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EXECUTIVE SUMMARY

AXERT® (almotriptan malate) is a selective 5-hydroxytryptaminelB/1D (5-HT1B/1D) receptor
agonist. AXERT for oral administration contains almotriptan malate equivalent to 6.25 or

12.5 mg of almotriptan.

AXERT tablets (N 21-001) was originally approved on May 07" 2001 for oral tablet of 6.25 mg
and 12.5 mg strengths for the acute treatment of migraine with or without aura in adults.
Development of almotriptan tablets was performed under IND 053854. The sponsor is seeking
an indication for acute treatment of migraine with or without aura in adolescent patients 12 to 17
years of age. On October 31% 2008, the sponsor submitted a supplemental NDA to fulfill the
requirement of the written request (WR), for the approved drug product to support the amended
labeling regarding the use of this drug product in the pediatric population (12 to 17 years). The
sponsor submitted proposed draft label in PLR format. The amended labeling includes changes
to the “USE IN SPECIFIC POPULATIONS, Pediatric use and CLINICAL PHARMACOLOGY,
Pharmacokinetics section of the full prescribing information.

The sponsor submitted the following pediatric clinical study reports according to their pediatric
plan in order to fulfill the required pediatric study commitments for PREA (Pediatric Research
Equity Act):

¢ One single dose pediatric PK study (12.5 mg, study: 638-CNS-0059-014)
e One efficacy dose ranging study (6.25 — 25 mg, study: 638-CNS-0059-015)
e One long term safety study (12.5 mg, study: CAPSS-368)

The clinical pharmacokinetic study, 638-CNS-0059-014 was conducted in adolescents. The
study was designed to compare the pharmacokinetics of almotriptan 12.5 mg in adolescents and
adults as specified by the original PWR. It was conducted in male and female adolescent (ages
12-17 years) and adult (ages 18-55 years) subjects with or without a history of migraine. Thirty-
six (36) subjects were enrolled in the study: 18 adolescents and 18 adults. Subjects received a
single oral dose of almotriptan 12.5 mg after an overnight fast. Urine and blood samples were
collected over a 24-hour period for pharmacokinetic assessment. The primary pharmacokinetic
endpoints include plasma almotriptan Cp,x and AUC. The secondary endpoints include plasma
almotriptan Tpmax, Az, T12, CLpo, CLg, V/F, Fc% (fraction drug recovered in urine). Spontaneous
and observed AEs were recorded during this period. The ratio of the geometric means
(adolescents vs. adults) of pharmacokinetic parameters for almotriptan and 90% confidence
intervals were obtained and evaluated based on the bioequivalence limits of 80-125%.

A. Recommendations

Office of Clinical Pharmacology has reviewed the Phase I PK study (Study 638-CNS-0059-014)
in this submission and finds the study report acceptable from a clinical pharmacology and
biopharmaceutics perspective, providing satisfactory agreement is reached between the sponsor
and the Division regarding the final labeling languages. Detailed labeling recommendations by
OCP for the language changes are provided in labeling section of the review starting page 11.
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The Recommendations and labeling changes pertinent to the Clinical Pharmacology and
Biopharmaceutics should be conveyed to the Sponsor.

B. PhaselV Commitments

None

C. Summary of Clinical Phar macology and Biophar maceutics Findings

The aim of the clinical pharmacology program was to demonstrate the PK differences of
almotriptan in adolescents and adults after the single oral dose. The PK of almotriptan was
characterized in the Phase I PK study (Study 638-CNS-0059-014) in both populations after a
single 12.5 mg oral dose of AXERT.

Pharmacokinetics of almotriptan in adolescents vs. adults:

Over all the mean pharmacokinetic parameters in adolescents was similar to that in adults as
described below:

e Almotriptan mean Cpax following administration of 12.5 mg almotriptan tablets in
adolescents was higher by 2%, compared to adults.

e The mean AUC.4 following administration in adolescents was lower by 9%, compared
to adults. The AUC of three adolescents were lower than in adults. These three subjects
also exhibited higher clearance. The clinical significance of this decrease in exposure in
high body weight subjects was evaluated by the Review Statistician. Body weight did not
impact the effectiveness analysis in the adolescents.

e The mean AUC.iys following administration in adolescents was lower by 10%, compared
to adults.

e No change in the Tnax and Ty, following administration of 12.5 mg almotriptan tablets in
adolescents and adults.

e The oral clearance (CLpo) following oral administration of 12.5 mg almotriptan tablets in
adolescents was 11% higher compared to adults.

e No change in the fraction of almotriptan excreted in the urine (F. %) following
administration of 12.5 mg almotriptan tablets in adolescents and adults, with about 36%
of the dose excreted via urine during the first 24 hour period. In general about 40-50% of
the almotriptan dose is recovered unchanged in urine via active tubular secretion.

