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1 Recommendations/Risk Benefit Assessment 

1.1	 Recommendation on Regulatory Action 

I recommend approval of rizatriptan, for both 5 mg and 10 mg doses, in adolescent 
migraine patients, 12 to 17 years of age. The sponsor has complied with the terms of 
the pediatric written request and the trial efficacy data support this approval. 

1.2 Risk Benefit Assessment 

Rizatriptan, marketed in the United States for adult migraine patients since 1998, has a 
well characterized safety profile. No new or unexpected adverse events were 
discovered in the course of the development program of rizatriptan in the adolescent 
population.  The overall risk to benefit ratio of rizatriptan in adolescents 12 to 17 years 
of age is therapeutically acceptable. 

1.3	 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

None 

1.4 	 Recommendations for Postmarket Requirements and Commitments 

None 

2 Introduction and Regulatory Background 
Rizatriptan is a selective 5-hydroxytryptamine 1B/1D (5-HT1B/1D) receptor agonist for the 
treatment of acute migraine headaches in adults.  It is manufactured and marketed as 
by Merck & Co. and is available in two formulations: tablets (referred to as MAXALTTM, 
NDA 20-864) and orally disintegrating tablets (ODT; also referred to as MAXALT­
MLTTM, NDA 20-865). Both formulations are available in strengths of 5 and 10 mg.   

MAXALTTM and MAXALT-MLTTM were originally approved by the FDA on June 29, 
1998. 
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The sponsor submitted a proposed draft label in PLR format. The amended labeling 

includes changes to the following sections of the full prescribing information: USE IN 

SPECIFIC POPULATIONS, Pediatric use; and CLINICAL PHARMACOLOGY, 

Pharmacokinetics. 


In order to fulfill the required pediatric study commitments under PREA (Pediatric 

Research Equity Act) the sponsor conducted 3 pediatric clinical studies in pediatric 

migraineurs: 


• One PK study (Protocol P083) 
• One efficacy study (Protocol P082) 
• One long term safety study (Protocol P086) 

All 3 submitted studies used the ODT formulation of rizatriptan.  Body weight based 
dosing regimen was applied in all 3 studies, i.e., rizatriptan 5 mg ODT for subjects <40 
kg and rizatriptan 10 mg ODT for subjects ≥40 kg. 

The sponsor also provided supportive data from 5 studies conducted earlier in the 
adolescent population (ages 12 to 17 years).  These studies include to 2 PK studies 
(P048 and P062), 2 efficacy studies (P054 and P059), and 2 safety studies (P059 
extension/P061). 

2.1 Product Information 

Indication: 	 Migraine, with or without aura, in adolescents (ages 12 to17 
years) 

Dosage Form/Strength: 	 Orally Disintegrating Tablet (ODT), 5 mg and 10 mg tablets 

Proposed Dosage:	 Adolescents patients, 12 to 17 years:  <40 kg, 5 mg single 
dose; ≥40 kg, 10 mg single dose 

Chemical Name: 	 N,N-dimethyl-5-(1H-1,2,4-triazol-1-ylmethyl)-1H-indole-3­
ethanamine monobenzoate 

Pharmacologic Class:   	 Selective 5-HT1B/1D receptor agonist 
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Molecular Weight: Mol Wt: 269.4 (free base) 


Structural Formula: 


Physical Properties: 	 White or off-white, crystalline solid 

Solubility:	 Soluble in water at about 42 mg/mL (expressed as free 
base) at 25°C 

Mechanism of Action: 	 The therapeutic activity of rizatriptan in migraine can most 
likely be attributed to agonist effects at 5-HT1B/1D receptors 
on the extracerebral, intracranial blood vessels that become 
dilated during a migraine attack and on nerve terminals in 
the trigeminal system. Activation of these receptors results in 
cranial vessel constriction, inhibition of neuropeptide release 
and reduced transmission in trigeminal pain pathways. 

2.2 Tables of Currently Available Treatments for Proposed Indications 

The following table summarizes medications used to treat migraine.  However, most are 
not FDA approved for a migraine indication. 
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2.5 Summary of Presubmission Regulatory Activity Related to Submission 

The development program of rizatriptan for pediatric migraineurs was performed under 
investigational new drug (IND) application number 40,458.  The Agency issued a 
Pediatric Written Request (PWR) on 6 March 2009.  The PWR provided the 
requirements of the pediatric studies to be conducted. It was amended to its final 
version on 13 January 2010.  The PWR is reprinted below. 

Pediatric Written Request for Maxalt® (rizatriptan benzoate) 

Clinical Studies 

Type of studies 
Study 1: Safety/Tolerability/Pharmacokinetic Study 

Study 2: Pediatric Efficacy Study 

Study 3: Pediatric Long-Term Safety Study 


These studies must take into account adequate (e.g., proportionate to study 
population) representation of children of ethnic and racial minorities. If you are 
not able to enroll an adequate number of these patients, provide a description of 
your efforts to do so and an explanation for why they were unsuccessful. 

Objectives/rationale 
Study 1: To assess the safety and tolerability of single doses of rizatriptan 
benzoate, and evaluate the pharmacokinetics of rizatriptan benzoate in pediatric 
migraineurs 12 to 17 years of age, compared to adults (historical controls). 
Study 2: To evaluate the efficacy and safety of rizatriptan benzoate in the 
treatment of pediatric patients age 12 to 17 years of age with a history of 
migraine headaches. 
Study 3: To evaluate the long-term safety of rizatriptan benzoate in the treatment 
of pediatric patients 12 to 17 years of age with a history of migraine headaches. 

Indication(s) to be studied 
The use of rizatriptan benzoate for the acute treatment of migraine in pediatric 
patients 12 to 17 years of age with a history of migraine headaches. 

Study design 
Study 1: Single dose, safety, tolerability and pharmacokinetic study in pediatric 
migraineurs 12 to 17 years of age, designed to compare the pharmacokinetic 
results in pediatric migraineurs with appropriate adult historical control data. 
Study 2: Randomized, double-blind, placebo-controlled, parallel group outpatient 
study in pediatric migraineurs 12 to 17 years of age. The study design must take 
into account the short duration of migraine attacks, and the high placebo 
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response rate in pediatric patients. The dose(s) evaluated and study design must 
be justified based on prior rizatriptan benzoate adult and pediatric efficacy and 
safety studies, published literature, and the results of Study 1. The protocol must 
allow the use of appropriate rescue medication after a suitable post-dosing 
interval. 
Study 3: Open label, 6-month outpatient study in pediatric migraineurs 12 to 17 
years of age. This 6-month study is part of an open label 12-month outpatient 
study. This Written Request, however, is only requiring submission of 6-month, 
interim report of data by the filing date. 

Age groups to be studied 
Pediatric patients 12 to 17 years of age, inclusive. 

Number of patients to be studied or power of the study to be achieved 
Study 1: At least 12 children must be evaluated. The ages must be distributed 
across the age range. There must be a similar number of male and female 
patients. 
Study 2: The study must have 80% power to demonstrate an active treatment 
vs. placebo difference of eleven percentage points for the proportion of patients 
with pain freedom at 2 hours (with a two-sided type I error rate of 0.05). 
Reasonable efforts must be made to enroll a similar number of patients in the 12 
to 14 and 15 to 17 age groups; at a minimum, one third of the enrolled patients 
must be between 12 and 14 years of age. 
Study 3: At a minimum, 300 patients, using an effective dose, must be exposed 
for six months. Reasonable efforts must be made to enroll a similar number of 
patients in the 12 to 14 and 15 to 17 age groups; at a minimum, one third of the 
enrolled patients must be between 12 and 14 years of age.  Patients must treat, 
on average, approximately 1 or more headache(s) per month for the six months 
period. At least half of the experience must be at the highest recommended 
dose. 

Entry criteria 
Study 1: Pediatric patients between 12 and 17 years of age, with a diagnosis of 
migraine with or without aura, as defined by the International Headache Society 
(IHS) current classification. 
Study 2: Pediatric patients between 12 and 17 years of age; diagnosis of 
migraine with or without aura, as defined by the IHS current classification; history 
of migraine attacks for more than 6 months; ≥ 1 to ≤ 8 moderate to severe 
migraine attacks per month in the 2 months prior to screening; duration of a 
typical untreated migraine attack (excluding sleep) of ≥3 hours. 
Study 3: Pediatric patients between 12 and 17 years of age; diagnosis of 
migraine with or without aura, as defined by the IHS current classification; history 
of migraine attacks for more than 6 months; ≥ 1 to ≤ 8 moderate to severe 
migraine attacks per month in the 2 months prior to screening. 
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Clinical endpoints 
Study 1: Appropriately frequent standard measures of safety (including physical 
examinations, vital signs, and adverse reactions monitoring). Plasma 
concentrations of rizatriptan must be determined. Pharmacokinetic parameters 
including Cmax, tmax, AUC, t ½, Cl/F and Vd must be calculated and the mean 
clearance and apparent volume of distribution must be estimated within a 
standard error of 20% or less. Covariates such as age, body weight, body 
surface area, gender, and concomitant medications must be studied. You should 
be aware that a draft guidance document on pediatric pharmacokinetic studies is 
available under http://www.fda.gov/cder/guidance/1970dft.pdf. 
Study 2: The primary efficacy endpoint must be pain freedom at 2 hours post-
dose. Additional standard secondary migraine efficacy measures (including 
freedom from photophobia, phonophobia, or nausea, and use of rescue 
medication), and standard measures of safety must be included (e.g. physical 
examinations, vital signs, 12-lead ECG, adverse reactions monitoring, and 
laboratory safety tests including hematology, chemistry, urinalysis, and 
pregnancy test for females of childbearing potential). 
Study 3: Appropriately frequent standard measures of safety (including physical 
examinations, vital signs, 12-lead ECG, adverse reactions monitoring, and 
laboratory safety tests including hematology, chemistry, urinalysis, and 
pregnancy test for females of childbearing potential). 

Study evaluations 
Study 1: Safety data as discussed above. Reports of relevant pharmacokinetic 

parameters. 

Study 2: Safety and effectiveness data through 24 hours post-dose. 

Study 3: Safety data as discussed above. 


Drug information: 
Dosage form: Tablet 

Route of administration: oral 

Regimen: To be determined by the development program. 

Formulation: ODT 


Use an age-appropriate formulation in the study(ies) described above. If an age-
appropriate formulation is not currently available, you must develop and test an 
age-appropriate formulation and, if it is found safe and effective in the studied 
pediatric population(s), you must seek marketing approval for that age-
appropriate formulation. 

If 1) you develop an age-appropriate formulation that is found to be safe and 
effective in the pediatric population(s) studied (i.e., receives marketing approval), 
2) the Agency publishes the exclusivity determination notice required under 
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section 505A(e)(1) of the Act, and 3) you have not marketed the formulation 
within one year after the Agency publishes such notice, the Agency will publish a 
second notice reflecting the fact that the approved pediatric formulation has not 
been marketed, in accordance with section 505A(e)(2). 

If you demonstrate that reasonable attempts to develop a commercially 
marketable formulation have failed, you must develop and test an age-
appropriate formulation that can be compounded by a licensed pharmacist, in a 
licensed pharmacy, from commercially available ingredients. Under these 
circumstances, you must provide the Agency with documentation of your 
attempts to develop such a formulation and the reasons such attempts failed. If 
we agree that you have valid reasons for not developing a commercially 
marketable, age-appropriate formulation, then you must submit instructions for 
compounding an age-appropriate formulation from commercially available 
ingredients that are acceptable to the Agency. If you conduct the requested 
studies using a compounded formulation, the following information must be 
provided and will appear in the product labeling upon approval: active 
ingredients, diluents, suspending and sweetening agents; detailed step-by-step 
compounding instructions; packaging and storage requirements; and formulation 
stability information. 

Bioavailability of any formulation used in the studies must be characterized, and 
as needed, a relative bioavailability study comparing the approved drug to the 
age appropriate formulation may be conducted in adults. 

Statistical information: 
Study 1: Descriptive analysis of the safety data. Pharmacokinetic parameters 
including comparison to historic data from adults. 
Study 2: Assessment of the between group difference on the primary endpoint 
by a pre-specified statistical methodology appropriate to the data generated. The 
protocol must include a plan for an interim analysis to reassess whether the 
study is adequately powered and must include a provision to adjust the sample 
size to have adequate power. 
Study 3: Descriptive analysis of the safety data will be provided. 

Labeling that may result from these studies: 
You must submit proposed pediatric labeling to incorporate the findings of the 
study(ies). Under section 505A(j) of the Act, regardless of whether the study(ies) 
demonstrate that rizatriptan is safe and effective, or whether such study results 
are inconclusive in the studied pediatric population(s) or subpopulation(s), the 
labeling must include information about the results of the study(ies). Under 
section 505A(k)(2) of the Act, you must distribute to physicians and other health 
care providers at least annually (or more frequently if FDA determines that it 
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would be beneficial to the public health), information regarding such labeling 
changes that are approved as a result of the study(ies). 

Format of reports to be submitted: 
You must submit full study reports (which have not been previously submitted to 
the Agency) that address the issues outlined in this request, with full analysis, 
assessment, and interpretation. In addition, the reports must include information 
on the representation of pediatric patients of ethnic and racial minorities. All 
pediatric patients enrolled in the study(ies) should be categorized using one of 
the following designations for race: American Indian or Alaska Native, Asian, 
Black or African American, Native Hawaiian or other Pacific Islander or White. 
For ethnicity, you should use one of the following designations: Hispanic/Latino 
or Not Hispanic/Latino. If you choose to use other categories, you should obtain 
agency agreement. 

Under section 505A(d)(2)(B) of the Act, when you submit the study reports, you 
must submit all postmarketing adverse event reports regarding this drug that are 
available to you at that time. These postmarketing adverse event reports should 
be submitted as narrative and tabular reports.  Although not currently required, 
we request that study data be submitted electronically according to the Study 
Data Tabulation (SDTM) standard published by the Clinical Data Interchange 
Standards Consortium (CDISC) provided in the document “Study Data 
Specifications,” which is posted on the FDA website at 
http://www.fda.gov/CDER/REGULATORY/ersr/Studydata.pdf and referenced in 
the FDA Guidance for Industry, Providing Regulatory Submissions in Electronic 
Format – Human Pharmaceutical Product Applications and Related Submissions 
Using the eCTD Specifications at http://www.fda.gov/cder/guidance/7087rev.htm. 

