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1.0 Executive Summary
1.1 Recommendation:

From the clinical pharmacology perspective, this NDA is acceptable. In addition, no
biopharmaceutics data issues are pending per the DSI inspection report dated May 15,
2007.

1.2 Phase 4 Commitment

From the clinical pharmacology perspective, no phase 4 commitment is applicable to this
NDA.

1.3 Summary of Important Clinical Pharmacology Findings:

Fexofenadine, the active ingredient of Allegra, is a histamine H;-receptor antagonist that
has been marketed in the US at recommended doses of 30 mg BID for children 6 to 11
years and 60 mg BID and 180 mg QD for adults. The sponsor has developed a new
orally disintegrating tablet (ODT) formulation containing 30 mg fexofenadine. The main
objective of this new formulation is to provide a more convenient method of
administration in children ages 6 to 11 years of age. Therefore, the sponsor is seeking the
same currently approved indications of the 30 mg IR tablet in children. These indications
are: for the treatment of symptoms associated with seasonal allergic rhinitis (SAR) and
the treatment of uncomplicated skin manifestation of chronic idiopathic urticaria (CIU) in
pediatric patients 6 to 11 years of age. In addition, a dose of 15 mg BID as oral
suspension is also indicated for CIU only in children 6 months to <2 years of age.

For the development of ODT product, the sponsor conducted a battery of in vitro
dissolution experiments and three primary clinical pharmacology/PK studies. The first
was a pilot/developmental study with four prototypes and two arms with and without
food. The second was a pivotal bioequivalence study with 30 mg ODT tablet and 30 mg
Allegra IR tablet. The final study was to determine the effect of water on ODT
bioavailability.

The pilot study was designed as eight arms crossover in 35 healthy subjects with four
prototypes for ODT and IR 30 mg Allegra tablet as a reference product. Only prototype I
and Prototype Il were administered with and without food. Based on this study, the
sponsor selected prototype II formulation for further development. In the presence of
food the exposure to fexofenadine on prototype II formulation was reduced by
approximately 50% (Cmax 60 % and AUC 40%) and the Tmax was delayed by
approximately 2 hours (Treatments D and E; Figure 1.3.1 and Table 1.3.1).

The same trend was seen for formulation I in which the Cmax was reduced by 43% and
AUC by 64%. The AUC ratios for formulations I and 11 (Treatments C and E) in fed
state were approximately 57% and 60%, respectively when compared to the same
formulation in the fasted state. For Cmax, the ratios were approximately 36% and 40%
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for formulation I and 11 in the fed and fasted states, respectively. In all formulation (I and
II), the Tmax was reduced by approximately 2 hours when administered with food.

In terms of effect of water on prototype I, the bioavailability appears to be slightly
reduced by approximately 2-3% (Treatments F and B). The ratio of Cmax and AUC was
98% and 97% when comparing treatments F and B, respectively.

Figure 1.3.1 Effect of Food on Fexofenadine (Study # 1004)
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Table 1.3.1 Summa-ry of PK Parameters From the Pilot and Effect of Food Study
(Study # 1004)

TN S T THATIIJ MW W MM ive w v i im e et N TG Tt s -

Pairwise comparison®

Parameter Treatment” N Mean CV (%) Adjusted Pai®  Ratio (%) 90% Confidence
Mean® : Interval®
AUC{0=<) A 33 87240 399 6155 - - -
l (ngsh!mL) B 17 707.2 29.8 674.9 BiA 109.65 (97.04, 123.89)
Cc 16 3914 2716 386.3 cB 57.24 (60.27, 65.18)
o] 17  655.4 344 6304 DiA 102.42 {90.92, 115.37)
E 15 390.8 387 380.6 ED 60.37 {53.02. 63.74)
F 12 681.3 325 657.1 FiB 97.36 (82.29, 113.81)
G " 600.5 389 563.4 GiA 91.53 {79.47,105.42)
H 11 &871.2 299 560.6 H/A 91.08 (79.06, 104.92)
Crax A 3 10005 4776 89.13 - - .
{hg/mL) B 17 96.9% 23.48 97.46 B/A 109.35 (92.44, 129.35)
Cc 17 36.56 32.28 35.45 C/B 36.37 (30.39, 43.52)
b 17 96.59 39.27 89.11 DiA 99.97 (84.57,118.18)
E 17 381 31.29 36.51 ED 40.97 (34.24.45.03)
F 12 103.12 56.72 96.26 FiB 98.76 (79.34, 122.94)
G 11 82.64 39.76 75.86 GIA 85.11 {69.93, 103.58)
H 11 85.36 37.42 80.01 HIA 89.77 {73.81, 109.18)

¥ Treatment A: 30 mg marketed lactose-free small tablet (fasted conditions); lot number 1045751

Treatment B: 30 mg prototype fast-disintegrating formulation | {fasted conditions); lot number CO067D

Treatment C: 30 mg prototype fast-disintegrating formulation | {fed conditions); lot number CO067D

Treatment D: 30 mg prototype fast-disintegrating formutation I (fasted conditions); lot number RA0206

Treatment E: 30 mg prototype fast-disintegrating formulation II (fed conditions); ot number RAD206

Treatment F: 30 mg prototype fast-disintegrating formulation | (fasted conditions with no water); lot number CG067D
Treatment G: 30 mg prototype fast-disintegrating formulation |V (fasted conditions); lot number CO070D

Treatment H: 30 mg prototype fast-disintegrating formulation V {fasted conditions); lot number C0071D

Natural-lag transformed results for the ANOVA were transformed to the originat scale by exponentiation to obtain the
adjusted mean, ratio, and 90% confidence interval.

Relative bioavailability is assessed by the comparison of Treatment A (reference) to Treatments B, D, G, and H (test). The
effect of food is assessed by comparison of Treatments B and D (references) to Treatments C and £ {tests), respectively.
The effect of the coadministration of water is assessed by comparison of Treatment B (reference) to Treatment F (test).

o

o

The pivotal bioequivalence study was conducted as two-way crossover comparing the IR
30 mg FEX and the 30 mg ODT tablets in 54 healthy subjects (Study # 1007). All
treatments were conducted after overnight fasting and with 240 mL water. The 90% CI
for both treatments was within 80% to 125% (Figure 1.3.2). Therefore, the two products
were bioequivalent.
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Figure 1.3.2 . Mean Plasma Concentration Time Profiles for ODT and IR FEX
Tablets in Healthy Subjects (Study # 1007).
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Additional study with and without water was conducted (Study # 1008). The study was
conducted in 54 healthy subjects after overnight fast of 30 mg FEX ODT tablets
administered with and without 240 mL of water. The exposure (AUC) after both
treatments was within the 90% CI limits (Table 1.3.1). However, the Cmax was slightly
outside the limit (100%-127%). Therefore, the administration of FEX ODT tablet with
water resulted in decrease of AUC and Cmax by 11.3% and 11.8%, respectively. Based
on the standard bioequivalence criteria, the two treatments are not equivalent. From the
clinical perspective, the impact of this small change in systemic exposure on the safety
and efficacy of the product is negligible.
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Table 1.3.1. Mean PK Parameters With and Without Water (Study # 1008)

Results - Pharmacokinetics and pharmacodynamics

Treatment Compafisons {d]

Parameter Treatment Arithmetic Geometric Ratio [e]

_{unit) [a] N _Mean (CV%}[b] N LS Meanic] (%) 90% Cl
AUC(Q-w) A 82 628 (24.3) 51 6801 112 102 - 122
(ng-himL) B 53 699 (40.5) 51 671
Cmax A 53 86.3 (50.9) 52 785 113 100 - 127
{ng/mL) B 53 96.5 (46.7) 52 88.5
AUC(0-last) A 53 539 (28.4) 52 552 113 103 - 125
{ng-h/mL) B 52 668 (42.7) 52 625
Tmax [f] A 523 2.0(1.0-8.0) - - -

(h} 8 53 2.0(1.0-8.0)

t1i2 A 52 12.8(52.9) - - -
(h) B 53 12.0 (54.6) -

Clpo A 52 49.5 (31.8) - - -
{Lh) B 53 48.8 (42.8) -

Nates: CV% = coefficient of variation: LS = least-squares: C! = confidence intervai. :
[al Treatment A: single dose of 30 mg fexofenadine HCI as orally disintegrating tablet with 240 mL water (reference).

