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DEP<\RTMENT OF HEALTH & HUMAN SERVICES 

NDA 20-786 

Hoechst Marion Roussel, Inc. 
. P .o Box 9627 

Kansas City, .MO 64134-0627 

Attention: Elaine Waller, Pharm.D. 
Vice President, 
North American Regulatory 

Dear Dr. Waller: 

Public Health Service 

Food and Drug .Administrat1on 
Rockville MD 20857 

2 4 : ' 

. ·.- ·· .... 

Please refer to your new drug application dated December 20, 
1996, received December 20., 1996, submitted under section 
SOS(b) of the Federal Food, Drug, and Cosmetic Act for 
Alleg.ra-D. {fexofenadine HCl 60 mg and pseudoephedrine HCl 120 
mg) Extended-Relea.se Tablets. 

we acknowledge receipt of your submissions dated Jam.1ary 9 and 
17, Pebrqary 5 _, 11., and l~t Marc:h 10, 14, <~.n<i 31, ,April 30, 
May2o, June 2 and 26, Jl.llY 2 1 21, and 25, August 15 and 19, 
September 15, 25, and 361 November 4, 5, 13, . . 14, and ;1.71 and 
December 5, 11, 12, 15, 17, and 19, 1997. The user fee goal 
date for this application is January 2, 1998. 

Thisnew drug a.pplication proV"ides for _the relief of symptoms 
as:;sociated with season~l allergic rhinitis in adults and 
children 12 year of age and older. · · 

We hay,e completed the review of this application 1 as amended, 
including the submitted draft labeling, and _have concluded 
that adeguate inf9nnation has been presented to demonstrate 
that the drug product is safe and effective for use as 
recommended in the draft labeling in the submission dated 
December 19 , 1997, with the revisions listed below. 
Accordingly, the application is approved e .f .fecti ve on the date 
of this letter~ The revisions are as follows. 

1. The immediate carton and container labeling should 
contain the lot or control number . 

2 . In the last paragraph qf the. HJ?harmacokineticsn 
subsection, .the 'reference to "Dosage and 
Administral;i.on" should be capita.li~ed. 

3 .. In the 11 Carcinogenesis, Mutagenesis, Impairment o·f 
Fertility~' subs.ection, third • paragraph, the sentence 
reading 11 (approximat ely ~/2 and 1/3, 
respectively .. . )" should read 11 (approximately 1/3 
and 1./2, respectively ... )." In addition, the word 
''times" shoul d be deleted from this. senten(;:e ~ 

- --- ··- - - ----·····································-·--·· 
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NDA 20 - 786 
Page 2 

These revisions are terms of the NDA approval . .. Marke.ting the 
prodUct before making the revisions, exactly as requested, in 
the product's final printed labeling {FPL) may render the 
product misbranded and an unapproved new d:rug .. 

Please submit 20 copies of theFPL as soon as it is a\7ailable, 
in no case more than 30 days after it is printed. . ?leas~ 
individually mount ten of the copies on heavy-weight paper or 
similar material. For adminis.trati ve purposes, this 
submission should be designated "J?PL for approved NDA 20-786. 11 

Approval of this submission by FDA is required before· t~e 
labeling is used. 

Should additional information relating to the safety and 
effectiveness o.f the drug become available, ·revision of the 
labeling may be required. · 

We remind you of your Phase 4 commltments specified in your 
submission dated December 5, 1997 . . These commitments, along 
wi-th any completion dates agreed upon, are listed below. 

Protocol~, data, and final reports should b .e submitted to your 
IND . this product apd a copy of the coyer letter sent to 
thi-s NDA. Should an ~rND not be required to meet your Phase 4 
commitments, please ~ubmit protocols, data, and final repor-ts 
to this NDA as correspondences. In addition, ~we re-quest unde-r 
21 CF'R.· 31 4 .8l(b) (2) (vii} that you inclu de i n your annual 
r eport t () this_application , a statussummary of eacl1 
commitment . The status summary should includeth~ number of 
patients entere<l in each study, expected completion and 
submission dates, and any changes in plans since the la:st 
annual report. . For administ;rGiitive purposes, alL submissions, 
includi ng labeling supplements , relating t o these Phase 4 
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20 
Page 3 

commitments must be clearly designated ''Phase 4,. Commitments. u 

ln. addition, we remind you of the following agreements . 

. "' 

of. tbe methods been completed. 
the present. time, policy Center not to 

wit:Jihold . approval .hecatlse methods are being validated. 
Nevertheless, we expect your continued cooperation to resolve 
any problems that may be icientified .. 

We 
an 

one 
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NDA.~Z0-786 Page I 

NOV 26 f997 
. .. 

MEDICAL OFFICER REVIEW 
Division ofPulmonary Drug Products (HFD .. S70) 

Applitation # : 20~786 

Spol!lsor'.: HoecbstMarion Roussel, Inc. 
App!li:ation Type: f.'(DA 

Product/Proprietary ALLEGRA-D Extended 
Name: ReleaseTable-t 

Principal Investigator: Not Appfi<:able USAN/Established Name: Fexofenadine HCt60 
rogiPseudoephedrine HCl 
120 mg EA1ended Release 
Tablets 

Category ofDrug: Histamine H1 Receptor 
Antagonist/l)econg'estant 

Route of Administration: Oral 

Rniewer: Alexandra S. Worobec, M.D. Review Date: 11110/97, reviseifhl~/97 

· Document Dat.e: 

l>eeember 20, t996 
Apri130,J991 

May 20, 1991 

No~·embetl3, 1997 

Document Date: 

July 31, l~9S 

.;\ugust8, 1995 

. . . .. . 

.. SUBMISSIONS REVIEWED IN THIS DOCUMENT 

CDER Stamp Date: 

l>ecember 20,1996 
May l, 1997 
Mayll, 1997 

Novem.berl 7, 1997 

Submission Type: 

NDAl0-786 
NDA 20~786 
NDAl0-786 
NDAZ0-786 

Comments: 

120 DaySafety1Jpdate 

Protocol PR003S 

fto•ocol PR003S 

RELATED APPLICATJONS(ifapplicable) 

APPUCATION Type: 

NDA20-62S 

IND 

Comments: 

NDAApplication for ALLEGRA 

IND Application forALLEGRA·D 

Overview of Application/Review; Tbis is anNDA for ALLEGRA-D (fexofenadine HCL60 mglpseudoepbedrine HCI 
120 mg tablet combination}administered twice aday for the treatment of symptoms ofSAR (including nasal 
congestion} ill adults and children 12 years of age and older. One clinical ragweed SARtrial (P00035)and5 human 
PK trials wee~ evaluated to assess the efficacy ofthis combination treatment with respect to each individuat 
component of AL£EGRA-D . . Wbilebioequivalencewas not demonstrated .'or the pseudoephedrine HCI co-mponent 
a.t .the end-of dosing interval (but was for fbe fe~ofenadine FICI component), statistically significant reduction in 
nasal congestion (the pseudoeplredrine mediated symptom) was shown in tile study PR0035 at tbe end~of-dosing 
interval. ALLEGRA~l> likewise maintained an adequate duration of effect and was sbowb to reduce .most SAR 
symptoms l-3 hours after dosing . . No outstandln~safetyconcerns were seen with .ALLEGRA-D, with no evidence of 
eard.iac arrbytbmias or QT .. prolongation.. Headache, insomnia, and nausea were the most frequent AEs based on 
an safety ev11luable combination group population of 215 patients. Based on a review of the data presented in tbe 
submission forNJ)AZ0-786, tbe medicalteview.e-r reconilll~nds approvalof ALLEGRA·D In adul~ and childrent2 
years of age ~n.dolder;ror tbe:treatmentohymptoms ofSAR and nasal CQ>ngestion. . 

• Outstanding Issues: None 
Recommended Regulatory .Action~ Approvable drive location:o:\NDA\l0786\clin\97-ll.-l8.rev 

New Clinical Studies: NA Clini~~tHold NA Study May Procffd 
NDAs: / 

Efficacy!L11.bel Supp.: .··· NA Appro;a!~ ~ NA 

Signed; Medical Reviewer; /. .h. 1 . w, ,.,..,,.. tf.J) . Date: 

Not Aypr"J'able 

nltBlU 
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Medical Officer's Review 

NDA#: 20-786 
20-786 

Submission Date:. December 20, 1996 
FilingDate: January2, 1997 Medical Officer Review: 
Review Completed: 

Drug Name: 
1.2.1. Generic Name: Fexofenadine HCI 60 mg/Pseudoephedrine HCl 120 mg 

1.2.2 .. 
1.2.3. 

1.3. 
1.4. 

1.5. 
1.6. 

Extended-Release Tablet · ·- ~ ~ 

Proposed Trade Name.: ALLEQRA .. on.t Extended. Release Tablet 
Chemical Name: Fexofenadine HCI: (±)-4~{1 [Hydroxy-4-[4.

(hydrmtydiphenylmet:b:yl);.J.piperldinyi]-but;yl]-a-a
dimethylbenzenacetic acid HCl (MDL 16,.455A) 
Pseudoephedrine HCI: [S{R*,R*)..a.:[I
(Methyla.mino)ethyl].;benzenemethanol HCl 

Sponsor: Hoechst Mariqn Roussel, Inc. 
Phatn1acologic Category: Histamine H1 .. tecepto,r antagonist/decongestant 

combination 
Proposed Indication: Treatment ofsymptoms due to seasonal allergic rhinitis 
Dosage fom:t and .route of administraticm: Fexofenadine HC1•60 

· mgiPseudoephedrine HCl 120 mg 
Extended Release tablet twi.ce a day~ 

1.7. NDADrug Classification: S 
1.8. Related Dru.gs: NDA20--62S: ALLEGRATM (Fexofenadine 60 mg 

capsules), Approved July 25, 1996. 
1.9. Related Reviews: Chemi.s.try revi.ew#l dated: 04/l4/97 

Chemistry review #2 dated: 07/31197 
Chemistry review#3 dated,: 
Pharrn.acology!roxioology review dated: 03/14197 
Pharma.cology!roxicology 

Environrne.ntal Assessment dated: 03/12197 
Statistical review dated: ll/05/97 
Biopharmae~utics review dated: 10/17197 

MEDA_APTX035051 04 

PTX0126-00009 
9



NDAfl20·786 Page3 

2.0. TABLE OF CONTENTS 

3.0. CONDUCT OF THE.REVIEW .............................................................................. 5 

4.0. CHEMISTRY, MANUFACTURING, AND CONTROLS .................................... .S 

s~o. ANIMAL PHARMACOLOGY!fOXICOLOGY ................................................... 7 

6.0. CLINIC~ BACKGROUND .......................................... _ ......... , ...............•.. :-..: ...• '!\ •••• 1 
RelevantHurnan Experience ..... ~ ..................... ............................... _ .... _, ...................... 7 
Important Infonnation from telatedlNDs andNDAs ...................... ., .................. , ... 8 
F qfeign Experiellce, .................................................. _ ..•.. _, ........................................... , ... 8 
Human Phannacology, pharmacokinetics, pharmacodynamics ..................... .._ ...... 8 
Directions ·for use ................................................................... .J ................................ l 0 

7;0. DESCRIPTIONOFCLINICALDATA SOURCES .... ,, ........................................ lO 

8.0. CLINICAL STUDIES 

SEASONAL ALLERGIC.RHIN!TIS (Pivotal Trial)! 
8.1 .. Protocol No. Ol6455PR0035:Acomparative study of the safety 

and efficacy of twice·da,ilyfexofenadineHCl.60 mg-.pseudoephedrine 
ijCl.120 mg combination :vs. its ~ntponentsalone in the management 
of ragweed seas<>nal allergy. 

8.1.1. Ohjective ......................... ~··········· · ··················· ······ .. ······ .................... ll 
8.1.2. Study. Design ................... -..................................................................... 11 

8.1.3.l .a .. -Population ..................................................................................... 11 
8.1.3.l .b .. Procedure ..................................................... ~ .•...• -. ........................ 15 
8.1.3.2. Clinical Endpoints .......................... ., ................................................. IS 
8~1.3.3. Statistical A.nalysis .................................. ~·· .. :····--··········· ............ :···20 
8.,-1:~ .. 4.-Re-sUlts.; ....... _ .... ., .. <i ·· ~ ...... : ... ... " .1-. ~ ......... " ............ .. ....... ... ...... .., ...... ....... ._ .... _ .... .. ~ .• "! • • .. j, . .. ......... .... .. . ~ • • • ~ ~ ...... • 21. 
8.1.4.1 .. ·Patient Dem.ographics ....................... ............................................. 21·' 
8.1.4.2. Efficacy EndpointOutcomes ........................................................ 25 
8.1.4.2.1. Health Econom.icAnalyses ......................................................... 39 
·8 .. 1.4.3._$afety.Analysis ............................................................................... 4l 
8.1.5. Reviewer' s-Conclusion of StudyResults ........................... _ ............. 51 

9.0, · INTEGRATEDSUMMARYOF EFFICACY ............. , ....................................... .54 

1 0.0. INTEGRATED SUMMARY OF ·SAFETY ............................... : ......................... ,-54 

MEDA_APTX035051 05 

PTX0126-0001 0 
10



NDA lf20·786 Page4 

l LO. DATA VERIFICATON(DSI AUDIT) .... ............. , ...... , ...................... ................ 58 

12.0. EXECUTIVE SUMMARY OF EFFICACY AND SAFET'¥, ............................ .58 
12.1. Reviewer's Recommendation fot Approval .. ~ ........................................... 60 

' , 

. ... TU'I' t·: ' '{ APPEAR;:, .· n i » fi n 

ON ORIGINAl 

APPEARS THlS WAY 
ON o·RtGlNAl 

APPEARS THlS VJAY 
ON ORIGlNAl 

APPEARS THtS WAY • 
ON ORtGea~.l 

, ··-. "' 

MEDA_APTX035051 06 

PTX0126-00011 
11



NDAII20·786 Page :5 

3,0. CONDUCTOFTHE REVIEW 
The clinical review ofNDA20-786 (ALLEGRA-D) w~ conducted using 

volume 1.1 ofthe NDA submission[S2-Vl.lJ, along with volumesS9·Vl. to S9~ 
V33 ofthe 120 Day Safety Update for NDA 20-786, and volumes 4.14.4: the 
supporting statistical analysis programs data~sets and documentation (for analysis 
of weekly scores). 

The-one pivotal.clinical·study -was· revi~wed .after•determination by the 
Agency thatbioequivalence for the combiru.ttion product: fexofenadin.e HCl 60 
mg/pseudoephedrin.e HCll20 mg was not demonstrable for the pseudoephedrine 
coxnponent. The only clinical. indication for this combination product in this ."' 
NDA submission is the treatment of the. symptoms of SAR. in adults and .children 
age 12 years and older. Line listings were reviewed for all efficacy endpoints, 
demographic subgroups, and the efficacy results for the intent~to-treat population 
were compared to the efficacy evaluable population in order to evaluate any 
potentialdiscrepancies. The safety review also consisted of a.reviewofan 
adverse events by sununary tables and line listings, along with review ofthe 
physical examination line listings. Particuladmportance was placed on cardiac 
adverse events and evaluation ofelectrocardiogrnphic evalUation ofpatients' ECG 
tracings before and after treattnentWith the .combination drug. Laboratocy tests 
were likewise reviewed, with special attention to .trends in mean values post .. 
treatlllent with the combination drugf compared. with the 2 active comparators and 
patient outlier values for liver function testst white blood count and absolute 
neutrophil col.lnt 'Clinically significant' or 'outlier~ liver function elevations or 
white-blood ceUcount changes were defined as falling outside the 'normal' range
values for the clinical parameter by a specified amount [S9~Vl-p. 139,.140] 
defmed in the study report by the sponsor. 