Timeframe for submitting reports of the studies: 
Reports of the above studies must be submitted to the Agency on or before 
March 31, 2011. Please keep in mind that pediatric exclusivity attaches only to 
existing patent protection or exclusivity that would otherwise expire nine (9) 
months or more after pediatric exclusivity is granted, and FDA has 180 days from 
the date that the study reports are submitted to make a pediatric exclusivity 
determination. Therefore, to ensure that a particular patent or exclusivity is 
eligible for pediatric exclusivity to attach, you are advised to submit the reports of 
the studies at least 15 months (9 months plus 6 months/180 days for 
determination) before such patent or exclusivity is otherwise due to expire. 

Response to Written Request: 
Under section 505A(d)(2)(A)(i), within 180 days of receipt of this Written Request 
you must notify the Agency whether or not you agree to the Written Request. If 
you agree to the request, you must indicate when the pediatric studies will be 
initiated. If you do not agree to the request, you must indicate why you are 
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declining to conduct the study(ies). If you decline on the grounds that it is not 
possible to develop the appropriate pediatric formulation, you must submit to us 
the reasons it cannot be developed. 

Furthermore, if you agree to conduct the study(ies), but have not submitted the 
study reports on or before the date specified in the Written Request, the Agency 
may utilize the process discussed in section 505A(n) of the Act. 

Submit protocols for the above study(ies) to an investigational new drug 
application (IND) and clearly mark your submission "PEDIATRIC PROTOCOL 
SUBMITTED FOR PEDIATRIC EXCLUSIVITY STUDY" in large font, bolded type 
at the beginning of the cover letter of the submission. 

Reports of the study(ies) should be submitted as a new drug application (NDA) or 
as a supplement to your approved NDA with the proposed labeling changes you 
believe are warranted based on the data derived from these studies. When 
submitting the reports, please clearly mark your submission "SUBMISSION OF 
PEDIATRIC STUDY REPORTS - PEDIATRIC EXCLUSIVITY DETERMINATION 
REQUESTED" in large font, bolded type at the beginning of the cover letter of the 
submission and include a copy of this letter. Please also send a copy of the cover 
letter of your submission to the Director, Office of Generic Drugs, HFD-600, 
Metro Park North IV, 7519 Standish Place, Rockville, MD 20855-2773. If you 
wish to fax it, the fax number is 240-276-9327. 

In accordance with section 505A(k)(1) of the Act, Dissemination of Pediatric 
Information, FDA must make available to the public the medical, statistical, and 
clinical pharmacology reviews of the pediatric studies conducted in response to 
this Written Request within 210 days of submission of your study report(s). These 
reviews will be posted regardless of the following circumstances: 

1. The type of response to the Written Request (i.e. complete or partial 
response); 
2. The status of the application (i.e. withdrawn after the supplement has 
been filed or pending); 
3. The action taken (i.e. approval, approvable, not approvable); or 
4. The exclusivity determination (i.e. granted or denied). 

FDA will post the medical, statistical, and clinical pharmacology reviews on the 
FDA website at http://www.fda.gov/cder/pediatric/index.htm. 

If you wish to discuss any amendments to this Written Request, please submit 
proposed changes and the reasons for the proposed changes to your application. 
Submissions of proposed changes to this request should be clearly marked 
"PROPOSED CHANGES IN WRITTEN REQUEST FOR PEDIATRIC STUDIES" 
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in large font, bolded type at the beginning of the cover letter of the submission. 
You will be notified in writing if any changes to this Written Request are agreed 
upon by the Agency. 

Please note that, if your trial is considered an "applicable clinical trial" under 
section 402(j)(1)(A)(i) of the Public Health Service Act (PHS Act), you are required 
to comply with the provisions of section 402(j) of the PHS Act with regard to 
registration of your trial and submission of trial results.  Additional information on 
submission of such information can be found at www.ClinicalTrials.gov. 

2.6 Other Relevant Background Information 

In addition to the requirements for the pediatric studies outlined in the PWR (reprinted in 
the above section), agreement of the contents and format of the sNDA submission was 
reached between the Agency and the sponsor.  In a pre-sNDA teleconference on 16 
September 2010, consensus was reached regarding the following submission issues:   

•	 Due to differences in study design between the PWR studies and the previously 
conducted pediatric studies, a pooled analysis of safety and efficacy will not be 
performed. 

•	 Safety and efficacy data for pediatric subjects 6 to 11 years of age will not be 
required for determination of pediatric exclusivity.  The sponsor plans to submit 
safety and efficacy results of subjects 6 to 11 years of age either in a Clinical 
Study Report attached to the Safety Update Report or as a separate future 
sNDA. 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The overall quality of the submission was acceptable.  The NDA was submitted in eCTD 
format and conformed to CDISC SDTM standards.  The information required for the 
review of the NDA was well-organized, easy to navigate, and complete.   
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3.2 Compliance with Good Clinical Practices 

The sponsor affirms that all studies in the clinical development program were approved 
by ethics committees or institutional review boards, in compliance with Good Clinical 
Practice (GCP) standards according to the International Conference of Harmonization 
(ICH) Guidelines and the Declaration of Helsinki, version 2004.  Written informed 
consent was obtained for all subjects prior to any study related procedure.   

The sponsor certifies it did not use the services of any investigators debarred under 
section 306 of the Federal Food, Drug, and Cosmetic Act in connection with this 
application. 

3.3 Financial Disclosures 

In accordance with 21 CFR54.2, the sponsor disclosed financial agreements (form 
3455) with 2 investigators: 

received 
$51,000.00 for educational program and advisory/consultant meetings regarding 

(b) (6)

various drug developments. 

received $25,000.00 
for consulting and speaking fees for MAXALT. 

The payments made to has not influenced the trial outcomes.  
The number of subjects in the Full Analysis Set (FAS) was site and 

site. 

(b) (6)

(b) (6)

(b) (6) (b) 
(6)

Overall, the sponsor provided required information regarding financial disclosure and 
there was no evidence that any study investigators had financial arrangements that may 
have introduced significant bias into the results of this trial. 
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

This submission does not contain Chemistry, Manufacturing and Controls (CMC) or 
Non-clinical Pharmacology and Toxicology information, as this information remains 
unchanged from that in the approved NDA.  The sponsor cross-references the 
MAXALT-MLT NDA 20,865 for any relevant CMC or non-clinical information.  The 
Agency agreed at the pre-sNDA meeting that this submission would not contain 
Modules 3 or 4. 

4.2 Clinical Microbiology 

See above. 

4.3 Preclinical Pharmacology/Toxicology 

Refer to section 4.1. 

4.4 Clinical Pharmacology 

Here I briefly discuss the PWR specified single pharmacokinetic (PK) study, P083.  
Please see the Clinical Pharmacology Review for detailed review. 

4.4.1 Mechanism of Action 

No new data was acquired regarding mechanism of action for this sNDA. 

4.4.2 Pharmacodynamics 

No pharmacodynamic studies were conducted since the sponsor’s comparative review 
of the pharmacokinetics and pharmacodynamics of triptans provided no scientific data 
supporting a difference between healthy subjects and subjects with a history of migraine 
outside of an attack. 
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4.4.3 Pharmacokinetics 

Pharmacokinetic studies were reviewed by Xinning Yang, Ph.D., from the Office of 
Clinical Pharmaceutics. The reader is referred to Dr. Yang’s review for details.  Here, I 
abstract his review, summarizing the pharmacokinetic findings.   

One PK study, Study P083, was submitted in the sNDA submission.  In addition, the 
sponsor provides data from 2 PK studies conducted earlier in the pediatric development 
program in adolescents, ages 12 to 17 years, in support of the submitted P083 study.  
The 2 prior PK studies are study P048 (single dose rizatriptan 10 mg tablet) and P062 
(single dose rizatriptan ODT and tablet, 5 mg). 

Study P083 was a randomized, double-blind, placebo-controlled, parallel panel, single-
dose study of migraineurs, 6 to 17 years of age, using a weight based dosing regimen.   
The study was conducted between acute migraine attacks.  Subjects weighing 20-39 kg 
received rizatriptan 5 mg ODT or placebo, and subjects weighing ≥40 kg received 
rizatriptan 10 mg ODT or placebo.  Study drug was administered without water.  The 
sponsor reported that administering the study medication without water permitted a 
direct comparison to ODT arm conducted in adults in study P070 (historical data, study 
P070). The study design of P083 is presented Table 4. 

Table 4 P083 Study Design 
Panel A Panel B Panel C 

Placebo (n=3) Placebo (n=3) Placebo (n=1) 
Rizatriptan 5 mg (n=9) Rizatriptan 10 (n=9) Rizatriptan 5 or 10 mg (n=5) 

In panel A, subjects weighed 20-39 kg and received rizatriptan 5 mg ODT.  In panel B, 
subjects weighed ≥40 kg and received rizatriptan 10 mg ODT. Panel C was added to 
the protocol in order to increase the number of male subjects in the study.  

Effect of Body Weight 

Results of study P083 revealed the Cmax that was achieved in pediatric subjects in study 
P083 weighing 20 to 39 kg and receiving rizatriptan 5 mg ODT and subjects weighing 
≥40 kg and receiving rizatriptan 10 mg ODT was similar to that in adults taking 
rizatriptan 10 mg ODT (historical data, study P070). Please refer to Table 5 below.   
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Table 5 Summary Statistics for Rizatriptan Pharmacokinetic Parameter Following 
Single Dose Administration of Rizatriptan ODT 5 mg or 10 mg in Pediatric 
Migraineurs Ages 6 to 17 Years (P083, Without Water) and Rizatriptan ODT 10 mg 
(Without Water) in Healthy Adult Subjects (P070) 

(Source: Sponsor’s submission; Clinical Study Report, module 5.3.3.2.3, Table 11-1) 

AUC (0-∞) values were 15% lower in the subgroup of subjects weighing 20-39 kg that 
received rizatriptan 5 mg ODT compared to adults that received rizatriptan 10 mg ODT 
(historical data from study P070) but Cmax was similar in both groups. The AUC (0-∞) in 
subjects weighing ≥40 kg that received rizatriptan 10 mg ODT was 17% higher 
compared to adults taking the same dose (Figure 1). 
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Table 6 Summary Statistics for Rizatriptan AUC (0-∞) and Cmax Following Single 
Dose Administration of Rizatriptan ODT 5 mg (Without Water) or Tablet 5 mg in 
Pediatric Migraineurs Ages 12-17 Years (P062) 

(Source: Clinical Pharmacology Review, Table 7) 

In study P083, for the subgroup of adolescents that were <40 kg receiving rizatriptan 5 
mg ODT, the AUC (0-∞) and Cmax were 18% and 26% higher in females than in males, 
respectively (Dr. Yang, Clinical Pharmacology Review).  The exposure was similar 
between females and males in subjects weighing ≥40 kg (Figure 2). 

Figure 2 Distribution of AUC(0-∞) and Cmax with Weight in Female and Male 
Subjects Aged 6 to 17 Years and Receiving Rizatriptan 5 mg or 10 mg ODT (P083) 

(Source: Clinical Pharmacology Review, Figure 4) 

Review of P062 and P048 studies reveals that female subjects had similarly higher AUC 
(0-∞) and Cmax following administration of the tablet formulation of rizatriptan.  Overall, the 
approximately 20% increase of exposure in females has no significant clinical impact.   
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Effect of Water
 
In the submitted PK study (P083), rizatriptan ODT was administered without water.  It is 

not certain whether the PK of rizatriptan ODT will be altered in the adolescent 

population when it is taken with water. The efficacy and long term safety studies (P082 

and P086, respectively) submitted in the sNDA did not specify whether rizatriptan ODT 

should be taken with or without water. 


The impact of water on absorption of rizatriptan ODT was examined in adults (study 
P070). The absorption rate of rizatriptan ODT is faster when taken with water (Figure 
3). 

Figure 3 Mean Plasma Concentration-Time Profile of Rizatriptan Following 
Administration of a Single Oral 10 mg Rizatriptan ODTc (With Water), ODTs 
(Without Water) and Tablet Doses to Healthy Subjects (Insert: Semi-Log Scale) 
(P070) 

(Source: Clinical Pharmacology Review, Figure 7) 

The clinical pharmacology reviewer, Dr. Yang, presents the potential impact of 
rizatriptan ODT when taken with water and without water. His discussion is reprinted 
here. 

28 


Reference ID: 3013433 



 

 

 

 

 

 
 
 
 
 

Clinical Review 

Nushin Todd, M.D., Ph.D. 

NDA 20,865 

Maxalt MLT (rizatriptan benzoate) 


“Since rizatriptan is used as acute treatment, it is possible that accelerated absorption of 

rizatriptan when ODT is taken with water may enhance its efficacy. However, this has 

not been formally studied. It is unknown whether ODT was taken with or without water 

in the previous adults trials used to support the approval of ODT. Considering the 

following two reasons, majority of the patients likely took ODT without water. 


1. Purpose of developing ODT formulation. According to the Clinical review for 
the original NDA 20865, the sponsor developed the ODT formulation with the 
notion that some migraine sufferers experience difficulty swallowing liquids 
during a migraine attack; therefore, an orally administered dosage form that does 
not require liquids for administration would be desirable. 

2. Patient information about MAXALT and MAXALT-MLT states ‘…. place the 
(ODT) tablet on your tongue. The tablet will dissolve rapidly and be swallowed 
with your saliva. No liquid is needed to take the ODT.’  

The efficacy trial 082 under the current submission did not specify whether ODT was 
taken with or without water, either. Based on a proposed Pediatric Study Request 
(PPSR) submitted on Oct 25, 2007, patients and parents/caregivers will be instructed 
that MLT study drug should be placed directly on the tongue where it will dissolve and 
be swallowed with saliva. Administration with liquid is not necessary, but is allowed. 
[Please refer to the Clinical Pharmacology review documented by Dr. Ta-Chen Wu 
under IND 40,458]. However, none of the several versions of study 082 protocol 
submitted under this sNDA had the instruction about administration of water or not. 
Based on the same reasons as mentioned above, majority of the patients are likely just 
placed the tablet on the tongue without water. This may also be the case for the safety 
trial 086. 

