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Executive Summary Section

Clinical Review for NBA 21-450

ExeCutive Summaflg

The sponsor is developing Zomig Nasal Spray (ZNS) 5.0. —-——————- mg for the treatment

of acute migraine. The original NDA was Submitted on February 27, 2002. An Approvable
Letter was issued December 19, 2002. This executive summary and review only covers the

material submitted by the Sponsor in response to our Approvable Letter. My original review of
the NDA submission can be found in DFS.

The active moiety in Zomig Nasal Spray (ZNS), zolrnitriptan, is the same active moiety found in
Zomig Tablets (2.5 and 5.0 mg) approved by the Agency on November 25, 1997 (NDA 20—768)
for the acute treatment of migraine with and without aura in adults. Zolmitriptan is a selective 5»

HTIBHD receptor agonist (a.k.a. triptans) that has been developed for the acute treatment of
migraine with and without an aura. Extensive clinical experience and multiple clinical trials has
demonstrated that oral zolmitriptan is typical ofmembers of its class in its risk/benefit profile.

The original application contained a single large (N=1547), double blind, placebo controlled,
phase III efficacy trial (Trial 311CUS/077, hereafter trial 077) that clearly demonstrated efficacy
for ZNS 5.0, 2.5, 1.0 and 0.5 mg using the clinical spray device. For the primary endpoint of

headache response at 2 hours, all doses of zolmitriptan nasal spray were statistically superior to

placebo (p<0.02 for ZNS 0.5 mg, all others <0.0001), with response rates of 68.9%, 55.3%,
59.1%, and 39.6% for the 5.0 mg, 2.5 mg, 1.0 mg, and 0.5 mg doses, respectively, compared

with 30.7% for placebol. Additionally 2 open label, long term safety trials were also conducted
(Trail 31 1CIL/0078 and 3] lCIL/0122).

The Approvable Letter cites a single deficiency with the original application, the lack of
bioequivalence between the devices used in the majority of trial 077 and the devices intended for
marketing. Several of the in-vitro bioequivalence parameters were outside the acceptable limits.
The Approvable Letter outlines the following options on how the sponsor could remedy the
deficiency.

1. Repeat the in vitro testing using either mechanical actuation or have the break ring re-

manufactured with more narrow specifications before repeating the study.
2. Provide in vivo phannacokinetic data to demonstrate bioequivaience.

3. Pravide efficacy datafrom a well designed, randomized controlled trial.
In addition the sponsor was requested to submit revised draft labeling and a safety update.

In a teleconference with the sponsor on February ll, 2003 we agreed that an interim analyses of

the study 311CUS/0022 (hereafter trial 022) using the commercial device could possibly fulfill
the deficiency relative to ZNS 5.0 mg. Trail 022 is an ongoing, large (N:1384), multicenter,
randomized, placebo controlled study to evaluate the early efficacy (15 minutes) of ZNS 5.0 mg
in the treatment of migraine. " ———-—u———
 

' Source: Sponsor Table 6, lSt AttackAnalysispdf, page 26 of original NDA submission.
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Executive Summary Section

As agreed this submission contains an interim efficacy analysis of trial 022, a safety update and

revised draft labeling. For this review I use an abbreviated version of the suggested CDER

template for NDA reviews. Specific details like PK/PD and chemistry summaries can be found

in my original review and are not repeated here unless germane to the discussion. Primarily I will

focus on the unblinded Interim Efficacy Analysis from trial 022 and the safety update report,

most of which continues to be blinded. A review of the submitted revised labeling will be done

in a separate document in order to facilitate team input.

1. Recommendations

1.] Recommendation 0n Approvability

Considering the favorable risk-benefit balance seen with oral zoimitriptan use in migraine, and

based on efficacy and safety data reviewed in this response to our Approvable Letter and the

original NDA submission, and from a clinical perspective I recommend approval of Zomig

(zolmitriptan) Nasal Spray 5.0 mg (NDA 21-450] for the treatment of acute migraine with and
without an aura in adults.