Pertinent positive and negative safety and efficacy findings are discussed in 
-the clinical study review, with theappropriate volU111es indexed from theNDA or 

120 Day Safety Update {SubmissionNumber-Volume of Submission~pages]. An 
integrated summa.ry of efficacy and safety was not appropriate fot the ari8lysis of 
the l clinic-al study reviewed in this NDA. although additional human safety 
information derived from human. PK studies with ALLEGRA·D are discussed in 
the integrated sununacy of safety section~ The medical reviewer's 
recommendations for approval are s1.lll'Ullarized in the Conclusion~'Executive 
sununary ofefficacy and safety~ section(section12.0.). --·· 

4~0. CHEMISTRY~ MANUFACTURING, AND CONTROLS 
ALLEGRA..;Djs. a fixed combination . coated tablet consisting of60 mg 

immediate release fe~6fenadine HCl and 120 m.g of sustained release 
pseudoephedr:b.ieHCl. The daily recommended dose of ALLEGRA~D is one 
tablet twice a day. The fonnu.lation ofALLEGRA-D is an engraved, bi-layer 
tablet fonn c~ntaining a white fex:ofenadine. HCllayer and a second tan 
pseudoephedrine HCllayer in a for extendedrelease~.[CMC Review# 
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NDA1120·786 Page 6 

1, Dr. Brian Rogers, 04/15/97, NDA. 20-786, p. 15]. The fexofenadine HCllayer 
also contains microcrys~allirtecel]ulose, pregelatinized starch,. ctoscarmellose 
sodium, and magrtesium'stearate. The pseudoephedrine layer also contains 
camaubawax,. stearic acid, and colloidal silicon dioxide. The. individual 
componentsofALLEQRA ... D are listed in Figure 1. below. 

Figure -1: INGREDIEN:TS. of ALLEGRA-D: 

INGREDIENT MgiTablet 
Fexofenadine HCIIayer 
-Fexofenadine HCI 
--Microcrystalline Cellulose 

: _,.pregelatinized Starch 
-Microcrystalllne·.cellulose 
-CroscarmelloseSOdium 
-Magnesium Ste.a.rate 
Pseudoephedrine HCllayer 
-Pseudoephedrine HCI 
....CamaubaWax 
-stearic Acid Flakes 
-conoidal Silicon Dioxid~;t 

.. ,.... ~ 

60 

120 

Of note, the drug lot for the 'to-be-marketed' ALLEGRA-D (lot RC9614) 
representsthe samelotusedin the pivotal clinical trial PR0035andin all the 
bioavailability studies.(With the e"ceptioi1 ofth~ fexofenadine*pseudoephedrlne 

- interaction study (Study ,pJPR0043} which used commercially available 
fexofenadine HCland pseudoephedrine HCl [Biopharmaceutics Review, Dr. 
Bradley Gillespie, NDA.20·786, 10/17/97, p.4 andS3~VL2-p. 58]. 

-

On review ofNDA20-786·, tlle amountofmagnesiUtD. stearate in the 'to·be
marketed' productwas noted to have been changed by the sponsor, with the final 
'to-be-marketed' formulation delivering approximately less magnesium 
stearate and therefore a substantially lowet dose ofpseudoephedrine HCI. This 
change in formulation prompted the requit-ementforadditional pharmacokinetic 
data by the Agency in order demonstrate bioequivalence of the combination 
produet with the 2 separate single ingredients~ in particuladn this case, the 
pseudoephedrlne.·Hcl·componenf. 

Another CMCi~stie for the ALLEQRA .. D application was that of the NDA 
submission. for ALtEGRA-D containing . 6 months accelerated artd6 months 
regular stability data on the primary stability batches. While the sponsor 
submitted some supporting data. for up to 12 months, these were not for the 'to-be· 
matk.eted'•fortnulation and/or the ' to-be-marketed' packaging .•• As per the ICH 
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NDA 7 

Stability Guidelines, current recommendations at the time of approval for the 
application were provision by the sponsor of atleast 12 month stability data at the 
time of the submission of the NDA. Since the 6/6 month stability data submitted 
by the sponsor only became available in November, .l996, the earliest the12 
month data became available to the.Agency was. June, 1997. Hence, the 
application for ALLEGRA~D would be approved on reView of the 12 month data, 
since the expjJ:'ation dating that the 6 month data would .support would be too short 
fot the sponsott() distribute and market the pr<X!uet. 

5.0. ANIMAL PHARMACOLOGYffOXICOLOGY . ·-· ...... 

As the individual components .ofALLEGRA~D--fexofenadine HCI 60 mg 
(NDA 20..:625) and pseudoephedrine HC1120 mg (Final Monograph for OTC 
Nasal Decongestant Products) are already approved drugs by<the oral route and 
the pharmacology and toxicology ofboth componentS is well kn.own, preclinical 
data was not required for the approval ofALLEGRA .. D, a combination p~duct of 
fexofenadine·HC1.60 mg!pseudoephedrineHC1l20 mg. 

The toxicity profile offexofenadine HClin ~a{s wasbased.ollthat ofitS 
pro-drug, terfenadine, during the approval of ALLEGRA (approved July 26, 
1996). PseudoephedrineHCl is considered safe and effective under the Final 
Tentative Monograph for OTC Cold, Cough, Allergy Bronchodilator. and 
Antihistaminic Combination Drug Products. Furthermore. the doses of 
fexofen~e HCI and pset1doephedrine HCl fot' this combination product are the 
same as those in the respectiv~ind,ividual marketed products .. 

Environmental assessment of ALLEGRA-D indicated that no environmental 
impact was anticipated, hence no alternatives to manufacturing practices were 
recommended by the Agency. 

6.0. CLINICAL BACKGROUND 

Relevant Human Experience 
Two adequate and well-controlled efficacy and safety phase III clinical trials 

were notrequired •by the Agency as a basis for approval. ofALLEGRA-D, as this 
application representS a -combination of2 approved products. Based on the 1 ~92 
FDAGuidance 'Statistical Procedures for Bioequivalence Studies Using the 
Standard Two;.'freatmerit Crossover Design', the sponsor elected to follow the 
bioequivalenceapproach as the basis forapproval ofthis combination product. 
Because the results of the single.-dose bioequivalence stud.y for the 'to-' be'" 
marketed' product (~dy DDPROOOS)failed to demonstrate bioequivalence (Cn~;t.)( 
significantly lower for the pse~doephedrine HCl component:of ALLEGRA-D), 
the ·sponsortatthe request{)fthe Agency,.·su\)mitted the resqlts of a do~ble~blind, 
active-controlled clinical trial (study· PR0035) in order to evaluate the reduction in 
nasal congestion at the .end~f dosing interval for ALLEGRA-D, as compared to 

• 
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NDA#/20-786 

ALLEGRA and SUDAFED,. This one GanadiM study{study PR0035) 
constituted the pivota]·.clinical·trial forALLEGRA~D (NDA20:-78q). 

lmPQrtantinfonnat!onfrom. relatediNDs andNDAs 
Infonnationaboutthe combination product and its rationale for development 

isprovidedinJND . ·. . (ALLEGAA-D). 1I1fol'mationab()utthe safety and 
efficacy offexofenadine HCI alon.e • was provided by the medical officer review of 
NDA20 .. 625 (ALLEGRA) inwhich4adequate and .well.,controlied phase·lll. 
trials provided evidence ofeffi.ca:cy offexofenadine HCl ·. in the reduction ofSAR 
related symptom scores. as coi1lpa:ted With plaeelJ<>. The safety database-for . ~. 
ALLEGRAiiicludes.dataavailablein.NDA20..625from•.over.2800patients.\V]th 
allergicrhinitisandnonnalvolunteers.treatedwithdosesofALLEGRAupto690 
mg po bid. Since fexofenadine HCl (MDL 16,455) is the major hum.an metabolite 
ofterfenadine(Seldane, NDA 18·949 and Seldane-D, NDA 19·664). the sa£ety 
database· also includes the extensive •. clinicw exposure to.fexofenadine •HGl which 
has occurred in patients treated with terfenad.ine .. 

P.seudoophedrineHClis generally recognized as safe.and effective for the 
relief of•nasal congestion under the • Final M<J1nosua,>ll 
Decongestant Drug Products [82-V 1.1-p. 
dose is not to exceed 240 

decongestant combination product is 
Categoryl(geneta.Uy recognized as s~e and effec?ve)under the tentative Final 
Monograph for OTC Cold, Cough, Allergy, Bronchodilator, and Antiasthmatic 
Combination Drug Products [S2-Vl.l-:p.l4.5]. 

Foreign Experience 
ALLEGR.A-D is currently not approved in any Furthennore, there 

have not been any commercial marketing experiences or foreign re.gulatory 
actions taken with the combination product. ALLEGRA was approved in the U.S. 
on 07/25/96 (NDA 20-625} and was more recently approved in the U.K. The 
various formulations of immediate and sustained release pseudoephedrine HCl 
products comprise USP Monograph drugs whose safety and efficacy are well 
established. 

A total of 4 pharmacokinetic studies were submitted by the sponsor in support 
of ALLBGRA·D at the time <:>ffiling of the NDA: (1) a single-dose formulation 
screen (protocol PJPJ{Q038}, (2) a multiple-dose bioequivalence study comparing 
the proposed product to the approved reference products (DDPROOOl), (3) a food 
effect study (DDPR0002), and (4) a fexofenadine HCllpseudoephedrine HCJ 
interaction study (PJPR00430 [S2-VL1-p. 72-134]. 
Meeting, a single-dose bioequivalence study (study DDPR0005) 

Agency in support of the application for ALLEGRA-D: since 
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NDA #20-786 

bioeq uivalence study comparing the . 'to-be-IUarketed• product tp an approved 
reference· was. · notincluded in the NDA at the time of filing .. 

9 

In this single-dose bioequi valence study (n48 subjects); bioequi valence was 
not demonstrated between .the proposedtabletand reference treatments 
(ALLEGRA capsule andSUDAFEDe~tendedreleasetablet}. While theAUC 
and plasma concentration atthe end of the dosing interval were .equivalentin both 
comparisons~Cmaxwas significantly .lowerfor the pseudoephedrine H(;l 
component of the combination product(90% confidence interval: O.J8 .. o,g3) and 
higherfot ·.fexofenadine HCl .· (90% confidence interval: .· l.04H .34) .. Failure to 
demonstrate bioeq~ivalence is nonetheless offset by review l)fthe 9linlcal: effi(acy 
da.ta in study .PR0035 and ·in particulart the reduction. in nasal congestion at the 
end-ofdosing interval by the combination·product,inwhichthe combination 
product demonstrated a sta.tisticruly significant decrease in symptom scores. as 
compared with fexofenadine HCl alone (p=.0007 ,. refer to section 8.1 
Medical Officer 1.' ....... "' 

The·rnultiple-d.ose bioequivalenc:e study (DDPROOOl) demonstrated 

43%). clli.X for the combination product was 
206.4 :nglmL (CV 16%), the mean AUCe-~=3576 ng•hr/mL (CV 23%), the median 
T mu=6 (range~ 2-8) hours, the mean plasma elimination half-life=? .82 hours (CV 
18%), and oral .clearance:;:;28.51 Llhr (CV 24%). 

After multiple-dose administration of the combination product (1 tablet q 12 
for doses) the mean fexofenadine HCl Cmu:.ss was 254.5 ng/mL 48%), the 
meanAUCe-12,$$:;:;1525.1 ng•hr/mL (CV 41%), and Tmaxss=2 (range: hours. 
The mean pseudoephedrine HCl CIIID:,IIl was 410.8 nglmL (CV 20%), cmim,ss was 

the mean AUCe-12 .=4060.5 ng•hr/mL (CV 20%), and 
Tm_:;:;s (range: 3-6) hours. 

A food effect study (DDPR0002) showed that when the combination 
with food,. a substantial decrease in fexofenadme HCI bioavailability . 

(C_ 46%, AUCo. .. -42%) can be appreciable effect on the 
absorption of pseudoephedrine HCI. 
fexofenadine hydrochloride given alone [ALLEGRA, NDA 20-625, 
Biophannaceutics Review, Dr. Bradley Gillespie, 03/15/96, stUdy P JPR0026] 
where relative bioavmJability in the fed group was deemed slightly lower (drug 
administration folloWing a stanadardized high fat breakfast) than that of the fasted 
group when subjects were given a single 80 mg (2 x 40 mg 'to-be-marketed' 

-14%; p=0.098). Time to maximal 
[ALLEQRA, NDA20-625, 
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Biopharmaceutics Review, Dr. Bradley Gillespie~ 03/15/96, study PJPR0026,. p. 
4]. . .. 

A drug interaction study (PJPR0043) failed to demonstrate a pharmacokinetic 
interaction betweenfexofenadineHCl and pseudoephedrineHClwhen given at 
therapeutic doses in healthy, male volunteers. Based on these data, these2 
compounds rnay be safetyfonnulated into a combination product 

An. additional· phannacokinetic trial was performed by the .sponsor for various 
prototype fexofenadine HCI/pseudoephedrine ij.Cl formulations {protocol 
PJPR0038} in suppad of ALLEGRA~D, and was reviewed by the 
biophannaceutics reviewer and medical officer at the 45 Day. Planning MeetiA~
Since these formulations did not represent the 1to-be-marketed product. the .data 
from this study was not summarized in this NDAteview. 

Directions for use 
ALLEGRA·D is indicated for. the reliefofsyJ:nptomsassociated with·SARin 

adults and children 12 years ofage and older. Symptoms treated effectively 
in(;lude sneezings rhinorrhea, itchy nose/palate/throat, itchy/watecy/red eyes, and 
temporary relief of nasal congestion. 

ALLEQRA .. n ·should be administeredwhen both the antihistaminie properties 
offexofenadirte HCl and the na.Sal decongestant properties of pseudoephedrine 
HCI .are desired. 

The recommended dose of ALLEGRA-Dis 1 tablet twice daily for adults and 
children 12 years ofage and older . . .ALLEoR.A~D should b~. fakexton an emptY 
stomach. A dose of l tablet on~ daily is reconunended as the starting dose in 
patients with decreased renal function. 

7 .0. DESCRIPTION OF CLINICAL DATA SOURCES 
The clinica! data sources for NDA 20-786 eott1prised th.e efficacy and safety 

data for fexofenadineHCl (ALLEGRA NDA 20 .. 625), along with post-marketing 
safety data for fexofenadine HCI (Medical Officer Review of Adverse Events for 
the first-fourth quarterly periods• ), Dr. Alexandra Worobec •• ALLEGR,}\ (NDA 
20·625) and the wealth ofpublished literature on bothfexofenadine HCI and 
pseudoephedrine HCI. . . · 

Aside from the pivotal clinical trial PR0035 and the human safety data from 
the phannacokinetic studies with ALLEGRA-D, no additional human. ciinical _ .. 
studies of safetY or efficacy for the combination produetwerereviewedfor the 
approval of this application. 
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8.0. CLINICAL STUDIES: 

SEASONAL ALLERGIC RHINITIS !Pivotal Tthd}: 
8J . Protoco1No .. Ol6455PR003$: Acomparative studyofthe.safety .and effi.cacyof 

twicec-daily fexofenadine HCl 60 mg-:pseudoephedrine HC1.120 mg combination 
Vf;, its COmponents alone in .the ma:tlagel)lent ()(ragWeed seasonal .alletg)f. 

Principalinvestigator: None, .multi~center study .. 

Participating Centers:·. l7 Canadiancent~rs ' ··- . ~\ 

8. Ll. Objective 

The primary objective of this study was to investigate the safety and 
etliicac:v of the fexofenadine HCI 60 mglpseudoephedrine HCI mg po bid 
combination vs. components (fexofenadine HCl 60 po bid and 
vs. pseudoephedrine HCl 120 respectively) in the treatment of 

preferences in allergy, 
fexofenadine plus pseudoephedrine. 

8.1.1. StudyDesign 

The study was a phase III, multi~entert randomized, double-blind, 
group with 3-S day placebo lead-in, safety and efficacy study of the cornbi:natJion 
treatment offexofenadine HC160 mglp5eudoephedrine HC1120 
individual components (fexofenadine HCl 60 mg po bid and vs. pseudoephedrine 
HC1120 mg po bid, respectively) in 600 ragweed allergic patients. The study 
consisted of 4 subject visits: 2 screening/baseline visits (visits 1 and 2; weeks 1 
and 2) and 2 treatment visits (visits 3 and weeks 3 and such that patients 

Protocol 

8.1.3J.a PopulatioJ1: 

(I) 

Male or female patients, 12-65 years of age, with 
SAR documented by a positive response to ragweed 
allergen [S9-Vl~p. 28, S9-V2-p. 