Assuming that ODT taken with water has faster absorption and thus higher Cmax and 
AUC0-2hr of rizatriptan, this may lead to higher risk of side effects besides potentially 
better efficacy. It seems that rizatriptan in adolescents has comparable safety profile as 
adults. It is expected that exposure in adolescents will be similar to the exposure in 
adults with the body weight-based dosing regimen. The current labeling for MAXALT­
MLT in adults does not restrict the use of water for ODT administration. Overall, it is 
considered appropriate to keep the same instruction, i.e., (ODT) administration with 
liquid is not necessary. 
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5 Sources of Clinical Data 
All documents and datasets reviewed for this sNDA submission are in electronic form.  
The path to this information in the CDER Electronic Document Room is: 

\\CDSESUB1\EVSPROD\NDA020865\020865.enx 

5.1 Tables of Studies/Clinical Trials 

The following are a listing of clinical studies contributing to efficacy and safety data.  
The table below is reproduced from the sponsor’s sNDA submission. 

Table 7 Listing of Clinical Studies 

Pediatric Clinical Pharmacology Studies with Rizatriptan: 
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Phase 3 Pediatric Clinical Trials with Rizatriptan: 
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(Source:  Sponsor’s submission; Clinical Overview, module 2.5, Tables 2.5:1, 2.5:2) 

5.2 Review Strategy 

The efficacy review is based on one randomized, double-blind, placebo-controlled 
phase 3 trial: Protocol 082 (P082). Details of study P082 including a discussion of the 
study design are provided below. A review of the efficacy findings are presented in 
Section 6, Review of Efficacy. 

Another phase 3 trial, Protocol 086 (P086), was an uncontrolled study and therefore 
was not evaluated for efficacy. Details of study P086 including the study design are 
provided below. A full review of the safety findings of study P086 as well as study P082 
is presented in Section 7, Review of Safety. 

Dr. Xiang Ling from the Biostatistics Division of the Agency performed the statistical 
analysis for this submission.  Applicable portions of her efficacy review have been 
referenced and incorporated in Section 6, Review of Efficacy.   

32 


Reference ID: 3013433 



 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

  
 

 

Clinical Review 

Nushin Todd, M.D., Ph.D. 

NDA 20,865 

Maxalt MLT (rizatriptan benzoate) 


5.3 Discussion of Individual Studies/Clinical Trials 

Three studies were submitted in the sNDA: 
•	 Protocol P083; (PK study) is reviewed in detail by Dr. Xinning Yang from the 

Division of Clinical Pharmacology and the findings are presented in Section 4.4 
of this document under Clinical Pharmacology 

•	 Protocol P082; (efficacy study) is described in this section and results are 

reviewed in Section 6 of this document 


•	 Protocol 086; (long term safety study) is described in this section and results are 
presented in Section 7 of this document 

P083 (PK Study) 
Please see the Clinical Pharmacology Review, Section 4.4 above, for a review and 
summary analysis of this study.   

P082 (Efficacy Study) 

Title 
A Worldwide, Randomized, Double Blind, Placebo-Controlled, Parallel Group Clinical 
Trial to Evaluate the Safety and Efficacy of Rizatriptan for the Acute Treatment of 
Migraine in Children and Adolescents  

Study Design 
This was a phase 3, randomized, double-blind, placebo-controlled, parallel-group, 
multicenter study evaluating the efficacy of rizatriptan ODT, 5mg or 10 mg (based on 
weight), in children and adolescents aged 6 to 17 years with migraine with or without 
aura. A weight-based dosing regimen was employed such that subjects weighing < 40 
kg were randomized to rizatriptan 5 mg ODT or matching placebo ODT.  Subjects 
weighing ≥ 40 kg were randomized to rizatriptan 10 mg ODT or matching placebo ODT.  
The study was conducted in subjects who had not responded to prior treatment with 
acetaminophen or NSAIDS. Patients treated a single migraine attack in two stages.  
Stage 1 was designed to identify placebo responders and exclude them from the 
remainder of the study. Placebo non-responders from Stage 1 were then randomized 
into Stage 2 portion of the study in which rizatriptan was compared to placebo for 
efficacy. 

In Stage 1, subjects were randomized in 20:1 ratio to placebo or rizatriptan.  
Randomization was stratified based on age (6-11 years old and 12-17 years old).  
Within 30 minutes of a qualifying migraine, subjects administered study medication 
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using weight based dosing regimen as described above. A qualifying migraine was 

defined as migraine of moderate or severe intensity.  Fifteen minutes after taking Stage 

1 treatment, subjects called into an Interactive Voice Response System (IVRS) to report 

headache pain intensity level.  Subjects who reported improvement of their migraine 

pain to mild or no pain were classified as responders and were instructed to take no 

further study medication. Subjects who had moderate or severe headache pain were 

classified as non-responders and were instructed to take study medication in Stage 2.  

The non-responders to placebo in Stage 1 were randomized in 1:1 ratio to rizatriptan or 

placebo. Randomization was again stratified based on age (6-11 years old and 12-17 

years old). Non-responders to rizatriptan in Stage 1 received placebo in Stage 2.  No 

subject received more than one dose of rizatriptan in the study.  Please refer to the 

diagram below for schematic representation of the study design in the pivotal efficacy 

study, P082. 


(Source: Sponsor’s submission; Clinical Study Report, module 5.3.5.1.3) 

A paper migraine diary was completed by subjects at set time periods to assess efficacy 
and tolerability.  Subjects who did not have adequate relief of migraine pain 2 hours 
after administration of Stage 2 study medication could treat their headache pain with 
their own headache medication.  However, use of 5-HT1 agonists and ergot derivates 
was prohibited for 24 hours following last dose of any study medication.   

The severity of headache pain was assessed using a 5-Face Pain Scale shown below. 
Face 1 = no pain; Face 2 = mild pain; Faces 3 and 4 = moderate pain; Face 5 = severe 
pain. This scale is similar to the 4-point verbal scale used in adults.  Moderate or 
severe migraine pain was defined as faces 3 to 5. 
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(Source: Sponsor’s submission; Clinical Study Report, module 5.3.5.1.3) 

Primary Efficacy Endpoint 
•	 Pain freedom at 2 hours post Stage 2 dose 

Secondary Efficacy Endpoint 
•	 Pain relief at 2 hours post Stage 2 dose (pain relief was defined as a reduction of 

headache severity from Face 5/4/3 at Stage 2 baseline to Face 2/1) 

Exploratory Endpoints 
•	 Absence of photophobia, phonophobia, nausea, and vomiting at 0.5, 1, 1.5, 2, 

24, and 48 hours post Stage 2 dose 
•	 Sustained pain freedom from 2 to 24 hours and from 2 to 48 hours post Stage 2 

dose 
•	 Pain freedom and pain relief at 0.5, 1, 1.5, 24, and 48 hours post Stage 2 dose 
•	 Functional disability rating of “as usual” at 0.5, 1, 1.5, 2, 24, and 48 hours post 

Stage 2 dose 
•	 Use of rescue medications between 2 and 24 hours after Stage 2 study dose 

Safety Endpoints 
•	 Incidence of adverse events (AEs) 
•	 Laboratory values 
•	 Vital signs 
•	 Electrocardiograms (ECGs) 
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Key Inclusion Criteria 
•	 Male and female migraineurs aged 12 to 17 years and weighing ≥ 20 kg 
•	 Diagnosis of migraine headache, with or without aura, as defined by International 

Headache Society (IHS Cephalalgia 2004:24[Suppl. 1]; 1-160) and meets 
following criteria: 

o	 Unilateral or bilateral migraine headache, with or without aura 
o	 Migraine attacks for more than 6 months 
o	 ≥ 1 to ≤ 8 moderate or severe migraine attacks per month in the 2 months 

prior to screening 
o	 Duration of untreated migraine attack (excluding sleep) is ≥ 3 hours 

•	 No satisfactory relief of migraine pain with NSAIDs or acetaminophen  
•	 Agrees to maintain true abstinence from sexual intercourse or uses effective 

method of birth control 

Key Exclusion Criteria 
•	 No satisfactory relief of migraine pain from prior treatment with 2 or more 

courses of 5HT1 agonists 
•	 History of cardiovascular disease, congenital heart disease, cerebrovascular 

pathology or other systemic disease 
•	 Female who is pregnant or breastfeeding 
•	 Abnormal lab test parameters, vital signs or electrocardiogram 

Study Visits 
Each subject completed 2 study visits: screening and randomization (visit 1) and post­
treatment (visit 2). The table below depicts the schedule of study events as well as 
schedule of procedures during the trial. 
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Table 8 Schedule of Study Events in Efficacy Study (P082)         

BEST 
POSSIBLE 

COPY

(Source: Sponsor’s submission; Clinical Study Report, module 5.3.5.1.3, Table 9-1) 
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Statistical Methods 
A sample size of 548 subjects (12-17 years of age) was needed to achieve 80% power 
(2-sided type 1 error rate of 0.05) to demonstrate that rizatriptan was superior to 
placebo for pain freedom at 2 hours post Stage 2 dose.  The sample size assumed a 
treatment difference of 11 percentage points (36% versus 25%).  It was expected that 
approximately 900 subjects needed to enter the study in order to yield 548 evaluable 
subjects. 

One interim efficacy analysis was conducted on the primary endpoint of pain freedom at 
2 hours post Stage 2 dose for subjects 12-17 years of age.  Depending on the interim 
analysis results, the study could have continued as planned, discontinued due to 
overwhelming efficacy, or an additional 100 subjects between 12-17 years of age were 
needed to maintain adequate study power. Outcome of the interim efficacy analysis 
was to increase the sample size by 100 subjects for a total of 1,000 subjects.  To 
maintain the overall alpha level of 0.05 for the primary endpoint, the critical alpha level 
for the final analysis was adjusted to 0.0477.   

A logistic regression model was used to compare treatment groups with respect to the 
primary endpoint, pain freedom at 2 hours post Stage 2 dose.  The model employed 
factors for treatment group (rizatriptan versus placebo), baseline headache severity 
(moderate or severe), and region (US or abroad). 

A similar approach to analyzing the primary endpoint was utilized for analyzing the 
secondary endpoint, pain relief at 2 hours post Stage 2 dose.  Other efficacy analyses 
were considered supportive and/or exploratory.  The absence of photophobia, 
phonophobia, nausea, vomiting, and sustained pain freedom (SPF) were analyzed in 
the same manner as that used for analyze the primary endpoint, pain freedom at 2 
hours. 

Full Analysis Set (FAS) population was the primary population for analysis of efficacy 
data. Only subjects who were randomized to Stage 2 (placebo non-responders) were 
included in the FAS. Subjects randomized to rizatriptan in Stage were not included in 
the FAS analysis. The minimum requirement for inclusion in the FAS population was 
that subjects had to have taken study medication in Stage 2, had a moderate or severe 
baseline headache severity measurement, and had at least one post Stage 2 dose 
efficacy measurement prior to or including the 2 hour time point. 

Missing data for headache severity, functional disability ratings, and associated 
symptoms in the FAS analysis were imputed by applying the Last Observation Carried 
Forward (LOCF) method. Baseline values missing for Stage 2 were imputed via LOCF 
by carrying forward the Stage 1 baseline value.  Baseline values, however, were not 
carried forward to impute missing date post Stage 2 treatment.   
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The statistical methods employed for the efficacy analyses are presented in the table 
below. 

Table 9 Analytical Methods Employed for Key Efficacy Endpoints   

† Model included terms for treatment (rizatriptan vs. placebo), Stage 2 baseline pain severity (moderate vs. severe), and 
region (US vs. non-US). 
‡ Only patients who did not respond to placebo at Stage 1 and were randomized to Stage 2 were included in the FAS for the 
efficacy analysis. Patients randomized to rizatriptan in Stage 1 were not included in the FAS. For each 2-hour endpoint, the 
minimum requirement for inclusion in the FAS population was that patients had administered the Stage 2 study medication, 
had a moderate or severe Stage 2 baseline headache severity measurement, and had at least one post Stage 2 dose efficacy 

measurement prior to, or including, the 2 hour time point. 
(Source: adapted from Clinical Study Report, module 5.3.5.1.3, Table 9-4) 

Safety analyses were conducted on all randomized subjects who received at least one 
dose of study treatment. Subjects who only participated in Stage 1 were also included 
in the safety analysis. Any subject that took rizatriptan during the study (in either Stage 
1 or 2) was included in the active treatment group.  There were no formal comparisons 
of the safety parameters between treatment groups.  The number and percentage of 
subjects with AEs were summarized.  For clinical laboratory tests (hematology, serum 
chemistry, and urinalysis), vital signs, and ECG data, descriptive statistics for 
continuous parameters and number and percentage of subjects in each category for 
categorical parameters were calculated for each scheduled assessment. Observed 
values and change from baseline values were also calculated. 

Subject Disposition, Demographic and Baseline Characteristics 
Subjects were enrolled at 191 centers worldwide.  The study had 134 centers in the 
United States and 57 internationally.  Enrollment of subjects at each center varied from 
1 to 72 subjects. 
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A total of 1,010 adolescent migraineurs, 12-17 years of age, were randomized to 

treatment in study P082. Of the 1,010 subjects randomized, 702 subjects were treated 

with study medication in either Stage 1 or Stage 2, or both Stages.  Three hundred and 

eight (308) subjects (30.5%) were not treated in the study.  Lack of a qualifying migraine 

was the most common reason (67.9%) why these subjects did not enter the study.  Of 

the 702 subjects who were treated with study medication, 651 (92.7%) completed the 

study. The primary reason for study discontinuation was due to protocol violation 

(90.2%). Subject disposition data is tabulated in the table below. 