Treatment B: single dose of 30 mg fexofenadine HC! as orally disintegrating tablet without water (test}.
Arithmetic mean calculated from all subjects with evaluable data.

[b
[c}] Geometric mean calculated from balanced pair data.
Id

random effect performed on the natural log-transformed AUC{0-=). AUC(0-last}, and Cmax.
[e] Ratio = geometric LS mean test/geometric LS mean reference (B/A).

[l Tmax reported as mediai {range) values.
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Conclusions:

¢ The sponsor conducted adequate studies to characterize the PK of Allegra ODT
product.

e Considering the variability in the data with both products, ODT tablet is considered
bioequivalent to Allegra IR 30 mg tablet under fasted condition.

e [t is noted that in the pivotal BE study ODT was administered with 240 ml water. In a
definitive study investigating the effect of water on the final to-be- marketed
formulation II it was shown that the mean Cmax, but not on AUC, was slightly
outside the BE goal post of 80-125% (100-127%). Thus, water appears to decrease
the bioavailability of formulation Il by approximately 11%. However, based on the
pilot study with prototype 1 formulation (fast-disintegrating) the effect of water was
negligible. The bioavailability was also lowered but only by approximately 2-3%
(Pilot Study # 1004). The impact of the effect of water on the safety and efficacy of
ODT product is negligible.

e The presence of food reduced the Cmax and AUC by approximately 60% and 40%,
respectively for the prototype formulation II (the-to-be marketed) and also prototype
formulation I (fast-disintegrating).

Reviewer

Sayed (Sam) Al Habet, R.Ph., Ph.D.

Office of Clinical Pharmacology

Division of Clinical Pharmacology 2

Final version signed by Emmanuel Fadiran, R.Ph., Ph.D., Team Leader:
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2. Question Based Review
2.1 General Attributes/Background:

2.1.1 What are the highlights of the éhemistry and physico-chemical properties of
the drug substance and formulation of the drug product?

Fexofenadine is the active ingredient of all allegro formulations. It is a histamine Hi-
receptor antagonist with following chemical structure. _ '

b(g)

ODT formulation was designed to rapidly disintegration in the mouth immediately
following administration. The composition of the tablet will be presented in the
Biopharmaceutic section of the review (Section 2.5).

2.1.2 What are the proposed mechanism(s) of action and therapeutic indication(s)?

Mechanism of Action:

Fexofenadine is selective ‘Hl-receptor antagonist anti-histamine. It inhibits antigen-
induced bronchospasm in sensitized experimental animals.

Indications:
The general indications of Allegra are the following:

» Relief of symptoms associated with seasonal allergic rhinitis
* Treatment of uncomplicated skin manifestations of chronic idiopathic urticaria

However, ODT formulation will specifically be indicated for children 6 to 11 years of
age. A :

2.1.3 What are the proposed dosage(s) and route(s) of administration?
For children 6-11 years of age, ODT will be administered as one 30 mg tablet BID with

and without water on empty stomach. However, in patients with renal impairment, the
recommended dose is 30 mg ODT once daily.
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2.1.4 What are the Core Studies Submitted in this NDA? |

In this NDA, three main studies were submitted. The first study is a pilot/developmental
study with an arm investigating the effect on food on the PK of FEX (Study -
#MO016455H/1004). The second study is the pivotal BE study comparing ODT to
Immediate Release (IR) tablets (Study #M016455H/1007). The third study was to
investigate the effect of water on the absorption and bioavailability of ODT in which
ODT was given with and without water (#M016455H/1008).

2.2 General Clinical Pharmacology

Based on the previous NDAs and the currently approved label, the PK of FEX is
summarized below.

The PK of FEX in subjects with SAR and CIU were similar to those in healthy subjects.
The plasma concentration-time profile of FEX is characterized by rapid absorption with
Cmax occurring between 1 to 3 hours post-dose. The mean terminal elimination half-life
is approximately 14 hours. FEX is moderately bound to plasma proteins (approximately
60%, depending on patients’ status). A total of 80% and 11.5% of the ingested dose is
excreted unchanged in the feces and urine, respectively. This indicated that drug .
undergoes minimal biotransformation. Biliary and renal excretions are considered to be
the principal routes of elimination for FEX.

2.2.1 What efficacy and safety information (e.g., biomarkers, surrogate endpoints,
and clinical endpoints) contribute to the assessment of clinical pharmacology study
data? How was it measured?

No biological biomarker was used in this NDA. All data in thls NDA were presented as
comparative PK.

2.2.2 Are the active moieties in the plasma (or other biological fluid) appropriately
identified and measured to assess pharmacokinetic parameters and exposure
response relationships?

All data were based on measurement of the parent drug FEX. As stated earlier, FEX
undergoes minimal metabolism in which it is excreted mainly unchanged in feces and
urine.

2.2.3 Exposure Response
2.2.3.1 What are the characteristics of the dose- -systemic exposure relationships for
efficacy?

No formal PK/PD study was conducted in this NDA to establish the relationship between

exposure and response/efficacy. However, in this relatlonshlp has been established in the
previous NDAs for Allegra.
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2.2.3.2 What are the characteristics of the ddse-systemic exposure relationships for
safety?

No formal PK/PD study was conducted in this NDA to establish the relationship between
exposure and safety.

2.2.3.3 Does this Drug Prolong the QT or QTc Interval?

No formal QTé study was conducted in this NDA to establish the effect of 30 mg ODT
QTec.

However, previous studies showed no significant effect on QTc was observed in over 700
adult patients at FEX doses ranging from 60 mg to 240 mg given daily for 2 weeks.
Similarly, no effect was noted in over 800 pediatric patients at doses up to 60 mg BID.

2.2.4 What are the PK characteristics of the drug?

2.2.4.1 What are the single and multiple dose PK parameters of FEX and its
metabolites? How do the PK parameters change with time following chronic
dosing?

All the three studies conducted in this NDA were after single doses.
2.2.4.2 Are the PK of FF and its metabolites linear and dose-proportional?
As stated above, all the three studies conducted in this NDA were after single doses.

However, in the previous NDAs it was noted that the FEX PK is dose proportional up to
120 mg.

Appears This Waoy
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2.2.4.3 What is the Extent of Systemic Exposure After ODT Administration?