Sripal R. Mada, Ph.D.
Reviewer,
Neurology Drug Products, DCP-1, OCP

Concurrence: Veneeta Tandon, Ph.D.
Acting Team Leader
Neurology Drug Products, DCP-1, OCP
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Cc:  HFD-120 NDA 21-001 (S-018)
CSO/L. Chen
/ATL Clin Pharm/Veneeta Tandon
/DDD Clin Pharm/Ramana Uppoor
HFD-860 /DD DCP-1/Mehul Mehta
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1. QUESTION BASED REVIEW

A. General Attributes of the Drug

What pertinent regulatory background or history contributesto the current assessments of
thisdrug?

AXERT tablets (N 21-001) was originally approved on May 07™ 2001 for oral tablet of 6.25 mg
and 12.5 mg strengths for the acute treatment of migraine with or without aura in adults.
Development of almotriptan tablets was performed under IND 053854. The sponsor is seeking
an indication for acute treatment of migraine with or without aura in adolescent patients 12 to 17
years of age. On October 31% 2008, the sponsor submits a supplemental NDA to fulfill the
requirement of the written request (WR), for the approved drug product to support the amended
labeling regarding the use of this drug product in the pediatric population (12 to 17 years). The
sponsor submitted proposed draft label in PLR format. The amended labeling includes changes
to the “USE IN SPECIFIC POPULATIONS, Pediatric use and CLINICAL PHARMACOLOGY,
Pharmacokinetics section of the full prescribing information.

What ar e the proposed mechanism(s) of action and therapeutic indication(s)?

Almotriptan binds with high affinity to 5-HT,p, 5-HT), and 5-HTf receptors. Almotriptan has
weak affinity for 5-HT;a and 5-HT; receptors, but has no significant affinity or pharmacological
activity at 5-HT,, 5-HTs, 5-HT4, 5-HTg; alpha or beta adrenergic; adenosine (A;, Aj);
angiotensin (AT;, AT,); dopamine (D;, D,); endothelin (ETA, ETg); or tachykinin (NK;, NKo,
NK3) binding sites.

What ar e the proposed dosages and route of administration?

AXERT is supplied as white, coated, circular, biconvex tablets, containing 6.25 mg and 12.5 mg
dose strengths of almotriptan.

B. General Clinical Phar macology

What arethe design features of the clinical pharmacology and clinical studiesused to
support dosing or claims?

The sponsor submitted the following pediatric clinical study reports according to their pediatric
plan in order to fulfill the required pediatric study commitments for PREA (Pediatric Research
Equity Act):

e One single dose pediatric PK study (12.5 mg, study: 638-CNS-0059-014)

e One efficacy dose ranging study (6.25 — 25 mg, study: 638-CNS-0059-015)
e One long term safety study (12.5 mg, study: CAPSS-368)
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Among these studies, the single dose PK study (638-CNS-0059-014) was designed to
demonstrate the PK characteristic of almotriptan after single oral dose in adolescents as
compared to that seen in adults. The 12.5 mg dose was selected based on the efficacy results
shown previously in adult migraineurs and has been used in an efficacy study in adolescents
using an oral formulation of almotriptan. The design features of these pediatric clinical studies
are summarized in the following table:

Smdy Nuoober
(Sponsor)
Principal Ievestigator Subjects Evaluated Treamuent Pegimen Duratien  Study Statns
(Country) Sex: M/ F Foute of Administration Type of Study Report
Start / End Date Smdv Description Desige, Objectives, Typeof  Age (vo): Mean (Fange)  Batch Munber CTD Locanon of
(day Mouth vear) Conirol Puacs (W/ B/ Ov' 1R} (Formuls Number) Feport or Publication
Healthy Subject and Initial Tolerability Studie:
638-CHE-0050-014 Phase 1, single-center, open-label, single-oral-  Adolescents - 18 Fized duse Completed
(Pharmacia) dosa, parallel-group desizw o cotupars the Sex: 0/ Almotriptan: 12,5 mg/ single  Full report
Bruce Brazna MD pharmacokinetics and safety of almotriptan in - Age: 149(12-17) doza Module 5.3.3.1
(Us4) adolescent (12-17 vrs) and adult (18-55 yr3) Face: 10/4/074 Oral
10 Movember 200 subjects with or without a listory of mugraine,  Adults - 18 Commercial or supplier Lot CHF
12 Dacarnber 2001 Sep 80 0IHAR
Age: 37.0(18-33)