Table 10 Subject Disposition Data in Efficacy Study (P082) 

(Source: adapted from Clinical Study Report, module 5.3.5.1.3, Table 10-2) 

Demographic characteristics were typical of a migraine trial with more female than male 
subjects and more white subjects than other races.  Sixty-one percent (61%) of the 
subjects in the study were female. White subjects comprised 64.5% of the study 
population.  Majority of subjects (73.2%) were from the US. The demographic data is 
presented in the table below. 
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Table 11 Subject Demographic Characteristics by Treatment Group in Efficacy 
Study (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-5) 

There was a relatively even distribution of subjects with respect to age groups.  The 12­
14 year olds comprised 48.1% of the study population and the 15-17 year olds 
comprised 51.9% of the study population. At screening, 91.5% of the subjects weighed 
≥40 kg and were stratified to the 10 mg dose group. Distribution of age and gender in 
the treatment groups is presented in Table 12. 
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Table 12 Age and Gender Distribution in Efficacy Study (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-6) 

Review of migraine history of all treated subjects was similar across treatment groups.  
Migraineurs with aura constituted 36.8% of the subjects in the study.  On average, there 
were 3.6 moderate or severe migraine attacks per month in the study population.  
Approximately half of all subjects (49.4%) reported having migraines lasting 2 to 6 hours 
if not treated. The most common treatment of migraine used by subjects was NSAIDs.  
A total of 62.1% of subjects used NSAIDs for their migraine attacks.  The next most 
common migraine treatment was acetaminophen, reported by 42.7% of subjects.  The 
use of a triptan for migraine treatment was reported by 30.1% of subjects.  The majority 
of subjects (80.5%) were not on any prophylactic therapy for their migraine.  A summary 
of baseline migraine history of treated subjects is presented in the table below. 
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Table 13 Baseline Migraine History in Efficacy Study (P082) 

(Source: adapted from Clinical Study Report, module 5.3.5.1.3, Table 10-7) 
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P086 (Long Term Safety Study) 

Title 
A Worldwide, Open Label, Clinical Trial to Examine the Long Term Safety and 
Tolerability of Rizatriptan in Pediatric Migraineurs for the Treatment of Migraine with or 
without Aura 

Study Design 
In this open label study, adolescents aged 12 to 17 years, treated a qualifying migraine 
attack with rizatriptan ODT (5 mg or 10 mg) for up to 12 months.  Subjects could treat 
up to 8 qualifying migraines a month.  Doses of rizatriptan were based on subject’s body 
weight at screening (Visit 1).  Subjects weighing < 40 kg treated their migraine with 
rizatriptan 5 mg ODT. Subjects weighing ≥ 40 kg treated their migraine with rizatriptan 
10 mg ODT.  A qualifying migraine was defined as a migraine of mild, moderate, or 
severe pain intensity and was rated by the subject on a validated 5-Face Pain Scale.  
The faces in the box of the schematic below depict the qualifying migraine pain that 
could be treated. 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-6) 

Inclusion and Exclusion Criteria 
As in Study P082, potential subjects signed an assent form and their parents or legal 
guardians signed a written informed consent form indicating that they understood the 
purpose of and procedures required for the study and were willing to have their child 
participate in the study. 

Eligible subjects were male and female between the ages of 12 to 17 years with a 
history of migraine, with or without aura, defined by the HIS criteria.  Subjects had to 
have a history of 1 to 8 migraines per month for at least 6 months before study 
enrollment. Approximately equal number of subjects 12 to 14 years of age and 15 to 17 
years of age were to be enrolled. Additionally, subjects had to weight ≥20 kg and agree 
to sexual abstinence or use birth control measures to prevent conception.   

Female subjects who were pregnant or breastfeeding were excluded from the trial.  
Subjects were also excluded if they had any of the following: no satisfactory relief of 
migraine pain from prior treatment with 2 or more courses of 5HT1 agonists; had 
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abnormal lab test parameters, vital signs or ECG; or had a history of cardiovascular 

disease, congenital heart disease, cerebrovascular pathology or other systemic 

disease. 


Documentation in a migraine diary was required by all subjects.  Prior to taking study 

medication and 2 hours after taking study medication, subjects logged the following 

information in the migraine diary: migraine pain severity; associated symptoms; and 

degree of functional disability. The migraine diary also included questions regarding the 

use of rescue medications and adverse events.   


Subjects who did not obtain adequate relief of their migraine pain after 2 hours of taking 

study medication could treat their migraine pain with usual care.  Subjects, however, 

were not allowed the use of 5HT1 agonists and ergot derivatives for 24 hours following 

administration of study medication. 


Study Visits 
The study included a screening visit (Visit 1) to determine subject eligibility to participate 
in the study. Subjects returned to the study site on months 1, 2, 3, 4, 6, 9, and 12 after 
Visit 1 (+/- 7 days). Study visits consisted of safety monitoring evaluations, review of 
migraine diary, review of concomitant and rescue medications, and dispensing of study 
medications. 

Safety evaluations included AEs, brief physical examinations, clinical laboratory tests, 
ECG recordings, vital signs, and pregnancy testing.  The following table of events 
outlines the chronology of this data collection. 
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Table 14 Schedule of Study Visits in Long Term Safety Study (P086) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 9-1) 

Statistical Methods 
Sample size for the long term safety study was determined by requirements specified in 
the amended PWR and was not based on statistical considerations.  It was estimated 
that approximately 630 subjects would need to be enrolled to obtain 6 months of safety 
data for at least 300 subjects and 12 months of safety data for at least 100 subjects, 
with a similar number of subjects in the 12 to 14 year and 15 to 17 year age groups. 

Descriptive statistics were used for the analyses of safety and efficacy data.  No formal 
statistical comparisons were planned for safety or efficacy analyses.  Safety analyses 
were performed on the All-Patients-as-Treated (APaT) population, defined as all 
subjects who were enrolled and administered at least one dose of study medication.  
The number and percentages of adverse events (AEs) were summarized. 
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For clinical laboratory tests (hematology, serum chemistry, and urinalysis) and vital 

signs data, descriptive statistics for continuous parameters and number and percentage 

of subjects in each category for categorical parameters were calculated for study visits.  

Observed values and change-from-baseline values were evaluated.  For ECG 

assessments, changes from baseline to the final visit were summarized (PR interval, 

QRS interval, QT interval, QTc interval Bazett, QTc interval Fridericia, ventricular rate).
 

Subject Disposition, Demographic and Baseline Characteristics 
Subjects were enrolled at 146 centers in the US, Finland, Sweden and the Netherlands.  

The majority of the subjects (96.9%), however, were from the US.  As discussed earlier, 

this study is currently on-going. The sponsor has submitted an interim analysis of the 

study which provides data for the PWR.  The PWR required submission of 6 month data 

on a minimum of 300 subjects exposed to rizatriptan.  The analyzed populations in the 

PWR were subjects who had completed their 6 month visit by September 30, 2010.  

The sponsor plans on submitting data on at least 100 subjects treated for 1 year in the 

long term study (P086) in a Safety Update Report (SUR) in July 2011. 


By the data cut-off date of November 19, 2010, a total of 674 subjects were enrolled in 

the long term study (P086). The PWR population (those that have completed 6 months 

of the study) consisted of 373 subjects. As yet, only 14 subjects (3.8%) have been in 

the long term study for 9 months or longer and no subject has completed the study.  

Subjects treated an average of 2.2 migraines a month in the long term study (Table 15). 
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Table 15 Duration of Study Participation in PWR Population of Long Term Safety 
Study (P086) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-13) 

Of the 373 subjects in the PWR population treated with rizatriptan, 366 (98.1%) are 
continuing in the study. Seven subjects (1.9%) discontinued.  The primary reason for 
study discontinuation was due to subject withdrawal. Subject disposition data for PWR 
population is presented in the table below. 
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Table 16 Subject Disposition in PWR Population of Long Term Safety Study 
(P086) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 14-5) 

The discontinuation of subjects in the PWR population shown above includes only those 
subjects who discontinued on or after the 6 month visit.  The sponsor reports that since 
subjects were required to complete at least 6 months of treatment to be included in the 
PWR population, discontinuations were counted on or after the 6 month visit.   

There were 605 subjects that were enrolled and treated overall in Study P086, long term 
safety study.  Of the 605 subjects treated with study medication, 113 of them (18.7%) 
discontinued. Subject withdrawal was the primary reason for discontinuation from the 
study (37/113, 32.7%). Subjects that were lost to follow up accounted for the next 
largest subset of discontinuations (33/113, 29.7%).  Overall subject disposition in Study 
P086 is presented in Table 17. 
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Table 17 Disposition of All Enrolled Subjects in the Long Term Safety Study 
(P086) 

(Source: adapted from Clinical Study Report, module 5.3.5.1.3, Table 10-2) 

Demographic characteristics in the PWR population revealed that 60.9% of the subjects 
were female, 85.8% were white and 98.1% were from the US.  At enrollment, 95.2% of 
subjects weighed ≥40 kg. Subject demographics in the PWR population are presented 
in Table 18. Close to half of the subjects (45.8%) were 12 to 14 years of age, and 
54.2% were 12 to 17 years of age. 
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Table 18 Subject Demographic Characteristics by Treatment Group in Long Term 
Safety Study (PWR Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-8) 

Distribution of subjects based on age, gender and dosage of study medication is 
presented in Table 19.  Of the 355 subjects treated with rizatriptan 10 mg in the long 
term study, 221 (62.3%) were females. 
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Table 19 Age and Gender Distribution in PWR Population of Long Term Safety 
Study (P086) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-9) 

The mean number of doses of study medication taken by the 373 subjects in the long 
term study (PWR population) was 14.1.  Study medication exposure (rizatriptan 5 mg 
and 10 mg) in the PWR population of study P086 is presented below.   

Table 20 Study Medication Exposure in PWR Population of Long Term Safety 
Study (P086) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-8) 

52 


Reference ID: 3013433 



 

 

 

 

 

 

 
 

 

 

Clinical Review 

Nushin Todd, M.D., Ph.D. 

NDA 20,865 

Maxalt MLT (rizatriptan benzoate) 


6 Review of Efficacy 
Efficacy Summary 
Study P082 was a phase 3, multicenter, randomized, double-blind, parallel-group, 
placebo-controlled acute treatment of migraine trial in adolescent subjects 12 to 17 
years of age. The study evaluated the efficacy of rizatriptan ODT 5 mg or 10 mg (based 
on weight) compared to placebo in adolescent migraineurs who have not achieved a 
satisfactory response to prior treatment with NSAIDs or acetaminophen.  The primary 
endpoint was pain freedom at 2 hours after taking study medication.  Secondary 
endpoint evaluated pain relief at 2 hours after taking study medications.  Exploratory 
endpoints assessed the efficacy of rizatriptan compared to placebo with regards to: 
freedom from photophobia, phonophobia, and nausea at 2 hours post dose; sustained 
pain freedom from 2 to 24 hours post dose; and sustained pain freedom at 2 to 48 hours 
post dose. 

Results of the efficacy study revealed that rizatriptan demonstrated a statistically 
significantly higher response rate compared to placebo for the primary efficacy endpoint 
of pain freedom at 2 hours post treatment dose compared to placebo (30.6% versus 
22.0% respectively, p-value=0.025). The secondary endpoint of pain relief at 2 hours 
post treatment dose numerically favored rizatriptan over placebo, but was not 
statistically significant (58.8% versus 51.4% respectively, p-value=0.080).   

The positive efficacy result of the primary endpoint is likely attributable to the following 
factors employed in study P082 which were not applied to prior adolescent studies 
conducted by the sponsor: 

•	 Non-randomization of placebo responders. This study design treated a single 
migraine attack in 2 stages. Stage 1 was a placebo challenge and only non-
responders to stage 1 were randomized into stage 2.  In prior adolescent studies 
conducted by the sponsor there was no placebo challenge dosing to exclude 
placebo responders. 

•	 Use of weight based dosing.  Subjects weighing <40 kg received 5 mg of 
rizatriptan or placebo and subjects weighing ≥40 kg received 10 mg of rizatriptan 
or placebo.  Previous efficacy studies conducted by the sponsor dosed 
adolescent subjects with 5 mg of rizatriptan or placebo, irrespective of their 
weight. 

Virtually all aspects of the trials in the sNDA submission were developed with the 
Agency, including the components of the original PWR.  In the adolescent population, 
the Agency required efficacy to be demonstrated on pain freedom at 2 hours.  The 
Agency’s current standard does not require efficacy demonstrations for associated 
symptoms (photophobia, phonophobia or nausea) in the pediatric population if efficacy 
has already been established in adults.   

53 


Reference ID: 3013433 



 

 
 

 

 

 

 

 

Clinical Review 

Nushin Todd, M.D., Ph.D. 

NDA 20,865 

Maxalt MLT (rizatriptan benzoate) 


The sponsor has presented all available information relevant to the efficacy of rizatriptan 

in subjects 12 to 17 years of age.  As noted, there were 2 Phase 3 studies submitted in 

the sNDA: 


• Efficacy study, P082, detailed in this section and 
• Long-term safety study, P086, detailed in Section 7, Review of Safety. 

For details of both trials, P082 and P086, including their descriptions, please see 
Discussion of Individual Studies, Section 5.3 above. Note pooling of efficacy data 
across the 2 studies was not performed due to differences in study design.  Study P086, 
was an open-label, uncontrolled study so data from that trial is not analyzed in this 
review section. 

Again, Study P082 is the basis of this efficacy review as this is the only controlled trial.  
While the study enrolled subjects aged 6 to 17 years, this review focuses only on the 
adolescent population (ages 12-17 years).  Subjects aged 6 to 11 years have not been 
included in this review as the aim of the PWR was the adolescent population.  Also, the 
study is on-going in the 6 to 11 year old population and data is not yet available for 
analysis. 

6.1 Indication 

Acute treatment of migraine, with or without aura, in adolescent 12 to 17 years of age. 

6.1.1 Methods 

Please see above, Discussion of Individual Studies Section 5.3 of the Review.  For the 
efficacy clinical review, Study P082 was the only controlled trial and thus is the only one 
reviewed in detail in this section. 

6.1.2 Demographics 

Please see above, Discussion of Individual Studies Section 5.3 of the Review. 

6.1.3 Subject Disposition 

Please see above, Discussion of Individual Studies Section 5.3 of the Review. 

6.1.4 Analysis of Primary Endpoint 

The primary efficacy endpoint was the proportion of adolescents aged 12 to 17 years 
who were migraine pain free at 2 hours post Stage 2 dose.  Pain freedom at 2 hours 
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was defined as a reduction of baseline migraine severity of moderate or severe pain to 

no pain (from faces 3 to 5 to face 1) on the 5-Face Pain Scale.  Face 1 is no pain, face 

2 is mild pain, faces 3 and 4 are moderate pain, and face 5 is severe pain on the 5-Face 

Pain Scale.
 

Rizatriptan demonstrated a statistically significantly higher response rate compared to 

placebo for the primary efficacy endpoint (30.6% versus 22.0%, p-value=0.025).  Two 

hours after treatment in Stage 2, 87 out of 284 subjects (30.6%) in the rizatriptan group 

experienced pain freedom, while 63 out of 286 subjects (22.0%) achieved pain freedom 

in the placebo group. Table 21 displays the efficacy findings for the primary endpoint. 