1.2 Recommendation on Phase 4 Studies and/or Risk Management Steps

Phase IV commitments should include an evaluation of the bioequivalence between the clinical

and proposed commercial device for ZNS ——-h 0.5 mg. Acceptable approaches include the

same options outlined in the original Approvable Letter:

1. Repeat the in vitro testing using either mechanical actuation or have the break ring re-

manufactured with more narrow specifications before repeating the study.

2. Provide in vivo pharmacokinetic data to demonstrate bioequivalence.

3. Provide efiicacy datafrom a well designed, randomized controlled trial.

Additionally as previously suggested in my original review the sponsor should continue with

their development program to evaluate the safety and efficacy of ZNS in adolescent patients. The

Sponsor has been granted a deferral for the pediatric migraine indication by agreement with the

Agency.

2. Summary of Clinical Findings

2.1 Brief Overview of Clinical Program

The efficacy database provided in this submission consist of an Interim Analysis of a single

ongoing large efficacy trial (trial 022) using ZNS 5.0 mg in the prOposed commercial device.

Trial 022 is a multicenter, randomized, double-blind, placebo controlled trial involving 1384

patients to compare the efficacy and tolerability of ZNS 5.0 mg to placebo in the acute treatment

ofmigraine using an early efficacy time point (15 minutes). The interim analysis was designed to

evaluate the first 210 patients from 36 centers who treated the first migraine and provided

efficacy assessments. The primary endpoint of the full study is to evaluate headache response at

15 minutes. The primary endpoint of the Interim Analysis is to evaluate headache response at 2

hours using first attack analysis...
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Executive Summary Section

The safety data base provided in this submission consists of 4 open label PK studies (SA-ZOE—
0001, SA-ZOB-0002, 3‘11CIP/01 10, and 3] ICIL/0124) and two ongoing, double blinded,

placebo-controlled efficacy and tolerability studies (Studies 31 1CUS/OO22 and 311CIL/0120). A
brief description of each trial design can be found in section 2.1 of this review. Additionally the

sponsor provides a brief discussion of post marketing safety reports from countries where ZNS
5.0 mg is approved (Czechoslwakia, Iceland, Slovakia, Sweden, and the United Kingdom).

Overall, new safety data is presented from 121 patients in the 4 pharmacokinetic studies (259

exposures) and 1170 patients from blinded, placebo-controlled Studies 0022 and 0120 (2475

exposures). Safety data from the placebo—controlled studies in this update remains blinded and
unvalidated; therefore no distinction is made between patients who received 5.0 mg zolmitriptan

nasal spray and patients who received placebo. In the clinical pharmacology studies 89 subjects

were given ZNS 5.0 mg, 46 subjects received ZNS 2.5 mg, 21 subjects received ZNS 1.0 mg and

12 subjects received zolmitriptan 10 mg. In trial 022 and 120 all subjects received ZNS 5.0 mg

or placebo.

2.2 Efficacy

The Interim Analysis of trial 022 demonstrates statistical superiority of ZNS 5.0 mg, using the
commercial device, for the primary endpoint of 2-hour headache response, when compared to

placebo. The 2-hour headache response rate for the first treated migraine is demonstrated in the
following sponsor table. As demonstrated in the table ZNS 5.0 mg using the commercial device
was statistically better than placebo at relieving headache pain at two hours compared to placebo

(p=0.0005).

Table I Headache response at 2 hours (first attack) Interim analysis 

 

 

Population Zolmitriptnn S-mg nasal Placebo group Statistical comparison tlogisttc regression}
spray group

[5:108] {erttzt

Number Headache Number Headache Odds ratio 95% confidence p-Hillle

assessed response assessed response interval (LU)
ln ['l'bh' tn [‘lhj)‘

ITT 108 76 (70.4] 100’5 47 (42.0) 2.84 I58. 5.l0 0.0005

’ Percentages are based upon the total number ofattaeks in the ITT for which data were atnilttble at 2 hours.
95".1» Cl (LU) Lower and upper 95% confidence limits ol‘odds ratio ol‘headetrltc response rates for patients
treated with zolmitriptan versus patients treated with placebo.
b Two patients from the placebo group were not included in the analysis ofl-hour headache response: One
patient had missing data at 2 hours: the other patient had taken escape medication before 2 hours when migraine
headache pain was mild [these data were considered missing according to the SAP).
ITT Intent to treat.