28-29, 

MEDA_APTX03505113 

PTX0126-00018 
18



1. History ofseasonalaUergies due to ragweed allergy for at 
least 2 seasons. 

2. A positive skin prick test to a s.tandardizecl ragweed extract 
(diluentnot specified inthe protocol) performed. Withhtthe 
previous·. lS months at·the .• it1vestigator's site and recorded in 
the patient's medical record. A positive skin test was defined 
as a wheal diameter atleast3 nun greater than diluentwithin 
15 minutes after placementofthe allergen. 

3. History ofa po~itive response ofS.AR symptoms to 
antihistamines. · ·- · "' 

4. Clinical evidence ofactiveSARsymptomsatbotbscreening 
and baseline. Atvisit 1 (=scteening yisit). the patient's 
reflective total symptom score (TSS) for the previous] 2 hours 
had to be ~ 6, nasal congestion and 2 or more additional S.AR 
symptoms were to be rated as and no 
SAR symptom was to ·be rated 
(=baseline ·visit), the reflec.tive allergy symptom. assessment 
from the placebo lead-in period had to meetthe follo\Ving 
criteria: a total symptom .score (TSS) for 2 of the 3 m.ost 

than. nasal congesti.o~ rated as ·m.•:>cterate 
the3 most recent p.m. assessments,. an.d.no symptom rated as 
~very severe' atnn,yp.m~ assessment. 

s. Sex\U;tUy active·females or females ·ofchildbearin.g•.potential 
were expected to use an effective fomrof birth con.trol 
throughoutthe study, (defined as: continuous use of oral or 
long-acting injected contraceptives for atleast 2 m.onths prior 
to study.entry, use ofan. IUD, use of an. itnplantable 
contraceptive, or use of a barrier method) and. were to have a 
negative .serum pregnancy test prior to study enrollment (visit 

week 1). 

(II) S9-V2-p.l8-20]: 
1. Upper respiratory tract infection within 30 days prior to 

30 1. 
Presence of any disease state or surgery known to affect the 
gastro,intestinal absorption of drugs. 

4; KnoWn or suspected presence of any of the following medical 
renal or hepatic insufficiency, malnutrition, 

malabsorption, malignancy, chronic infection, blood ay~•cras1a, 

drug abuse or alcoholism. 
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5. Clinically significantcardiovascular) hepatic, neurologic, 
endocrine, or other major.systernic dise3$e which would make 
interpretation ofthe protocol resultS difficult. 

6. Patients •·on immunotherapy• totagweed.·allergen,. ex.ceptthose 
on stable maintenance immunotherapy fotatleast6 months 
pti.or to visit l. 

7. Arty h1boratoryabnormalities on. screening blood work that . 
might ~ompromi$e · the. safety .•of the patient, or jeopardize study 
results, as determined. by the clinical investigator; 

8. Patients with moderate to·severe asthma,. asdefinedby~an .... 
FEV1 <70%predicted and/or ~3 astbmaattacks/'Week; 

9. AtVisit2,aQTlnteryai>440msec onECO. 
10. Use ofany investigational new drug within 30 days prior to 

visit l . 
ll. Hypersensitivity to terfenadine, fexofenadtneH CI, 

pseudoephedcln.e HCI or the.tabletlcapsule .ingredients (e.g. 
cellulose,. lactose,. cornstarch, gelatin, croscarmellose) • in either 
of these medications. 

12. At visit 2, patients who had been< 800/0 compliant with the 
.single~blind medication during the placebo lead~in period. 

13. Females who are pregnant, lactating,. or not using 
acceptable fonn of birth control. 

Revi.ewer's ·Note: The clinical criteria (e •. g •. radiographic 
findings, culture results) for defb.dog 'sinusUis' were not 
discussed in the study protocol, .thus leaving potential for 
including ina.ppropriate stu.dy patients in the trial. 

(III). Concurrent Medication Restrictions [S9-Vl-p. S9-V2-p. 

1. 
2. 

4. 

18-20]: 
The following medications were to be discontinued within 
indicated time periods prior to visit 1, and were not allowed 
throughout the study duration: 

Medication 
Long-acting corticosteroids (e.g. I.M.) 
Short .. acting I.V. corticosteroids 

i 

Oral corticosteroids 
Nasal corticosteroids 
Nasal cromolyn sodium 

Time Discontinued 
Prior to Visit 1 
:?: 90 days . 
:?: 14 days 
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Medication 
7. Astenrizole 
8. Loratadine 
9. Terfertadine 
10. Cetirizine 
ll. Other antihistamines 

(HI .andH~ antagonists,) 

12. Hydroxy~ne 
13. A.lletgy eye drops/rinses 

(e.g ... saline, . vas~onstrictif!g; agents, 
topieal antihistamines) 

14. Oral decongestants, decongestant 
nasal sprays or drops, .including all 
ore pteparations-¢ougblcold .and 
sleep aids. 
a:-adrenergies (e.g. decongestants 

16. 
sed.atives, 

17. Antidepressant medications 
(serotonin-noradl'enaline reuptake 
inhibitors and trlcyclie$)., 
MAO inhibitors 

18. Reserpine .ot reserpine products 
(i.e. SER-A.P-ES1\, .Hydtopresk} 

Page 14 

Time Discontinued 
Prior toVisiU 
~90days 
~Sdays 
2!;5 days 
~5 days 

;z:z days 
;z: 3 days 

> l day 

days 

;z:21 days 

> 14 days 

, .•. . "' 

Patients on inhaled steroids and/or on inhaled 
cromolyn/nedocromil could participate were 
on a stable dose for at least 2 weeks prior to study entry (visit 
l ), and expected to continue treatment at this dose throughout 
the study. 

hour after the antacid because of potential drug binding 
interactions. 

Reviewe:r~s Note; Regarding astemizole use, a contradictory 
statement by the sponsor is given in the 'Use of Prohibited 
Medications' in the study report for PR0035 (S9-Vl-p. 47) which 
disaUows use of astemizole within 30 (and not 90) days before of 
during study entry. 
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8.L3.l.b. Procedure 

(I) Screening Visit (Visit 1) [S9;.Vl-p. 41, S9-V2 .. p. 15, 21,29]: 
A complete medical historyt physical examination, laboratory 

evaluation, and confinnation of the patient's ragweed hypersensitivity with skin 
pricktesting (ifnotperfonned within the past 15 months) was performed at the 
Syreening visit. The study was conducted during the ragweed season. 

During visit 1. itwas determined wh.ether the .l2.bo1ltreflective allergy 
symptomscores (seeTables I and Il}qualifiedapatientforentry into the single
blind piacebo lead-in period of the.study, as per the inclusion criteria discussed 
above {Le. at visit 1 (screening visit), .the patient's reflective total symptom. score 
(TSS) for the previousT2 hours had to be~ 6, nasal congestion and2 or more 
additional SAR symptoms were to be rated as •moderate1 or 'severe\ and no SAR 
symptom was to be rated as 'very severe'). 

Patients who fulfilled the SAR symptom score criteria based pn this 12 
hour reflective asse.ssment then entered into a 3 .. 5 day single-blind placebo lead-in 
period to establish baseline alletgy symptoms thatwou1d detennine $1Udy 
qualification. 

Reviewer's Note: A single-blind. placebo lead-in wa.s used to reduce the 
number of 'placebo responders' in the double-blind period Gf the study. 

The sin.gle~blind treatment utilized a double-dummy blinding method-.. 
1 placebo capsule identical in appearance to the 'marketed' fexofenadine 60 mg 
capsule and 1 placebo tablet identical in appearance to the 't<> .. be-rnarkete9' 
fexofenadineHC160 mglpseudoephedrine HCl 120 mg tablet combination were 
both to be taken twice daily by patients. Patients were asked to score their allergy 

- symptoms daily at7:00 p.m.(± 1 hour) priorto taking the study medication. SAR 
symptoms were assessed 'reflectively' (over the previous 12 hour period), 
'instantaneously' (over the previous 1 hour period immediately prior to taking 
study medication), and again 'at bedtime' (i.e .. an instantaneous assessment 1 ~3 
hours afietthe 7:00 p.m. dose) in a daily symptom diary. The bedtime assessment 
was performed only after the first ·dose of single-blind (and doubte .. blind) 
medication. Also at visit 1> patients were assign.edin sequential order(e.g. 
001)-a number that would be utilized atvisit2 for purposes of patient 
randomization to the 3 treatment.groups. 
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A total •ofS SAR symptoms were i:\SSessed: 

Table&: SAR Symptoms 
.(1) nasal congestion 
(2) sneezing 
(3l rhinorrhea 
C4) itchY nose,. Pa.late and/or throat 

Each SAR symptom was tated on a0-5 scale: 

s~ale: 

1 Mild 
but not an 

2 

3 

4 

In order to qualifyfor enr<>llt11entinto the double-blind portion ofthe 
study,. patientswere.to be symptomatic at both the screening and baseline visits 
using the 'reflective• allergy for the previous 12 hours. 

sufficiently severe to 
randomly assigned 

treatment assignment number (TAN). This computer generated number was used 
to stratify the randomized patients into the 3 treatment groups and assure similar 
nt:liiibers of patients with a similar severity of allergy symptoms between the 3 
treatment groups. The TAN was based on the sum of the 3 most recent 12 hour 
p.m. total symptom scores (TSS) during the placebo lead-in period and placed 
patients into one of 2 categories 
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a.n 1A ' or 'tow' sumba_seline 12--bourp.m .. reflective · TSSof:SJ~('lo'N ' b~seline 
symptom severity) and .· 
a .. 'B'ofhigh sum b.ctSeline l2 .. hourp.m. reflectiveTSS ·. of~33fhigh' baseline 
symptomseverity). 

The TAN,along with ··patients'. sequential number,. and the site's study number 
was used for patient. identification. Additionally~ the ·TAN. was·used to randomize 
study•enrollabiepatients.into 1 of•thefoilowing .. 3··treatment·groups: 

Double Blind Treatment Grou s: 
STUDY GROUPS 
(1.) Fexofenadine HCISO mg po bid 

(2} Pseudoephedrine HCI120 mg po bid 

(3) Fpx~fenadineHCIGO mgt 
Pseudoephedrine HCI120 rn9 po bid 

1, 

. DOSING 
: 1 capsule (fexofenadlne HCI 60 mg) + 
1 tablet (placebo: identical in appearance to the 

fexofenadine HCI60 
niglpnudoephedfine HCI120 

1 tablet (placebo; 

. t tablet (fexofe~adlne HCl 
~omgt~seudoephedrine. 120 ·•m9) +··1 
capsule (placebO; identical in appeamm;e to 

fexofenadine HCI 60 rng 
cal)$ules) 

an instantaneous .assessment 1-3 hours after the 7:00 
symptom diary, in addition to 'reflective' 
'instantaneous' (over the previous I 
medication) scoring. 

After visit 2, patients continued to receive study medication twice 
daily at 7:00a.m. (± l .hour) and '7:00p.m. (± 1 hour) and were. to assess their 
SAR symptoms imm~diately prior to t:aking study medication 'instantaneously' 
and 'reflectively' mice daily at approximately 7:00p.m. Patients were 

7:00a.m. medication prior to visit 3. 
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(Ill) Visit 3 (Week 3, 7-10 days after Visit 2) [89-V l-p. 42-43, S9-V2-p. 
30-31]: -· 
During visit 3 of the study, SAR symptoms were assessed by the 

investigator via review ofpatient diaries and concqmitant medications were 
recorded. Blood samples to evaluate the plasma concentration of fexofenadine 
HGI and-pseudo.ephedrine HCl were collectedata random time dtiring ·this visit 
Patients were advised to take the 7:00 a.m. medication prior to visit4. 

(IV) Visit4{Week4.7 .. 10 daysafterVisit3}{S9-Vl-p. 43, S9-V2•p. 31]: 
During visit 4 ofthe study, patients-\Ulderwent repeat physicat• .... 

examination, .along· with a review of SAR. symptoms and concomitant medications 
by. the investigator .. · The WP AI questionnaire was. completed by patients. 

· A l2lead ECG was performed along witlt routine laboratory tests, and 
plasma fexofenadine HCI· and HCllevels were collected. 

(V) Collection: of ragweed oollen counts [89-V 1-.o. 41, S9~V2-p; 27]: 
Ragweed pollen counts were collected on a daily basis by the sponsor 

and Tecorded in a log, beginning at least I weekprlono the day the first patient 
qualified atvisit l.for study enrollment and ending until the last patient completed 
visit 4 ofthe study. 

Ragweed pollen counts were collected for every region of the 
participating stti.dy centers, which-were to include the following 5 regions: 
Montreal, Toronto, Quebec City, Sherbrooke, andLon.don but were not collected 
at each individual study center. For the pUrpOse ofcovariate analysis ofthe 
treatment-by~pollen coUnt interaction, a ragweed pollen count of <J 00 grains/m3 

(an average during the peak peri.od of the-ragweed season) was arbitrarily 
, designated))y the spo11Sot as a 'low' pollen count and a ragweed pollen cotmt > 

- 100 grains/m3 was arbitrarliy·designated as a·'high'' pollen count{S9 .. Vl-p. 102]. 

8.1.3.2. Clinical Endpoints 

Primary and secondary efficacy variables, were based on a 
detennination oftb.e total symptom score or TSS (=sum of the individual SA$ 
symptom scores), the nasal congestion score or NCS, and the total symptom 
score;;.the nasal congestion score ot TSS .. NCS. 

Reviewer's Note: Given a symptom score range of 04 for any individual 
SAR symptom, pati.e,nts could, achieve a TSS ranging from .0•20, a NCS 
ranging from 0-4,and a TSS .. NGS-rangingfrom 0-16_~ 

Based on these scores the following primary and. secondary efficacy 
variables were assessedi n this SAR study: 

MEDA_APTX03505120 

PTX0126 .. 00025 
25



NDA/120~786 Page 19 

Primary EfficacyVariables [S9~ V 1-p. 36, 55) S9-V2-p. 24, 35]; 
(l) The change from baseline in the average 7:00p.m. refl~ctive TSS-NCS;, where 

the primary comparison of interest was the. fexofenadine-pseudoephedrine 
combination vs. pseudoephedrine. alone. 

(2) The change from baseline in the average 7:00p.m. reflecti.ve NCS; where the 
primary comparison of interest was the fexofenadine·pseudoephedrine 
combination vs .. fexqfenadine alone. 

Reviewer's Note: The above 2 primary effica.cy variables were selected in 
order to demonstrate .that each active component of the fexofenadine·HCl60 
mgtpseudoephedrine HC1120 mg po bid combination makes a contributi.on 
to the daimed effects. The purpose of this -comparison with tlte appropriate 
individual component was to demonstrate that: (1) the combination 
treatmenUs more effective than the decongestant pseudoephedrine for 
histamine-mediated SARsymptoms (fSS-NCS) and (2) the combination 
treatment is more effective tban the antihistatl1t.ine ccnnpouent (fexofenadine 
alone) for the n.on-hist.-mine mediated sympto.m.ofnasalcongestion(NCS). 

Secondary Efficacy Variables [S9-Vl-p.37, 55, S9-V2-p. 25,35): 
(l)Changefrom baseline in the average daily 7:00p.m .. reflectiveTSS. 
(2) Change from baseline in the average daily 7:00p.m. instantaneousTSS. 
(3} Cha1lge frombaseline in the average daily 7<00 p.m. instantaneous NCS. 
(4} Change from b~~lme in the average daily 7:00 p;IU. instantaneoUs TSS.;NCS. 
(5) Change from baseline in. the bedtime instantaneous TSS. 
(6) Change frc)m baseline in the bedtime instantaneous Ncs·. 
(7) Change from baseline in the bedtime instantaneous TSS-NCS. 
(8) Change frotn baseline in the average daily 7:00p.m. reflective individual SAR 

symptom scores, which consisted of the following: 
(i) Sneezit'lg, 
(ii) .Rhinorrhea, 
(ili}Itchy nose, palate, and/or throat, 
(iv) ·-Itchy, watery, red eyes, and 
(v) Nasal congestion. 