Table 21 Primary Efficacy Endpoint 
BEST POSSIBLE COPY

(Source: adapted from Clinical Summary, module 2.7.3, Table 2.7.3-pedmigraine: 12) 

The observed percentages of subjects with pain freedom at 2 hours post Stage 2 dose 
by treatment group and the p-value from the comparison of the rizatriptan group to 
placebo (FAS approach) are presented in the figure below. 
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Figure 4 Observed Response Rate and 95% Confidence Intervals for Pain 
Freedom at 2 Hours Post Stage 2 Doses (FAS Approach) 

(Source: Clinical Study Report, module 5.3.5.1.3, Figure 11-1) 

6.1.5 Analysis of Secondary Endpoint 

The secondary efficacy endpoint was pain relief at 2 hours post Stage 2 dose in 
adolescents aged 12 to 17 years.  Pain relief was defined as a reduction of baseline 
migraine pain from moderate or severe (faces 3, 4, or 5) to mild or no pain (faces 1 or 
2). 

Rizatriptan demonstrated a higher response compared to placebo for pain relief at 2 
hours post Stage 2 dose (58.8% versus 51.4%).  This difference, however, was not 
statistically significant (p-value=0.080).  Pain relief was reported in 167 out of 284 
subjects (58.8%) in the rizatriptan group 2 hours after Stage 2 dosing.  In the placebo 
group, 147 out of 286 subjects (51.4%) reported pain relief 2 hours after Stage 2 
treatment. Table 22 displays the efficacy findings for the secondary endpoint. 
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Table 22 Secondary Efficacy Endpoint 

(Source: adapted from Clinical Summary, module 2.7.3, Table 2.7.3-pedmigraine: 12) 

The observed percentages of subjects with pain relief at 2 hours post Stage 2 dose by 
treatment group and the p-value from the comparison of the rizatriptan group to placebo 
(FAS approach) are presented in the figure below. 

Figure 5 Observed Response Rate and 95% Confidence Intervals for Pain Relief at 
24 Hours Post Stage 2 Dose (FAS Approach) 

(Source: Clinical Study Report, module 5.3.5.1.3, Figure 11-3) 
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6.1.6 Other Endpoints 

Some exploratory endpoints included in the efficacy study (P082) were the following: 
•	 Absence of photophobia, phonophobia, nausea, and vomiting at 0.5, 1, 1.5, 2, 

24, and 48 hours post Stage 2 dose 
•	 Sustained pain freedom from 2 to 24 hours and from 2 to 48 hours post Stage 2 

dose 
•	 Pain freedom and pain relief at 0.5, 1, 1.5, 24, and 48 hours post Stage 2 dose 
•	 Functional disability rating of “as usual” at 0.5, 1, 1.5, 2, 24, and 48 hours post 

Stage 2 dose 
•	 Use of rescue medications between 2 and 24 hours after Stage 2 study dose 

The sponsor’s analyses are exploratory, and thus are of limited use. This is especially 
true of data from time points later than 2 hours post Stage 2 dose as subjects were 
permitted to use rescue medication for their migraine symptoms 2 hours post Stage 2 
dosing. The data submitted by the sponsor did not distinguish whether or not subjects 
had taken rescue medication. Therefore, exploratory analyses of events that may be 
influenced by rescue medication are not included in this review. 

The exploratory endpoints of absence of migraine associated symptoms of 
photophobia, phonophobia, nausea and vomiting at 2 hours post Stage 2 was evaluated 
(Table 23). Rizatriptan was nominally statistically superior to placebo for the symptoms 
of nausea and vomiting (p=0.013 and p=0.026, respectively) but not for the symptoms 
of photophobia (p=0.26) and photophobia (p=0.11). 
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Table 23 Absence of Migraine Associated Symptoms at 2 Hours Post Treatment 

(Source: Clinical Summary, module 2.7.3, Table 2.7.3-pedmigraine: 13) 

6.1.7 Subpopulations 

The efficacy study, P082, evaluated the treatment effect of pain freedom and pain relief 
2 hours post dose, in subgroups of adolescent subjects stratified by: 

• Age 
o 12-14 years 
o 15-17 years 

• Gender 
o Female 
o Male 

• Race 
o Caucasian 
o Non-Caucasian 

• Region 
o US 
o Non-US 
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Dr. Xiang Ling, from the Division of Biometrics at the FDA, conducted subgroup 

analyses based on age, gender, race and region for the primary and secondary 

endpoints (pain freedom and pain relief at 2 hours post treatment dose, respectively).  

Treatment effects with regards to pain freedom and pain relief responses were 

consistent across the subgroups. Table 24 and Table 25 (reproduced from Dr. Ling’s 

review) are presented below. 


Table 24 Summary of Subgroup Analysis of Pain Freedom 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 11-5, confirmed by Dr. Ling) 
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Table 25 Summary of Subgroup Analysis of Pain Relief 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 11-6, confirmed by Dr. Ling) 

The efficacy study, P082, evaluated the treatment effect of pain freedom and pain relief 
2 hours post dose, in subgroups of adolescent subjects stratified by:   

• Baseline weight 
o <40 kg 
o ≥40 kg 

• Baseline migraine severity 
o Moderate 
o Severe 

The majority of the patients in the efficacy study (P082) weighed ≥40 kg and had 
moderate baseline migraine pain.  For these two subgroups, Dr. Ling reports that the 
difference in pain freedom and pain response rates between rizatriptan and placebo 
groups were consistent with the primary results (Tables 26 and 27 below).   

Dr. Ling also reports that for subjects weighing <40 kg and the subgroup of patients with 
severe baseline migraine pain severity, there appeared to be a treatment effect with 
regards to pain relief (secondary endpoint) but not pain freedom (primary endpoint).   
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However, no conclusions could be drawn due to limited sample size of the two 

subgroups (Table 26 and Table 27). 


Table 26 Summary of Subgroup Analysis on Pain Freedom by Subject Weight 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 11-5, confirmed by Dr. Ling) 

Table 27 Summary of Subgroup Analysis on Pain Relief by Subject Weight 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 11-6, confirmed by Dr. Ling) 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

The weight based dosing regimen used in the sNDA was derived from information 
obtained from the following sources: 
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•	 PK finding in study P083 
•	 Post-hoc analyses from previously conducted adolescent studies, studies P054 

and P059 
•	 Published findings of Ahonen et al (Neurology 2006;67:1135–1140) 

Results of PK study (P083) revealed the pharmacokinetic profile of the pediatric 
population treated with rizatriptan using a weight based approach is similar to the PK 
profile of adults. The details of these findings are presented in Section 4.4, Clinical 
Pharmacology, as well as the pharmacology review conducted by Dr. Xinning Yang. 

Post-hoc analysis of prior acute efficacy studies in adolescents, P054 and P059 showed 
that 5 mg rizatriptan trended to be more efficacious in adolescents with a lower body 
weight. Overview of these studies is presented in Table 7 in Section 5.1, 
Tables/Studies of Clinical Trials.   

Additionally, a study conducted in Finland by Ahonen on pediatric migraineurs 
employed a weight based dosing regimen.  The study was a double blind, placebo 
controlled, 3 way crossover trial in children ages 6-17 years.  Children were dosed by 
weight; those weighing ≥20 kg and <40 kg received 5 mg of rizatriptan, and those 
weighing ≥40 kg received 10 mg of rizatriptan. Results of the study revealed significant 
efficacy of headache relief in subjects treated with rizatriptan based on weight.   

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

Due to the short term nature of this trial, no comment may be made upon persistence of 
therapeutic efficacy or tolerance effects. 

6.1.10 Additional Efficacy Issues/Analyses 

No additional pre-specified efficacy issues or analyses were performed. 
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7 Review of Safety 
Safety Summary 
No new or unexpected adverse events were discovered in the course of the 
development program of rizatriptan in adolescent migraineurs aged 12 to 17 years.  
Additionally, the sponsor complied with all the safety requirements set forth in the 
amended PWR. 

I identified no significant deficiencies in the sNDA safety submission.  The sponsor 
submitted all necessary summaries and supporting data.  There were no notable 
inconsistencies between the data sources.  The routine clinical safety testing seemed 
appropriate and capable of identifying major safety signals of rizatriptan.  

There was one death reported in the submitted clinical trials.  The death was due to a 
traffic accident and unrelated to study medication.  There were no dropouts or 
discontinuations in the PK study (P083). In the efficacy study (P082), 51/702 treated 
subjects (7.3%) discontinued from the study.  Protocol violations constituted the major 
reason for discontinuations (46/51, 90.2%).  In the long term efficacy study (P086), 
113/605 subjects in the interim population (18.7%) discontinued from the study. Subject 
withdrawal (37/113, 32.7%) and loss to follow up (33/113, 29.2%) constituted the major 
reasons for subject discontinuations. 

No serious adverse events (SAEs) were reported in the PK or efficacy studies.  There 
were 4 SAEs reported in the PWR population of the long term safety study.  The 4 
SAEs were adverse events (AEs) associated with an overdose of study drug.  An 
overdose occurred if a subject took a second dose of study drug within 24 hours of the 
first dose. The AE associated with an overdose was reported as serious even if no 
other criteria for SAEs were met.  The 4 SAEs in the long term safety study were: 
dyspnea (1 subject), abdominal discomfort (2 subjects), and abdominal discomfort and 
fatigue (1 subject). 

In the efficacy study (P082), the incidence of drug related AEs were similar between the 
rizatriptan and placebo groups (11.6% versus 10.7%, respectively).  Common AEs, 
reported by ≥2% of subjects in the rizatriptan treatment group consisted of somnolence 
(3.3%), nausea (3.0%), and fatigue (2.4%). 

In the PWR population of the long term safety study (P086), the incidence of drug 
related AEs was 20.6% (77/373 subjects).  Common AEs, reported by ≥2% of subjects, 
were somnolence (6.5%), dizziness (6.5%), nausea (4.8%) and fatigue (4.2%).  All of 
these AEs occurred in the rizatriptan 10 mg dose group. 

Review of lab data, vital signs data, and ECG data collected during the clinical trials did 
not reveal any new or unexpected adverse events. 
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7.1 Methods 

7.1.1 	Studies/Clinical Trials Used to Evaluate Safety 

The safety data analyzed in this review were derived primarily from the 3 clinical studies 
submitted by the sponsor in the sNDA: 

• PK Study (P083) 
• Efficacy Study (P082) 
• Long Term Safety Study (P086) 

Additionally, prior pediatric studies conducted by the sponsor were reviewed for safety 
information that may have differed or deviated from the safety results reported in the 
submitted clinical trials.  These studies, along with the submitted clinical studies 
analyzed for safety, are presented in Table 7, Section 5.1 Table of Studies/Clinical 
Trials. 

7.1.2 	 Categorization of Adverse Events 

Adverse event categorization and preferred terms used in coding were referenced to the 
Medical Dictionary for Regulatory Activities (MedDRA®), version 13.0 and provided in 
the transport file. During the review, I audited the case report forms, the narratives of 
SAEs and overdoses. No systematic errors in coding were detected. 

7.1.3 	 Pooling of Data across Studies/Clinical Trials to Estimate and Compare 
Incidence 

Pooling of safety data across the 3 adolescent studies in the sNDA submission was not 
performed due to differences in study design.  In accordance to prior agreement with 
the Agency on 16 September 2010, the sponsor did not conduct a pooled analysis of 
safety between previously conducted pediatric studies and the PWR studies submitted 
in the current sNDA. This was also due to study design issues.   

Additionally, unblinded safety data for 6 to 11 year old subjects are not pooled or 
included in this submission.  Subjects aged 6 to 11 years were still being enrolled in the 
study (P082) at the time of data cut off for the application.  The Agency confirmed that 
for determination of pediatric exclusivity, data for the 6 to 11 year old population is not 
required. 
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7.2 Adequacy of Safety Assessments 

The adequacy of exposure as a function of both the size of the safety database and the 
duration of exposure was acceptable. It met the pre-specified requirements outlined in 
the PWR. 

The sponsor and the Agency jointly met over the course of responding to the Agency’s 
PWR. As documented in the various reviews, meeting minutes, and the request for 
pediatric trials evaluating Maxalt, the sponsor responded satisfactorily to all Agency 
suggestions regarding overall numbers of patients and demography. The standard 
appropriate migraine trial tests in the exposed population were conducted without 
incident. The quality of the sponsor’s safety data is adequate and complete.  

7.2.1 	 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

The sponsor has conformed to the amended PWR requirements set forth on 13 January 

2010 regarding overall exposure and duration to study medication as well as 

demographics of the adolescent population being evaluated.  Treatment exposure and 

population demographics of the 3 individual trials are presented below. 


PK Study (P083)
 
The PWR requirement for the PK study was for at least 12 adolescent subjects, ages 12 

to 17 years, to be distributed across the age range.  Similar numbers of male and 

female subjects were required. 


The PWR population of the PK study enrolled 18 adolescent subjects (of the 31 total 
subjects). The 18 adolescent subjects comprised of 8 subjects in 12-14 year old age 
group and 10 subjects in the 15-17 year old age group.  There were 9 males and 9 
females in the PWR population. A summary of the baseline demographic 
characteristics of the PK study is presented in Table 28. 
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Table 28 Summary Baseline Demographic Characteristics of PK Study (PWR 
Population) 

(Source: Summary of Clinical Pharmacology Studies, module 2.7.2, Table 2.7.2:9) 

Efficacy Study (P082)
 
The PWR requirement for the efficacy study was for reasonable efforts be made to 

enroll similar number of subjects in the 12-14 and 15-17 year old age groups.  Also, at 

least one third of the enrolled subjects must be between 12 and 14 years of age. 


There were a total of 702 subjects treated with study medication in either Stage 1 or 2 in 
the efficacy study. Table 11 in Section 5.3 above depicts the essential demographic 
characteristics of subjects treated in the study.  The demographic and baseline 
characteristics in the study revealed: 

•	 Overall, there were more females (61%) than males (39%) 
•	 There was slightly higher proportion of subjects in 15-17 year age group (51.9%) 

relative to the 12-14 year age group (48.1%) 
•	 Majority of subjects weighed ≥40 kg (91.5%) 
•	 Approximately 65% of subjects were white, 17% were Asian, 13% were black, 

and 5% were multi-racial; approximately 13% were of Hispanic origin 

Subjects reported an average of 3.6 moderate or severe migraine attacks per month.  
Over a third of the subjects (36.8%) reported aura symptoms prior to migraine attacks.  
NSAIDs and acetaminophen were the 2 most common migraine treatments reported by 
subjects in study. Approximately 62% of subjects reported treating their migraines with 
NSAIDs and 43% of subjects used acetaminophen. 
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Of the 702 subjects treated in P082, 188 subjects (26.8%) used concomitant 

medications. NSAID and acetaminophen were the most common concomitant 

medications 


Long term safety study (P086)
 
The following are the PWR requirements regarding the number of subjects to be studied 

in the long term safety study: 


At a minimum, 300 patients, using an effective dose, must be exposed for six 
months. Reasonable efforts must be made to enroll a similar number of patients 
in the 12 to 14 and 15 to 17 age groups; at a minimum, one third of the enrolled 
patients must be between 12 and 14 years of age. Patients must treat, on 
average, approximately 1 or more headache(s) per month for the six months 
period. At least half of the experience must be at the highest recommended 
dose. 

