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EXECUTIVE SUMMARY
AXERT® (almotriptan malate) is a selective 5-hydroxytryptamine1B/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 07th 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 31st 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)
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)

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. Thirtysix (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 Cmax and AUC. The secondary endpoints include plasma
almotriptan Tmax, λz, T1/2, CLpo, CLR, Vss/F, Fe% (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. Phase IV Commitments
None
C.

Summary of Clinical Pharmacology and Biopharmaceutics 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:
• Almotriptan mean Cmax following administration of 12.5 mg almotriptan tablets in
adolescents was higher by 2%, compared to adults.
• The mean AUC0-24 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.
• The mean AUC0-inf following administration in adolescents was lower by 10%, compared
to adults.
• No change in the Tmax and T1/2 following administration of 12.5 mg almotriptan tablets in
adolescents and adults.
• The oral clearance (CLPO) following oral administration of 12.5 mg almotriptan tablets in
adolescents was 11% higher compared to adults.
• 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.

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

HFD-860
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1. QUESTION BASED REVIEW
A. General Attributes of the Drug
What pertinent regulatory background or history contributes to the current assessments of
this drug?
AXERT tablets (N 21-001) was originally approved on May 07th 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 31st 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 are the proposed mechanism(s) of action and therapeutic indication(s)?
Almotriptan binds with high affinity to 5-HT1D, 5-HT1B, and 5-HT1F receptors. Almotriptan has
weak affinity for 5-HT1A and 5-HT7 receptors, but has no significant affinity or pharmacological
activity at 5-HT2, 5-HT3, 5-HT4, 5-HT6; alpha or beta adrenergic; adenosine (A1, A2);
angiotensin (AT1, AT2); dopamine (D1, D2); endothelin (ETA, ETB); or tachykinin (NK1, NK2,
NK3) binding sites.
What are 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 Pharmacology
What are the design features of the clinical pharmacology and clinical studies used 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):
•
•
•

One single dose pediatric PK study (12.5 mg, study: 638-CNS-0059-014)
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)
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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:
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What is the pharmacokinetics 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.

*

p-value for group differences
† 90% CI for Ln-transformed parameters, adult=reference.
‡ N=17.
§ N=9. The 24-hour cumulative excretion is reported.
Abbreviations: NC=Not calculated.

Are there significant differences in almotriptan pharmacokinetics between adolescents and
adults?
Over all, the mean pharmacokinetic parameters in adolescents were similar to that in adults as
described below:
• Almotriptan mean Cmax following administration of 12.5 mg almotriptan tablets in
adolescents was higher by 2%, compared to adults.
• The mean AUC0-24 following administration in adolescents was lower by 9%, compared
to adults.
• The mean AUC0-inf following administration in adolescents was lower by 10%, compared
to adults.
• No change in the Tmax and T1/2 following administration of 12.5 mg almotriptan tablets in
adolescents and adults.
• 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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•

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 AUC0-inf 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.
Are there significant differences in almotriptan pharmacokinetics in adolescents and adults
between migraineurs and non-migraineurs?
Two adolescent migraineurs and 3 adult migraineurs were enrolled in the study, and the Cmax and
Tmax in these subjects were consistent with non-migraineurs.
C. Analytical
Are the active moieties in the plasma (or other biological fluid) appropriately identified and
measured to assess pharmacokinetic parameters?
The analytical method validation was acceptable. The plasma and urine levels of almotriptan
were identified and measured using validated bioanalytical methods. The validated high
(b) (4)
performance liquid chromatography mass spectrometry (LC-MS/MS) using a
(b) (4)
for plasma almotriptan and validated high
performance liquid chromatography (HPLC) assay using UV detection a (b) (4) nm wavelength
was used for urine almotriptan estimations.

Page 9 of 58

NDA 21-001 Axert® Tablets

The below table shows the analytical method validation using HPLC and LC-MS/MS:
Parameter
linearity
Inter-assay precision (%CV)

Almotriptan
Plasma
0.5 to 200 ng/mL
1.2 to 9.9%

Bias (%)
LLOQ

4.1 to 7.5%
0.5 ng/mL

linearity
Inter-assay precision (%CV)
Bias (%)
LLOQ
Reviewer Comments

Urine
50 to 10,000 ng/mL
2.6 to 3.1%
-0.8 to 0.5%
50 ng/mL
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 Individual 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
(b) (4)
Study center:
Study period: 10 November 2001 to 12 December 2001
Phase of development: Phase I
Objectives:

Primary:
• To evaluate and compare the PK of almotriptan between adolescents and adults.
Secondary:
• To evaluate and compare the safety of almotriptan between adolescents and adults.
Study Design

Study
Population

Investigational
Product

This was a single center, open-label, parallel-group design.
• 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.
• This was not a randomized study and subjects were assigned sequential
subject numbers within group in the order in which they were enrolled.
• Healthy male and female adolescent (12-17 years) and adult (18-55
years) subjects, with or without a history of migraine.
• 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.
12.5 mg AxertTM tablets:
Packaging lot: (b) (4) .
Commercial or supplier lot: (b) (4) .
Almotriptan malate was supplied as 12.5 mg AxertΤΜ tablets in commercial
containers (blister pack of 6 tablets). The dose was expressed as the free base
equivalent of almotriptan.