Source: Sponsor table 13, interim nnalysls.pdl', page 45.

The response rate for ZNS 5.0 mg using the commercial device (70.4%) is similar to the
response rate for ZNS 5.0 mg using the clinical device in trial 077 (68.9%). However the
treatment effect between trials is appreciably different. In this trial the treatment effect is 23.4%

whereas in u-ial 077 the difference in response rates between ZNS 5.0 mg (clinical device) and

placebo was 38.2%. Most of this difference is accounted for by a lower placebo response rate in
trial 077 (30.7% vs. 47.0% in trial 022). The reason for the difference in response rates in

subjects that received placebobetween the two trials is not apparent from my review.
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The Interim Analysis of trial 022 does not demonstrate superiority for ZNS 5.0 compared to
placebo in the percentage of subjects reporting resolution of their baseline nausea, photophobia
or phonophobia (p20.0736). Despite this lack of superiority the response rate for ZNS 5.0 mg
(clinical device) in trial 077 and ZNS 5.0 mg (commercial device) in trial 022 are nearly
identical for each associated symptom. For some inexplicable reason the response rate for these
endpoints in patients that received placebo in trial 022 were substantially larger than for the
patients that-received placebo in trial 07?, resulting in a lower treatment effect. This as well as

the small cohort size may explain the lack of significance for this secondary endpoint. The

results did favor ZNS 5.0 mg numerically in trial 022 for each symptom.

However the Agency analysis of the preportion of subjects reporting nausea, photophobia, or

phonophobia demonstrates a clear advantage to ZNS 5.0 mg over placebo at 2 and 4 hours. As

demonstrated in Table 8, ZNS 5.0 mg was statistically superior to placebo in the proportion of

subjects reporting photophobia at 2 hours (p=0.0255). Likewise ZNS 5.0 mg was nearly

significantly better than placebo for nausea at 2 hours (p=0.0796) and numerically better than

placebo in the pr0portion of subjects reporting phonophobia (35.6% vs. 26.9%) at 2 hours.

Although the analysis of associated symptoms results in mixed results it should be remembered

this analysis only includes the first 210 subjects to complete the study. The efficacy of

zolmitriptan against the associated symptoms ofmigraine has been demonstrated in other studies

and is not the primary concern of this Interim Analysis.

2.3 Safety

The safety update report provides all new safety information between the period of the last
update (June 27, 2002) up to the most recent cutoff date of December 31, 2002. Overall, new

safety data is presented from 121 patients in 4 pharmacokinetic studies and l 170 patients from

two blinded placebo controlled studies (trial 022 and trial 0120).

In the four clinical pharmacology studies there were no deaths, serious adverse events, or

withdrawal due to adverse events in any healthy volunteer. Across all nasal spray closes the most

common adverse event was dysgeusia. The vast majority of adverse events were mild in intensity
and of short duration.

In the two controlled and blinded clinical trials (022 and 0120) the safety experience reported to

date appears similar to the safety experience I previously reviewed for the full NDA. The

sponsor uses the safety results from the cohort of subject receiving ZNS 5.0 mg (using the

clinical device) in trial 077 as their primary comparison group for safety. A comparison of the

blinded safety data from trial 022 and trial 0120 compared to trial 077 fails to demonstrate any

new safety signals.

In the two blinded placebo controlled trial using ZNS 5.0 mg (commercial device) there were no

deaths and very few serious adverse events (3 to date, all unrelated to treatment). Withdrawal

rates have been reasonable and comparable to withdrawal seen in trial 07? (approximately 1%).