Reviewer's Note: The secondary efficacy endpoin.ts were acceptable and the .. · 
dlange from baseline in. the average ~aily7:00 p.m. instantaneousNCS 
represen~ tbe end ofdosing in.terval. The cha.nge from baseline in the 
bedtime instantaneous NCS_was, used to provide .information. aboutthe onset 
of action of the pseu'doepbedrine component of Allegra-:-»· These latter 2 
secondary efficacy endpoints (endpoints (3) and (6) abov·e)were considered 
by the medical reviewer to be the most important secondary efficacy 
endpoints for assessing the clinical efficacy of the combination product . 

.. 
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Table IX. 
Efficacy of Allegra~D vs .. Allegra vs. Pseudoephedrine 
Secondary Efficacy Variables: Intent··to"Treat(ITT) Population {S9~Vl·p . .S0-88] 

a TSS <.33 (!~severe disease) or aTSS > 33 (mo.e 
randomiwion (the plaeebo lead·in period). 
lNA•Not AVailable (Data not provided by the sponsor). 

MEDA_APTX03505122 

PTX0126-00027 27



Table X. 
Efficacy ofAllegra~D ·vs .. Allegravs. Psel.ldoeph.edrine 
Secpridat}' •... Effi~~cy· Variables-continued: 
lndividual7:00 p.m. Refleetive . SAR•Symptolll Seures 
Intent .. to··Treat (ITT) Population[S9Nl~p .. 90] 

TREATMENT GROUP 

I 

Seco.,dary Efficacy 
, Variables-Individual 
, Reflective SAR 
. Smtoms (o=218) (n=218) (n=215) .• , A~ B.C 

Ch~ngl'l from b~seline -0.49 ± 0.039 -0.34 :t; 0.039 
In average.? p.m. 

.0009 .0001 

reflectiVe Sneezing 
Score 

.1031 .0002 

.0.56 :1: 0.40 

All 8 secondary efficacy variables (including the individual 
reflective SAR symptoms) were evaluated separately for Week I 
the double-blind treatment period and are surnm.an:zea. 
data revealed an additive effect of the 3 treatments rt""''"""'C*C1;,..,,.. 

clinical endpoint during the second week of treatment which was greater in 
numerical value than those recorded during the first week oftreatment. 

Subgroup analysis of the secondary efficacy 
the sponsor. 

.0002 

MEDA_APTX03505123 

PTX0126-00028 
28



NDA#:Z0-786 

Table 
Analysis .of Treatment Effect of Allegra-D vs. Allegra vs. Pseudoephedrine 
Secondary Efficacy • Variables: Intent-to-Treat (ITT) Population 
[Biostatistics Review ,Barbara Ela5hoff, HFD~ 715] 

l . 

.0346 <.0001 

0.23 .0217 <.0001 

.0002 

.6731 <.0001 

.4388 .0001 

treatment effect rs thediffi:ttncc bctwc:en 1the 
acljuslment for site, treatnleilt,. mel symptom severity .at 
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Table XII. 
Efficacy pfAUegri;l ... D vs.AUegravs. Pseudof;'phedrine 
SecondaryEfficacy.Variables: ··.wEEKl .Ys.\VEEKZofTreatment 
IIT·Population; IHMRResponse to FDARequest05/20/97-V471.-p •. ·t4.,2l] 

TREATMENT GROUP 
Secondary ·Efficacy 
Variables 

(A) .Fexofenadine 

n=218) (n=2.18 

. (1), 7 p.m. refleCtive Total SymPtom Scam JTSS; Mean ±.standard Error) 
Change.flrombasellnein 
~verage 7 p.m. reflective -1 .49 ;t.().1$1 
TSS.W.k1 
Change from baseline In 
average 7 p.m. reflective 
TSS..Week'-2 ____ .__ _ _,___ 

Change mom baseline in 
ave~.e 1 P•m· NCS~ 4:1.44 :l: 0.050' 
Weeki · · 1'1=204 . 

Chang~ •. lrQm.baseline in' 
,avemge7p.m. TSS.Ncs.- ! ..,1.27.±0.137 .0.6.8± .0;137 
Waek1 
Change from baseline in 
averap 7 p.m. TSS-MC.S. 
Week2 

Sneezing: 
-WEEK1 
-WEEK2 
Rhinorrhea: 
-WEEK1 
-WEEK! 
Itchy nose, palate, throat 
-WEEK1 
-WEEK2 
Itchy, watery, 
-WEEK1 
-WEEK! 
Nasal congestion: 
-WEEK1 
-WEEK2 

.0.44 :t 0.040 

.0.56 ± 0.047 

..0.41 ± 0.042 

..0.68 ± 0.()52 

.0.26±0.039 
4:1.44 ± 0.049 

..0.29 ± 0.042 

.0.54 ± 0.055 

n=215) 

-2.37 t ().11)3 

4.60t0.138 

.0.51 ± 0.040 

.0.68 ± 0.047 

.0.41 ±. 0.042 

.0.73 :t 0.052 
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... 
. 0011 .000•1 

.1244 .0006 

.0001 

.0003 .0206 

.0252 .1641 

.0889 .0001 

.3093 

.2016 .0001 

.0705 .CKXX3 

.0028 

.0012 

.3222 Jl019 

.4873 .0114 

1 ,1330 
.1596 

asa 
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8.1.4.2.1. AdditionalEfficacy Outcomes:.Health Econom~c Analyst!S 
Impainnent .ofperforman.ce was measured using an alletgy .. specific ' Work 

P.roductivity.andActivity Impainnent' instrument (WPAI}[S9~V2-.p. 96·100]. 
This unvalidated instrument attempted to .measur~ ·theoverall .impact ofpatients' 
subjective allergy .·symptoms (and consequentlythe •. control of these symptoms) ob 
patients' subjective perceptions oftheir .daily·activities and degree•(or.lack 
thereof}ofworklschoolitnpainnent .. Asummary ofthe instrumentis .provided in 
Appendix AI oftheJ20DaySafetyUpdateforNDA 20·786, p •.. l49 ... While 
informationacquired ·.fromthis .analysis .was not utilized inthe ·assessmeht,()f-4 
efficacy or patients' •quality oflife' evaluation in this NO A, astuntnary ofthe 
sponsor's fmdings {with attached data) is· presente<i below.. Tables 55-57. from the 
sponsor's analysis on health economics is •included in Appendix.'II ofthe review 
for study PR0035. 

evaluation 

days of placebo treatment. significant differences between the 3 treatment 
groups were noted for these measures. Of note, the sample size for the classroom 
productivity data was smaller than 20 patients and hence the associated results 
were deemed inconclusive by the sponsor. 

Outcome analysis after the double .. blind treatment period indicated that the 
mean activity impairment score decreased significantly (by 13% for the 
combination treatment group, 9.8% for the fexofenadine HCl group, and 7.9% for 
the pseudoephedrine group, p< .0001 ) [89-Vl-p. 145, 148]. A significant 
difference between the combination group and the pseudoephedrine HCI group 

-· was noted in the change in the percent of activity impairment (p=.006) [S9-Vl 
The change in the percent activity impainnent was not statistically 

significant between the combination group and the fexofenadine HCl group 
(p=.075) [89-Vl-p. Among employed patients, no significant decrease in% · 
work time missed was noted for all 3 groups. Nonetheless. there was a significant 
improvement in the work productivity of 9.3% for the combination, 8.1% for the 
fexofenadine HCI group and 6.2% for the pseudoephedrine HCl groups (p<.OS) 
[89-Vl-p. 147]. A statistically significant difference between the 
pseudoephedrine HCI group and the combination group was noted for 
in productivity at work (p< .05) but no significant difference was noted between 
the combination group and thefexofenadine HCl group (p=.492) [89-Vl-p. 148]. 

a signifi~t improvement (p< .001) in the overall work productivity 
for the combination group (8.5%) and fexofenadine HCI group (8%) but not for 
the pseudoephedrine HCl group (4.9%, p=.l2) [89-Vl-p. 148]. 

······-···-·-···-------------------------------·-------
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Reviewer'sNote: .Based on these health-economic -analyses, which use an 
instrument whose validity, .sellsitiviey,reliabiUty;_·an4, re$ponsiveness{or· the 
p~articulardi~ease. state·.(SAR) is· notdis~ussed iin any·_-.·detaU ·.by the sp()nsor 
and does·not.specify a elbiically·meaningful change in percent, a modest 
improvement was n.onetbeless seen. in the global functioning o,f patients 
treated·with the combination product; .wbicb to varyingdegreesis also 
mardfest in the individual co~mponents-fexofenadilleHCI and 
pseudoephedrine HCI. 

,· 
' 

APPEARS THIS WAY 
ON ORIGINAL 

40 
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8j,4.3. Safety A11alysis 
Safety analysis for pt()tocol PROQ35 consist~d of an eva.i\lation of a,dyerse 

eventst standard·laboratory·tests) .. vital signs, and 12-lead .. ECG pre--and post
treatment in pati.ents .randomized into the .. study and· 'exposed'· to ·. studymedication 
(the safety evaluable population) . . Two hundred and eighteen patients comprised 
thefexofenadineHCl and· pseudoephedrlne .. HCl.· safetY evaluable populations, 
respectively~ and215 patients .comprised. the combination treatment safety 
evaluable population [89-Vl-,p. 61, 104].. In this. trial, .. the safety evaluable 
population 'Was the· same••··as the .lTT ·population:. 

8J .4.3.1. Demogra.phi.cs of the Exposed Population 
Demographics of the exposed population (which is the same as the ITT 

population) was presented in section 8.1.4.1 ('Patient Demographics') of the 
medical officer review ofNDA 20-786. All 3 treatment groups were similar in 
baseline characteristics with the exception of a marginally statistically significant 
difference in mean age between the 3 treatment groups (p==.0503). Patient 
composition for this study is reiterated in Table XIII. below. 

Table XIJL 

Variable 

Gender: (o, (%)) 
Male 
Female 
Race: {n, (%)) 
Caucasian 
Slack 

_ Asian 
Multiracial 

the ITT Population 

P·Value 

14.9 ± 9.65 yrs. 
14.10 2.0..55.0 .53332 

MEDA_APTX03505128 

PTX0126-00033 
33



NDA 11:20·786 Page 42 

8.1 .4.3.2. Duration of Patient Exposure/Patient Disposition 
Also reiterated in. Section. 8.1.4 .1. of the NDA review,. th'e mean duration of 

doublewblind exposure to study treatmentfor the safety population was 16 days(± 
2 days) for the fexofenadine HCl and combination treatment groups and 15 days 
(± 3 days)Jor the psel,ldoephedrine HCl treatmentgroup, although the range in 
duration of treatment for these 3 treatments was from 1-26 days [S9-Vl-p. 70]. 

8.1.4.4. Adverse Events{AE's) 
The overallincidence of all •treatmentemergent• adverse events{i.e. those 

AE' s occurring during treatment) were generally similar for the combination ., 
{51.2%).and pseudoephedrine HCl (45;5%} treatment groups, butsomewhat.lower 
for the fexofenadine HCI (32.6%)treatment group. The most frequent adverse 
event for all 3 treatment groups consisted ofheadacbe (with an incidence of 
11.5% in the fexofenadine HCI group, an incidence of] 7Ao/ain the 
pseudoephedrine HCl group, and an incidence of 13.0% in the combination 
group), followed by insomnia (an incidence of3.2% in the fexofenadine HCI 
group, an incidence of 13.3% in the pseudoephedrine HCl group, and an incidence 
ofl2.6% in the combination group) [S9-Vl-p. 105]. Other adverse events 
slightly more prevalent in combination treated patients than in either ofth.e active 
comparators were nausea, throat initatio;n. dyspepsia, and agitation. These other 
recorded adverse events (see Table XIV. below) were significantly less frequent 
for al13 treatment groups than headache .and insomnia. With the exception of 
nausea, these latter 4 adverse events were present at an incid.ence of< 5.0% in the 
combination treatment group. 

Compared with the labeling for ALLEGRA 1M (fexofenadine hydrochloride 60 
mg capsules, n=679), which listed viral infection as the most· frequent adverse 

- event (as compared with placebo, n=671); the AE analysis for study PR{)035 did 
not specificallyreportortabulate viral infe.ction as an. adverse event, hence it was 
not listed .in the safety database for this stUdy. In a teleconferenance with the 
sponsor, HMR., I was notified that different versions of the WHO Adverse Event 
Dictionary were utilized in assessing AEs for the clinical study(ies) in the 
ALLEGRA-D NDA and ALLEGRA NDA, respectively [Telecon w,ith HMR, Dr. 
Paul Niehouse, Regualatory A:ffairs,ll/1 0/97]. 

AsUll1Illary of all reported adverse events Ctreatment emergent') for the 
combination treatment, as compared with the fexofenadine HCl and 
pseudoephedrine HCl comparators in trial PR0035 is presented in Table XIV~ 
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Table XIV. Adverse Event {AE) Frequency: 
AE's ~ l% for ALLEGRA-I> 
(Fexofenadine HCI/Pseudoephedrine HCl Combination Treatment), by Organ System and 
Preferred Term; Safety Evaluable Population {S9•Vl•p. l06•ll2] 

.aoox 
SYSTEM 

AilS stems 
Neurologic 

Prefel'l'ed Term 

An AE 
Headache 
Dizzines.a 
Insomnia 
Nervousneas 

Infection 

ophilia 
lobln/Hematocl'it 

Fexofenadlne HCt e;o Fex(.)hll'lii!.dine .Pseudoephei:irine 
mgiPseudoephe<fri~ HCI ~o mg HCI 120 mg 

HCI120 mg 
combln.ttion 

· (n=215) (n=218) (11!:218)· 

8.1 .4.4.1. Cardiac Adverse Events 
Cardiovascular adverse events in the Allegra·D safety database were 

specifically recorded for the clinical endpoints of: palpitation, tachycardi~ heart 
murmur, hypertension, and syncope; however the additional adverse events of: 
dizziness, chest pain, and chest tightness were added to the list of cardiovascular 
adverse events the medical reviewer (see Table XV. below). Incidence of 
arrhythmia (ventricular or atrial), QT~: prolongation, and sudden cardiac death 
were not specifically recorded or tabulated in the cardiac adverse event database 
by the sponsor, although ECGs pre- and post-treatment with the 3 study 
medications were evaluated as a separate safety endpoint (refer to Section 
8.1.4.10.). 

A total of 30 patients experienced cardiac adverse events during study PR0035 
[89-Vl -p. 120]. Cardiac adverse events for the combination treatment group were 
infrequent for all AEs; tabulated with an overall incidence of 3. 7%. Only one 
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cardiac adverse .events than . patients in .. either the combination treatment group. or 
patients In. the fexofenadine HCl group. ·' 

Evaluation of the one. case of syncope in the combination treatment group 
(patient0567~0060)) which occurred in ~22 year old female with a previous 
history oflight--headednessaccompanied by nausea (prior to study randomization) 
revealed that the patient had developed an.ep.isode ofnausea•onday 12 oftherapy 
with 'the combin::ttiontreatment\\(hichwasfollowed approximately25 minutes 
latel'bY afai.rtting spell · in .· th.e patient's bathroom .[S9 ... V.25 .. p •. 255] .... lt ·was .. noted 
that the. patienfhad 110t eaten ~y break£a$t on ~e day (>fthe eVent Whi~~._«?CO~d 
approxtmately ·tl :00 eLm. Netther an. EC() nor a!lY .laboratory tests were 
performed at the time ofthis event Despite· this fainting episode, the combination 
treatment was continued and the patient completed the . study with no recurrence of 

Reviewer's Note: Based on the patient's clinical presentation, which could be 
consistent with either syncope due to hypoglycemia or a vasovaga.l episode 
secondary to nausea; in the opinion of the medical reviewer, it is not likely 
that this event was a result of an acute ventricular arrhythmia, sucb as TdP. 

A review of the 4 additional cases of 'dizziness• in patients receiving the 
combination treatment (patient 0568-0027, 0569-0009, 0569-0031, and 0574-
0538) revealed that none of these cases resulted in pre-syncope or outright 
syncope; and in all 4 cases, medication was continued to completion of the study,. 
the patient did not discontinue treatment, ·and .the adverse event resolved without 
sequelae despite continuation of treatment [S9.0:V25-p. 2$6-259]. As reports of 
dizziness were likewise reported in the pseudoephedrine HCI treatment group 

-· this AE has been previously described with pseudoephedrine HCI use, reports of 
likely represent AEs related to the pseudoephedrine HCI 

component of the combination treatment,. rather than to fexofenadine HCl 
Two combination treatment patients (patient 0567-0058 and 0567-0056) [S9-

V25-p. 246, 259] were reported to experience tachycardia (see Table XV. 
In one case, (patient 0567..0058) the tachycardia occurred in the setting of severe 
'hypemess' and insomnia which led the patient to discontinue treatment and in the 
second, symptoms were mild In both cases, 

patients experienced no clinical .,~~u~u~ .... 
not accompanied by chest pain or syncope. 