Dosage and
Administration
Sampling:

Assay

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

Labeling Draft 2000\18 March 2009\M

44

Criteria for
Evaluation

Statistical
Methods

urine samples by a validated HPLC assay.
The primary PK endpoints include plasma almotriptan Cmax and AUC.
The secondary PK endpoints include plasma almotriptan Tmax, λz, T1/2, CLpo,
CLR, Vss/F, Fe% (fraction drug recovered in urine).
The safety endpoints include AE, clinical laboratory tests (hematology, serum
biochemistry and urinalysis), vital signs, and 12-lead ECG.
PK: Pharmacokinetic parameters for almotriptan were estimated using noncompartmental 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 ln-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 Demographics:

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 Cmax and AUC0-inf.
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Table 1 Demographic data for adolescent subjects
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Table 2 Demographic data for adult subjects

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:
•

Adolescent subjects # 9 and # 10 suffered (controlled baseline status) migraine headache.
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•

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.

Number of subjects
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Age (years)

Assay:

Plasma concentrations of almotriptan were analyzed by using validated LC-MS/MS using a (b)
(4)
Urine samples were analyzed for
almotriptan by validated HPLC assay using UV detection (b) (4) nm wavelength.
Plasma: The calibration curve was linear over concentration range (b) (4) ng/mL. Each batch of
experimental samples was run against calibration standards. QC samples were prepared at five
(b) (4)
(b) (4)
concentrations (
, diluted ( (b) (4) ) and diluted
) ng/mL). The results
calculated using peak area ratios and calibration curves generated using weighted (1/x2) linear
least-squares regression.
Urine: The calibration curve was linear over concentration range (b) (4)
ng/mL. Each batch
of experimental samples was run against calibration standards. QC samples were prepared at four
(b) (4)
concentrations
and diluted ( (b) (4)
) ng/mL). The results calculated using
peak area ratios and calibration curves were generated using weighted (1/x2) 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-MS and HPLC assays
Parameter

linearity
Inter-assay precision (%CV)

Almotriptan
Plasma
0.5 to 200 ng/mL
1.2 to 9.9%

Bias (%)
LLOQ

4.1 to 7.5%
0.5 ng/mL

linearity
Inter-assay precision (%CV)
Bias (%)
LLOQ
Reviewer Comments

Urine
50 to 10,000 ng/mL

2.6 to 3.1%
-0.8 to 0.5%
50 ng/mL
These assays characteristics and specificity are satisfactory.
Representative LC-MS and HPLC chromatograms studied at
lower and higher QC samples are presented.

Pharmacokinetic 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

*

p-value for group differences
† 90% CI for Ln-transformed parameters, adult=reference.
‡ 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:
• Almotriptan Cmax following administration of 12.5 mg almotriptan tablets in adolescents
was higher by 2%, compared to adults. The Cmax 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.
• The mean AUC0-inf following administration in adolescents was lower by 10%, compared
to adults.
• The mean AUC0-24 following administration in adolescents was lower by 9%, compared
to adults.
• No change in the Tmax and T1/2 following administration of 12.5 mg almotriptan tablets in
adolescents and adults.
• The oral clearance (CLPO) following oral administration of 12.5 mg almotriptan tablets in
adolescents was 11% higher compared to adults.
• 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.
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Reviewer’s Analysis:
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There were 3 outliers that had higher clearance. The outliers were the higher body weight
adolescents. The individual AUC0-inf and Cmax 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 Cmax and AUC0-inf were
within the acceptable limits (89-117% for Cmax and 80-101% for AUC0-inf).
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The individuals with higher clearance showed 45% decreased AUC0-inf. 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 Cmax and Tmax in these subjects were consistent with non-migraineurs.
(b) (4)

Individual plasma concentrations in adolescents (stripped lines for migraineurs)
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(b) (4)

Individual plasma concentrations in adults (stripped lines for migraineurs)
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

*

Only one occurrence per subject with maximum intensity tabulated.
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Conclusions:
•
•
•

Based on the results from study 638-CNS-0059-014, 12.5 mg almotriptan tablets have
similar pharmacokinetics in adolescents and the adult population.
Two adolescent migraineurs and 3 adult migraineurs were enrolled in the study, and the
Cmax and Tmax in these subjects were consistent with non-migraineurs.
Almotriptan Tmax, 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:
•
•

The median Tmax is appropriate compared to the mean Tmax, as presented in the Table 4.
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 Pharmacology
15. NEW DRUG APPLICATION FILING AND REVIEW FORM
General Information About the Submission
NDA Number
Division
Medical Division
Primary Reviewer

Information
21-001 (S-018)
DCP-1
HFD-120
Sripal R. Mada

Brand Name
Generic Name
Drug Class
Indication(s)

Team Leader
Date of Submission

Veneeta Tandon
10/31/2008

Dosage Form
Dosing Regimen

Estimated Due Date of Review
PDUFA Due Date

03/26/2009
04/30/2009

Route of Administration
Sponsor

Division Due Date

04/09/2009

Priority Classification

Information
®
AXERT
Almotriptan malate
Antimigraine Drug
Acute
Treatment
of
Migraine with or without
(b) (4)
Aura
6.25 mg and 12.5 mg Tablet
12.5 mg, some may benefit
from 6.25 mg should not
take more than 2 tablets
within a 24-hour period
Oral
Ortho-McNeil-Janssen
Pharmaceuticals, Inc.
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 07th 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:
• One single dose pediatric PK study (12.5 mg, study: 638-CNS-0059-014)
• 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” if included
at filing
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