 
corticosteroids in the treatment of allergic rhinitis were identified 
using Medline. 

1. Antihistamines 

l. l General Considerations 

Histamine is the major pathophysiological mediator of aller
gic rhinitis, almost exclusively exerting its action through stim
ulation of the HI receptor. Whether other histamine receptors 
have any effect in allergic rhinitis remains to be clarified. Anti
histamines in the treatment of allergic rhinitis are, thus, HI recep
tor antagonists.I 9, 101 An additional anti-inflammatory effect of H 1 
antihistamines has been proposed, as some newer compounds 
seem to influence cytokinc production, mediator release or in
flammatory cell flux.I 11 -19! However, other studies have been un
able to reproduce such findings.1 20-231 Whether antihistamines of
fer additional and clinically relevant anti-inflammatory effects 
along with their inhibition of histamine action needs further clar
ification. 

1.2 Oral Antihistamines 

Numerous HI receptor antagonists have been developed over 
the years. For oral use, these can roughly be divided into older, 
first-generation (e.g. chlorpheniraminc, diphcnhydraminc, pro
mcthazinc and tripolidine) and newer, second-generation antihis
tamines (acrivastinc, astemizolc, cctirizine, ebastine, fcxofenad
inc, loratadine, mizolastinc and tcrfcnadinc). This review deals 
with the newer antihistamines, as use of the older drugs in allergic 
rhinitis is limited by their adverse effects, mainly sedation and 
anticholinergic activity. 

All of the newer antihistamines are effective in the treatment 
or allergic rhinitis by decreasing nasal itching, sneezing and rhi
norrhca, but have a poor effect upon nasal congestion.1 24-31 1 They 

,u Adls International Limited, All rights rosorvod 

are also effective upon conjunctivitis and recent results sccn1 to 
indicate some influence on lower airway symptoms which oftQn 
co-exists with allergic rhinitisY2,33 1 

Moreover, the pharmacokinctic profile or these drugs is H\.1-
vantag~ous when compared with that of the older oncs_l:141 TbQy 
have an onset of action within 1-2 hours, lasting for 12-24 hour~, 
except for acrivastine, which has to be given at 8-hour interval;;. 
With the exception of cetirizine and fcxofenadine, which arc c>-i
crctcd almost unchanged, the drugs in this group arc mctaboliz,:c! 
via the hepatic cytochrome P45O (CYP) system by CYP3A. As a 
number of other compounds (antimycotic conazoles, rnacrolide 
antibacterials and grapefruit juice) are substrates for this enzy1111:, 
this obviously provides a theoretical risk for intcractions.1 35 1 This 
is probably a contributing factor to the occurrence of severe c.,ll'
diac arrhythmias (such as 'torsade de pointes') and deaths, which 
have been described following treatment with tcrfcnadine anti 
astemizole.136-381 These effects seem to be enabled through u 
quinidine-like action, causing a prolongation of the QT inter
val.139.401 At present, no clinical evidence has demonstrated car. 
diac adverse effects from other second-generation antihista. 
mines, when considered at therapeutically appropriate levels. 
However, in a consensus statement on the treatment of allergi\:: 
rhinitis the European Academy of Allergology and Clinical 1111. 
munology recommends that antihistamines that arc rnetabolizetj 
by CYP45O or have quinidine-like actions be avoided in ris~ 
groups, i.e. patients with impaired hepatic function or cardia\:: 
arrhythmia.f41 I 

Astemizole can also act as an appetite stimulant and result i11 

increased bodyweight.142.431 The cause of this action remains ob, 
scure, although a CNS-mediated mechanism, such as serotonin an, 
tagonism, could be speculated. However, whether this adverse 
effect is seen exclusively with astemizole remains unclear, as data 
regarding this parameter are lacking for other second-generation 
antihistamines. 

While CNS-related adverse effects were a major charac
teristic of the first-generation antihistamines, the piperazine/pi
pcridine-derived structures of the newer generation reduce their 
CNS penetration, although sedative effects have been described 
for some of the compounds, e.g. acrivastinc1 441 and cetirizine.1451 
The binding affinity to muscarinic receptors is also decreased. 
With the exception of cardiac adverse effects, this leaves second
generation antihistamines with a therapeutic index superior to 
that of first-generation antihistamines. 

1.3 Intranasal Antihistamines 

Azelastine and levocabastine are two newer HI receptor an
tagonists for topical use. When applied intranasally, both have 
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