Svnopsis Face: 14/ 1/ 1712
Efficacy and Safety Controlled Clinical Studiss
63 5-CHNS-0050-015 Phase 3, nnlticenter, randonuzed, dovble-blind,  Placebo - 172 Fixed dose Completed
(Almirall Prodesfanma, 54 placebo-controlled, parallel-zroup, dose-ranginz Sex: 637109 Almotmriptaw: .25, 125, or Full report
Crtho-3ceil dezizn to evaluate efficacy sud safety of Age 144(12-17) 15 mg/ single dose Module 5.3.5.1
Pharmacenncal, Inc) almomipran for mugrzine aack m adolescents Race: 120/ 28/ 13/2 Ciral
23 Iovestizators (12-17 yrs). Subjects with 2 history of migrame  Almotriptan §.25 me - 180 Batch numbers Patient profiles
(Arzenting, Colomiia, with or without ars and whose amacks nsually  Sew 760104 Almotriptan §25 mz: 4052324 CRF:
Maxico, USA) persisted for =4 hrs when mnmeated and ocourred  Agze: 144 (12-17) Almotriptan 12.5 mg: 403268
22 Faby 2003 /28 April 2005 at meervals =24 hrs were randonuzed o Race: 132/33/ 132

4 weanuent arms: placebo, almotriptan §.25, 125, Almoty 15me- 182
Synopsts and 25 mg within 2 age swata: 12-14 yrs and 15-17 Se 800 102

yrs. Subjects meated 2 stugle (frst) mizraine attack Agze; 14.2(12-17)
within 4 ks of ousat, Primary endpoin: beadache Face: 142/ 26/13/1
pain relisf at 2 ks, with photophobis, Almotriptan 25 mz - 13§
phonophobiz, and nanses as co-primary endpoings, Sex 710113

Age: 14.4(12-17)

Face: 136/ 341571
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Smudy Number

(Sponsor)
Principal lovastigator Subjects Evalnared Treamuent Regimen Duraton  Smudy Stams
(Country) S M F Raowee of Admumstration Type of Study Repart
Start/ End Diate Smdy Description Design, Oljectives, Typeof  Age(yr): Mean (Ranze)  Batch Mumber CTD Lacation of
(day Month vear) Conmal Race (W' B/ Qv MR (Forumda Mumber) Peeport o Publication
Uncontrolled Clinical Studies
CARSS-368 Phasa b, mulricenter, open-label desizu primantly Alwomiptan 12,5 me - 420 Fined dose Compleced
(Ortho-bcHell Newologics,  to evaluate the lonz-term (12 mondhs) safery of  Sa: 1877233 Almotriptan: 12,5 mg for Full rapart
Inc ) almoiriptan in the fresment of nuliple migraine  Age; 144(12-17) mliple mizrame episodes,  Module 5351
55 Investizators episodes in adelescents (12-17 yes), Efficacy was  Race: 348/ 67/ 710 salf-adminisrered praferably
U54) assessed 83 8 secondary objective. Subjects with 2 within | br of onset, nomore  Patient profiles
23 Dacermbar 2003 history of migraine headache with or without aura than 2 doses within 24 brs'up to CRFs
19 Diacamber 2007 were nrolled. Subjects meated 2l migraine 12 months

haadaches or attacks with almorripten 12 5 mg for Oral
Svnopss up to 12 mouths, Batch numbers: B13641,

MGEI0, and R13034

* The study protocol was developed aud iuitited vnder Ortho-MeNatl Nanralozics Inc. and was completed wnder the company Ortho-McNail Jaussen Scientific, LLC,

The study spousor is Orto-Mcail-Tanssen Pharmacenticals, Inc. A1l three entities are part of the o

son & Jolmson family of companies.

KEY: B=Black, F=female; ir = hour; M=male; NF=not reported, Or=other, W=White; yr=year,

What is the phar macokinetics property of almotriptan following a single oral dose of 12.5

mg AXERT tablet?

The pharmacokinetics of almotriptan was determined following a single oral dose of 12.5 mg
AXERT to adolescent and adult migraineurs in Study 638-CNS-0059-014. The plasma and urine
samples for pharmacokinetic determination were collected up to 24 hours post-dose at specified

time points.

The figure below shows the comparison of plasma concentrations of almotriptan for all
adolescents and adults following single oral dose of 12.5 mg AXERT.
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The table below shows the comparison of pharmacokinetics of almotriptan for all adolescents

and adults following single oral dose of 12.5 mg AXERT.