And finally, .one C<?mbination treatment patient (patient 0567~0066) 
experienced insomnili with severe palpitations 2 days after starting therapy which 
lead to the patient's discontinuation 
246]. This patient likewise experienced no clmlcal 

In summary, the tabulated for the combination 
did not differ qualitatively from those 

· -········----·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-··--·---
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HCI sroup and overall were similar quantitatively (e,g.dizz!.ness, tachycardia) to 
the .pseudoephedrine HCI treatment group(although they were slightly greater 
frequency than in the fexofenadine HCltreated patients) (S9·Vl .. pJ 21·122]. 
Based on these data,. the cardiac adverse events associated with combination 
tr(!atment of fexofenadine HCl with decongestant appear to be primarily the result 
ofthe.decongestant's c.ardlac advel'Se event profile. 

Table XV. Cardia~ Adverse Event (AE)Frequeo.cy: ALLEGRA-D 
(Fexofenadine HCI!Pseudoephedrine HCI Combination Treatment), 
by Organ. System and Preferred Term; Safety Eva.luable Population 

Cardiovascular 
Adverse Events 

Fexc)fenadine HCI 60 
mgl Pseudoephedrine 

HCI1ZOmg 
COtnlllnatton 

(1"1"'215) 

Fexofonadlne H 
&omg 

(n=218) 

's;;: 5% in frequency are denoted in 'bold-face• type. 

Pseudoephedrine HCI 
120mg 

(n=218) 

·~ . "' 
106-112] 

TOTAL 

(n=651) 

1AII ardiovascillar adverse events comprise !he fim S cardiac AEs in til is table: palpitation, techyc:ardia, heart murmur, 
hypertension, and syncope. 

8.1.4.5.. Adverse Event Stratification by Duration ofTreatme11t 
Although adverse event stratification by duration oftreatmentwas not 

performed by the sponsor, given the study's entire duration of 2 weeks, 
performance ofAE stratification by duration of treatment would .not be deemed 
cHllicaUytelevant fora combination product wh()~e••onset of action is wellwitrun 
12 hours;. Many ofthe adverse events describedin the safety database for St\19Y 
J>R0035 are. ones which would not be anticipated to occur with drug accwnulation 
(i.e .. liver :function abnormalities) but ratherAEs related to the drug's direct 
phatlllacologic activity (e.g .. insomnia, agitation, hypertension or headache 
associated with pseudoephedrine Bel use due• to o:·adrenergic • effects) ttomntan, 
B. B. and LefkowiM< R. J., Catecholamines, Sympathomim.eticDrugs,.and ~~ . ' . ' . . 

Adrenergic Receptor Antagonists in Goodman and Gilman's: The 
Pha.rmacologicalBasis of.Therapeutics. Ninth Edition, :M:cGraw-Hill Publishing, 
New York, 1996, p. 219 .. 224]. 
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8.1.4.6. Adverse EventStratificationby Demographics (A.ge, Gender, R~ce) 
Adverse eventstratification bydemographics.was notp'efformed in this 'study. 

8.1.4.7. PatientDiscontinuationdue.to Adverse Events . 
At o1aJ ()f25 patients discontinued·treatmentprematurely due to adverse 

events.. Eight•.ofthese patients were receiving tteatment with the fexofenadine 
HCVpseudoephedrine HCl combinationdrug,3 werereceivingfexofenadineHCI, 
~d 14 were receiving pseudoephedrine HCl [S9-Vl.-p. Ill].. The reasons :for 
discontinuation.ofmedicationdueto advetse even,ts are.stmm1arizedinTable48 
ofthe.study repo·rt .for PROOJS in the l20.0ay·SafetyUpdate forNDA20~7s6' 
[S9•V l-p. 121-1221 butfor the combination treatment g~oup these generally 
comprised AEs such as itlsomnia(patients 0567·0037, 0567-0058, 0570 .. 00211 

0576~0022, 057~0030), nausea (patients .057&-0030, 0579~0003), headache 
(patients 0570~0027, 0576~0022. 0576-0030), irritability (patient0576·00l8), 
agitation (patient 0576-0027), .and nervousness (patient 0579-0003) [S9•V 1-p. 

Oftentimesth.ese.patients manifested more than. one adverse event 
which lead to their premature discontinuation in the study. Furthermore, 

similar to those reported in •pati.ents in the pseudoephedrine 
treatment group who discontinued treatment (especially insomnia) [89-Vl-p. 121-
122]. Several adverse .cardiac events were reported in patients in the combination 
treatment group which likeWise led to their premature• discontinuation .ofthe study 
and·theseindividual cases were previously discussed in Section 8,1.4,4.1. ofthe 
medical officer review: 'Ca.tdiacAdverse Events~. 

Reviewer's Note: On review of the number of patients who discontinued 
treatment prematurely due to adverse events, a discrepancy in patient 

_ number was noted for the 3 treatment groups. In the patient disposition 
table in the NDA 20-786, Table 9 (S9-Vl-p. 63], the number of patients who 
discontinued treatment was 18, while the number of patients who 
discontinued treatment in Table 48 ofNDA 20-786 was 25(S9-Vl-p.121-
122J. The reason for this discrepancy, u clarified in the tables and on 
discussion with Mr. Paul Niehouse ofiiMR, (Telephone message by Mr. Paul 
Niehouse, HMR, Regulatory Affa.irs, 11/06197] was that per Table 9, the 
patients tabulated were those who discontinued treatment 'primarily' due to 
occurrence of an adverse event, while the patients who discontinued 
treatment listed in Table 48 included .those who discontinued ' primarily' or 
'secondarily' due to an adverse event (i.e. an AE might not have been the 
primary reason for discontinuation of' treatment but the patient additionally 
experienced an adverse event). Of note, this discrepancy in patient number 
did not affect the combination group----the treatment group of interest, where 
8 patients were noted to have discontinued treatment prematurely in both 
tables solely due to an adverse event and not another reason. 
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8, lAS. Serious Adverse Events and Death 
Neither any 'serious treatment emergent adverse events·'norany deaths.were 

report.ed during this SAR trial for any ofthe S treatmenfgroups. An assessment 
oftreatn1ent emergent adverse events.in safety evaluablepatients.using. a 
subjective severity rating scale of 'mild; i 'moderate', or 'severe' by the principal 
investigatorandlorpatientindicated that the majority of patients forall3 
trel:ltment groups subjectively .experienced AEs ·'moderaie' in severity{5 1.8% of 
combin~1ion treated patients; 55. 1~ of fexofena<line HCl treated patients~ . and 
63;6~ ofpseudoephedrineHClJreated patienf$){89-V.l-p. 119]. In general, 
pseudoephedrine·HCI treated patients experienced moresevere AE's{'moderate' 
and ~severe' categories ofAEs, combined)than the other2. (fexofenadine) 
treaunent.groups, although the combination tteatment.group experienced the 
highest percentage of 'severe' AEs (19.1%), as compared Vlith the other 2 
treatment .groups fexofenadine HCl treawent .group and 16.2% for 
the pseudoephedrille HCl treawent 119]. The differences in 

and. not deen1ed clinically 

8.1 .4.9. Laboratory Test Results 
Laboratory tests performed during 1 (pre~randomization) and visit 4 

(completion oftreatment) of the study and which consisted of a complete blood 
count Vlith differential. count,. blood chemistries, liver function tests (SOOT, 
SGPT, alkaline phosphatase, total protein, albumin, and total bilirubin), 
urinalysis, and senun pregnancy test {for all women) did not reveal any 
unexpected abnormalities in combination treated patients, as compared with 

or pseudoephedrine HCI treated patients. of the 
treatn1ents on laboratory parameters were analyzed (\\lith the exc~tmn 
pregnancy tests) using the change from baseline (end-study value minus the 
baseline value), shift tables, and a tabulation of outlier 
patients [89-Vl-p. 123]. The sponsor's criteria for an abnormal laboratory 
was a value outside the limits of normal for that parameter, as defined by the 
principal investigator. Summary statistics for each laboratory value were 
computed using an ANOVA model Vlith adjustment for site [89-Vl-p. 
based on these several statistically significant differences between the 3 treatment 
groups were noted which are listed in Table XVI. 

Statistically significant mean changes from baseline to end~study were 
observed for the WBC1 RBC, hemoglobin. SGPT (AL T), albumin, chloride, and 
total cholesterol [S~.-Vl -p. 125·.:132]. Importantly. these minor numerical 
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differences were not deemed. clinically significant py the pr:incipal investigator for 
any ofthelaboratorytests and are not considered .clinically' significant by the 
medical reviewer ofNDA .20-.786. 

Analysis oflaboratory••. t~sts by shift ta\>les {from baseline to end,-stuqy)· fade<i 
to reveal any significant differenc.es between the Jtreatmentgroups[S9-Vl:-P· 
134•138,], 

Anevatuation.ofindividual outliers(marked ··abnormalities in laboratory 
parameters, asbased··onasetpercentage ofthe .lowerlhigher limit.ofnormal Jor a 
given laboratory value and a set decrease/incr~ase from the baseline val'-'~.£S~
Vl-p.l39;•140])Joreach.laboratory test .showed. no obviousdifferencein·the 
num~r of patients with outliers . between the 3 treatment groups. These data are 
sutnmari.zedin .Table52.·.ofstudyreportofPR0035, aspresentedJn.the.l20 Day 
Safety Update for NDA20-786 [S9-V 1-p. 141] and attached as Appendix . of 
this review and listed separately by patient identifier in Appendix M ofthe120 
Day Safety Update [89-Vl-p .. 240-241]. High outlier values 5 
combination treatment patientS (n==207. 2.42%oftotal combination group 
patients) for the eosinophil count, in 2 combination treatment patients for the 
neutrophil count (n=207, oftotalcombination group patients), in 1 

WBC count {n=207, 0.48% oftotal 

patientJor theLDH, SQPT, and serum .. magnesium, respectively (n=207, 0.48% of 
total combination group patientS fot each parameter· .. • [S9-Vl"P· 141 ] .. . ·. Lov.- outlier 
values were reported in3 combination grouppatientsforthe hemoglobin.(l.45% 
incidence·in combination group patients)· and 1 combination group patient fortbe 
lymphocyte .count (0.48% incidence)[S9-Vl•p. 141]. 

Reviewer's Note: Slight discrepancies iD the percentages between the various 
laboratory values (for laboratory outliers) was noted by the medical officer. 
Additional information was provided by the sponsor to explain these 
discrepancies (Response to FDA Questions, Mr. Paul Niehouse, HMR, 
11/13197, p. lJ. Per the sponsor, the denominator used for the laboratory 
outliers was defmed as the number (##) of patients with botk a baseline and 
post-baseline value for a particular analyte. Therefore, the denominator was .. 
potentially different for each of the individual analytes. The sponsor also 
st~t,ted that the denominator could also be dift'eteot tbao the total number of 
safety evaluabl.e pati~ots for each treatment grou.p. 
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Table XVI. Descri.ptiye Statistic~ f()r Laboratory Parameters: 
ALLEGRA .. D (Fexofertadine HCIIPseud()ephedrine HCl Combin.ation Treatment); 
Safety Evaluable J>opulation [S9•Vl-p. 12:5., 133] 

Laboratory 
Test 

Fexofenadine HCI ~0 Fexofenadlne HCI 60 Pseudoephedrine HCI 
mglPseudoephedrlne mg 120mg 

RBC (x 10 e u/l) 

Hemoglobin (gldll 

SGPT (ALT, Ull) 

Albumin (gldl) 

Total Cho!Mtergl 
(mgldl) 

HCI120mg 
CCm'lbinatlon 

n=215) 

6;558 
6.383 

-0.216 
1.416 

(n=218) 

POST 
Mean A= 

2.486 Std. Oev.= 
106.038 . PRE 
105.5?2 POSt 

-0.4&6 Mean A= 
3.514 Std. Dev.::: 
4.678 PRE 
4.507 POST 

.{).171 
0.457 

8.1.4.1. Electrocardiograms 

PRE 
POST 

(n=218) 

· MeanA== 
Stet Dev:<~ 
PRE 
POST 

Mean A= 
Std.Oev.=. 
PRE 
POST 

43.526 
0.495 
2.300 

105.685 
10~.$3~ 

.{).552. : 
3.433 

.0257 
""' ' "" 

.0143 

.0029 

.0464 

Electrocardiograms (ECGs) performed at baseline (visit 2) and at the final 
visit (visit 4) revealed that there was no statistically significant change in the QTc 
interval from baseline to the final treatment visit for all 3 treatment groups in the 
safety evaluable population (p=Q.6164 for the combination group vs. fexofena.dine 
HCl alone, and p=0.4~2 for the combination group vs. pseudoephedrin.e HCI 

[S9-V l-p.14;4]. While there was a statistically significant decrease in the 
heart rate and a decrease in the QT (uncorrected) interval from baseline to the 
final combination 

<.0001 
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significant by the p.rincipal investigator[S9 .. Vl.,.p.142, 144]. A summary table of 
tbe .heartrate, QT interval and QTe .interval findings for the ''3treatmentgroups in 
the safety evaluable ppputationis presented in.Table.XVII. helQw. 

Table XVU. Summary ofECG Findings {Baseline visit and Visit4); 
ALLEGRA-D; Safety Evaluable Population .·. [S9-V 1·p.l44; S9•V l9-p.363]. 

ECG 
Patameter 

(A) Foxof«madine 'HCI. ~o {B)·Fexofenaalne HCt 
m9l PSeudoophedrine 60 mg · · 

HCI120 mg Comblnatlon 

(n=21~loutof 2.15) (n==.215 outof21 S) 

(C) fl•eudC)QPhedrine 1P-Value 
HCI1ZO mg ' '•w - ·~ 

(n,.212 out of218) 

An evaluation ofECG outliers at .the endpoint visit (the last patient visit) for 
QTc interval prolongation was likeWise performed ·by the .medical reviewer for 
sfudy PR003S which defined an ECG·'outlier; as an increase in the QT., interval 
by 40 msec from baseline or endpoint QTc ~ 450 msec. These criteria were based 

-- on established inclusion and exclusion criteria for evaluation of QTc interval 
prolongation for the ALLEGRA TM NDA review (see Medical Officer Review, 
NDA 20-625). 

Review of the patient line listings [S9-V25-p. revealed that for the 
combination treatment group, 9 ECO outliers with an increase in the QT c ~ 40 
msec by the endpoint visit were noted. Two (2) of these outliers had a 
msec by the endpoint visit which was not noted on baseline ECG. For the 
fexofenadine HCl treatment group, 10 ECO outliers with an increase in the QTc ~ 
40 msec by the endpoint visit were noted. outliers had a QTc ~ 450 
msec at.either the baseline or endpoint visit. For the pseudoephedrine HCl group, 
5 ECG outliers with~ increase'in the. QTc ~ 40 msec by the endpoint visit were 

None ofthescioutliers had a QTc ~ 450 msec at either the baseline or 
endpoint visit. ' 

Review of the patient line usun_gs 
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8.1.4.1. Vital Signs and W ~ight 
Vitalsigns {blo<>d pressl,lre ·(systolic ;;md diastolic ) •• head rate, respiratory rate, 

and temperature) were monitored in this study ·atbaseline andthe ·.final study visit 
(visit 4). Review of the mean changefrom.baseline in all vital signs for the safety 
evaluable population revealed no statistically significant cha~geat final . visit from 
baselirte.forthe .· •. colnbination.tteatmertt ·.group, as compared. with ···the 2active 
c?mparators. Th~sedata are summarized in Tabl~ 53 ofthe ~tudy report for 
PR0035ofthe120 Day Safety·Update ofNDA20·786[S9·Vl-p .. 143]. 