The common adverse events seen in trial 022 and 0120 appear to be similar in nature and
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incidence rates to the adverse events reported in trial 077. The most common adverse events was

dysgeusia (unusual taste) in all studies (generally around 20%). Other common adverse events

include dizziness, nasalpassage irritation, and throat imitation. The majority of reports were

generally rated as mild to moderate and were of short duration. Subgroup analysis by age,

gender, weight and race did not demonstrate any clinically significant differences between
cohorts.

Overall my review of the safety update report does not find any new safety concerns relative to

the use of ZNS 5.0 mg using the commercial device. Since the majority of safety data provided

in this safety update report is blinded or from open label uncontrolled PKJPD studies the new

safety information is generally unacceptable for labeling purposes.

24 Dosing

The data providedm this submission supports the approval of ZNS 5.0 mg using the commercial

device —————-————-——-——_.—._.'"_'- The closing regimen recommendations

for ZNS 5.0 mg is unchanged from my original review, i. e., 1 Spray at the onset of a migraine
with a repeated dose at 2 hours if required. The total amount of Zomig, in any formulation,

should not exceed 10 mg in any 24 hour period.

”PEAR THlS‘flfil
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Clinical Review

1. Introduction and Background
 

The sponsor is developing Zomig Nasal Spray (ZNS) 5.0, mg for the treatment

of acute migraine. The original NDA was submitted on February 27, 2002. An Approvable

Letter was issued December 19, 2002. This submission contains the complete response to our

Approvable Letter. My original review and the Approvable Letter can be found in DFS. In this

review I will strictly focus on the new material submittecLby the Sponsor on March 27, 2003.

The original application contained a single large (N=1547), double blind, placebo controlled,

phase III efficacy tn'al (Trial 311CUS/077, hereafter trial 077) that clearly demonstrated efficacy

for ZNS 5.0, 2.5, 1.0 and 0.5 mg using the clinical spray device. For the primary endpoint of

headache response at 2 hours, all doses of zolrnitriptan nasal spray were statistically superior to

placebo (p<0.02 for ZNS 0.5 mg, all others <0.0001), with response rates of 68.9%, 55.3%,

59.1%, and 39.6% for the 5.0 mg, 2.5 mg, 1.0 mg, and 0.5 mg doses, respectively, compared
with 30.7% for placeboz. Additionally 2 open label, long term safety trials were also conducted
(Trail 311CIL/0078 and 31 1C1L/0122). Additional details regarding the original NDA

submission can be found in my original review in DFS.

The Approvable Letter (dated 12/19/02) cites a single deficiency with the original application,

the lack of bioequivalence between the clinical and proposed commercial spray devices. The

letter outlines the following Options on how the sponsor could remedy the deficiency.

1. Repeat the in vitro testing using either mechanical actuation or have the break ring re-

manufactured with more narrow specifications before repeating the study.

2. Provide in viva pharmacokinetic data to demonstrate bioeqaivalence.

3. Provide eflicacy datafrom a we]! designed randomized controlled trial.

In addition the sponsor was requested to submit revised draft labeling and a safety update.

In a teleconference with the Sponsor on February 11, 2003 we agreed that an interim analyses of

the study 311CUS/0022 (hereafter trial 022) using the commercial device could possibly fulfill

the deficiency relative to the 5-Ing strength of Zomig Nasal Spray (ZNS). Trail 311CUS/0022 is

an ongoing, large (N21384), multicenter, randomized, placebo controlled study to evaluate the

early efficacy (15 minutes) ofZNS 5.0 mg in the treatment of migraine.

t”

This submission contains an interim efficacy analysis of trial 022, a safety update and revised

draft labeling. Statistical superiority of ZNS 5.0 mg using the commercial device was found for

the primary endpoint of 2-hour headache response when compared to placebo according to the

prespecified Interim Analysis of trial 022. The safety update report provides all new safety

information between the period of the last update (June 27, 2002) up to the cutoff date of