Adolescents Adults ANOVA Point Estimate and
Parameter (N=18) (N=18) p-value* 90% Cl T
AUCo- (ng+h/mL) 3204 +76.8 350.8 + 56.3 184 90.0
(187.7 - 500.2) | (274.5—457.6) : 80.2 — 101
AUCo-24 (ng-h/mL) 3124+ 754 339.2+54.3 299 90.7
(182.1 - 496.2) | (263.1 —442.3) : 80.8 — 102
Cmax (ng/mL) 55.3+19.0 524 +84 564 102
(32.0-113) (39.2-70.3) : 893 -117
tmax (hr) 1.9+0.7 1.9+0.7 828 104
(0.5-3.0) (0.5 -3.0) : 80.4 — 135
2z (h") 0.147 + 0.046 0.139 + 0.025 539 103
(0.082 - 0.277) | (0.095—0.192) : 89.5-118
t112,z (h) 51+15 51+09
(2.5—85) (3.6-7.3) 978 NC
CLro (L/h) 41.2+10.2 365+58 099 111
(25.0 — 66.6) (27.3 - 45.5) : 99.1 - 125
CLpo (L/h/kg) 0.672+0.127 0.518 + 0.144 0017 132
(0.466 — 0.916) | (0.301 —0.795) : 116 — 151
CLR (L/h) 15.5+£5.7% 144+29 462 90.7
(9.3-31.7) (9.2-19.8) : 68.4 — 120
CLRr (L/h/kg) 0.261 +0.115% 0.200 + 0.043 041 108
(0.136 — 0.641) | (0.125-0.276) : 80.2 - 145
Vss/F (L/kg) 3.71+0.78 3.36+0.84
(2.63 — 4.95) (2.21 - 5.45) 200 NC
Fe% 36.5+4.6§ 36.6+9.3
(29.6 — 43.7) (19.2 - 52.9) 982 NC

" p-value for group differences
1 90% CI for Ln-transformed parameters, adult=reference.

I N=17.

§ N=9. The 24-hour cumulative excretion is reported.
Abbreviations: NC=Not calculated.

Arethere significant differencesin almotriptan pharmacokinetics between adolescents and
adults?

Over all, the mean pharmacokinetic parameters in adolescents were similar to that in adults as
described below:
e Almotriptan mean Cpa following administration of 12.5 mg almotriptan tablets in
adolescents was higher by 2%, compared to adults.
e The mean AUC.4 following administration in adolescents was lower by 9%, compared
to adults.
e The mean AUC.iys following administration in adolescents was lower by 10%, compared
to adults.
e No change in the Tnax and Ty, following administration of 12.5 mg almotriptan tablets in
adolescents and adults.
e The oral clearance (CLpo) following oral administration of 12.5 mg almotriptan tablets in
adolescents was 11% higher compared to adults.
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e No change in the fraction of almotriptan excreted in the urine (Fe %) following
administration of 12.5 mg almotriptan tablets in adolescents and adults, with about 36%
of the dose excreted via urine during the first 24 hour period. In general about 40-50% of
the almotriptan dose is recovered unchanged in urine via active tubular secretion.

The individual CLpo and AUC.iys values are plotted against the age of the subjects ranging 12-55

years following administered with equal dose of 12.5 mg almotriptan are shown in below figures.
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There were 3 outliers that had lower exposure (about 45%). These subjects were the higher body
weight adolescents.

We suggested the Review Statistician to assess the clinical significance of this decrease in
exposure in higher body weight adolescents, by evaluating whether the high body weight
adolescents showed any decrease in effectiveness as compared to the low body weight
adolescents. According to the statistician no trend was observed in the effectiveness analysis
based on body weight.

Aretheresignificant differencesin almotriptan pharmacokineticsin adolescents and adults
between migraineurs and non-migraineur s?

Two adolescent migraineurs and 3 adult migraineurs were enrolled in the study, and the Cy,x and
Tmax in these subjects were consistent with non-migraineurs.

C. Analytical

Aretheactive moietiesin the plasma (or other biological fluid) appropriately identified and
measur ed to assess phar macokinetic parameter s?

The analytical method validation was acceptable. The plasma and urine levels of almotriptan
were identified and measured using validated bioanalytical methods. The wvalidated high
performance liquid chromatography mass spectrometry (LC-MS/MS) using a ) )

LHE for plasma almotriptan and validated high
performance liquid chromatography (HPLC) assay using UV detection a ®Y® wavelength
was used for urine almotriptan estimations.
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The below table shows the analytical method validation using HPLC and LC-MS/MS:

Par ameter | Almotriptan
Plasma
linearity 0.5 to 200 ng/mL
Inter-assay precision (%CV) | 1.2 t0 9.9%
Bias (%) 4.1 to 7.5%
LLOQ 0.5 ng/mL
Urine
linearity 50 to 10,000 ng/mL
Inter-assay precision (%CV) | 2.6 to 3.1%
Bias (%) -0.8t0 0.5%
LLOQ 50 ng/mL
Reviewer Comments These assays characteristics and specificity are satisfactory.
Representative LC-MS and HPLC chromatograms studied at
lower and higher QC samples are presented.

2. LABELING RECOMMENDATIONS

The labeling recommendations are given below as track changes. The changes should be

conveyed to the sponsor.

FOLLOWING THIS PAGE, 33 PAGES WITHHELD IN FULL - B4 - DRAFT LABELING
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APPENDICES

A. Clinical Pharmacology and Biopharmaceutics I ndividual Study Review

Study 638-CNS-0059-014: “Almotriptan: A Phase I Comparative Study of the Pharmacokinetics
and Safety of Almotriptan in Healthy Adolescents and Adults”

Principal Investigator: Bruce Brazina, MD

Study center: (b) (4)

Study period: 10 November 2001 to 12 December 2001
Phase of development: Phase |

Objectives:

Primary:
e To evaluate and compare the PK of almotriptan between adolescents and adults.