8.1.5, Revi.ewer's .ConclusioJ1.ofStudY Results (Efficacy and Safety); 

(1) The results of this study support the safety of ALLEGRA-D (fexofenadine 
HCl 60 rug/pseudoephedrine HC1 120 mg) for the treatment of symptoms 
of SAR (including nasal congestion} in adults and children 12 years 
and older. 
A summary table of all efficacy parameters is presented below and shows 
that the combination treatment group demonstrated statistically significant 
efficacy compared to decongestant (pseudoephedrine 120 mg po bid) for 
histamine-mediated symptoms and statistically significant efficacy 
compared to antihistamine alone (fexofenadine HC160 mg po bid) for the 
non-hist:unine mediated symptom on nasal congestion, With the exception 
of 1 clinical endpoint (a secondary efficacy variable )-the change from· 
baseline in the bedtime instantaneous NCS (nasal congestion score). Of 
note, pseudoephedrine HCl treated patients showed the same numerical 
aecrerure in nasal congestion as the combination group. Importantly, for 

made twice 

faulty study design, were inconclusive. 

Results that Support Approval: 
The .results for all efficacy endpoints are swnmarized below and 

demonstrate statistical significance of the combination group in decreasing 
both histamine and non-histamine mediated SAR symptoms. 
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congestion, . Additionally, the combinationtrea:tment group did not 
demonstrate.a statistically significant reduction in.irtstantaneousTSS 
scores compared with the 2 active comparators, but• as discussed 
previously, stt.ttisticar significanctfwotild be· <iifficult to. dem()nstmte (.)n 
this endpoint when compared to .any active comparator given that it is a 
composite ofboth bistami.ne and. non•histamine .·mediated symptoms. 

Summary Table: Efficacy Variables for the ITT Population and Treatment with 
ALLEGRA-D 

EFFICACY VAR1Af3LE Stcltistic:ally SignJficant R~$pon~e 
(as compa1·ed·Wilh the appropriate .actiVe 

®mpar<ltor) 
Ya~No 

8 .. A from ba$eUne in average.lp.m. reflec;ti\re lndividual .sx scores: 
-'Sneezing Yes 
--Rt1il'l~rrf1ea Yes 
-.Uchy ·· nose.; palate,andtorthroat 
-Itchy. watery, red eyes. 
-Nasal 

ALLEGRA-D demonstrated adequate duration of decongestant effect,. . 
as per analysis of the end-of-dosing interval (the 7:00p.m. instantaneous 
NCS) compared with fexofenadine HCl alone (p=;Q007). This endpoint 
was critical for the approval of ALLEGRA~ D. as bioeqUivalence of the 
tonner was not demonstrated for the pseudoephedrine component in PK 

Analysis of onset of efficacy was not fonnally perfonned in this 
although a statistically in histamine 
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post .. <iosing, when compared to the appropriate active control. For the 
ind1vidualSAR symptoms (7:00 p,m. reflective}, ALLEORA-D 
demonstrated a statistically significant reduction in symptom· scores. when 
compared to the appropriate active control drug. 

Analysis oftesponse ofSAR symptoms to treatment • s.eparatety by 
week 1 and week 2, indicated that ALLEGRA-0 achieved a statistically 
significant reduction in all efficacy endpohns by week 1 oftreatmerit-but 
continued to provide a greater numericai·reduction in SAR symptoms and 
nasal congestion by week 2 of treatment. 

Safety: 
Overall,ALLEGRA-D was safe and well-tolerated given t\\7ice a day, 

ata dose of 60 mg of immediate -release .fexofenadine HCland 120 mgof' 
sustained releasepseudoephedriheHCl (EltortM) in 215 patients. No 
serious adverse events occurred inpatients treated with ALLEGEA-D, nor 
were any deaths reported. Similar to the 2: active comparators, .headache 
was the J:llost common adverse event, followed by insomnia, and nausea. 
Cardiac adverse events were rare, the m()St conunon being palpitations 
(1.9% ofcombination treated patients).· .-No evidence ofQTe prolongation 
was· demonstrated in combination treated patients and although several 
QTeinterval outliers·were .seen in the combination treated patients. 
numbers were comparable to the those ofthe 2 active comparators~ 

Summary: 
Based on the results of this SAR trial, .ALLEGR.A .. D demonstrated 

adequate evidence of efficacy:and safety compared with its 2 active 
cpmpara.tors, fexofenadine HCl and pseudoephedrine HCl, for the 
treatmentofSAR symptoms with na5al congestion in adults and-children 
12 yeatS or age and oldet. 

APPEAR~ THIS WAY 
ON ORIGINAL 

·····-----·········· - - ----------
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9.0. IntegratedSwnm¥}' ofEfficacy 
Since one clinicaJSAR trial Was submitted and review~din this NDA 

application, itself not an a priori requirement for approval of ALLEGRA-D.had 
bioequivalence ofthe'to-be-marketed' product to the reference products been 
demonstrated, an integrated sununary of clinical efficacy based on l SAR trial 
reviewedin this NDAis not feasible for this combination product. As stated 
previously in this review, the separate components of ALLEGRA·D have been 
previously shown to be effective for their respective .clinical indication(s) .. 

1 0.0. Integrated Sum:m.ary ofSafety 
The integrated summary ofsafety for:ALLEGRA-D consists ofthe safety 

analysis of the pivotal study PR0035 as previously. discussed in section 8.1.5. of 
the medical officer review which comprised a total of 651 safety evaluable 
patients; of which 215 received the combination product. 

Clinical Pharmacokinetic Studies. 
An additional safety database which was C01llprised of healthy non .. smoking 

male volunteers in the 5 clinical J)harmacotdnetic studies jnitiallysub~tted to 
NDA 20-786i.s summarized separately inthissection (and notpooled as an 
integrated. summary ofsafety), as this group of subjects overall had significantly 
less drug eXp<>sure(received single or multiple doses ofmedicatio~)than patients 
in. the pivotalragWeed SARtrial, represented a different population(nomtal 
healthy volunteers)than those studied in the SARtrial; did not all receive 
tteatment~th the 'to.;be-marketed' combination. produ~ and underwent 
codification ofAEs using a slightly different versiotl of the WHOAdverse Event 
Dictionary than thatusedin studyPR0035. 

Three ofthe five clinical PK studies submitted to NDA 20-786 utilized single
dose crossover designs (studies. DDPR0002. DDPR0003, PJPT0038), hence the 
duration of exposure to 1he combination offexofenadine HCI and 
pseudoephedrine HClwas considered to be i day (n=65)[S2-Vl.i-p.154]. The 
remaining 2 PK studies utilized a multiple-crossover design in which the duration 
of exposure for fexofenadine fiCl and pseudoephedrineHCl for study DDPROOO 1 
(n=49) was12.days and 5 days{n~22) for study .PJPR0043 [S2.;Vl:t .. p. 154] .. · In 
summary, the duration of exposure for all PKstudies ranged from 1-l2:days. Of ... . 
note, study· OQOS (the single dose bioequivalence .study· was not included as part or' 
this safety database for PK studies). 

Furthermore, in the. PI<. studies, subjects in2 ofthe.s studies (PJPR0038 and 
P JPR0043) were exp<ised to different fonnulations of the combination treattnent 
which did :not represent the 'to-.be-marketed' drug. 

As in the pivotal clinical study(PR0035), lack of a placebo control group in 
the PK studies l imited somewhattheabilitytoperforrn C{)mparative.analyses. 
Adverse events were collected at each study visit and tabulated using slightly 
different AE definitions from studyPR0035 (a differenCversion' ofthe World 
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Health Organization Reaction Terminology Dictionary, the MD WHO 
Event Dictionary or MMD WHO Adverse Event Dictionary) (S2~V l .l-p. 157, 
Telecol1, Mr. Paul Niehouse, HMR, 11110/97, and Amendmentto NOA 20~786, 
Mr. PaulNiehouse, aMR,ll/13/97, p.JJ . . Adverseeventsinthe human PK 
studies were codified using the same version of the WHO Adverse E·vent 
Dictionary as was used in the Allegra.NDA (20.-625). Additionally, adverse 
events based on changes .in clinical laboratory tests or ECGs were reported atthe 
end ofeachrespective study. 

With the exception of3 parameters {serum chloride,l>icarbonate, and 
glucose), the protoool.-defined criteria used to trigger clinical laboratory AE ~ 
reports were identical to the outlier .criterialJ,sed in study PR003 5. [S2,.Vl.l ~p. 
158}. 

Atotal ofl36 subjects were evaluable for safety in these Sstudies(i.e. were 
exposed to study medication. with post-baseline AE measurements). The total 
number ofsubjeets reporting AEs after ex{X)sure to the combination treatment (in 
aiLS PK studies)was 55 outof 136 (40.4%)[S2~Vt.l-p.J58]. The total number 
of subjects reporting AEs inthefexofenadineHCl groupwas3 outof2l(l4.3%) 
and in the pseudoephedrine HClgroup, 8 out of 22 subjects (36.4%) [S2 .. Vl.l-p. 
158]. 

Adverse events (AEs) for 4 out ofthe 5 clinical PKstudies in which subjects 
were exposed to combination treatment {study PJPR0038, DDPROOOl, 
DDPR0()02, and[)DPR0003) are presented in.I .table, whereas AEsJor study 
PPJPR0043 (subjects tl'eatedWjth fex.ofe.nadine HCl alone,. pseudoephedrine HCl 
alone, or fexofenadine HCl taken with pseudoephedrine HCI as 2 separate tablets) 
are presented separately. 

For the 4 combinedPK studies. the most frequently reported AEs in 
_ ~ombination treated subjects were gra.nulocytosis 0 2/114 subjects or 10.5%). 

leukocytosis (5/114 subjects or 4.4%)~ hyperlipemia (5/114 subjects or 4.4%), and 
anemia (5111.4 subjects or 4.4%). Notably, this .AE p~:ofile was significantly 
different for the eom.bination treatment group from that ofstudy PR.0035 (n=2lS 
combination treatment subjects). 

Reviewer's Note: This discrepancy .in types and perc:entag~ of AEs between 
the 2 safety databases may be .attributed to tbe factthat approximately half 
(39175 of 52%) oUhe individual AEs reported in the 4•PK studies were for 
report-detinedlabo,ratory outli~.t$ and not subjettreported AEs. 
Additionally, tbe issue of using slight versions of th.e WHO Adverse Event 
Dictionary may have contributed·to AE reporting.diserepancies, based on 
subtle differences in AE d.efmitions. 

A summary for.AEs greater·in•frequency thanl%for the4combined PK 
studies in which the .combination .treatment group was admims{ered to subjects is 
listed in Table XVIII. below. 
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Table XVlU. Adverse .Eveot(AE)'. Frequency: 
AE's ;?; lo/o .for ALLEGRA .. O for the 4 Combined Clin.ical PKStudies 
(Fexofenadine HCIIPseudoephedrine.··HCl·combination Treatment), by .·.Organ 
System and ·Preferred Term; Safety Evaluable Population [S2·VJJ,.p. 159-161] 

BODY SYSTEM 

Ans ·stems 
llllhite B!QIXI·Cells aod RES 

Heart Rate and Rhythm 

and Nutritional 

Red Blood Cell 

Preferred Term Fexofenadli'l! HCI 60 mQJ 
Pseudoephedrine· HCI120 mg 

Combination 
(n=114) 

n(%) 

For study PJPR0043, the most frequently reported AEs were headache {3/21 
;:.u.u1 ...... ,..,,14.3%) and viral infection (2/21 subjects, 9.5%) for fexofenadine HCl 

~· alone and throat irritation (2122 subjects, 9 .l%) for pseudoephedrine HCl alone. 

Table XIX. Adverse Event (AE) Frequency: 
AE's 2: l% for ALLEGRA-D; PK Study PJPR0043 
(Fexofenadine HCI/Pseudoephedrine HCl Combination Treatment). by Organ System and 

Safety Evaluable Population [82-Vl.l-p. 162-163] 

BODY SYSTEM Prefe 
Term 

mg Fexofenadine HCI 
+ Pseudoephedrine HCI 60 mg 

120mg 

(n"'22) (n=2.1) (n=22.) 
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Again, the AE profile for this small group ofs\lbjects was slightly different 
from that of the other2 safety databases, :but overall, drie could conclude that AEs 
wereinfrequentfor fexofenadine HCI when taken with pseudoephedrine HCL 
Based on these 3 databases which could not and sbould not be integrated in one 
safety summary (forreasons previously delineated)) no signals or trends in 
~verse events were notable, although several types ofAEs (such as headache) 
tended to be more common in all treatment groups for all studies reviewed. 

Analysis of these data by subgroups/demdgraphics and dose range was not 
possible given that all the study subjects Were ~eat thy males and only one dose of 
each respective treatment was given in the PKstudies. No deaths occurredin 1ny 
of the S · PK studies and no subject was hospitalized due to an AB or discontinued 
the-study prematurely secondary to an AE [82-V 1.1--p. 165~ 167]. Of subjects who 
experienced ~serious' AEs (5 total for the 5 PK studies combined), the AEs 
consisted of~ (1) moderate stomach pain (subject 00 1-002.DDPROOOl ). (2) 
h~adache (subject002~012, DD.PR0002), (3)phlebotomysite infection (002-019, 
DDPR0002),(4) muscle strain (subject003..009, DDPR0(>3), and conjunctivitis 
(subject 325 .. 1 09, PJPR0043 ).[82--Vl.l-p. t 6$-169]. 

A total ofl3 out of 136 safety evaluable subjects (9.6%) discontinued 
treatmentin.the 5 PK studies. Nonetheless, the most cqmmon reason to 
discontinue treatment was the subject'slinvestigator's decision to discontinue 
treatment{l0/136 subjects, 7:4%)[S2-VL1-p. 165]. OftheselOsubjects,_.Swere 
discontinuedbyinvestigators due to positive drug screens [S2-VLl-p. 166]. 

Regarding clinicalla}x>ratory data and taking into .accountthatsubjects 
receiving the combination treatment we~ not being exposed to· the •to~be~ 
marketed' product, overall, the frequency oflabdmtory outliers waslowand no 
tre.nds in laooratory tests were noted. There were 35· subjects in the combination 

_ treatment group with a total of46laboratory outliers reported for the 5 combined 
PKstudies [82-Vl.l-p. 175]. Ofthe46 outlier laboratory .values,24 Wete 
reported in study DDPROOOl (16 subjects), including 12 high neutrophil outlier 
values ( 6 of these individuals h~ above normal neutrophl[ counts at baseline). 
Addition.allyt 5 subjects were tepdrted With high triglyceride values (in study 
DDPROOOl). One of these subjects had anabove normal triglycerideleyel at 
baseline. Five lowhematocritoutlier values were attributed by the investigators 
to multiple phlebotomies and notdue to a drug effect [S2-VL1-p. 175]. 

Other safety• assessments • in. the clinicaiPKstudies included • evaluation of 
ECGs byQTe, P~ 8IldQR8 intervals andbyECGrhytbm£82-VLl~p: 176]. 
Prolongation ofthe QTc interval (i.e. an outlier) was defined as per the criteria of 
study PR0035 and ND'A 20-625 (ALLEGRA). No outliers were recorded for the 
heartrate, PRintetvai, QRS, andQTQinterval following exposure to either 
. fexdfenadine HCl alone, pseudoephedrine HCl alone, or the combination of 
fexofenadine HCI and pseudoephedrine HCl [S2-VI J -p. l76-177l Cardiac 
arrhythmias were. recorded in 14/127 subjects (11%) and these were recorded as 
AEs because of a priori study_design(referto Table XVIII. above). None ofthese 
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rhythm disturbances were deemed treatment related. In 5 of the 14cases~ baseline 
ECGs revealed mild deviations from normal that did not preclude study 
enrollment and in lsubjectswith post-baseline bradycardia, baseline EGGs 
revealed borderline bradycardia. O(le subject entered the study with a borderline 
intraventricular conduction delay, and post-study • ECG revealed a borderline first 
degree AV block [S2·Vl.l-p. 176-177]. No cases ofTdP, or any other 
ventricular tachycardia (the • arrhythmias assocjated with terfenadine misuse) were 
reported in .any study subjects for the 5 PK stUdies. 