December 31, 2002. Overall, new safety data is presented fiom 121 patients in 4

 

2 Source: Sponsor Table 6, 1“ Attack-Analysispdf, page 26 of original NDA submission.
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pharmacokinetic studies and 1170 patients from two blinded, placebo controlled, studies. The

sponsor claims that the report indicates no new safety concerns for ZNS 5.0 mg although the

safety database for the controlled trials are presented in a blinded manner. The sponsor states the

new revised draft labeling includes all the changes suggested by the ‘Agency in our Approvablc
Letter as well as the requested clarifications and editing changes. Additionally the sponsor has

reformatted the Patient Information Leaflet into the suggested question/answer format using the

current Relpax Patient Information Leaflet as a guide.

For this review I use a truncated version of the suggested CDER template for NDA reviews.

Specific details like PK/PD and chemistry summaries can be found in my original review and are

not repeated here unless germane to the discussion. Primarily I will focus on the unblinded

Interim Efficacy Analysis from trial 022 and the safety update report, most of which continues to

be blinded. A review of the submitted revised labeling will be done in a separate document in

order to facilitate team input.

1.1 Important Milestones in Product Development (Updated)

0 7 December 19, 2002 Approvable Letter sent to the sponsor

0 February 11, 2003 Teleconference with sponsor to discuss deficiencies.

II March 26, 2003 Complete Response to Approvable Letter Received

The Approvable Letter cites the lack ofbioequivalence between the clinical and proposed

commercial spray devices.

In a teleconference with the sponsor on February 1], 2003 we agreed that an interim analyses of

the study 311CUS/0022 (hereafter trial 022) using the commercial device could possibly fulfill

the deficiency relative to the Surng strength of Zornig Nasal Spray (ZNS) only.

2. Description of Clinical Data and Sources

The efficacy database provided in this submission consist of an Interim Analysis of a single

ongoing large efficacy trial (trial 022) using ZNS 5 .0 mg in the proposed commercial device.

The safety data base provided in this submission consists of blinded safety data from trial 022

and trial 120 plus 4 open label PK studies. Each of the studies are briefly described below.

Clinical pharmacology studies:

0 SA-ZOB—OOOI: This was an open—label, 2-panel, non-randomized study in healthy volunteers

to study the distribution of 5 .0 mg zolmitn'ptan nasal spray into the central nervous system in

vivo using positron emission tomography.

0 SA-ZOB~0002: This was an open-label, randomized, 4-way cross over, single—center study in

healthy volunteers to determine the fraction intranasally absorbed of an intranasal dose of 5.0

mg zolmitriptan.

0 3IICIP/0110: This was a Phase I, double-blind, placebo-controlled, randomized, incomplete,

crossover study in healthy volunteers to determine the safety, tolerability, and

pharmacokinetics of 5.0 mg zolmitriptan nasal spray.

- 31 lCIL/0124: This was a Phase I, open-label, randomized, single-dose, crossover study in
healthy Japanese volunteerscto determine the safety and pharmacokjnetics of a 2.5 mg tablet
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and 2.5 mg intranasal combined dose of zolmitriptan and a 5.0 mg tablet and 5.0 mg

intranasal combined dose of zolmitriptan.

Placebo-controlled, efficacy, safety, and tolerability studies (ongoing):

0 311CUS/0022: This is an ongoing multicenter, randomized, placebo—controlled, double-

blind, parallel-group study to evaluate the early efficacy and tolerability of a 5.0 mg

intranasal dose of zolmitriptan in the acute treatment of adult subjects with migraine.

- 311CIL/0120: This is an ongoing multinational, multicenter, 2-phase study to assess the

efficacy of and satisfaction with 5.0 mg intranasal zolmitriptan in the acute treatment of

migraine when taken as required by the patient, by single attack comparison to placebo

followed by an open-label treatment period with 5.0 mg intranasal zolmitriptan for 3 isolated
attacks.