Secondary:
e To evaluate and compare the safety of almotriptan between adolescents and adults.

Study Design | This was a single center, open-label, parallel-group design.

e The intent of this study was to evaluate and compare the PK of
almotriptan in the two age populations, adolescents and adults. A
parallel-group design was selected.

e This was not a randomized study and subjects were assigned sequential
subject numbers within group in the order in which they were enrolled.

Study e Healthy male and female adolescent (12-17 years) and adult (18-55

Population years) subjects, with or without a history of migraine.

e A total of 36 subjects were included in the study. Eighteen subjects
were assigned to each group. Adolescents were numbered 1-18 and
adults, 19-36.

Investigational | 12.5 mg Axert' " tablets:

Product Packaging lot:  ®®

Commercial or supplier lot: ®®@

Almotriptan malate was supplied as 12.5 mg Axert' ™ tablets in commercial
containers (blister pack of 6 tablets). The dose was expressed as the free base
equivalent of almotriptan.

Dosage and Group Drug Form Route Dose Frequency | # Subjects
Administration A (Adult) Almotriptan Tablet Oral 12.5 mg Once 18

B (Adolescent) | Almotriptan Tablet Oral 12.5mg Oonce 18
Sampling: Blood: Serial blood samples were collected predose and up to 24 hours after

dosing for the determination of plasma almotriptan concentrations. Blood
samples were collected at pre-dose, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 12, 16 and 24
hours post-dose (13 samples).

Urine: Urine samples were collected at pre-dose, 0-4, 4-8, 8-12, and 12-24
hours post-dose (5 samples).

Assay Plasma concentrations of almotriptan by a validated LC/MS/MS method and

Labeling Draft 2000\18 March 2009\M 44




urine samples by a validated HPLC assay.

Criteria for The primary PK endpoints include plasma almotriptan C,,x and AUC.
Evaluation The secondary PK endpoints include plasma almotriptan Tax, Az, Ti2, CLyo,
CLg, V/F, F% (fraction drug recovered in urine).

The safety endpoints include AE, clinical laboratory tests (hematology, serum
biochemistry and urinalysis), vital signs, and 12-lead ECG.

Statistical PK: Pharmacokinetic parameters for almotriptan were estimated using non-
Methods compartmental methods. Descriptive statistics for almotriptan PK parameters
were computed for each group and analysis of variance (GLM) was used to
determine group differences in parameters. Geometric means and 90% CI for
group differences in select almotriptan In-transformed PK parameters were
calculated by using the least-squares means procedure.

Safety: A listing of safety laboratory assays was generated by group and
summary statistics (mean, median, standard deviation, minimum, and
maximum) were displayed for the observed and change-from-baseline values
of each quantitative laboratory assay and vital sign variables. Listings of the
abnormal quantitative lab values and all qualitative values were also provided.
Adverse events were listed and tabulated by group.

Subjects and Demogr aphics:

A total of 36 healthy male and female adolescent (N=18) and adult (N=18) subjects, participated
in this study. Complete demographics of adolescent and adult subjects are presented in Table 1
and Table 2.

Sufficient number of subjects per group were enrolled to provide adequate power to detect a 20%
difference between population means at p=0.05 in Cpax and AUCq.ins.
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Table 1 Demographic data for adolescent subjects

a

Age Weight Height BMI*
Subject Sex Race (yr) (kg) (cm) (kg!Mz)
1 Female Not Listed 12.6 70.0 167.5 249
2 Male Not Listed 15.1 89.5 182.0 27.0
3 Male White 16.8 75.9 175.0 24.8
4 Male Not Listed 16.3 76.4 179.0 23.8
5 Female Not Listed 16.1 68.6 162.5 26.0
6 Male Black 13.0 61.0 172.0 20.6
7 Male White 13.7 47.7 162.5 18.1
8 Male White 12.6 35.9 140.0 18.3
9 Male White 14.3 52.3 169.0 18.3
10 Male Black 13.0 67.3 182.9 20.1
11 Female White 15.0 49.5 160.0 19.3
12 Male Black 14.3 72.7 165.1 26.7
13 Female Black 17.1 68.2 160.0 26.6
14 Female White 14.5 58.6 166.4 21.2
15 Female White 17.6 53.2 1575 214
16 Female White 15.4 47.3 162.6 17.9
17 Female White 16.7 65.9 1715 22.4
18 Female White 13.6 559 151.1 245
N=18
Mean 14.9 62.0 165.9 22.3
Standard Deviation 1.6 13.2 10.7 3.3
Minimum 12.6 35.9 140.0 17.9
Maximum 17.6 89.5 182.9 27.0
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Table 2 Demographic data for adult subjects