As stated previously, only three single doses studies were conducted in this NDA to
establish the PK and bioequivalency. Therefore, no data is available to determine the
extent of systemic exposure after ODT administration.

2.3 Intrinsic factors

2.3.1 Does age, weight, race, or disease state affect the PK of the drug? What dosage
regimen adjustments are recommended for the subgroups?

Based on-previous NDA and the current label, the Cmax of FEX in moderate and severe
renal impairment patients is 87% and 111% higher than healthy subjects. Similarly, the
Cmax was 99% higher in geriatric subjects (>65 years) compared to young adults (<65
years). Based on pop PK analysis, the exposure in pediatric subject’s ages 6 to 12 years

" appears to be 40% higher than in 2 to 5 years of age. Furthermore, FEX exposure after 15
mg or 30 mg doses in pediatric subjects at ages ranging from 6 months to 11 years was
comparable to that after 60 mg in adults.

No major differences were observed in the exposure between patients with hepatic
impairment and healthy subjects. Similarly no gender—related differences were noted in
FEX exposure.

2.4 Extrinsic factors

2.4.1 What extrinsic factors (drugs, herbal products, diet, smoking, and alcohol use)
influence exposure and/or response and what is the impact of any differences in
exposure on pharmacodynamics?

The effects of herbal products, diet, smoking and alcohol on FEX use were not evaluated.
No specific studies were conducted with ODT to investigate the effect of extrinsic factors
on the disposition of FEX. However, based on the previous NDAs and the current
approved label the following is a summary of the major drug-drug interaction studies that

were extracted from the current label.

o Ketoconazole increase the Cmax and AUC by 135% and 164% compared to

placebo.

¢ Antacid decreases FEX Cmax and AUC by 43% and 41% compared to placebo,
respectively.

e Based on pop PK data, grapefruit juice may reduce the bioavailability of FEX by
36%. :

Therefore, ODT should be given on an empty stomach with or without water. The co
administration with ketoconazole or grapefruit juice should be avoided.
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2.5 General Biopharmaceutics

No biopharmaceutics data issues are pending per the DSI inspection report dated May 15,
2007.

2.5.1 What is the BCS Class classification for FEX?

This information was not provided by the sponsor in this NDA.

2.5.2 What is the effect of food on the BA of FEX?

In a pilot study (Study # 1004) FEX ODT was administered with and without food. The

" exposure to FEX was reduced by approximately 50% (Cmax by 60%) and AUC by 40%)
and the Tmax was delayed by approximately 2 hours (Figure 2.5.2.1).

Figure 2.5.2.1 Effect of Food on Fexofenadine (Study # 1004)
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- Based on the data from this study, ODT should be given on an empty stomach with or
without water

2.5.3 Was the to-be-marketed formulation used in the PK/clinical trials?

Yes. The sponsor conducted a pilot /developmental study (Study # 1004) with four
prototype formulations. The pivotal BE, food effect, and effect of water studies were
conducted using formulation II. This formulation was chosen as the final to be marketed

formulation.

2.5.4 What are the Biopharmaceutical Characteristics of the Products?
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ODT 30 mg FEX formulation was developed to provide a more convenient method of

* administration in children ages 6 to 11 years of age. The formulation was designed to
rapidly disintegration in the mouth immediately following administration. The
composition of the tablet shown in Table 2.5.4.1.

Table 2.5.4.1 Composition of FEX 30 mg ODT (Clinical Formula, CA-162-00)

COMPONENTS COMPOSITION FUNCTION REFERENCE TO
STANDARDS (2}

Proportion Per Unit (mg)
(% win}
Fexofenadine HCI o 1 Active Substance Aventis
Microcrystalline Cellulose = 7 USPINF
Sodium Starch Glycolate USP/NF b ( 4
Povidone K-30 USPINF ‘
Ph. EurJJPE’

Magnesium Stearate USPINF 2
AlCON0! wmemmsmneemrsssnams ) [ ) CIMAZ
Total - -

==t - axofenadine HC, . 1 ) .

R P . Active Substance CltdA

e %

Mannitol? ‘ USPINF

e Mannitol® USPINF b(a}
Crospovidons USPINF
Microcrystaliine Cellulose® USPINF
Sodium Bicarbonate, ws=" : USPINF
Citric Acid. Anhydrous, ™= USPINF

e ST

Aspartame LISPINF
Magnesium Stearate : USPINF
Natural and Artificial Orange } ‘ GRAS?
Flavor

Artificial Cream Flavor GRASY

© Total - J ' J

1. At the time of manufacture thr ~as lested as per the DAB(Ceutsches Arzneibuch)JPE compendial requirements. Since then the Ph b(4}
Eur. has added a mana~-aph o ™" |n the future, this excipient will be lested according to the Ph. Eur 4PE specilications.

PR
3 Suhetited alonhol as per USP. Complies to USP for Se=memmms content, H"e aloob T s a non-compendial excigient. Acshot
Fig o ST R——- SE R S which conforms to 27 CFR 21.35.
4. Removed during processmg . b(4}
5. Amount adiusted based on the assay of thrfﬁ“ exofenading HC! st
8 ' smssamse nicrocrystalline cellulose is used fir fablet manufacture.
1. Generally Recognized as Safe {GRAS).
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2.5.5 Are the method and dissolution specifications supported by the data provided

by the sponsor?

The in vitro dissolution methods and data analysis will be covered in more details in the
CMC review. The typical dissolution profiles for ODT (Test) and Allegra 30 mg IR
(Reference) Tablets at pH 3.0 (0.001 M HCl) are show in Figure 2.5.5.1 and Table

2.5.5.1

Figure 2.5.5.1. Mean Dissolution Profiles of FEX ODT (Test) and Allegra 30 mg IR

(reference) Tablets at pH 3.0 (0.001 M HCI)
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Figure 2.5.5.1. Mean Dissolution Data of FEX ODT (Test) and Allegra 30 mg IR

(reference) Tablets at pH 3.0 (0.001 M HCI)

50

Mean % fexofenadine HC| dissolved
Lot Number Study (CV3)

10 min 30 min

Allegra® 30 my tablet 1045751 M016455H1004 8981 R RPA

1070459 01645501007 71283 S6i0.71

Oratly disintegrating Ra0204 30164551004 Mot tested 88105
tablet 100 MOTBAS5HI0T

720582 01645511008 65 (2.9} 8812.2)

The method used to generate the above data is as follow:

CsayedNDASPulmonaryAllegra ODT (NDA 21-909)ReviewDFS.doc
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Apparatus: USP II (Paddle)

Media: 0.001 M HCI (pH 3.0)

Speed: 50 RPM

Sampling Times: 5, 10, 30, and 45 min for profiles and 10 and 30 min for dual time
points .

Specs: —==Q== at 10 min and h(d)

wmm Q= 7 "at 30 min

The data demonstrate that*=====of FEX was released from both tablets in 30 min. b(4}
2.6 Analytical Section

The plasma concentrations of FEX were determined by a validated high performance

liquid chromatography coupled with solid phase extraction procedure. The assay was b(@
conducted af = RS e == The limit of quantitation of

the assay is 1 ng/mL and a linear calibration ranging from11 to 150 ng/mL. The assay

precession (% CV) ranges from approximately 3% to 11%% (Table 2.6.1).