Only interim data from trial 022 will be reviewed for efficacy relative to ZNS 5.0 mg using the

commercial device. All studies will be included in my safety discussion. The study reports for

the 4 PK/PD studies are not included in this submission however the sponsor does include a

summary of the safety findings from these studies in their Safety Report Update (SUR).

3. Integrated Review of Efficacy

In this section of my review I present the study design and efficacy results from the interim

analysis of study 022 followed by my comments relative to this study only. Safety will be

discussed in section 4. The first patient was enrolled on 10 September 2002. The study is

presently ongoing.

3.] Detailed Description of Trial 022

Title: “A multicenter, Randomized, Placebo-controlled, Double-Blind, Parallel-Group Trial to

Evaluate Early Efficacy and Tolerability of Zolmitriptan (Zomig) Nasal Spray in the

Acute Treatment of Adults Patients with Migraine”

Trial 022 is a multicenter, randomized, double-blind, parallel group, placebo controlled trial to

compare the efficacy and tolerability of ZNS 5.0 mg to placebo in the acute treatment of

migraine using an early efficacy time point (15 minutes). The trial is being conducted in 162

centers in the United States. Evaluable patients can treat up to two migraines of moderate to

severe intensity with study medication. Escape medication is prohibited for the first 4 hours after

treatment. Following treatment subjects are instructed to return to the study site within 2 weeks

of their last dose of study medication. The interim analysis was designed to evaluate the first 210

patients from 36 centers who treated the first migraine and provided efficacy assessments. Only

the Interim Analysis statistician and the SAS programmers had access to the unblinded treatment

information for these 210 patients.

The primary objective of the study is to evaluate the efficacy of ZNS 5.0 mg at 15 minutes in the

acute treatment ofmigraine. The primary objective of the Interim Analysis is to evaluate efficacy

at 2 hours of ZNS 5.0 mg compared to placebo in the acute treatment of migraine using first

migraine attack data. Multiple attack analysis will be presented in the final report. Additionally

efficacy relative to the associated symptoms will be assessed.
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The full trial is expected to enroll approximately 1592 subjects meeting IHS criteria for migraine

with and without aura to obtain 1384 evaluable patients (692 per cohort). It is estimated this

sample size will provide 90% power to show a difference in headache response rate between

ZNS 5.0 mg and placebo 15 minutes after treatment. Calculations were based on the assumption

that the headache response rate at 15 minutes would be 6% for placebo and 11% for ZNS 5.0 mg.

Although it is not relevant to the interim analysis, which uses a traditional 2-hour response rate, I

am not inclined to believe a treatment effect of 5% at 15 minutes is clinically relevant.

The inclusion and exclusion criteria for this trial are typical for most migraine trials. Included

adult subjects are expected to have a migraine history of at least 1-year duration, be generally in

good health and meet the IHS criteria for migraine with or without aura. Migraine frequency is

not to exceed 6 migraine per month hence debilitated subjects with severe frequently recurring

migraine were excluded.

Restricted medications include the following:
- MAOIs within 2 weeks of randomization.

Unstable migraine prophylaxis within 2 months of randomization.

Propranolol or cimetidine use.
SSRI use within 2 months of randomization.

Use of other migraine therapies (analgesics, anti-emetics, ergots, opiates, or other triptans)

within 24 hours of use of study medication. Naratriptan is not to be used within 36 hours of

treatment and Frovatriptan is not to be used within 5 days before trial treatment.

The primary endpoint for the full study is headache response at 15 minutes after treatment.

Headache response is defined as an improvement in headache pain from moderate to severe to

none or mild using the 4-point scale typically seen in migraine studies. The sponsor should be

encouraged to look at sustained early response as the primary endpoint.

The primary endpoint for the Interim Analysis is headache response at 2 hours only using first

attack data. Secondary endpoint for the Interim Analysis include:

o Headache response at 15 and 30 minutes, and l and 4 hours.