Age Weight Height BMI*
Subject Sex Race (yr) (kg) (cm) (kngz)
19 Male Asian 36.6 62.3 167.6 222
20 Female White 354 57.3 161.3 220
21 Female White 27.2 731 175.3 238
22 Male White 38.6 94.0 193.0 252
23 Male White 236 90.9 188.0 257
24 Female White 48.4 56.8 163.8 21.2
25 Male White 18.2 67.0 173.9 222
26 Female Not Listed 35.8 53.1 156.2 21.8
27 Male White 34.4 82.3 182.9 246
28 Female Not Listed 32.0 56.4 160.0 22.0
29 Female White 456 76.4 176.5 245
30 Male White 413 71.4 175.3 23.2
31 Female White 355 58.2 168.9 204
32 Male White 53.4 89.5 176.5 287
33 Female White 443 76.4 165.1 28.0
34 Male Black 291 90.0 181.6 27.3
35 Female White 38.7 76.4 171.5 26.0
36 Male White 48.4 90.9 188.0 257
N=18
Mean 37.0 73.5 173.6 241
Standard Deviation 9.1 14.0 10.4 2.5
Minimum 18.2 53.1 156.2 204
Maximum 53.4 94.0 193.0 28.7

Protocol deviations:

1. Two subjects (subject # 11 and # 13) violated inclusion criteria # 4, consumed a small

amount of chocolate and 8 ounce of Coca Cola, about 35 hours prior to dosing.

2. Instructions were incorrectly given to adolescent subjects # 10 to # 18, and urine
specimens scheduled for collection following 8 hour post-dose (8-24 hour) for there

subjects were incomplete.

Subjects with migraine headaches:

e Adolescent subjects # 9 and # 10 suffered (controlled baseline status) migraine headache.
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e Adult subjects # 28 and # 32 (controlled baseline status), and subject # 29 (active baseline
status) suffered migraine headache.

Reviewer’s analysis: The following figure presents the number of adolescent subjects at each age
in this study.

5

: ‘lII “‘\ “‘\ “‘\ “‘\ I||I
1
12 13 14 15 16 17

Age (years)

Number of subjects
w

Assay:

Plasma concentrations of almotriptan were analyzed by using validated LC-MS/MS using a EZ;
Urine samples were analyzed for

almotriptan by validated HPLC assay using UV detection ® @ nm wavelength.

Plasma: The calibration curve was linear over concentration range © ®  ng/mL. Each batch of

experimental samples was run against calibration standards. QC samples were prepared at five

concentrations (@@ diluted ( @@ ) and diluted @@ ) ng/mL). The results

calculated using peak area ratios and calibration curves generated using weighted (1/x%) linear

least-squares regression.

Urine: The calibration curve was linear over concentration range ®®  ng/mL. Each batch
of experimental samples was run against calibration standards. QC samples were prepared at four
concentrations ®) @) and diluted ( @®@ ) ng/mL). The results calculated using
peak area ratios and calibration curves were generated using weighted (1/x%) linear least-squares
regression.

The precision and accuracy for the parent compound in plasma and urine is presented in the
following table.
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Table 3 Method validation data using LC-M Sand HPL C assays

Parameter | Almotriptan
Plasma
linearity 0.5 to 200 ng/mL
Inter-assay precision (%CV) | 1.2 t0 9.9%
Bias (%) 4.1to07.5%
LLOQ 0.5 ng/mL
Urine
linearity 50 to 10,000 ng/mL
Inter-assay precision (%CV) | 2.6 to 3.1%
Bias (%) -0.8 t0 0.5%
LLOQ 50 ng/mL
Reviewer Comments These assays characteristics and specificity are satisfactory.
Representative LC-MS and HPLC chromatograms studied at
lower and higher QC samples are presented.

Phar macokinetic Results:

The mean almotriptan PK parameters and statistical analysis on the primary and secondary
endpoints following oral administration of 12.5 mg almotriptan tablets in healthy adolescent and
adult subjects are presented in Table 4.
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Table 4 Summary of almotriptan PK parameters following single oral administration of
12.5 mg almotriptan to adolescents and adults