Table 2.6.1. Summary of FEX Assay Validation

TABLE 1. Validation Summary for MDL-16,455 in Plasma - Method FIAYDUSA
: Range

Cuantitation range I - 150 ng/ml
Batch-ta-batch accuracy (%) of validatton QC samples ' 4.3 - 1IT.0%
Batch-to-batch precision (%C.V) of validation QC samples GO 10.7%
Ratch-to-batch accuracy (%) of cahbration standards 92 - 1119
Batch-to-batch precision (%L V) of calibration standards 3.3- 8.4
Within-batch accuracy (%) of validation QC samples OZ-HT%
Within-batch precision (%CV) of validation QC samples 2.4 - 13,0%

The assay validation data are satisfactory.
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3.0 Labeling Comments

The labeling comments will be incorporated directly into the sponsor’s proposed label
after discussion with the review team.

The sponsor added statements specifically related to ODT. No other changes were made
to the approved label. Overall, these statements are reasonable. However, they will be
modified after the discussion with the review team after OCP briefing.

Based on the studies conducted in this NDA on ODT, the sponsor included general
statement related to effect of food on the absorption of fexofenadine. Therefore, ODT and

other fexofenadine products should be taken with water on empty stomach, with the h(4)
exception of ODT that can be taken with and without water. =TI
rpmszssn The Jomt edxted version for b(5)

clinical pharmacology and clmlcal studies labeling after discussion with the medical
officer is posted in the DFS as a separate attachment.

- Appears This Way
On Griginal
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4.2 Individual Study Review:
4.2.1. Study # 1004 (Pilot Study and Effect of Food)
Objective:

The primary objective of this study was to characterize the bioavailability of four
prototypes of ODT tablets relative to the currently marketed 30 mg tablet.

Study Design:

This was a single dose, 4 periods, 8 treatments, partially balanced incomplete crossover
design in healthy subjects as follows:

Treatment A (Reference): Single oral dose of 30 mg EEX Marketed tablet (Fasted)
Treatment B: Single oral dose of 30 mg of prototype ODT formulation I (Fésted)
Treatment C: Single oral dose of 30 mg of prototype ODT formulation I (Fed)
Treatment D: Single oral dose of 30 mg of prototype bDT formulation II (Fasted)
Treatment E: Single oral dose of 30 mg of prototype ODT formulation II (Fed)

Treatment F: Single oral dose of 30 mg of prototype ODT formulation I (Fasted, without
water) ' '

Treatment G: Single oral dose of 30 mg of prototype ODT formulation IV (Fasted)
Treatment H: Single oral dose of 30 mg of prototype ODT formulation V (Fasted)
Products Administration:

All treatments were conducted after overnight fasting followed by a high fat breakfast in
the fed arms. In treatments B, C, D, E, G, and H the ODT tablets were placed on the
tongue and allowed to be dissolved and swallowed within 1-2 minutes. The mouth was
rinsed and content were swallowed with 20 mL water followed by the remaining portion
of the 240mL water. However, in treatment F, ODT tablet was placed on tongue and
allowed to dissolve/disintegrate and then swallowed without water. No water was
allowed 2 hours post dose in treatment F. In treatment A, the marketed tablet was
administered swallowed with 240 mL water.

Blood samples for PK analysis of FEX were collected at appropriate intervals over 48
hours. The following table shows the drug products used in each arm of the study:
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Drug Code: MO16455 MO016455 M016455 MO16455 MO016435
INN®:  Fexofenadine Fexofenadine Fexofenadine Fexofenadine Fexofenadine
HCl HCl HCl HC1 HCl
Treatment: A B C.Fb DE G H
Formulation: Marketed Prototype fast-  Prototype fast-  Prototype fast-  Prototype fast-
lactose-free dismtegrating disintegrating disintegrating disintegrating
small tablet formulation I formulation I formulattion IV formulation V
containing containing containing containing containing
30 mg 30mg 30mg 30 mg 30 mg
fexofenadine fexofenadine fexofenadine fexofenadine fexofenadine
Manufacturer: Aventis Ethypharm CIMA labs Ethypharm Ethypharm
Barch/lot 1045751 C0067D RA0206 C0070D C0071D
number:

2INN: International nonproprietary name
b Treatment F was changed from formulation I1T to formmiation I administered without water, per protocol

amendment 1.

Results:

Based on the data from this study, formulation If was selected for further

development (Figure 4.2.1.1 and Table 4.2.1.1).

Food reduces the exposure by approximately 50% (Cmax by 40% and AUC by 60%)
and Tmax was reduced by approximately 2 hours compared to fasting (Table 4.2.1.1
and Figure 4.2.1.2).

The same trend was seen for formulation I in which the Cmax was reduced by 64%
and AUC by 43% (Treatments B and C). The AUC ratios for formulations I and Il
(Treatments C and E) in fed state were approximately 57% and 60%, respectively
when compared to the same formulation in the fasted state. For Cmax, the ratios were
approximately 36% and 40% for formulation I and II in the fed and fasted states,
respectively. In all formulation (I and II), the Tmax was reduced by approximately 2
hours when administered with food.

In terms of effect of water on prototype I,v the bioavaiiébility appears to be slightly
reduced by approximately 2-3% when ODT was given with water (Treatments F and
B). The ratio of Cmax was 98% and for AUC was 97% for treatments F and B.

Appears This Way
Cn Criginal
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Figure 4.2.1.2 Mean Plasma Concentration-Time profiles of FEX (Study # 1004)
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Table 4.2.1.1. Summary of PK Parameters From the Pilot and Effect of Food Study
(Study # 1004)

N EEIEAI T ) v WA wrw W ST IVI e W Wl A%l A AT I [V e e Y .

Pairwise comparison®

Parameter Treatment® N Mean  CV (%)  Adjusted Pair'  Ratio (%)° 90% Confidence
v Mean® Interval®

AUC(0-2) A 33 57240 399 6155 - - -

{ngehimL}) B 17 707.2 29.8 674.9 Bii 104.65 (97.04, 123.89;
c 16 3914 275 386.3 CB 57.24 (60.27, 65.18)
D 17 5554 44 630.4 A 102.42 190.92, 115.37;
E 15 - 3908 387 3806 ED 60.37 {(63.02, 68.74)
F 12 6813 325 657.1 FiB 97.36 {83.29, 113.81)
G 11 6006 38.9 5634 GA 91.52 (79.47, 105.42)
H 11 5712 29.9 560.6 HIA 91.08 {79.08, 104.92;

Crax A 35 100.05 4796 89.13 - - ] -

{ng/mL) B 17 96.99 2348 97.45 BIA 108.35 (92.44, 129.35)
C 17 36.56  32.28 35.45 CiB 36.37 (30.39, 43.52)
1) 17 96.55  39.27 89.11 DiA 99.97 {84.57. 118.18}
£ 17 38,11 31.29 36.51 E/D 40.97 {34.24. 49.03)
F 12 90312 56.72 96.26 FiB 98.76 (79.34, 122,94}
G 11 82.64  39.76 75.86 GiA 85.11 (69.93, 103.58)
H 11 85.36 3742 50.01 A 89.77 (73.81,109.18)

* Treatment A: 30 mg marketed lactose-free small tablet (fasted conditions); lot number 1045751

Treatment B: 30 mg prototype fast-disintegrating formulation | (fasted conditions); lot number C0067C