The interim study population constituted 605 treated adolescent subjects in the long 
term safety study. Of these, 373 subjects completed ≥6 months of treatment. Subjects 
treated an average of 2.2 migraine attacks per month for the first 6 months.  There were 
300 subjects who treated more than 1 migraine attack per month (284 subjects in 
rizatriptan 10 mg dose group and 16 subjects in the rizatriptan 5 mg dose group).  Other 
salient highlights include: 

•	 There were more females (60.9%) than males (39.1%) 
•	 There was slightly higher proportion of subjects in the 15-17 year age group 

(54.2%) relative to the 12-14 year age group (45.8%) 
•	 The majority of subjects weighed ≥40 kg (95.2%) 
•	 Most of the subjects were white (85.8%) 

Of the 373 subjects in the PWR population of P086, 231 subjects (61.9%) used 
concomitant medications. NSAID and acetaminophen were the most common 
concomitant medications used (24.1% and 13.1%, respectively). 

Table 18 in Section 5.3 above depicts the essential demographic characteristics of 
these subjects. 

7.2.2 Explorations for Dose Response 

Please refer to section 6.1.8 regarding the weight based dosing approach utilized in the 
PWR studies. 

7.2.3 Special Animal and/or In Vitro Testing 

No special animal or in vitro testing was conducted as part of the sNDA. 
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7.2.4 Routine Clinical Testing 

The routine clinical safety testing seemed appropriate and capable of identifying major 
safety signals. The following routine clinical testing was conducted in evaluating the 
drug in adolescents: 

• Adverse events (AEs) 
• Clinical laboratory evaluations 
• Vital signs 
• Electrocardiograms (ECGS) 
• Physical examinations 
• Use of concomitant medications 
• Pregnancy testing 

7.2.5 Metabolic, Clearance, and Interaction Workup 

Please see Section 4.4, above and the Clinical Pharmacology Review for additional 
details. No additional data was generated for this sNDA. No formal drug-drug interaction 
studies have been performed in pediatric subjects (<18 years of age). 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

Please see Review Section 2.4, where the triptan class safety issues are presented. As 
noted, the triptans have several areas that have been identified for close monitoring in 
the trials. The events are: 

Drug-Associated Cardiac Events and Fatalities: These have been observed both 
in the Premarketing Experience and Post-marketing Experience with triptans as 
detailed in Section 2.4. There were no fatalities in any of the sponsor’s trials. 
ECG findings are presented in Section 7.4.4, Electrocardiograms. 

Drug-Associated Cerebrovascular Events and Fatalities: Cerebral hemorrhage, 
subarachnoid hemorrhage, stroke, and other cerebrovascular events have been 
reported in patients treated with oral or subcutaneous triptan, and some have 
resulted in fatalities. No reported incidences of cerebrovascular events were 
documented in any of the sponsor’s trials. 

Other Vasospasm-Related Events: Triptans may cause vasospastic reactions 
other than coronary artery vasospasm. Both peripheral vascular ischemia and 
colonic ischemia with abdominal pain and bloody diarrhea have been reported. 
Vital Signs were routinely monitored 
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Serotonin Syndrome: The development of a potentially life-threatening serotonin 
syndrome may occur with triptans, particularly during combined use with 
selective serotonin reuptake inhibitors (SSRIs) or serotonin norepinephrine 
reuptake inhibitors (SNRIs). 

Increase in Blood Pressure: Significant elevation in blood pressure, including 
hypertensive crisis, has been reported on rare occasions in patients with and 
without a history of hypertension. 

Concomitant Drug Use: In patients taking MAO-A inhibitors, sumatriptan plasma 
levels attained after treatment with recommended doses are nearly double those 
obtained under other conditions. 

Use in Women of Childbearing Potential: Pregnancy tests were conducted 
routinely during the trials.  Outcomes of the reported pregnancies in the clinical 
trials are discussed below in Section 7.6.2 (Human Reproduction and Pregnancy 
Data). 

Hypersensitivity: Hypersensitivity (anaphylaxis/anaphylactoid) reactions were 
evaluated during the periodic visits and exams. 

These events, ischemic heart disease, hepatotoxicity, hypersensitivity, cerebrovascular 
events, convulsive disorders, visual disturbances, and possible interactions with 
serotonin reuptake inhibitors (SSRIs) or serotonin norepinephrine reuptake inhibitors 
(SNRIs) (serotonergic syndrome) have been identified by the FDA for safety monitoring. 

7.3 Major Safety Results 

7.3.1 Deaths 

There was one death reported in the 3 trials.  One subject in the long term safety study, 
P086, was involved in a road traffic accident and died.  The death was reported as 
unrelated to the trial. I have reviewed the case report and concur.  The following is a 
sponsor’s summary report of the death. 

Subject AN 20446, a 16-year-old, white female, entered the study on 29-Mar-2010 and 
allocated to the rizatriptan 10 mg group. The first dose of study medication was taken 

(b) (6)
on 31-Mar-2010. The last dose of study medication was taken on 08-May-2010. On 

 the patient was involved in a road traffic accident and died. The cause of 
death was road traffic accident, which was reported by the investigator as not related to 
the study medication. 
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7.3.2 Nonfatal Serious Adverse Events 

The sponsor defined a serious adverse event (SAE) as any AE that resulted in one or 
more of the following: 

•	 Death 

•	 Life-threatening Event – The subject was at risk of death at the time of the event. 
It did not refer to the hypothetical risk of death if the AE was more severe or was 
to progress. 

•	 Inpatient Hospitalization (admission or prolongation). 

•	 Persistent or Significant Disability/Incapacity – Any AE having an outcome that 
was associated with a substantial disruption of the ability to carry out normal life 
functions. 

•	 Congenital Anomaly/Birth Defect – In offspring of subject taking the product 
regardless of time to diagnosis. 

•	 Other Medically Important Events – Important medical events that may not result 
in death, be life-threatening, or require hospitalization may be considered an SAE 
when, based upon medical judgment, they may jeopardize the subject or may 
require intervention to prevent one of the outcomes listed in (the bullet points) 
above. 

Additionally, the sponsor also required collection of information for overdose or cancer.   


For this submission, the sponsor defined an overdose, whether accidental or intentional, 

as ingestion of rizatriptan of more than 5 mg in a 24 hour period for subjects with a body 

weight less than 40 kg at screening and more than 10 mg in a 24 hour period for 

subjects with screening body weight of 40 kg or more. 


PK Study (P083)
 
Thirty one subjects were treated in the PK study (P083).  No SAEs were reported in this 

study. 


Efficacy Study (P082) 
There were a total of 702 subjects (337 subjects in the rizatriptan group and 335 
subjects in the placebo group) treated in the acute efficacy study (P082). A total of 2 
SAEs were reported in the study population.  The SAEs, enterobacter bacteremia and 
migraine, occurred in 2 subjects who received placebo.  These events were classified 
as not related to study drug. No SAEs were reported in subjects who were treated with 
rizatriptan. 
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Safety Study (P086)
 
There were 605 subjects in the interim evaluated population of the long term safety 

study (P086) who received at least one dose of study medication.  Twenty SAEs were 

reported in 17 subjects in the interim population.  Of the 20 SAEs, 4 were deemed to be 

related to study drug. All SAEs were in the rizatriptan 10 mg treatment group. 


The 4 SAEs deemed to be related to study drug were associated with overdose of study 
medication.  Adverse events associated with overdose were reported as serious even if 
no other criteria for SAE were met. The narratives of the 4 subjects experiencing an 
SAE are presented below. 

Subject AN 20075 (dyspnea), a 14-year-old, white female, was enrolled into the 
study on 29-Jan-2010 and allocated to the rizatriptan 10 mg group. The first dose 
of study medication was taken on 03-Feb-2010. On 18-Mar-2010, the patient 
took a dose of study medication, and on 19-Mar-2010, less than 24 hours later a 
second dose of study medication was taken. Dyspnea was reported following the 
dose on 19-Mar-2010; this event resolved the same day (19-Mar-2010). The 
dyspnea was reported by the investigator as mild in intensity and related to study 
medication, and the accidental overdose with adverse event was not related to 
study medication. The patient was discontinued from the study on 10-May-2010 
for lack of efficacy. 

Subject AN 20133 (abdominal discomfort), a 17-year-old, black female, was 
enrolled into the study on 19-Feb-2010 and allocated to the rizatriptan 10 mg 
group. The first dose of study medication was taken on 29-Mar-2010. On 15­
May-2010, the patient took a dose of study medication for a migraine and 
another dose less than 24 hours later on 16-May-2010 for a different migraine. 
The patient developed an upset stomach within minutes of taking study 
medication on both occasions, both events lasting for one hour. The patient 
recovered from upset stomach on 16-May-2010. The upset stomach was 
reported by the investigator as mild in intensity and related to study medication. 
Treatment with rizatriptan was continued. 

Subject AN 20496 (fatigue and abdominal discomfort), a 16-year-old, white 
female, was enrolled into the study on 12-Apr-2010 and allocated to the 
rizatriptan 10 mg group. The first dose of study medication was taken within 24 
hours on 12 Apr-2010. On 19-Apr-2010, the patient took a dose of study 
medication and on 20-Apr-2010, less than 24 hours later a second dose of study 
medication was taken. On 20-Apr-2010, the patient experienced fatigue and 
abdominal discomfort as a result of the overdose; these events resolved later 
the same day (20-Apr-2010). On 18-May-2010, the patient took a dose of study 
medication and on 19-May-2010, less than 24 hours later a second dose of study 
medication was taken. On 19-May-2010, the patient experienced tiredness as a 
result of the overdose; this event resolved on 20-May-2010. The fatigue (both 
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events) and abdominal discomfort were reported by the investigator as mild in 
intensity and related to study medication. Both events of accidental overdose 
with adverse effect were considered as not related to study medication. 
Treatment with rizatriptan was continued. 

Subject AN 20583 (abdominal discomfort), a 16-year-old, white female, was 
enrolled into the study on 07-Apr-2010 and allocated to the rizatriptan 10 mg 
group. The first dose of study medication was taken on 12-Apr-2010, and a 
second dose was taken less than 24 hours later on 13-Apr-2010. On 13-Apr­
2010, the patient experienced abdominal discomfort secondary to the 
accidental overdose; this event resolved the same day. The abdominal 
discomfort was reported by the investigator as mild in intensity and related to 
medication, and the accidental overdose with adverse effect was not related to 
study medication. Treatment with rizatriptan was continued. 

There was one suicide attempt and 2 suicidal ideations. These 3 subjects were 
discontinued from the trial and the 3 events were considered by investigators not to be 
drug related. There was a death (discussed above) that was not related to study 
medication. 

Additionally, there was one case of each of the following events: major depression, 
tibia/fibula fracture, syncope, and sinus bradycardia (discussed in ECG section).  There 
were 2 cases of each of the following events: gastroenteritis and appendicitis.  Again, 
these events were not considered to be drug related.  I have reviewed all the cases and 
concur. 

7.3.3 Dropouts and/or Discontinuations 

PK study (P083)
 
There were no discontinuations or dropouts in the PK study.   


Efficacy study (P082) 
There were no discontinuations or dropouts in the efficacy study due to an adverse 
event. Of the 1010 total number of subjects that were randomized, 308 subjects 
(30.5%) were not treated. The most common reason why subjects were not treated 
was lack of a qualifying migraine (209/308 subjects, 67.9%).   

Of the 702 subjects that were treated with study medication in study P082, 51 subjects 
(7.3%) did not complete the study. Protocol violation was the major reason why these 
subjects failed to complete the study (46/51, 90.2%).  Subjects taking the wrong study 
medication in any stage during the study constituted the largest reason for protocol 
violations (39 subjects). Another 5 subjects took their Stage 2 study medication instead 
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of taking their Stage 1 study medication. An accounting of subject disposition is 

presented in Table 29. 


Table 29 Accounting of Subjects by Treatment Group in the Efficacy Study (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-2) 
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Long term safety study (P086)
 
In the interim population of the long term safety study, 605 subjects enrolled and treated 

with study medication.  Of the 605 subjects, 113 subjects (18.7%) discontinued from the 

study. 


Withdrawal from the study and loss to follow up constituted the two main factors for 
discontinuation. Subject withdrawal was the most common reason for discontinuation 
(37/605 subjects, 6.1%). The next most common reason was loss to follow up (33/605 
subjects, 5.5%). Table 30 provides an accounting of subject disposition in the long term 
safety study. 

Table 30 Accounting of All Enrolled Subjects in the Long Term Safety Study 
(P086, Interim Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 10-2) 
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7.3.4 Significant Adverse Events 

Adverse events specific to triptan use were analyzed in the 3 clinical trials (P083, P082, 

and P086). The sponsor defined triptan related AE as any report of asthenia, chest 

discomfort, dizziness, dry mouth, fatigue, somnolence, myalgia, nausea, paresthesia, or 

throat tightness. 


PK study (P083)
 
There was 1 case of “excessive sleepiness” reported of moderate intensity and lasting 

1.5 hours in a 15 year old subject. The subject was in the rizatriptan 10 mg treatment 
group. There was also 1 case of headache of severe intensity and lasting 1.3 hours in 
another 15 year old subject in the rizatriptan 10 mg treatment group.   