Adolescents Adults ANOVA Point Estimate and
Parameter (N=18) (N=18) p-value* 90% CI t
AUCo0-- (ng+h/mL) 3204 +76.8 350.8 +56.3 184 0.0
(187.7 — 500.2) (274.5 —457.6) ’ 80.2 —-101
AUC0-24 (ng*h/mL) 3124 +754 339.2+543 209 90.7
(182.1 — 496.2) (263.1 — 442.3) ' 80.8 -102
Cmax (ng/mL) 55.3+£19.0 524+84 564 102
(32.0-113) (39.2-70.3) ’ 89.3 -117
tmax (hr) 1.9+07 1.9+07 828 104
(0.5-3.0) (0.5-3.0) ’ 804 -135
hz (h'1) 0.147 £ 0.046 0.139+0.025 539 103
(0.082 - 0.277) (0.095 - 0.192) ' 89.5-118
t12,z (h) 51+15 51+09
(2.5 8.5) 3.6-73) 978 NC
CLpo (L/h) 412+102 365+58 099 111
(25.0 — 66.6) (27.3 — 45.5) : 99.1-125
CLpro (L/h/kg) 0.672+0.127 0.518 £ 0.144 0017 132
(0.466 — 0.916) (0.301 — 0.795) : 116 — 151
CLR (L/h) 15.5+5.7% 144+29 462 90.7
(9.3-31.7) (9.2-19.8) : 68.4 —-120
CLR (L/h/kg) 0.261 +0.115% 0.200 £ 0.043 041 108
(0.136 — 0.641) (0.125-0.276) ' 80.2 - 145
Vss/F (L/kg) 3.71+0.78 3.36+0.84
(2.63 — 4.95) (2.21 - 5.45) 200 NC
Fe% 36.5+4.6§ 36.6 £9.3
(296-437) | (19.2-529) 982 NC

" p-value for group differences

1 90% CI for Ln-transformed parameters, adult=reference.
I N=17.

§ N=9. The 24-hour cumulative excretion is reported.
Abbreviations: NC=Not calculated.

The mean concentration-time profiles following 12.5 mg almotriptan tablets in adolescent and
adult subjects are presented in below figure.
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Over all the mean pharmacokinetic parameters in adolescents was similar to that in adults as
described below:

e Almotriptan Cy,ax following administration of 12.5 mg almotriptan tablets in adolescents
was higher by 2%, compared to adults. The Cpuax of two adolescent, (Subjects # 8
exhibited 113 ng/mL and Subject # 14 exhibited 87.2 ng/mL), exceeded the upper range
in adults. These two subjects exhibited the lowest clearance of the adolescents evaluated.

e The mean AUC.iys following administration in adolescents was lower by 10%, compared
to adults.

e The mean AUC.,4 following administration in adolescents was lower by 9%, compared
to adults.

e No change in the Ty.x and Ty, following administration of 12.5 mg almotriptan tablets in
adolescents and adults.

e The oral clearance (CLpo) following oral administration of 12.5 mg almotriptan tablets in
adolescents was 11% higher compared to adults.

e No change in the fraction of almotriptan excreted in the urine (F. %) following
administration of 12.5 mg almotriptan tablets in adolescents and adults, with about 36%
of the dose excreted via urine during the first 24 hour period. In general about 40-50% of
the almotriptan dose is recovered unchanged in urine via active tubular secretion.
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Reviewer’'s Analysis:

The oral clearance (body weight not normalized) is not affected with the age ranging 12-55 years
or body weight ranging 36-94 kg.
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There were 3 outliers that had higher clearance. The outliers were the higher body weight
adolescents. The individual AUC.inr and Cyax values are plotted against the age of the subjects
ranging 12-55 years shows there is no significant change in the exposure with the age when
administered with equal dose of 12.5 mg almotriptan. The 90% CI for Cp.x and AUC. i, were
within the acceptable limits (89-117% for Cpax and 80-101% for AUC_in).
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The individuals with higher clearance showed 45% decreased AUCy.ins. According to the Review
Statistician, the statistical analysis of the Effectiveness Data did not show any correlation to body

weight.

Following figure shows a decreased trend in the oral clearance (normalized body weight) with
the age ranging 12-55 years. This is expected due to weight normalization of individuals.
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The individual plasma concentration-time profiles following 12.5 mg almotriptan tablets in
adolescent and adult subjects (with migraineurs represented stripped lines) are presented in
below figures. Two adolescent migraineurs and 3 adult migraineurs were enrolled in the study,
and the Cpax and Ty in these subjects were consistent with non-migraineurs.
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Safety:

No deaths, severe adverse effects leading to study discontinuation. Twelve adverse events
reported in the 8 subjects (3 adolescents and 5 adults). One event was possibly related to study
medication. A 16 year old male adolescent (Subject # 3) experienced ventricular extra-systole 3
hours after dosing almotriptan. A summary of adverse events are presented in Table 5.

Table 5 Summary of adverse events following single oral administration of 12.5 mg
almotriptan to adolescents and adults

Age Group
Group B Group A
Body System Description Output Term (N =18) (N=18)
(COSTART) (COSTART) Mild | Moderate | Mild | Moderate
Cardiac disorders Ventricular extrasystoles 1
Gastrointestinal disorders Dry mouth 1
Nausea 1

Infections and infestations

Upper respiratory tract infection NOS

Investigations

Heart rate increased

Nervous system disorders

Headache NOS

Vasovagal attack

Vascular disorders

Hypotension NOS

" Only one occurrence per subject with maximum intensity tabulated.
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Conclusions;

e Based on the results from study 638-CNS-0059-014, 12.5 mg almotriptan tablets have
similar pharmacokinetics in adolescents and the adult population.

e Two adolescent migraineurs and 3 adult migraineurs were enrolled in the study, and the
Crmax and Thax in these subjects were consistent with non-migraineurs.

e Almotriptan Tpax, elimination half-life and fraction excretion in urine was similar
following administration of 12.5 mg almotriptan tablets in adolescents and adults.