Treatment C: 30 mg prototype fast-disintegrating formulation { (fed conditions); lot number CO067D

Treatment D: 30 mg prototype fast-disintegrating formuiation il (fasted conditions); lot number RAD206

Treatment E: 30 mg prototype fast-disintegrating formufation il {fed conditions); lot number RA0206

Treatment F: 30 mg prototype fast-disintegrating fermulation.| (fasted conditions with no water}; lot number C0067D

Treatment G: 30 mg prototype fast-disintegrating formulation IV (fasted conditions}; iot number C0070D

Treatment H: 30 mg prototype fast-disintegrating farmutation V (fasted conditions); iot number C00710
¢ Natural-log ransformed results for the ANOVA were transiormed to the original scale by exponentiation to obtain the
adjusted mean, ratio. ang 90% confidence interval. '
Relative bioavailability is assessed by the companson of Treatment A (reference] to Treatments 8. D, G. and H (test). The
effect of food is assessed by comparison of Treatments B and D {references) to Treatments C and E (tests}, respectively.
The effect of the coadministration of water is assessed by comparison of Treatment B (reference} to Treatment F (test)

o e lem LA
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Figure 4.2.1.2. Effect of Food on FEX Bioavailability Following Administration of
ODT (Study # 1004).
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Reviewer’s Comment:

Since food reduces the bioavailability of FEX by approximately 50% from ODT, it
should be given on empty stomach with or without water.
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4.2.2. Study # M016455H/1007 (Pivotal BE Study):

Objective:

_The primary objective of this study was to establish the bioequivalence (BE) of FEX
when administered as an ODT relative to the marketed 30 mg FEX tablet under fasted
conditions.

Study Design:

This was a single dose, two-way crossover study in 54 healthy subjects with a washout
period of al least 6 days between each treatment as follows:

Treatment A (Reference): Single dose 30 mg FEX currently marketed IR tablet
Treatment B (Test): Single dose 30 mg FEX ODT tablet

All treatments were conducted after overnight fasting with 240 mL water. ODT tablets
were placed on the tongue and allowed to be dissolved and swallowed within 1-2
minutes. The mouth was rinsed and content were swallowed with 20 mL water followed

by the remaining portion of the 240mL water.

Blood samples for PK analysis of FEX were collected at appropriate intervals over 48
hours.

Results:
e Out of 54 subjects, 52 completed the study per the protocol.

¢ The 90% CI for both treatments fall within 80-125% (Table 4.2.2.1 and Figure
4.2.2.1).

Appears This Way
Cn Original
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Table 4.2.2.1. Summary of PK Parameters (Study # 1007)

Treatment Comparisons [d]

Parameter Treatment Arithmetic Geometric LS Ratio [e]

{unit) [a] Mean {CV%) [b] Mean [c] (%) 80% ClI
AUC(0-») A 637 (29.2) 612 98.9 92.3- 106
(ng-himL) B 635 (31.2) 606

Cmax A 93.8(33.3) 8.9 93.2 853 - 102
(ng/mL) B 88.0 (35.5) 829

AUC{0-last) A 607 (30.7) 582 99.4 92.3-107
(ng-himL}) B 608 (32.9) 579

Trmax [f] A 2.0 (1.0-4.0) - - -

(h) B 2.0(0.5-6.0 -

t1:2 A 11.6 (27.8) - - -

(h B 11.8(31.8) -

CLpo A 47.4 (27 4) - -

(Lih) B 48.3(32.2) -

Nates: CV% = coefficient of vanation; LS = least-squares; Cl = confidence interval.
[a] Treatment A: single dose of 30 my fexofenadine HC! as marketed tablat (reference).
Treatment B: single dose of 30 mg fexofenadine HCI as oraily disintegrating tablet (test).

[b} Arithmetric mean calculated from all subjects with evaluable data; N = &2 for all Treatment B parameters and
AUC(0-last), Cmax, and Tmax for Treatment A; N = 51 for Treatment A AUC(0-=) t1/2, and CLpo.

[c] Geometric mean calculated from balanced pair data; N = 52 for AUC(0-last) and Cmax; N = 51 for
AUC(0-ce),

[¢] ANOVA with terms for sequence, period, and treatiment as fixed effects and subject nested within sequence
as random effect performed on the natural log-transformed AUC(0-+), AUC{C-last), and Cmax.

[e} Ratio = geometric LS mean test’geometric LS mean reference (B/A).
[f1 Tmax reported as median (range) vaiues.

Figure 4.2.2.1. Mean (SD) of FEX Plasma Concentration-Time Profiles (Graph
Constructed by the Reviewer, Source Study # 1007, Appendix, Table T5, Page 70)
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Reviewer’s Comments:
The data from this study was very tight with 90% CI of 92.3-106% and 85.3-1 01.9% for
AUC o) and Cmax, respectively. In addition, the intra-subject variability was relatively
low with a CV of <35%.

Conclusion:

Based on this study, 30 mg ODT tablet is bioequivalent to the currently marketed 30 mg
IR tablet.

Apnaars This Way
Cn Origine!
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4.2.3. Study # 1008 (Effect of Water)
~ Objective:

The primary objective of this study was to compare the bioavailability of the FEX ODT
when administered with and without water.

Study Design:

This was a single dose, two-way crossover study in 54 healthy subjects with a washout
period of al least 6 days between each treatment as follows:

Treatment A (Reference): Single dose 30 mg FEX ODT with 240 mL water
Treatment B (Test): Single dose 30 mg FEX ODT tablet without water

All treatments were conducted after overnight fasting with 240 mL water. ODT tablets
were placed on the tongue and allowed to be dissolved and swallowed within 1-2
minutes. The mouth was rinsed and content were swallowed with 20 mL water followed
by the remaining portion of the 240mL water.

Blood samples for PK analysis of FEX were collected at appropriate intervals over 48
hours.

Results:

e There was wide variability in the data in both treatment arms (Figure 4.2.3.1). The
CV is over 40% for most of the parameters (Table 4.2.3.1).

e The 90% CI for AUC was withibn 80-125% (Table 4.2.3.1). However, for Cmax it
was slightly outside the boundaries (100-127%).
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Figure 4.2.3.1. FEX PK Plasma Concetration-Time Profiles of ODT With and
Without Water (Study # 1008).
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Table 34.2..2. FEX Mean PK Parameters for ODT With and Without Water (Study
#1008).

Treatment

_ Comparisons [d]
Parameter Treatment Arithmetic Geametric Ratio [e]
{unit) [a} M Mean{CV%}[b] N LS Mean [c] {%a) % Cl
AUC({0-=) A T52 B28i{243) 51 601 112 102 - 122
ing-himtb) B 52 RO3(40.5) 51 R71 ,
Cmax A 52 38.3 (30.%; 2 785 113 100 - 127
{ng/mi) B 53 95.5 (457} 52 38.5
AUC{0-last) & 53 583{384) 52 552 113 103 - 125
ing-himl) B 53 EA3 42T 52 625
Tmax [f] A 53 245¢1.0-5.0) - -
{h B 53 2.8 (1.0-8.0) -
142 & 52 12.8 (52.8} - - -
{m B 53 12.8(54.8} -
Clpo Y 52 43.5(31.8} - - -
{Lih} B 53 48.8 (42 8} -

Moles: CV% = cosfficient of variation: LS = least-sguares: Cf = confidence inferval.

fal Treament A: single dose of 30 mg faxofenadine HC! as arally disintegrating table: with 240 ml water

[raference).