Efficacy study (P082) 
Of the 702 subjects in study P082, 116 (16.5%) reported an AE within 24 hours post 
dose. The incidences of AEs and drug-related AEs were similar between the rizatriptan 
and the placebo groups. In the rizatriptan group, 39 subjects (11.6%) had a drug 
related AE and the placebo group had 39 subjects (10.7%).  No subjects had a serious 
AE and no one discontinued from the study due to an AE.  Table 31 displays a 
summary of the AEs within 24 hours after treatment with study medication in study 
P082. 
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Table 31 Summary of Adverse Events (Within 24 Hours Post Dose) in Efficacy 
Study (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-2) 

Triptan related AEs were similar in incidences between the rizatriptan treatment group 
and the placebo group. There were 33 subjects in each group (9.8% in rizatriptan group 
and 9.0% in placebo group) with triptan related AEs.  Common triptan related AEs in the 
rizatriptan treatment group (≥2% and greater than placebo) consisted of somnolence 
(11/337 subjects, 3.3%), nausea (11/337 subjects, 3.0%), and fatigue (8/337 subjects, 
2.4%). The sponsor reported no clinically important differences in triptan related AEs 
between the rizatriptan and placebo treatment groups.  Distribution of triptan related 
AEs is presented in the table below. 
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Table 32 Summary of Triptan Related Adverse Events (Within 24 Hours Post 
Dose) in Efficacy Study (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-15) 

Long term safety study (P086) 
Of the 373 subjects in the long term safety study (PWR population), 184 subjects 
(49.3%) reported an AE within 24 hours of taking rizatriptan.  Seventy-seven subjects 
(20.6%) reported having a drug related AE.  The rate of AEs and drug related AEs were 
higher in the rizatriptan 10 mg treatment group than in the rizatriptan 5 mg treatment 
group. Seventy-five subjects (21.1%) reported having a drug related AE in the 
rizatriptan 10 mg group while 2 subjects (11.1%) in the rizatriptan 5 mg group had a 
drug related AE. 

Table 33 Summary of Adverse Events (Within 24 Hours Post Any Dose) in Long 
Term Safety Study (P086, PWR Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-17) 
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Triptan related AEs were reported by 74 subjects (19.8%).  All of the triptan related AEs 

occurred in the rizatriptan 10 mg treatment group.  In the PWR population, common 

triptan related AEs consisted of dizziness (6.2%), somnolence (6.2%), nausea (4.6%) 

and fatigue (4.0%). Distribution of triptan related AEs is presented in the table below. 


Table 34 Summary of Triptan Related Adverse Events (Within 24 Hours Post Any 
Dose) in Long Term Safety Study (P086, PWR Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-36) 

7.3.5 Submission Specific Primary Safety Concerns 

No additional submission specific safety concerns were identified during this review. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

PK study (P083) 
In the PWR population of the PK study, there were 14 AEs reported by 10 subjects.  Six 
of these AEs were reported to be possibly or probably related to study drug.  Four of the 
6 possible or probable AE cases related to study drug were determined to be mild in 
intensity. (The cases of severe and moderate intensity AEs have been presented in 
section 7.3.4). The 6 drug related AEs were headache, fatigue, visual impairment, 
hypersomnia, elevated blood pressure and somnolence. 
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Efficacy study (P082)
 
Common AEs reported by ≥2% of subjects within 24 hours post dose in the rizatriptan 

treatment group were somnolence (3.3%), nausea (3.0%), and fatigue (2.4%).  The 

percentage of subjects experiencing AEs was similar between the rizatriptan and 

placebo treatment groups. Table 35 provides a summary of the common AEs reported 

in Study P082. 


Table 35 Summary of Common Adverse Events (Occurring in ≥2% of Subjects) by 
System Organ Class (Within 24 Hours Post Dose) in Efficacy Study (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-6) 

Long term safety study (P086) 
The most common AE reported in study P086 was accidental overdose (subject taking 
2 doses of study drug in 24 hours).  Recall, the sponsor defined an overdose of study 
drug as ingestion of rizatriptan of more than 5 mg in a 24 hour period for subjects with a 
body weight less than 40 kg at screening and more than 10 mg in a 24 hour period for 
subjects with screening body weight of 40 kg or more.  

Of the 373 subjects treated in the P086 PWR population, 77 subjects (20.6%) took more 
than 1 dose of study medication in a 24 hour period. Overdosing of study medication 
occurred in 8 subjects (44.4%) in the rizatriptan 5 mg treatment group and in 67 
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subjects (18.9%) in the rizatriptan 10 mg treatment group.  No subject took more than 2 

doses of study medication in any 24 hour period. 


The sponsor attributes the large number of overdose cases on 2 reasons. The sponsor 

states that “reasons for overdose likely included previous experience with triptan drugs 

in which two doses are allowed in a 24 hour period and confusion on the difference 

between a 24 hour period and a calendar day”. 


The next most common AEs, after study drug overdose, were somnolence (6.5%), 

dizziness (6.5%), nausea (4.8%) and fatigue (4.2%).  All of these AEs occurred in the 

rizatriptan 10 mg treatment group. Except for overdose, there were no AEs reported in 

>1 subject in the rizatriptan 5 mg group.   


Table 36 Summary of Common Adverse Events (Occurring in ≥2% of Subjects) by 
System Organ Class (Within 24 Hours Post Dose) in Long Term Safety Study 
(P086, PWR Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-20) 
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7.4.2 Laboratory Findings 

Laboratory assessments included hematology, blood chemistry, and urinalysis tests.  

The sponsor reported no clinically important laboratory findings in any of the 3 

adolescent studies.  I have reviewed the data. From the submitted clinical trials there 

were 3 cases of interest involving liver enzyme elevations in the long term safety 

studies. These spikes in enzyme levels had either normalized or decreased to levels 

where they no longer exceeded the predefined limits of change by the follow up 

laboratory assessment. 


PK study (P083)
 
Laboratory assessments were conducted at enrollment into the study, pre-dose, 24 

hours post-dose and post-study (10-14 days after last dose administration). There were 

no reported discontinuations or SAEs related to lab abnormalities.
 

Efficacy study (P082)
 
Laboratory assessments were conducted on the first visit (screening/randomization) and 

at post-treatment visit (within 14 days after treatment dose).  The laboratory 

measurement with largest change from the predefined limits was eosinophils (7/321, 

2.2% subjects in rizatriptan group and 7/354, 2% of subjects in placebo group).  Overall, 

there were no clinically relevant differences in laboratory measurements exceeding the 

predefined limits between the rizatriptan and placebo treatment groups. 
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Table 37 Number (%) of Subjects Exceeding the Predefined Limits of Change in 
Laboratory Measurements in All Treated Adolescents (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-33) 

Long term safety study (P086)
 
Laboratory tests were obtained at screening visit and on study visits 1, 3, 6, 9, and 12.   

The sponsor reported the laboratory measurements that had the largest percentage of 

change exceeding the predefined limits were increased eosinophils (14/367, 3.8% of 

subjects), decreased hematocrit (4/227, 1.8% of subjects), and increased potassium 

(4/373, 1.1% of subjects) in the PWR population (Table 38). 


Of note, there were 3 cases of elevated liver enzymes in the interim population of the 
long term study. The sponsor reported treating 605 adolescent subjects in the long 
term safety study. Of these, 598 subjects had post-baseline hepatic laboratory results.  
Three subjects who received rizatriptan 10 mg had elevations of alanine 
aminotransferase (ALT) that exceeded the predefined limits of change for ALT (≥300% 
upper limit of normal, ULN). The following are the case reports of the 3 subjects with 
elevated liver enzymes in the long term study: 
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Subject AN 20053, a 17 year old, white male, took the first dose of rizatriptan on 
18-Feb-2010. On 17-Apr-2010 the patient took a dose of study medication, and 
at the 10-May-2010 visit, the patient’s ALT was 138 IU/L (baseline 26 IU/L [ULN 
33 IU/L]), which exceeded the predefined limits of change; the aspartate 
aminotransferase (AST) (57 IU/L [baseline 21 IU/L]) was above the ULN (36 
IU/L); and bilirubin and alkaline phosphatase were within normal limits (WNL). No 
concomitant medication was reported at the time of ALT, AST, and AST 
elevations. At the next clinic visit (27-Jul-2010), the ALT (21 IU/L) and AST (23 
IU/L) had returned to WNL. 

AN 20102, a 16 year old, white female, took the first dose of rizatriptan on 18­
Feb-2010. On 03-May-2010 the patient took a dose of study medication, and at 
the 11-May-2010 visit, the patient’s ALT was 195 IU/L (baseline 12 IU/L [ULN 35 
IU/L]), which exceeded the predefined limits of change; the AST (107 IU/L 
[baseline 16 IU/L]) was above the ULN (41 IU/L); and bilirubin and alkaline 
phosphatase were WNL. The patient reported having taken olopatadine 
hydrochloride beginning on 10-May-2010. At the repeat laboratory assessment 
(18-May-2011), the ALT (84 IU/L) and AST (44 IU/L) had decreased from the 
previous week, and the ALT no longer exceeded the predefined limits of change. 
At the next scheduled visit (12-July-2010), the ALT (14 IU/L) and AST (19 IU/L) 
had returned to WNL. 

AN 20139, a 17 year old, white male, took the first dose of rizatriptan on 27-Feb­
2010. On 05-Aug-2010 and 06-Aug, 2010, the patient took a dose of study 
medication, and at the 16-Aug-2010 visit, the patient’s ALT was 126 IU/L 
(baseline 25 IU/L [ULN 40 IU/L]), which exceeded the predefined limits of 
change; the AST (56 IU/L [baseline 28 IU/L]) was above the ULN (43 IU/L); and 
bilirubin and alkaline phosphatase were WNL. The patient reported having taken 
800 mg ibuprofen on 16-Aug-2010. At the repeat laboratory assessment (18­
Aug-2010 [last laboratory assessment in the interim  database]), the ALT (95 
IU/L) had decreased from the previous assessment, and it no longer exceeded 
the predefined limits of change; and the AST (43 IU/L) had returned to WNL. 
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Table 38 Number (%) of Subjects Exceeding the Predefined Limits of Change in 
Laboratory Measurements in Long Term Safety Study (Interim Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-41) 

As described in the case reports above, almost all of the liver enzyme abnormalities had 
normalized by the repeat laboratory assessment.  The exception was the ALT level in 
subject AN 20139 which had decreased to the point of not exceeding the predefined 
limits of change. 
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7.4.3 Vital Signs 

The sponsor reports no clinically significant vital signs shifts and no trends for changes 
in vital signs over time in the 3 trials. I reviewed the data and concur. There was one 
adverse event reported (in study P083) for vital signs from the 3 clinical trials submitted.  
Further information regarding vital signs for the clinical trials is provided below. 

Vital signs evaluated as part of the safety monitoring during the clinical trials included 
blood pressure, heart rate, respiratory rate, and temperature.  Table 39 provides the 
sponsor-defined clinically relevant changes in vital signs.  

Table 39 Criteria for Clinically Significant Vital Sign Abnormalities 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 9-4) 

PK study (P083) 
Subjects in the PK study had vital signs assessed at predose and every 20 minutes for 
the first 3 hours post-dose, then every hour until 8 hours post-dose.  Respiratory rate 
and temperature were measured at pre- and post-study time points.  One subject had 
an adverse event due to an increase in blood pressure.  The AE was rated as mild and 
possibly related to study. The following in the sponsor’s summary of the AE: 

In P083 Pediatric PK Study, one patient (AN201) had an increase in blood 
pressure during Day 1. Predose blood pressure was 120/63 and heart rate was 
44 bpm. The blood pressure was the highest at 2 hours postdose when the semi-
recumbent BP was 153/66 and heart rate was 57 bpm; standing BP was 138/73 
with a heart rate of 60 bpm. He reported no unusual symptoms and reported 
feeling his usual self. While the subject had no history of high blood pressure, it 
was noted by the investigator that there is a history of hypertension in the 
families of both parents. The intensity of the adverse event was rated as mild, 
and the investigator considered the event as possibly due to study drug. 
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Efficacy study (P082)
 
Vital signs were obtained at Visit 1 (screening and randomization) and Visit 2 (Post­
treatment). The post-treatment phase could occur anytime from 2 days to 2 weeks after 

treatment with study medication.  No clinically significant changes in vital signs were 

detected in the trial. 


Long term safety study (P086)
 
Vital signs were taken at screening visit and at all scheduled clinic visits (months 1, 2, 3, 

4, 6, 9, and 12). As reported by the sponsor, the vital sign measurement with the 

largest number of subjects that experienced a change exceeding the predefined limits 

was for decreased diastolic blood pressure (54/372, 14.5% of subjects).  Decrease 

systolic blood pressure (38/372, 10.2% of subjects) and decreased pulse (34/372, 9.1% 

of subjects) were the next two most common. 


Table 40 Number (%) of Subjects Exceeding the Predefined Limits of Change in 
Vital Sign Measurements in Long Term Safety Study (PWR Population) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-43) 

Overall, there were no reported adverse events related to vital signs in the long term 
safety study (P086). 

7.4.4 Electrocardiograms (ECGs) 

Electrocardiogram data were summarized by mean changes from baseline in ECG-
measurements for the following parameters: PR Interval, QRS Interval, QT Interval, QTc 
Interval Bazett, QTc Interval Fridericia, and Ventricular Rate.  The sponsor reports that 
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there were no clinically relevant ECG findings in the clinical trials.  I reviewed the ECG 

data and concur with the sponsor’s observations and conclusions. 


PK study (P083)
 
Electrocardiograms were conduced at the following time points in the trial: pre-study, 

pre-dose, 24 hours post-dose and post-study (10-14 days after last dose 

administration). No AEs related to ECG findings were documented.  The sponsor 

reported there were no consistent treatment-related changes in ECG parameters. 


Efficacy study (P082) 
Electrocardiograms were drawn on the first visit (screening/randomization) and at post­
treatment visit (within 14 days after treatment dose).  Summary statistics for ECG 
measurements from baseline and change from baseline in all treated adolescents are 
presented in Table 41.  There were no clinically relevant differences between the 
rizatriptan group and the placebo group with regards to ECG measured parameters.  
Additionally, there were no AEs related to ECG findings in the acute efficacy study. 

Table 41 ECG Change from Pre-Treatment Visit to Post-Treatment Visit in All 
Treated Adolescents (P082) 

(Source: Clinical Study Report, module 5.3.5.1.3, Table 12-37) 

Long term safety study (P086)
 
ECGs were obtained at screening visit and on study visits 1, 3, 6, 9, and 12.  There 

were 2 SAEs related to ECG changes. Both AEs were deemed not to be related to 

study treatment. 
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One subject (AN 20377), a 12 year old white male, was discontinued from the study due 

QT prolongation on ECG. The AE was classified as mild in intensity and considered to 

be unrelated to study medication by the study investigator.  Another subject (AN20382), 

a 13 year old white male, was noted to have sinus bradycardia (heart rate of 50).  The 

patient’s mother reported that the patient has a history of sinus bradycardia and has 

been asymptomatic. Patient was seen by his cardiologist who reported that the sinus 

bradycardia was normal for the patient. The AE was deemed unrelated to study drug by 

the investigator and the subject was not discontinued from the study.   