Reviewer’ s Comment:

e Themedian Tnux IS appropriate compared to the mean Tk, as presented in the Table 4.
e The sponsor stated VsS/F as steady state volume of distribution; however this study is
conducted by single dose administration. So Vss/F is not an appropriate parameter.
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B. OCPB Filing/Review Form

Office of Clinical Phar macology

15. NEW DRUG APPLICATION FILING AND REVIEW FORM

General I nformation About the Submission

Information Information

NDA Number 21-001 (S-018) Brand Name AXERT"

Division DCP-1 Generic Name Almotriptan malate

Medical Division HFD-120 Drug Class Antimigraine Drug

Primary Reviewer Sripal R. Mada Indication(s) Acute Treatment of
Migraine with or without
Aura (b) (4)

Team L eader Veneeta Tandon Dosage Form 6.25 mg and 12.5 mg Tablet

Date of Submission 10/31/2008 Dosing Regimen 12.5 mg, some may benefit
from 6.25mg should not
take more than 2 tablets
within a 24-hour period

Estimated Due Date of Review 03/26/2009 Route of Administration Oral

PDUFA Due Date 04/30/2009 Sponsor Ortho-McNeil-Janssen
Pharmaceuticals, Inc.

Division Due Date 04/09/2009 Priority Classification S

Clinical Pharmacology Information

Summary: This is a supplemental NDA (sNDA) to fulfill the requirement of the written request
(WR) of AXERT® Almotriptan (Almotriptan malate) tablets. AXERT® was approved by FDA on
May 07" 2001 under NDA 021001. Development of Almotriptan tablets was performed under IND
053854. The sponsor is seeking an indication for acute treatment of migraine with or without aura in

Adolescent patients 12 to 17 years of age. The sponsor submitted proposed draft label in PLR format.

This submission includes:
e One single dose pediatric PK study (12.5 mg, study: 638-CNS-0059-014)
e One efficacy dose ranging study (6.25 — 25 mg, study: 638-CNS-0059-015)
¢ One long term safety study (12.5 mg, study: CAPSS-368)

A summary table of all the above studies is included in the Appendix. The clinical PK study, 638
CNS-0059-014 was conducted in adolescents. The study was designed to compare the PK of
Almotriptan 12.5 mg in adolescents and adults as specified by the original PWR. It was conducted in
male and female adolescent (ages 12-17 years) and adult (ages 18-55 years) subjects with or without
a history of migraine. Thirty-six (36) subjects were enrolled in the study: 18 adolescents and 18
adults. Subjects received a single oral dose of Almotriptan 12.5 mg after an overnight fast. Urine and
blood samples were collected over a 24-hour period for PK assessment. Spontaneous and observed
AEs were recorded during this period. Laboratory safety tests, vital signs, and 12-lead ECG were
performed at scheduled intervals. Pharmacokinetic parameters for Almotriptan were estimated using
non-compartmental methods and summarized by age group (adolescent and adult) using descriptive
statistics. Analysis of variance was used to determine between-group differences. Geometric means
and 90% confidence intervals for between-group differences in selected Almotriptan Ln-transformed
PK parameters were calculated using the least-squares means procedure.

“X" ifincluded | Number of Number of Critical Comments If any
at filing studies studies
submitted reviewed
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STUDY TYPE

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

Tabular Listing of All Human Studies

HPK Summary

Labeling

il iR

PLR conversion

Reference Bioanalytical and Analytical
Methods

I. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase |) -

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:

Single dose PK study. One
Phase | comparative study of the
PK and safety of Almotriptan in
adolescents and adults with or
without migraine. Study 638-
CNS-0059-014.

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:

Il. 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-waiver request based on BCS
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BCS class

Ill. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References X 57 References
Total Number of Studies 1
+1 Assay
Filability and QBR comments
"X it yes Comments
Application filable? X Reasons if the application is not filable (or an attachment if applicable)

For example, is clinical formulation the same as the to-be-marketed one?

Comments sent to firm?

QBR questions (key issues to be
considered)

Is PK of Almotriptan comparable in adolescents and adults

Other comments or information not
included above

Primary reviewer Signature and Date

Sripal R. Mada, Clin. Pharm. Reviewer, Neurology Products

Secondary reviewer Signature and Date

Veneeta Tandon, Acting Team Leader, Neurology Products

CC: NDA 021001 HFD-850 (Electronic Entry), HFD-120, HFD-860 (Sripal R. Mada, Veneeta Tandon, Ramana

Uppoor, Mehul Mehta)
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