Treatment B: singla dos= of 30 mg fexofznadine HCl as crally disintegraling tablet withowt water {tests.

Arithmetic mean cajoulatad from ail subjzcis with evaiualzle data.

{c] Geomatric mean calculated from balanced pair data.

fd] AMOWVA with terms for sequence, perisd. and freaimant as fixed 2¥ects ard subject nestad within
sequenca as random effect performed on the natural log-transformad AUCHD-=}, ALCIC-last). and Cmax.

i Rafio = gecmetric LS mean test/gaomeirc LS mean raference (B7A),

Tmax repoartad as madian {range) values,

BEST POSSIBLE COPY
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Reviewer’s Comments:

* From this study it can be concluded that the absorption profile and systemic exposure
of FEX following administration of ODT with and without water are comparable.
However, the Cmax FEX was slightly higher when ODT was given without water
(96.5 ng/mL) than with water (86.3 ng/mL). The reason of this difference is
unknown. '

e Examining the individual data and absorption profiles shows there was a consistent
pattern of lower exposure when ODT is given with water. In addition, there were
about 5 subjects that could be considered outliers, at least two with very low exposure
when given without water and two with very high exposure when given with water.
However, considering all the data collectively, there is little difference between both
treatments.

¢ The effect of water on formulation.I (fast-disintegrating) that was seen in the pilot
Study # 1004 was somewhat negligible comparing to that seen in this study for
prototype II formulation. In the pilot study, the bioavailability was also slightly
lowered by approximately 2-3% when ODT was given with water (Treatments F and
B in Study # 1004). The ratio of Cmax was 98% and for AUC was 97% for
treatments F and B.

Conclusions:
Overall, considering the observed variability in the data at both treatments, the absorption

of FEX following ODT with water or without water is comparable. The observed
difference in Cmax may not have any significant clinical impact.

Appears This Wey
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4.3 Consult Review (Pharmacometric Review)

No pharmacometric consult was needed for this NDA.

4.4 Filing Memo:

Office of CIinicél Pharmacology

New Drug Application Filing and Review Form

General Fnformation Abent the Subuiiysion

[nformation Information
NDA Number 21-909 Brand Name N/A
OCP (I, 11, 111) | Generic Name Fexofenadine
Medical Division DPADP Drug Class

Anti Allergy

OCPB Reviewer

Sayed (Sam) Al Habet,
RP.h, Ph.D.

Indication(s)

Seasonal Allergic Rhinitis
and Chronic Idiopathic
Urticaria

OCPB Team Leader Emmanuel (Tayo) Fadiran, Dosage Form Oral Disintegrating Tablets
RP.h,, Ph.D. -
PM Reviewer Dosing Regimen Once or Twice daily in childien 6
to 11 years of age
Date of Submission September 28, 2006 Route of Administration Oral

Estimated Due Date of OCP Review

April 28, 2007

Sponsor

Sanofi-Aventis

PDUFA Due Date

July 28, 2007

Priority Classification

Standard

Division’s Due Date

May 28, 2007

Clin. Pharm. and Biopharm. Information

“X” if included
at filing

Number of
studies
reviewed

Number of
studies
submitted

Critical Comments If any

STUDY TYPE

Table of Contents present and sufficient to
locate reports, tables, data, etc.

Tabular Listing of Al' Human Studies

HPK Summary

Labeling

Reference Bioanalytical and Analytical
Methods

BBt bt

1. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase I) -

Healthy Volunteers-

single dose:

multiple dose:
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Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

H. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

I1I. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

Filability and QBR comments
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“X" if yes

Comments

Application filable ?

] -
Rewsiin 1 IAC apphiation §

For examiple, s clinmeal o

X

Comments sent to firm ?

[

clument moiudedy A et

No Comments e been sent o finn (or

Comme
at this time. '

NONE at this time

QBR questions (key issues to be considered)

The sponsor conducted adequate PK/BE studies (see attached filing slides for detisl). The
three main studies are:

1)  BE study with ODT and marketed allegro 30 mg.
2)  Effect of food study
3) Effect of water (ODT with and without water)

Other comments or information not
included above

Inspeé;ion Recommendation:

DS inspection is recommended for the pivotal BE study # M016455H/1007. This BE study was
for 30 mg ODT and 30 mg Allegra marketed tablets. The study was conducted at the following
site!

Ciinical Site:
- =~

] b(4)
L .

Dates: August 31, 2004
Last Subject Completed: October 4, 2004

Analytical Site:

- 7

| . b{4}
S

Study Manager:  ~=TT T

Phopa =

Eav i rr‘:'

Primary reviewer Signature and Date

Secondary reviewer Signature and Date
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Filing Slides

Clinical Pharmacology
Filing Meeting
(November 17, 2006)

Sayed (Sam) Al Habet, R.Ph., Ph.D.
and
Emmanuel (Tayo) Fadiran, R.Ph., Ph.D.

11/21/2006 12:42 PM

Product Summary

NDA#: 21-909

Date of Submission: September 28, 2006

Generic Name: Fexofenadine

Trade Name: ALLEGRA® Orally Disintegrating Tablet (ODT)
Formulation: 30 mg ODT

Route of Administration:  Oral

Indications; Seasonal Allergic Rhinitis (SAR) Chronic
Idiopathic Urticaria (CIU)

Type of Submission: NDA

Sponsor: Sanofi-Aventis Pharmaceuticals

Reviewer: Sayed (Sam) Al Habet, R.Ph., Ph.D

Team Leader: Emmanuel (Tayo) Fadiran, R.Ph., Ph.D.

11/21/2006 12:43 PM
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What Studies Were Submitted i in the Currentf"
| NDA? ‘ :

In vitro Dissclution:

@ Two lots of ODT
2 Two lots of reference

Clinical Pharmacology Studies:

@ Pilot/Formulation development  study and food effect study (#t 004)

4 Four prototypes 5
3 Fed/fasted on one prototype (formulauon II)

@ Pivotal BE study (#1007):
2 30 mg single dose of ODT vs 30 mg reference Allegra
A Effect of water:

4 ODT with and without water

11/21/2006 12:43 PM

Pilot Study
(Formulation Development and Food Effect)
Study # 1004 '

Crossover in 35 healthy subjects.

Treatment A: 30 mg reference (Aliegra)

Treatment B: 30 mg ODT prototype | (fastmg)
Treatment C: 30 mg ODT prototype | (fed)
Treatment D: 30 mg ODT prototype | (fasting) :
Treatment E: 30 mg ODT prototype Il (fed)
Treatment F: 30 mg ODT prototype I (without water)
Treatment G: 30 mg ODT prototype IV (fastmg)
Treatment H: 30 mg ODT prototype Vv (fastmg)

11/21/2006 12:43 PM
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Results of the Pilot Study
(#1004)

Summary of anatysis of vatlanes of pharmacokinetle parametars
Pairwias comparisont
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Conclusions from Study #1004

Formulation 1l goes forward for further development

Food reduce exposure by approximately 50% and delays Cmax
Tmax) by approximately 2 hours.
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Pivotal BE Study
(#1007)

Crossover in 54 healthy subjects:

.