Prior Pediatric Studies
 
I reviewed ECG related AEs and clinically significant changes from prior pediatric trials 

submitted by the sponsor. Noteworthy ECG-related AEs occurred in study P059 

extension/P061 long term safety in adolescents.  In this open-label study, a total of 686 

subjects were treated with study medication (273 with rizatriptan 5 mg tablet, 281 with 

rizatriptan 5 mg ODT, and 132 with standard care). 


Of the 686 treated subjects in study P059 extension/P061, 9 had ECG related AEs: 4 in 
the tablet, 4 in the ODT, and 1 in standard care group.  One subject in the ODT group 
had a finding of ST segment elevation on ECG that was determined to be possibly 
related to study drug by the investigator. The subject was subsequently discontinued 
from the study. The following is a narrative of the case: 

Subject AN 0183, a 13-year old female patient at site 061035 in the ODT 
treatment group, had an abnormal variant of elevated ST segment. The patient 
had treated a total of 5 migraine attacks with 7 doses of rizatriptan ODT. Her last 
migraine attack was 18 days prior to the adverse experience and was treated 
with 2 doses of study medication. The investigator felt the adverse experience 
was possibly related to study medication and was a clinically significant change 
in the ECG. This adverse experience resulted in the early discontinuation of the 
patient from the study. 

The other 8 ECG related AEs were deemed not to be treatment related and none of the 
8 subjects discontinued from the study.  Seven subjects on rizatriptan (4 in tablet group, 
3 in ODT group) had the following ECG related AEs:  right atrial hypertrophy, right 
ventricular hypertrophy, 1st degree AV block, prolonged QT interval, T-wave 
abnormality, sinus tachycardia, 2nd degree AV block. One subject (in the standard care 
group) had left ventricular hypertrophy. 

There were another 3 ECG findings in this study that were classified as clinically 
significant change and not reported as AEs.  One subject in the rizatriptan tablet group 
had sinus arrhythmia while another subject in the same group had sinus bradycardia.  
One subject in the standard care group had both sinus bradycardia and 1st degree AV 
block. 
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7.4.5 Special Safety Studies/Clinical Trials 

No special safety studies were submitted for this sNDA. 

7.4.6 Immunogenicity 

No investigations of immunogenicity were submitted for this sNDA. 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

All clinical trials in the sNDA used rizatriptan ODT dose of either 5 mg or 10 mg based 
on subject weight, so there were no analyses of adverse events vis-à-vis dosing.   

7.5.2 Time Dependency for Adverse Events 

These do not appear to have been explored for this sNDA. 

7.5.3 Drug-Demographic Interactions 

I analyzed AEs by subgroups based on gender, age, and race for the long term safety 
study (P086). Adverse events by subgroups used the 24 hours and 14 days post 
treatment time points for analysis.  The analyses revealed a consistently higher 
incidence of AEs occurring in females than males (in the categories of at least one AE, 
drug related AEs and triptan related AEs). 

P086 Long Term Safety Study: Subgroup Analysis by Gender 
Of the 355 subjects in the rizatriptan 10 mg group (PWR population), 221 subjects 
(62.3%) were female. Distribution of AEs by gender indicated a higher incidence of AEs 
occurring in females than males. There were 57.0% females with at least one AE 
compared to 37.3% of males.  Drug related AE occurred at a rate of 24.9% in females 
compared to14.9% in males. Similarly, triptan related AEs occurred in 24.0% of 
females but only in 15.7% of males at 24 hours post any dose. Table 42 displays the 
subgroup comparison by gender at 24 hours post any dose. The pattern was similar 
when data were analyzed for 14 days post any dose.   
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Table 42 Adverse Events Summary in Rizatriptan 10 mg ODT Group (Within 24 
Hours Post Any Dose) Subgroup Analysis by Gender in Study P086 

(Source: Clinical Study Report, module 5.3.5.1.2, Table 14-95) 

P086 Long Term Safety Study: Subgroup Analysis by Age 
Of the 355 subjects in the rizatriptan 10 mg group (PWR population), 155 subjects 
(43.7%) were between the ages of 12-14 years and 200 subjects (56.3%) were between 
the ages of 15-17 years. Distribution of AEs by age indicated a higher percentage of 
AEs occurring in the younger (12-14 year old) age group than the older (15-17 year old) 
age group. The proportion of subjects with at least 1 AE in the 12-14 year old group 
compared to the 15-17 year old group was 54.2% versus 46.0%, respectively.  Drug 
related AE occurred in 22.6% of 12-14 year olds compared to 20.0% in the 15-17 year 
old group. Triptan related AEs occurred in 24.5% of subjects in the 12-14 year old 
group and 18.0% of subjects in 15-17 year old group. Table 43 below depicts the 
subgroup comparison by age at 24 hours post any dose.  Results were similar when 
data were reviewed for AEs 14 days post any dose. 
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Table 43 Adverse Events Summary in Rizatriptan 10 mg ODT Group (Within 24 
Hours Post Any Dose) Subgroup Analysis by Age in Study P086 

(Source: Clinical Study Report, module 5.3.5.1.2, Table 14-84) 

P086 Long Term Safety Study: Subgroup Analysis by Race 
Of the 355 subjects in the rizatriptan 10 mg group (PWR population), 304 subjects 
(85.6%) were white. A comparison of white subjects to non-white subjects with regards 
to AEs revealed no meaningful difference in the groups.  A similar proportion of white 
subjects had at least one AE compared to non-whites (49.3% versus 51.0%, 
respectively), a drug related AE (21.4% versus 19.6%, respectively) or a triptan related 
AE (21.1% versus 19.6%, respectively) in 24 hours post any dose.  As with other 
subgroup analyses discussed above, results at 14 days post any dose was similar to 
the 24 hours post any dose. Table 44 depicts the subgroup comparison by race at 24 
hours post any dose time point. 
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Table 44 Adverse Events Summary in Rizatriptan 10 mg ODT Group (Within 24 
Hours Post Any Dose) Subgroup Analysis by Race in Study P086 

(Source: Clinical Study Report, module 5.3.5.1.2, Table 14-106) 

7.5.4 Drug-Disease Interactions 

No formal drug-disease interaction studies have been conducted in pediatric subjects 
for this sNDA.  Since this NDA is a 505(b)1 application, it relies on the same 
recommendations and cautions as described in the package insert of the reference 
listed drug, MAXALT® and MAXALT-MLT®. 

7.5.5 Drug-Drug Interactions 

No formal drug-disease interaction studies have been conducted in pediatric subjects 
for this sNDA.   

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 


No human carcinogenicity studies were conducted for this sNDA. 


7.6.2 Human Reproduction and Pregnancy Data 

A total of 4 pregnancies were reported in the 3 clinical trials that were treated with 
rizatriptan ODT. No conclusions can be drawn from the pregnancy outcomes due to the 
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relatively low numbers of documented pregnancies. These low numbers are 

understandable as pregnancy was an exclusionary criterion in the clinical trials.  

Summaries of the pregnancy cases are presented below.
 

PK study (P083)
 
No pregnancies were reported among adolescent subjects in the PK study (P083). 


Efficacy study (P082)
 
Pregnancies were reported in 2 adolescent subjects during the short term efficacy 

study, P082. The following is a summary of these cases: 


•	 Subject AN 00551, a 15 year old multi-racial female who was randomized into 
the study on 26 May 2010 and took both doses of study medication on 12 July 
2010. At post-treatment visit on 22 July 2010, subject reported positive home 
pregnancy test. A pregnancy test performed in the clinic was also positive.  
Subject returned for a follow-visit with her parents 4 days later to discuss that she 
is intending on carrying the pregnancy to term.  Estimated delivery date was for 

. No further information regarding pregnancy outcome was available 
at the time of the sNDA submission. 

(b
) 

(6
)

•	 Subject AN 00810, a 17 year old multi-racial female who was randomized into 
the study on 29 June 2011. Subject took both doses of study medication on 15 
August 2010. She returned to the clinic for post-treatment visit, including a 
pregnancy test, on 18 August 2010. The post-treatment pregnancy test was 

(b) (6)positive. Subject reported her last menstrual period was on 
Estimated delivery date was for (b) (6). No further information 
regarding the status of the pregnancy was available.  

Long term safety study (P086)
 
There were 2 pregnancies reported in the long term safety study, P086.  Summaries of 

these cases are presented here: 


•	 Subject AN 20054, a 16 year old white female who enrolled into the study on 19 
June 2010.  She was stratified to the rizatriptan ODT 10 mg arm of the study.  
Subject took the first dose of rizatriptan on 24 January 2010.  The last dose of 
study drug was reported to be on 10 October 2010.  Subject presented to the 
clinic on 20 October 2010 for visit #7 and had a positive pregnancy laboratory 

(b) (6)test on evaluation. Her last menstrual period was 
(b) (6)

and estimated 
delivery date was for   No further information regarding the status of 
the pregnancy was available. 

•	 Subject AN 20513, a 17 year old white female who was stratified to the rizatriptan 
10 mg ODT group.  Subject took her first dose of study medication on 7 April 

(b) (6)2010. Her last menstrual period was . Subject became aware that 
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she was pregnant on 13 September 2010. Her last dose of study medication 
was on 14 August 2010. Pregnancy test was confirmed on follow-up clinic visit 

(b) (6)on 6 October 2010. Her estimated delivery date was for 

Additionally, there were a total of 4 pregnancies documented in adolescent subjects 

taking rizatriptan in the clinical trials conducted on adolescents in support of this sNDA.  

Again, no conclusions can be drawn from the pregnancy outcomes due to the relatively 

low numbers of reported cases.  Summaries of pregnancy cases in the supportive trials 

are presented below. 


Efficacy study (P059)
 
There was 1 pregnancy in this acute efficacy study.  Subject AN 1447, a 15 year old 

female, treated a migraine headache with 1 dose of rizatriptan 5 mg tablet.  On post­
treatment visit (day 17), serum pregnancy test was positive.  Subject had an elective 

abortion of study day 43. 


Long term safety study (P059, extension 061)
 
There were 3 documented pregnancies in this long term study in adolescents who were 

treated with rizatriptan 5 mg tablet or ODT formulation.  One subject (AN 0057), age 17, 

was randomized into the rizatriptan 5 mg tablet group.  This subject had a molar 

pregnancy requiring a dilation and curettage.   


The other 2 pregnancy cases were in the rizatriptan 5 mg ODT group.  Subject AN 

0030, age 17, delivered a full term healthy baby.  Subject 1704 had a spontaneous 

abortion. 


7.6.3 Pediatrics and Assessment of Effects on Growth 

A comprehensive review of the literature did not reveal any information regarding 
rizatriptan use in adolescent subjects that might be inconsistent with the product label 
for rizatriptan. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

Overdose 
The sponsor defined overdose as taking a second dose of rizatriptan within 24 hours of 
the first dose. This conservative definition of overdose led to a large number of cases 
being reported in the long term safety study (P086).  Review of the reported overdose 
cases provided in the submission revealed no incidence of significant clinical 
consequence. 
. 
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There were no cases of overdose from study drug in the PK study (P083) or the efficacy 

study (P082). Discussions regarding overdose from study drug have been detailed in 

sections 7.3.3 and 7.3.4 above. 


Drug Abuse Potential
 
While abuse potential of rizatriptan has not been specifically examined in adolescent 

clinical studies, there have been no reports of drug abuse or drug-seeking behaviors of 

adolescent subjects in clinical studies.  Additionally, postmarketing surveillance of 

rizatriptan has not detected any signal for abuse potential. 


Withdrawal and Rebound 
Even though withdrawal effects of rizatriptan have not been specifically examined in 
adolescent clinical studies, no withdrawal effects of adolescent subjects have been 
reported in clinical studies or postmarketing surveillance.  

Similar to withdrawal effects, rebound effects have not been specifically evaluated in 
adolescents.  Nonetheless, a review of the submitted adolescent clinical trials as well as 
postmarketing analysis of rizatriptan reveals no evidence of rebound concerns from 
rizatriptan in adolescents. 

7.7 Additional Submissions / Safety Issues 

There were no data from submissions other than those noted above. 

8 Postmarket Experience 
The sponsor conducted a thorough search of all spontaneous reports relevant to the 
safety of rizatriptan in the pediatric population (≤17 years of age) through the Worldwide 
Adverse Experience System (WAES) database using Periodic Safety Update Report 
(PSUR) criteria from the date of first authorization of rizatriptan in 21 January 1998 
through 31 December 2010. They identified 77 pediatric reports of which 33 were 
considered serious. It is not possible to estimate the total rizatriptan exposure in the 
worldwide pediatric population because rizatriptan sales by patient age are not 
captured. 

Frequently reported events with rizatriptan in the pediatric population were tabulated by 
the sponsor and are listed in the table below. 
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Table 45 Frequent Adverse Events in Pediatric Population (17 Years and 

Younger); Postmarketing Review (21 January 1998 to 31 December 2010 


* Considered a listed event in the CCDS 
for rizatriptan benzoate 

(Source: Adapted from Clinical Study Report, module 5.3.6, Table 1) 

Distributions of the 77 reports by pediatric age and AEs are as follows:   
•	 58 reports (75%) are in 13-17 year age group.  The 58 reports contained a total 

of 135 AEs. 
•	 17 reports (22%) are in the 5-12 year old group.  The 17 reports contained 46 

AEs. 
•	 2 reports (3%) are in the 1-4 year old group   

In total, there were 181 AEs reported in the pediatric population from the postmarketing 
review. The system organ class (SOC) with the most AEs was nervous system disorder 
(43 out of 181 AEs). This was followed by general disorders and administration site 
conditions (34 out of 181 AEs) and injury, poisoning and procedural complications (32 
out of 181 AEs). 
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Review of the AEs in the 77 reports received by the sponsor revealed no new safety 

signals associated with rizatriptan use in the pediatric population.
 

9 Appendices 

9.1 Literature Review/References 

The sponsor conducted a comprehensive literature search seeking reports in English of 
the pediatric experience with rizatriptan. They found 3 references in the executed 
search. Two of the references were studies conducted by the sponsor.  The third study 
was conducted in Finland by Ahonen et al (Neurology 2006; 67:1135–1140).  All 3 
references have been discussed in the sponsor’s submission. 

Additionally, I reviewed the extensive literature citations submitted by the sponsor for 
this sNDA and find them to be appropriate with no data contraindicating use of this 
product in adolescent migraineurs.   

9.2 Labeling Recommendations 

See Revised Label from the Agency. 

9.3 Advisory Committee Meeting 

No advisory committee consideration was needed for this application. 
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