In terms of vital sign recordings, while a few outlier values were repQr!.ed,~~ 
again no discrete patterns ofchange in vital signs emerged .. and the treatments 
appeared to be well tolerated, 

No studies forNDA 20-786 were conductedi~renallyor hepatically impaired 
subjects. Information regarding fexofenadine HCl dosing inthese 2 special 
popUlations is based on data provided in the ALLEGRA NDA (20-625)where 1 
PK studywas performed in each ofthese2 groups of patients. 

In summary, based on safety evaluations of stUdy PR0035 and .data analyzed 
from th~ 5 clinical PK studies, the combination treatment of fex.ofenadine 
HCllpseudoephedrine HCl was well toleratedwithalow frequencyofadverse 
events, the n1ost common being headache. Importantly, aside from the 
sympathomimetic, and anticholinergic side effects such as palpitations and chest 
tightness(most likely attributable to.the pseudoephedrine.HCl component of 
ALIJEGRA .. D* as the incidence of these AEswas similar to the pseudoephedrine 
HCl alone treated patients), cardiac complaintS were rare and ~Clinically relevantf 
ECG abnormalities .(defined in terms ·ofQT ~prolongation or ventricular 
arrhythmias) were not detected in the combination treatment group patients, nor in 
either ofthe 2 active comparators, No significant demographic differences in 

·· adverse event reporting was appreciated, although this conclusion .is based on.l 
clinical. SAR study. Serious adverse events with the combinatio,n treatment 
(ALLEGRA-D) were rare and no hospitalizations or deaths were reported with 
use .oftbis antihistamine-decongestant combination drug. 

Thus,ALLEGRA-D oombination treatment·offexofenadineHCl and 
pseudoephedrine HCl appears to be safe for the treatment of SAlt with nasal 
congestion in adults and c}rildren.age 12 and older. 

11.0. Data Verification (DSI Audit) 
A Division of Scientificlnv~stigations (DSI) auditofthe clinical data for 

study PR0035 was nohequired for NDA.approval as this was primarily a 
bioequivalence NO A:: Hence, auditing of clinical study sites was not performed. 

I 

12.0. CONCLUSION: Executive Summary ofEfficacyand Safety 
Evaluation of the efficacy ofALLEGRA-0 was based on the analysis ofone 

pivotal SARclini.cal trial(PR0035) and~\Ullanpharmacoldneticdata .from S·PK 
trials. in order to establish bioe(]t1ivalence of~e co!llbination treatment 
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(ALLEGRA: D) with the respective individual components _ofALLEGR.A-D,. 
fexorenadine HCl and pseudoephedrine HCl, @dto a.ssess 'food e.ffect and drug 
interactionbetweenfexofenadine HCI and pseudoephedrine HCI. While 
fexofenadine HCl b.ioequivalence for the combination product was shown to be 
within the accepted confidence limits atthe end~of-dosinginterval, 
bioequivalence for the pseudoephedrine HCl coll\ponent was not demonstrated. 
At the requestofth.e Agency~ the sponsor ofALLEGRA-D, HMR, submitted their 
Canadian ragweed SAR study (PR003 5) which was analyzed by the medical and 
statistical reviewers with. a primary focus on evaluation ofreduction of the nasal 
congestion score at.the end-of.-dosing intetval &y the combination treatmentvs. 
fexofenadine·HCl alone. The change from baseline in theaverage daily7 :00 p.m. 
instantaneous NCS. represented this clinical endpoint, although it was defined a 
priori by the spon.sor as a secondary efficacy endpoint. 

ALLEGRA-D demonstrated adequate duration of decongestant effect, as per 
analysis of the end-of·dosing interval (the7:00p.m.instantarteous NCS) 
compared 'With fexofenadine HCJ alone (p=.0007) .. Analysis of the onset of 
efficacy was. not formally performedin this SAR trial, although a statistically 
significant decrease in histamin~ mediated but not. non,..histamille me9iated SAR 
symptoms (i.e. nasal congestion) was noted for the combinationtreanuent group 
at 1 <~hours post~dosing, when compared to the appropriate active control. For 
the individual SA.R.symptoms (7:00p.m. reflective),ALLEGRA-D ·demonstrated 
a statistically significant reduction in symptom scores, when comparect to the 
appropriate active control drug. The treatment effect of ALLEGRA-D confirmed 
the e.xtra red\lction in both histamine and non-histamine medicated symptoms that 
the combination treatment provide<! overtb,e .• individua1 treatments of 
fexofenadineHCland pseudoephedrine HCl given alone,-as already noted for the 

_ efficacy variable analyses of the individual SAR symptoms. 
Analysis ofresponse :nfSAR symptoms to treatment separately by week land 

week2, revealed that ALLEGRA-D achieved a statistically significant -reduction 
in all efficacy end.points by weekl of treatment but continued to provide a greater . 
numerical reduction inSA.R symptoms by week 2 of treatment. A similar trend of 
added benefit by week 2 of treatment wa8 noted for both fexofenadine HCl alone 
and pseudoephedrine HClC}lone. 

Extensive s.ubgroup analyses by race, gender, and age were not attempted; nor .. 
was an integrated summary of efficacy appropriate for analysis of a single study. ,· 
Based on the.6511Tf patients Qfstudy PR0035, with the exception of a minimal 
age-by-treatmentintetaction which mostlikely represents sampling effect} n() 
significant demographlc differences were noted for the combmation treatment . 
group. 

The safety database for ALLEGRA-D consisted of2l5 safety evaluable 
patients in the Canadian SAR triahv.ho received approximately 2 weeks of 
treatment with combination drug, along with a total of 136 safetyevahmble 
subjects in theS human PK trials submitted to NDA20~ 786 where subjects 
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received from l dayto amaximumofl2daysoftreatmentwithboth 
fexofenadine HC1 and pseudoephedrineHCI (for 1 ofthese·'studies(PJPR0043) 
combinatio11 treatment .. was notgiven as· a .single tablet· butrathera ·.separate ··tablets 
ofthe· individual components ofALLEGRA+l)) .. These two safety databases.were 
an.alyzedseparately ·• (lndthus astintegrat~d s,llUilnaryofsafetywas not petformeq 
in the classic sense. Because the Canadian SAR trial was felt by the medical 
reviewer to provide.· more reliable .safety information than the individual PK 
sttidies arid patients .·consistently.wereexposedto a longer duration ofstudy 
medication. datafrom ·.this studywas used to c?lll.pilethe adverse event_fr.Muancy 
tableforthe ALLEGRA .. D labeL 

Overall,. ALLEQR.A .. o was safe andwell .. tolerated given.twice a day, at a 
doseof60 mg offexofenadi.neHCl and l20mgofpseud.oepbedrine HCI (EltorTM) 

oatten1ts. No serious adve.rse events •occurred in patients•treated with . 
.ru...L...~.;.·.._,, ..... ~--'"'· nor were any deaths reported. Simila.t to the 2 active comparators, 
headache was the most common .adverse event, followed ·by insomnia, and nausea. 

the most common being palpitations (1 .. 9% of 
patienltsJ. No evidence ofQT~ prolongation was 

cotnbi.nation trelllted patients·and although. seve.tal QT"' interval 
outliers were seen in the combination treated patients. numbers were comparable 
to the th.ose ·Of the· 2 .active c.omparators •.. No. clinically significant trends in 
laboratory abnormalities were demonstrable in combination treated patients and 
no obvious difference in outlier values·wasnoted between. the 3 treatment groups. 
No statistically significant. change in vitttl .signs or weightwas demonstrated 
between the J treatment groups.. Followo;upphysical exami.ria.tions post .. tr~trnent 
in all3 treatment groups were generally consistent with an unremarkable exam .or 
one in whi.ch .fmdings of SAR (e.g. nasal tu.tbinate swelling,. post-nasal drip) were 

- demonstrable. In summary. ALLEGRA-D appears to .be safe for the treatment of 
symptoms ofSAR (including nasal congestion) at the recommended dose of 
fexofenadine HCI60 mglpseudoephedrlne HCll20 

Reviewer Recommendation: 
ALLEGRA-D (fexofenadine HCl60 mg tmrnettlate rele:asetose:udc)eDltedline 

HCI 120 mg sustained release tablet) is shown to be 
treatment of symptoms of seasonal allergic rhinitis (SAR) (including 
congestion) in adults and children 12 years of age. The recommended 
tablenaken orally,, twice a day, with adjustment in renally impaired patients to 1 
tablet orally, once a d~y. The medical reviewer ofNDA 20~786 recommends 
approval of ALLE<:JRA-D (fexofenadine HCI 60 mg/ps€mdtJep.llednne 
mg tablet) clinical indication. 
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Study 
e. Study Procedures 

Table 4. 

PR0035 [59-Vl-p. 

PHASES Placebo lead-In 

• 28] 

VISITS t 2 3 4 Bi"' 
~VV~.=E=E~KS~~. ---------------------------- --~~----1--~---3---+---4-.~l 

Sign Consent Form X 

Medical Hismry X 

lnclus:ion/Sxclusion X X 

Physical Examination X 

Skin Test X(t) 

ConcomitllntMedicatlcin · X 

X 

Fexofcnaclinc'Pseudoephedrine Blood Sample Collection x 
Pregnancy Test X(s) X(u) :X(u) 

Dispense Single-Blind Medication X 

Dispense Double-Blind Medi<:ation X X 

X X X 
Di~se Adverse Event Diary X X X 

.· 

12·Ltad ECG X 

X X 

Collect and Review Daily Symptom Diaries X X 

Collect Mcdi<:atiort and Assess Compliance X X 

X 

X 

Xcs1 "" sentm prcpancy test 
~~ = urine pregnancy test 

X(t) ,.. if not performed within the last l S months 
B'l"' -early U:mtination visit 

X 

x 
x 

X(s) 

~:i 

X 

X 

X 

X 
X 
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APPENDIX II: Health Economic Analyses [S9-Vl -p. 146-148] 

Ta.ble SS 

Summary of Work and Productivity at Baseline 
Mean(± SD) 

Variable 

% Prod~M:tivity at Won: 

% Ovtrall Wcxt- PrOductivity 

% Pnxtuctivity in lhe 
Clasm>Om 

% Overall Classroom 
Productivity 

Supporting Data: Appendix L 1.8 

(Intent~to-Tre.at Population) 

Fexofcnadine 
(n•218) 

1.6± 5.31 
(131) 

61.6 ± 22.73 
(147) 

60.8 :t 22.97 
.(130) 

4.0:1: 10.09 
(14) 

62.7 :t 24.92 
(IS) 

62.4 :t: 27.23 
(14) 

-44.1 ± 23.07 
(216) 

TrttatmetJI Group 

Pseudoephedrine 
(n•218( 

2.2 i: 9.H! 
(14S) 

S9.7 ± 22.33 

om 
60.2 ;t 12.28 

(14S) 

t.2 ;i: 4Jl2 
(1 !) 

60.0 ·± 2S;69 
(1.1) 

56.3 ±25.26 
(10} 

44.6 ±. 23.12 
(213} 

Combination 
(n""21S) 

1.5 ± 5:90 
(1.40) 

62.6 t '23.96 
(lSI) 

6t.O :t 24.14 
(138) 

9.7:1: 2S. II 
(16) . 

57 .. 2 ± 24.92 ~ 
(!8). ). 

!l1.2 ± 29.69 
(f6) 

43.3 ±22.13 
{213) 

Page 
6001 

BEST POSSIBLE COPY 
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APPENDIXII-continued (Health Economic Analyses ) 

Variable 

% won- Time Missed 

% Overall Work ProdU<Iivity 

% Clusroom Time Missed 

% Productivity in !he Classroom 

% Overall Classroom Productivity 

'% Regular Daily Impairment 

Supporting Data:: . Appendix L 1.8 

Table 56 

Summarya~fti:o;~:~n~~~;;duetivity BEST POSSIBLE COPY 
Mean ( :t SDj · Change (rom Baseline 

(Intent-to-Treat Population) 

·' 

Fexofenadi.nc 
(11'"2lll) 

Q. l * 11.27 
(I) I) 

8.1 :t 23.21 

O·n> 
.00021 

UJ±:24.12 
(130) 
.0009• 

~).3 ± 9.09 
(l4) 

3.3 ±l8.'70 
(15) 

.)474·1 

5.1 ±31,01 
(14) 

.13531 

-9.8 ±24.73 
(216) 
.0001 1 

.Pscudl)ephedrine 
('n~218) 

..()_-4 ±8.58 
(14S) 

6.2 :t 24,43 
{i57i 
.03041 

4.9 :t.24 .H 
(145) 
Jl781 

1.7± 10 .. 82 

00 

3.2 ;I; 29.26 
(11) 

.tm' 
11.1 ± ·29.03 

(10) 
.14691 

."/.9 ±24'.04 
(213) 
.0001 1 

Combination,. • 
(n.,21 5) 

0.8 :t 11.95 
(1_40) 

9;) ::1: 25.47 
(151) 
.0001' . 

8;5 ±26.94 
(138) 

.0003 1 

-3.2j.}.· 1.81 
({6) 

12.8±22:70 
(18) 

.0320' 

16.9± 38.61 
(16) 

J}$241 

·H.O i: :ZS.J I 
(213) 
.0001 1 

['~;gc 

6001 
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APPENDIX IT-continued (Health Economic Analyses) 

Table 57 

Summacy.~r,:o:~=~~~~~u~tivity BEST. POS-_ •• · •. _··s· ·.t. B-. L .. E ... c·· _··.·o·.P .. ··v.· 
Mean (± SO) Chaage fi'(Jm Baseline . -

Vlltiable 

,. Work. Time Missed 

% Productivity at 
Wort 

% Overall Work 
Productivity 

% Classroom Time 
Missed 

% Productivity in the 
ClasstOOm 

% ov.erall .Cias$mom 
Ptodl.lctivity 

% Rcg'-lla.r.Paily 
Ilnpa.inuent 

(ltttent~to--T.nat Popul•tlon) 

fexofcnadine 
(n"'218) 

0.1 ;t I t21 
(131) 

8.1 ~ 23.21 
(147) 

8.0±24.12 
{UO) 

-3.3 ± 9.09 
04) 

3.3.±28.70 
(IS) 

5.1 ±lUH 
{14) 

·9'.11±24;13 
(211)) 

Pseudoephedrine 
(n,.2UI) 

.{t•-. .rs.ss 
(14S) 

li.2::t24.43 
(157) 

4.9± 24.f I 
(l4S} 

1.7 ± 10.82 
(11) 

8.2 :t 292~ 
(It) 

u.a29.<n 
(10) 

•7.9 :1:14.04 
(213) 

Combination 
(n=215) 

0.8 :tJ 1.95 
(14()} 

9 .3 ±25.47 
(lSI) 

8:5 :f: :26.94-
(138) 

-3,2 :t 3L8l 
(16) 

12.8:1:22.70 
(18) 

16.9 .:t )8,61 
(16) 

-U.O ±25.11 
(2U) 

.492" 
.oso• 

.868• 

.us· 

.432 • 

. 733'~;~ 
.J . 

.. soz· · 

.9~9( 

.015~ 

.006' 

Probabnit;y for t.{ann:l-Haeoszel Statistic <;Ontrollin& for site compuing the percent of patients who deteooC'Itted (In 
t4Cb treatment 

.. 

ProbahiluYlO!' ·Iltecoropaiison offc'Kof«ladil\~ vel$us ~binacion .from an ANCOVA modef- in¢h.tding _ l!:e11Ull~L 
site and b&Ktine vllue · 
Probability fot !be compuison of pseudoephedrine vcrs:u.t combill*t.iol'i from lti ANCOVA model including 

~t. • and baseline valUe 
PI'Oba_biUt:r for Chi~c eomparinc tl:tc ~t of patients who deleriontcd on CICh ereatment 
Prribabllity for thc-c:olrlpllrison of feltofeftadmc v~ c:I;Jt11binatiott ftom en ANCOVA mtld.el inclu4ing tn::a1men1 
and~ti~.v~ 
Probability CO!' the comparison of p$¢Udocpb.cdrine vct$Us c;ombinadon from 1111 ANCOVA model incb.idin$ 
~t and baseline vllut 

Supporting. Data: Appendbc Ll.8 

Page 
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APPENDIX III: Outlier Laboratory Values 

[S9-V1-p. 139-14.1] 

BEST POSSIBlE COPv 
Table Sl 

Number of Patients witb Laboratory POJt. Baseliae Outlkr Values 
(Safety Population) 

UVE:R' 

AST (SGOT) (UIL) 

ALT (SOI'T) (UILJ 

TOTAL BILlRUBIN (lflg/di.) 