30 mg reference (Allegra)

TreatmentB: 30m
(fasting)

Note: A and B were given in fasted
condition with 240 mi water.

11/21/2006 12:44 PM

Results of Pivotal BE Study (#1007)

Traatment Comparisons [d]

Parameter Treatment Arithmetlc Geometric LS Ratio [¢]
{unit) 3] Mean (CV%) [b] Mean {c} (%) 90% Ci

ALIC(D-) 837 (29.2} £12 . 92.3- 108
ing-h/mL) 838 (21.2; 608

639 3. 5.3 - 102
8295

582 o 92.3- 107

Cnmax
{ng/mL)
AUC(D-last)
{ng-himL}
Tmax

{h)

2

ih)

116(27.8)

1123315

Clpo 47 4 (27 4)

) 48.3132.2)

Noles: Cv%.= coefficient of vadation; LS = least-squares: Cl = confidence interval.

[3] Treatment A, swgle acse of 3G mq lexolenadiie HCI s markeled tabted ireference;,
Treatmenl B: singie dose of 30 mg lexofenagine HOIas prally distitegraling tabiet (est)

L) Anthmetic mean catcutoted from al subjects with evaluable data: N = 52 for ait Treatment B parameters ang
AUC(0Hast. Cmax. and Tmax of Trealment A N = £1 for Trealmenl A AUC(0-2) 132, and CLpn

fc] Geometne mean calcutated from Salanced pair 4ala: N = 52 for AUC{0-last) and Crmax: N = &1 19¢
AUC(0-)

[a) ANGCVA with terms for sequence, peflod, and Feaiment as fixed effects and sulsject nested vithin sequence
as fandom effect performed on the natuzal log-lransformed AUC{D-«} AUC(0-last), and Cmax.

fe] Rafio = geomelric LS mean tesUgeometric LS mean reference (8:A).

[f} Tmax reporled as median (rarge) values.

mr TPp ©> B> A> B>
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Comments on Pivotal Study
(#1007)

@ ODT is bioequivalent to the reference when given with
water under fasting condition.

# ODT should have been admlnlstered without water in
this study. v

11/21/2006 12:44 PM

Effect of Water
(Study #1008)

Crossover in 54 healthy subjects:

Treatment A: ODT 30 mg (fasting with
240 m water) (reference)

Treatment B: ODT 30 mg (fastmg W|thout
| o water) (Test) SN

111212006 12:45 PM: =+ -
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Results Summary 6f Effect of Water
(Study # 1008)

Results - Pharmacokinetics and pharmacodynamics

- Tr Comparisons [d]
Parameter Ati e Ratio [e] T
(unit) N __Mean (CV%){b] N LS Mean [c] (%) 0% CI
AUC(0-) 52 628{343) 51 601 112 102-122
{ng-himL) 83 699(40.5) 51 <874
Cmax 53 86.3 (50.9) 52 785 113 160 - 127
{ngimt) 53  96.5(36.7) 52 88.5
AUC(0-tast) 53 589 (36.4) 52 582 113 103 - 125
{ng-h/mL) 53 668 (42.7) 52 625
Tmax ff] 53 2.0{1.0-8.0) -
{h) 53 2.0 (1.0-8.0) -
12 52 12.8{52.9) -
(h) 58 12.0 {54.6)
Clpo 52 49.5(31.8) -
(Lh) B 53 46.8 (42.8) -
Notes: CV% = coefficient of vartaton; LS = least-squares; Cl = confidence interval
[a] Treatment A: single dose of 30 mg fexofenadine HCI as oraily disintegraling tablet with 240 mt water (reference).
Treatment B: single dose of 30 mg HC} as oratly disinteg tablet withcut water ttest).

> 0> D> 0> B> ©> (@

{bl Asithmetlc mean caiculaled from af subjects with evaluatle data.

{c] Geometric mean calculated {rom balanced pair data.

{d] ANOVA with terms for sequence, period. and treatment as fixed effects and subject nested within sequence as
random effect perfomied on the natural log-transformed AUCID->3, AUC(0-last), and Tmax.

{e] Ratio= ic LS mean ic LS mean {BIAY

{0 Tmax reporied as median (range) vatues.
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Comments On Effect of Water
(Study # 1008)

Cmax was slightly outside 80-125%
@ Wide variability in the data

%
:
B
5
2
:
£
:
32

Time (hr)

— 20 Mg Mr0MNDTRE GOT MK W I43 mL Of Water, A = 82
30 mg terotanadine ODT tablet withou: water, 6 % 53
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General Comments

The sponsor conducted adequate studies to characterize the PK of
Allegra ODT product.

It is noted that in the pivotal BE study ODT was administered with
240 ml water. The study should have been conducted without water,
Alternatively, the sponsor should have conducted the study as three
arms with and without water.

| Water appears to have some effect on the Cmakx, but not on AUC.
The Cmax was slightly outside the 80-125% (1 00-127%).

Considering the vériability'in the data with both products, ODT is
considered bioequivalent to the reference. _

11/21/2006 12:45 PM

Recommendation

 Fileable
(from OCP Perspective)
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New Drug Application Filing and Review Form

Office of Clinical Pharmacology

General Informativn About the Submission

Information Information
NDA Number 21-909 Brand Name N/A
OCP (1, I1, IT]) 11 Generic Name Fexofenadine
Medical Division DPADP Drug Class
Anti Allergy
OCPB Reviewer Indication(s)
Sayed (Sam) Al Habet, Seasonal Allergic Rhinitis
RP.h, Ph.D. and Chronic Idiopathic
Urticaria

OCPB Team Leader

Emmanuel (Tayo) Fadiran,

RP.h,, Ph.D.

Dosage Form

Oral Disintegrating Tablets

PM Reviewer

Dosing Regimen

Once or Twice daily in children 6
to 11 years of age

Date of Subinission

September 28, 2006

Route of Administration

Oral

Estimated Due Date of OCP Review April 28, 2007 Sponsor Sanofi-Aventis
PDUFA Due Date July 28, 2007 Priority Classification

' Standard
Division’s Due Date May 28’ 2007

Clin. Pharm. and Biopharm. Information

“X” if included
at filing

Number of
studies
reviewed

Number of
studies
submitted

Critical Comments If any

STUDY TYPE

Table of Contents present and sufficient to
locate reports, tables, data, etc.

>

Tabular Listing of All Human Studies

HPK Summary

Labeling

Reference Bioanalytical and Analytical
Methods

bl bl bt

L. Clinical Pharmacology

Mass halance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase I) -

Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:




Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

II. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(VIVC):

Bio-wavier request based on BCS

BCS class

III. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies 4
Filability and QBR comments
“X” if yes

Comments

Reasons if the application js not filable (or an attachment if applicable)
Application filable ? X For example, is clinical formulation the same as the to-be-marketed one?

No Comments | Comments have been sent to firm (or attachment included). FDA letter date

Comments sent to firm ? at this time. if applicable.

NONE at this time

QBR questions (key issues to be considered)

The sponsor conducted adequate PK/BE studies (see attached filing slides for detisl). The
three main studies are:

1)  BE study with ODT and marketed allegro 30 mg.
2)  Effect of food study
3)  Effect of water (ODT with and without water)




Other comments or information not
included above

Inspection Recommendation:

DSI inspection is recommended for the pivotal BE study # M016455H/1007. This BE study was
for 30 mg ODT and 30 mg Allegra marketed tablets. The study was conducted at the following
site:

Clinical Site:

L e
— -
Pl :

Dates: August 31, 2004
Last Subject Completed: October 4, 2004

Analytical Site:

1y )
« =
Study Manage~

Phone

Fax e

Primary reviewer Signature and Date

Secondary reviewer Signature and Date

Appears This Way
Cn Oiigingl




Filing Slides

Cllnlcal Pharmacology

Filing Meeting
(November 17, 2006)

Sayed (Sam) Al Habet, R.Ph., Ph.D.
and
Emmanuel (Tayo) Fadiran, R.Ph., PhD

11/21/2006 12:42 PM

Product Sur_nvv;rﬁ’ary. |

NDA#: 21-909

Date of Submission: September 28, 2006

Generic Name: Fexofenadine

Trade Name: ALLEGRA® Orally Dlsmtegratlng Tablet (O T)
Formulation: 30 mg ODT :

Route of Administration: - Oral

Indications: - Seasonal Allerglc RhlnltIS (SAR) Chroni
. ldlopathlc Urtlcana (CIU)

Type of Submission:

Sponsor: Sanof -Aventls Pharm
Reviewer: Sayed (Sam) Al Habet R
Team Leader: Emmanuel (Tayo) Fadir
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What Studies Were Submitted in the Current
NDA?

In vitro Bissolution:

Two lots of ODT
@3 Two lots of reference

~ Clinical Pharmacology Studies:

Pilot/Formulation development study and food effect study (#1004)

.- a - Four prototypes
3 Fed/fasted on one prototype {formulation 1)

@ Pivotal BE study (#1007):
a 30 mg single dose of ODT vs 30 mg reference Aliegra
@ Effect of water:

#  ODT with and without water

11/21/2006 12:43 PM

Pilot Study »
(Formulation Development and Food Effect)
Study # 1004

Crossover in 35 healthy subjects:

Treatment A: 30 mg reference (Aliegra)
Treatment B: 30 mg ODT prototype | (fasting)
Treatment C: 30 mg ODT prototype | (fed)
Treatment D: 30 mg ODT prototype Il (fasting)

- Treatment E: 30 mg ODT prototype i (fed)
Treatment F: 30 mg ODT prototype | (without water)
Treatment G: 30 mg ODT prototype IV (fasting)
Treatment H: 30 mg ODT prototype V (fasting)

1412112006 12:43 PM



Results of the Pilot Study
(#1004)

Summary of analysls of variance of pharmacokinetic parameters
_Paitwise compacieon
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Pivotal BE Study
- (#1007)

Crossover in 54 healthy subjects:

Treatment A:

(fasting)
Treatment B: 30 mg ODT prototype I
' (fasting)

Note: A and B were given in fasted
' condition with 240 mi wate

.- 11/21/2006 12:44 PM

Treatment Comparisons [d]

Parameter Treatment Arithmetic Geometric LS~ Ratio (e}
{unit) [al Mean (CV%) [b] Mean [¢] (%) 90% CI
837 {29.2; 612 . 8.9 : 623-108
306
839 93.2
2§
562 5.4
573

Tmax, {f]
thi
12

thy

DP OF DB OF B

Cipo
L)

>

Nales: CV% = coefficient of vasiation; LS = least-squares; £1 = contidence interval.

[a] Treatment A: single dose of 30 mg fexofenadine HCI as marketed lablet {reference).
Trealment B: single dose of 3¢ mg HC1 as orally grating tabiet (lesi),
Anthmetric mean calculaled from alt subjects with evaluable data; N = £2 for ali Treatment B parameters ang
AUCiD-1ast), Cmax, and Tmax ior Treatment A2 N = 51 for Teeatment A AUC(T->) 1112, and Cipo.
Geometric mean cajculated from balanced palr data; N = 52 tor AUC{0-lastj and Cmax; N = 51 for
AUC{0-=).
SNOVA with terms for sequence, period, and veaiment as fiked effects and subject nested within sequence
a5 fandom effect performed on the natural tog-transtormed AUG(0-=, AUC({(Hast), and Cmax.
Raliv = geomeuic LS mean testigeomelic LS mean relerence (B/A),

[ Tmax reported as median {range) values.




Comments on Pivotal Study
(#1007)

@ ODT is bioequivalent to the reference when given with
water under fasting condition.

@ ODT should have been administered without water in
this study.

11/21/2006 12:44 PM

Effect of Water
(Study #1008)

Crossover in 54 healthy subjects:

Treatment A: ODT 30 mg (fasting with
240 mi water) (reference)

Treatment B: ODT 30 mg (fastmg wnthout
~water) (Test) ' ~

1M/2412006 1245 PM - e




Results Summary of Effect of Wate
| (Study # 1008)

Results - Pharmacokinetics and pharmacodynamics

Treatment Comparisons [d]

Parameter Treatment Arithmetic Geometric Ratio [e]
{unit) _fal Mean (CV%) [b] N LS Mean fel (%) 90% Cl

AUC{S-=) 628 (34.3) 51 &01 112 102-122
(ng-himL ) 699 (40.5) 51 671

Cmax 86.3 (50.9) 52 785 113 100 - 127
ingrmby 96.5 (26.7) 885

AUC{-lasty 589 {38.4 £52 13 103-125
(ng-heml)y 668 (42.7) 625

2.0(1.0-8.0) -

2.0(1.0-8.0) -

12.8 (52.9)

12.0 (34.6)

52 49.5(31.8)

53 4 8) .

o> O>»
AL N 1

;o ¢ng =z
SBRO DD D DD HR

TP W W> @

V% = coefficient of vasiation] LS = leasi-squares; Cl = confidence WEryal
tment A single dase of 30 mo fexefenadine HGI as or s ing tabiet vath 240 mL vaater {reference)
5 single dose of 30 mg fexofenading HCE as orally disintegrating tahle: withcut water (t1esty
ic mean salcuiated from all subjects with evaluatle data.
somielric mean calculated from batanced pair dats

AMOVA with terms tor sequence, period, and treatment as fived effects anc subject nested within sequence as

randsm effect serfamied on the nalural log-transformed AUC(0-), AUCIC-last), and Cmax.

Ratiz 2ometric L3 mean test/geometric LS mean reference (SVA).

Tmax reoonsd as median (rangs) values.

11/21/2006 12:45 PM

Comments On Effect of Water
(Study # 1008)

@ Cmax was slightly outside 80-125%
Wide variability in the data

Weae Plasna dintentratin of Fexclenading jrgiml

Tie (Ar)

—@— 33 mg fexotonadine ith 250 mc ef
3 33 #ag fanatanaing watac n
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General Comments

The sponsor conducted adequate studies to characterize the PK of
Allegra ODT product.

It is noted that in the pivotal BE study ODT was administered with
240 mi water. The study should have been conducted without water.
Alternatively, the sponsor should have conducted the study as three
arms with and without water. : ,

Water appears to have some effect on the Cmax but not on AUC:
The Cmax was slightly outside the 80-125% (100-127%) ‘

Considering the variability in the data with both products; ODT is’
considered bioequivalent to the reference.

11/21/2006 12:45 PM

Recommendation

Fileable

(from OCP Perspective)
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