HEMATOLOGY 

H£M()()IABIN (gldl,) 

N£UTROP:HJI,.S (COUNT) (xltY/;,LJ 

LYMPHOCYT£$ (COUNT} (%10'/lf!L} 

EOSINOPHILS (COUNT) (x/0'/mL) 

IMNDS (COUNf'} .(xiO'lmJ.J 

EUCTROLI'Tll:r 

WH(,.tlJ 

Fexofeni.Ci.ine 

Pseudoephedrine 

C.omb·ination 

Combifll(ioo 

fexofenlilliiW: 

Combin.ttil:Jn 

Fcxofenldinc 
P~bwine 

Combination 

190 

l07 

207 

207 

109 
107 

207 

l09 
189 

107 

201 

2® 

l (L4S) 

3 (1.44) 

O(IUlO) 

I (0.41) 

0(0.00) 

I (()-:H) 

I (0.48) 

2 (1.05) 

l (QSJ) 

I (UR) 

0 (0.00} 

I (0.48) 

0 (0.00) 

2 ro.97) 

I (O,Sl) 

I (<l.41l~ 

)(I.S9) 

s (2.42) 

1(0.48) 

I (0.48) 

Page 

7&11 

. ' · ,. 
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LiV.E.R. FI.I!'ICTION 

SGOT(AST) (OIL.) 

SOPT(Al.Tl (UIL.) 

ToW .Pi'olein (gfdL) 

1 REN.AL F'ONC"fl()N 

' 1J..N • Lower llm It ofnol'lll&l 
!fi.N • llnMT limit nr·;,nrmal 

Criteria t o r ier' Vahws 

}2xUtN and t ~ 21> 

)1.2$xUI..N and f~s 
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MEDICAL OFFICER RE.VIEW 
DIVISION OF PULMONARY DRUG PRODUCTS (Hf"D~5 70} 

APPUCATION #: 20-786 

SPONSOR: Hoec:hst Marion 
Roussel, Inc. 

APPL.ICATION TYPE: NDA 

PROI:lUCT/PROPRIETARY NA~E~ AUegra-0 

USAN I Established Name: Fexofenadine HCL, 60 
mgl pseudoephedrine 
HCL, 120 .mg 

CATEGORY OF DRUG: Antihistamine plus 
nasal decongestant 

ROUTE OF ADMINISTRATI.ON: Oral . 

MEDICAL REVIEWER: Alexandra s, 
WorobEI¢i M.D • 

REVIEW DATE: December 20,1996 

.. .. . SUBMISSIONS REVIEWED IN THIS DOCUMeNT .. 

Document Date: COER Stamp Date: Submission Type: Comments: 

DecE~mber 20, 1996 December 20, 1996 NOA 45·Day Clinical Review 

-. 

RELATED APPUCATIONS (if applicable) 

Docum.ent Date: APPUCAnON Type: Comments: 

Overview ofAppllcationiReview: This. is a 45 Day NOA Clinical Review of NDA2Q-786 •. Wi·th the exception 
- c:Jf the' outatanding lssues.Usted IJelow, the NDA submissic:Jn .appears, 

adequate from a cllnlc.al standpc:Jinl 

Outstanding Issues: (1)Request for single dose bioequivalence study for the to·be marketed drug product. 
(2) F()Uowup of12 month CMC stability data. · · 
(3) ReQuest for data from the Canadian SAR .trial for I)Ossible review •. 

R.e~ommend~? Regulatory Action: Review may pi"O~:::ee:::• .=d::._. ___:._l!:II.=N=d=n=·v=&=lo=· c=a=tl=on=··· ,·=· =============,==· =II 

New Clinical Stud.ie ... ::s=:.._ ....=::::::::=:: . ...::c.u .. ~ni::::c::ai:_:H_:o~ld:_ __ _ _ .::=::::::::~S::t::u.:dy!..· .:M::a!.y.:.P::,:ra::·c::e::ed:.._ ____ . __ 11 
-----·-·-~- - -
NO As: / 
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45 Day Clinical Review: 

I. NDAFiling: 
As d.iscussed in the 21 '"day filing meeting for NDA2Q.q82~ dated 01116/97, thisNDAis deemed 

complete and can be filed from a cUnical standpoint . . While not a filing issue, our division has requested 
inateleconferancewiththesponsor(HMR) •. dated .·Ol/22/97., .. that .thesponsorprovideasingledose 
bioequiyalence study · forthe ·· to•be·m.arketed fonnulation asthis impo,rtant information 'Was not provided 
in theNDAsubmission. This point is discussed in further detaiHn SectionslV..l and IV.2. 

II. ~oreign Marketing andRegulatoryHistory: . 
As ofDecemberl , 1996 the combination productfexofenadine HCUpseudoephedririe'HCL 

(Allegra-D}has not been approved .. in any country [1.1 :55]. .·There have notbeen anY commercial 
marketing• experiences .otforeign mar}<eting.·.regulatory .··actions with this combination. product. 

III. Preliminary Label Review: 
As per the Allegra-D label, the combination product fexofenadine 

mg. will be administered orally in tablet form, twice a day (bid) to subjects, 
treatment of symptoms of seasonal (SAR). Proposed SAR symptoms treated effectively 
with the combination product include: rhinorrhea, sneezing, itchy nose/palate/throat, itchy/watery/red 

and temporary relief of nasal congestion. indications are based on the clinical efficacy tmdings 
separate NDAs for the single ingredient products offexofenadine HCL and pseudoephedrine HCL. 
Tab.lets will contain magnesium stearate as an inactive ingredient; an inactive ingredient which is 

m own to influence the extent of drug release. The amount of magnesium stearate in the to-be-marketed 
product has been changed by the sponsor,- with the final to-be-marketed formulation delivering 
approximately 75% less magnesium stearate and .therefore a substantially lower dose of pseudoephedrine 
·(Refer to Sections IV. and VII.). Potentially problematic for labelilig purposes, this change in 
formulation will require an additional pharmacokinetic study for the purpose of demonstrating 
bioequivalence of the combination product with the two separate single .ingredients. The single 
available in the screening study of five potential Allegra-D fonnulations do not support the to-be
marketed formulation and therefore, the current label does not reflect the pharmacokinetics of the 
marketed fonnulation. The pharmacokinetics section of the label will need to be modified pending the 
results of the single dose .... ...,.¥..., .... 

IV. PhannacokineticTria!s: 
A total of five oJumnacol<..metlc were conducted by are 
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caplet The study was an open4abel, 4-period, 6-treatment, . . crossover singl.e-dose 
design . . A . t~tal of 30healthy male volunteers, between . 18~43 ·. years ofage were enroUed to 
receive fex.ofenadineHCL,60 mg {treatmentA .. orreference tteatment}and·Jof the 5 prototype 
treatments {1 .1:101] .. Randomization procedures are notdiscussed.in tliesubmis.sion .. All 
~reatments were separated by awashQut period of6days and ·•secial plasma levels were obtained 
for 36 hours following 4rug administration. A review ofthe s~udy design•indicates that Protocol 
P JR0038 is ofreasonable design as a .study whose goalit is to characterize different fotl'Itulations 
ofthe combination product · 

Basedonbioayailabilityresults obtained in Protocol PJR0038tptotoiypeB (R(J9549) 
'~'las chosen fotfurtherdtug· devel()pment[l .1;80], however the sponsor changed t o a different 
formulation for the final drug produc:t(RC96l4)[l.l:8, 1], a.formulation in .which a single .dose 
bioavailabilitystudy was either not ·. perfonned or results not submitted by the sponsQr; ·. "' 
Theerefote, the single dose ·.<lata available.in.this ·.·screening •• study do not support the to· be-
marketed formulation. In either .case, the division cO:nsiders dose study of critical 

D, orderto 
sensitive in detecting true differences in the formulations. Based on a ..... v·'"'11' 

bioavailability studies and conclusions reached during an intemal pulmonary division meeting, a 
teleconferance was conducted with the sponsor, Hoechst Marion Roussel, on January 22, 1997 
and the sponsor has been asked to submit a single dose bioequivalence study with the to·be· 
marketed formulation of Allegra-D. 

(2) Protocol DDPROOOl 
This study comprised th.e sponsor's 'pivotal' bioequivalence study .of the fexofenattine 

HCL 60 mglpseudoephedrine HCL 120 mg combination. product as compared to the reference 
products fexofenadine HCL, 60 mg tablet and Sudafed 12 hour 120 mg. caplet Multiple dose 
pharmacokinetics of fexofenadine and pseudoephedrine were characterized for the to-be-marketed 
combination tablet (RC9614) which is the drug formulation representative of full scale 
manufacturing. 

was conducted using an open label, randomized, complete, 2-period crossover, 
multiple dose design in male subjects, 1844 years of age. A total of 50 subjects were enrolled in 
the study, but a total of 5 subjects discontinued the study (4 for personal reasons and 1 due to a 
protocol violation), resulting in a significant subject drop-out rate of 10%. The 2 study periods 
consisted of: (A) multiple oral doses of fexofenadine HCL 60 mg. and pseudoephedrine HCL 120 
mg. for 11 doses and (B) multiple oral doses of the to-be-marketed combination product 
fexofenadine HCL mg./pseudoephedrine HCL 120 mg. (RC9614) for 11 doses. Serial plasma 
levels 12 hours following drug administration on day 6 of the study and trough 
plasma levels were obtained prior to the morning dose on days 4, 5, and 6 of the study. 

Several problems were noted on preliminary review of Protocol DDPROOO l. The 
pseudoephedrine point estimates for this study (0.90) suggest that the two formulations 
(combination product Allegra-0 :Vs. reference pseudoephedrine) are different and by 
overpowering the study with 45 subjects (a signficantly larger number of subjects for a study 
this type, and particularly for a product with CVs ~ 28% (for pseudoephedrine) and 48% (for 
fexofenadine}), the sponsor was able to show bioequivalence in the multiple-dose study by 
narrowing and possiby shifting the confidence interval for Cmu· Even with•overpowering, a 
review ofthe muliple dose study indicates that the AHegra-D formulation barely passes 
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bioequivalence forpseudoephedrine •.. · . ptas:rna . . . .. .. . .. . ·· . ·. These findi9gs 
o·nce again. support the·need fora single dosebioequivalencestudtusing theto-"be-marketed 
formu.lation ofAUegra~D fordrugapprovat •. \Vithpossibl~ requirement. of a clinical program to 
show clinical efficacyifbioequivalence isnotdemonstrated. ·' 

(3) Protocol DDPR0002 
This study exam.ined the. effectoffood on·the ph~acokinetics (rate and extent .of 

absorption) .ofthe·.individual components ofthe fexofenadineH.CIJpseudoephedrine combination 
product The smdy·wasan open .label; 2 .. period,.randomized, crossover single dose design, where 
serial. plasmalevels· forfexofenadine and pseudoephedrine •. were .·obtained.for· 48 houts ·.·following 
drug administration .·ofthe·fexofenadine combination product(RC9614)during eithera fasting 
stateoraft.er a high fat . breakfast in male subjects who .were between J 943 years ofa'ge. . ., 
Preliminary review of the AVC (Q .. oo) andCmax values•fotfed and fasting subjects indicates that 
there appears to be a significant food effect on fexafenadine absorption from the combination 
tablet but not on pseudoephedrine absorption. referenced the 
sponsor in the labeL 

Protocol DDPROOOJ 
The objective ofthis study wa:sto determine the relative bioavailiablity oftwo prototype 

fexofenadine HCLipseudoephedrine HCL formulations (RF9625~fast release•formulation and 
FR9623-slow release formulation) as compared. to the to-be-marketed combination fexofenadine 
HCLipseudoephedrine product (RC96l4). 

This study was an open l.abel, randomized, J .. period complete crossover, single dose 
design·wbere serial plasma pseudoephedrine concentrations wetem~uredfor 36 hours followjng 
dro.g a(:lministtation in healthy male subjects between 19 and 42 years ofa.ge.. A total oflS 
subjects were .enrolled in the stuijY·. A preliminary reviewofthe ratios of }he mean 
pseudoephedrine .AUC (O~CQ) and.Cmax valuesforthefast releasing and slow releasing 
pseudoephedrine formulations indicated that both formulations are bioavailable to the reference 
(RC9614}: 

an open label, randomized, complete 3-period crossover, multiple dose 
The 3 periods of the study (A) fexofenadine HCL 60 mg. po bid for 9 doses, 

(B) pseudoephedrine HCL 120 mg. po doses, and (C) fexofenadine HCL 60 tablet 
and pseudoephedrine HCL 120. mg caplet bidfor 9_doses. These treatments were given to male 
subjects between 18-43 years of age. Serial plasma levels were obtained for 72 hours following 
drug administration on day 5. Trough plasma levels were obtained prior to the morning dose on 
days 3, 4, and total of22 s,ubjects were enrolled in the study. 

A preliminary review of the phannacokinetics data in this study indicates that there was no 
phannacokinetic drug interaction between fexofenadine and pseudoephedrine when the 
dosed A potential study design flaw which may influence the conclusions made from 

is the lack of a study period of the to· be-marketed 
uac•eot1e<l1nne HCL -·"' '4"~* 
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.; , Clinical Trials: 
Two adequate and well-contr<>lled efficacy and safetyphase.III .. cUnical trials were not required by 

the P\}lmonary Dl"\lg.ProductDivision·oftheFDAasabasis·forapprovalofthisapplication . . Based on 
the 1992 FDA Guidance 'Statistical ProceduresforBioequivalenceStudiesUsingthe Standard Two~ 
Tteatmer;tCrossoverDesign 't the sponsor has elected to follow the bioequivalence approach as the basis 
for approval .of this combination product. 

While ·not included with.this·NDA submission., the sponsor conducted an uncontt()ll¢d1 single 
comparative two week study(Protocol 0 16455PR0035} of the efficacy and safetyoffexofenadine HCL 
60 mg./pseudoephedrine HCL 120 rng. po bid·vs~ the single components alone(fexofenadine •. ()O mg. po 
bid and pseudoephedrine f20 mg. sustained.release P() bid) in the t_reatment of seasonal allerg!<: rhj~itis 
(ragweed .allergy) during the ·l996·fall season ... As of December 1, .l.996datacollectiona.nd processing 
were ongoing for this study . .. This study may be revieW'edinthisNDAsubmission pending n:sults ofthe 
single· dose bioequivalence study for the to-l:re~marketed dtilgJormUlation. 

VI. 
combination product fexofenadine · 

a brief overview of the 
any clinically significant 

corntnnat10n nrc•C1u11:t !11"\1'\P~~ to be well Based 

VU. Other Relevant Review Issues: 
(A) Biopbarmaeeutics 
As discussed in Section IV. I. and IV.2., 

to-be-marketed fexofenadine cornb1natmn proctuc:t. 

Guidelines,. currentrecommendations are for provision by the sponsor ofatleast 12 month stability data 
atthetime .ofthesubmissioJlOfth.eNDA, howe."er, . ala.ckofthisdatawou1dnotconstitut~ . Srotl114sfora 
refusal-to-file as per a "gentleman.,sagre~:;ment" thatwiU officially become center-wide policy on January 
1,1998. 
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/Ut NDA Completion Time Line: 
Based on this preliminary review ofNDA 2{)~ 786, anc:l. assuming thattbe sponsor will provide the 

ne.cessary information pertaining to a single dose study of the combination product and a$SUming this 
information is acceptable to the Division, the division will not request additional clinical studies to 
supporteffi.cacy ofAllegra·D. This NDAreviewshould then be completed from a clinical standpoint in 
approximately o.ne month's time ... Assuming initiation of the review early March, the clinical review 
should be complete by early April, 1997. 

Alexandra S. Worobec, M.D. 
Medical· Officer HFD-570 

cc: Division file 
cc:Martin Himmel 
cc: John Jenkins 
;c: Gretchen Trout 
cc: CathieSchumaker 

D 

P.PPEARS THlS WAY 

) 

APPEARS THIS WAY 
ON ORtGINAL 
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