0 Resolution of associated symptoms (nausea, photophobia and phonophobia) at 2 hours
after treatment.

The Interim Analysis plan was originally submitted to the Agency on February 28, 2003. The

interim analysis includes the first 210 evaluable subjects who treated the first migraine with

study medication. This sample size is estimated to provide approximately 90% power of showing

a difference in headache response rate between ZNS 5.0 mg and placebo at 2 hours. Calculations

were based on the assumption that the headache response rate at 2 hours would be 39% for

placebo and 69% for ZNS 5.0 mg.

The alpha spending firnction methodology based on Hwang, Shih, and deCani (1990) y-family

approach was used to control the overall two—sided type I error at 5% for both the interim and

final analysis. The 2-sided significance boundaries for the p—values were calculated and pre-
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specified to be 0.0027 and 0.0479 (based on y=-2 and information fraction of t=15%) for the

interim and final analysis, respectively. That is, the statistical significance of the analysis results

for the primary efficacy parameter of 2-hour headache response was tested against a significance

level of 0.0027 for the interim analysis and 0.0479 for the final analysis.

For the primary endpoint, between-treatment group comparisons for the first attack were

performed using the logistic regression method with treatment, region and baseline intensity in

the model. Due to the small sample size in the New England region, the statistical model did not

fit properly, therefore this region was merged with the nearest geographical region, the mid—

Atlantic region, in the final model. The analysis results are presented in terms of odds ratios for

the treatment effects, the associated 95% confidence intervals, and the corresponding p-values.

'The results of this statistical comparison were tested against a 2-sided significance level of

0.0027. No formal analysis was performed by the Sponsor on headache response at 4 hours, 1

hour, 30 minutes, or 15 minutes, but a summary of response rates at these time points is

provided.

Resolution of associated symptoms (nausea, photophobia, and phonophobia) are analyzed at 2

hours using the same logistic regression method with treatment, region, and baseline intensity in

the model as for the analysis of the primary endpoint. The sponsor did not analyze the associated

symptoms in the manner generally requested by the division that being a comparison of the

proportion of subjects with each symptorn at various timepoints. No formal statistical analysis or

summary of other efficacy endpoints are performed for this Interim Analysis. The prestated

Interim Analysis plan did not include an algorithm for missing data.

3.2 Efficacy Results, Interim Analysis of Trial 022

Unblinded efficacy results from 210 patients were analyzed using the Interim Analysis plan

submitted to the Agency in an e-mail dated February 28, 2003. Only first migraine treated results

are presented.

3.2.1 Demographics and Migraine History

The Intent to Treat (ITT) population is the primary population and is defined as all patients who

used trial treatment and provided baseline and post—baseline efficacy data.

The following sponsor table demonstrates the baseline demographics of the patient population in

the Interim Analysis group. As is demonstrated there does not appear to be any significant

differences between cohorts relative to age, gender, race, or average number of attacks per

month. The mean age ofpatients in this study is 39.6 years of age, the majority (67.1%) are

Caucasian, and the vast majority (83.8%) are women.

APPEaRS TiilS WAY
0N 0810mm.
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Table 2 Baseline Demographics, ITT population 

 
Demographic characteristic Treatment group Total

aninitriptan 5- Placebo
mg nasal spray

tNr|031 (N=1021 (N=2101

Age (y) at entry
Mean 38.6 40.4 39.5

SD 9.0 10.0 0.9
Minimum. maximum 21. 63 18. 64 18. 64

Age group. iuunber of patients ('34.)
18 to 39 y 52148.2) 48147.1) 100 (47.61
40 to 65 y 56151.9) 54 (52.9) 110 (52.4)

Sex. number ofpatients ("'11)
Women 89182.4) 87 [85.3) l7(1[83.81

Men ”(17.6) 15:14.7) 34(162)

Race. number of'patients ('52))
Caucasian 72 (66.7) 69 (67.7) 141 (67.1)

Black 28125.9) 29 (28.4) 57127.1)

Hispanic 4 (3.7) 3 (2.9) 7 [3.3)
Asian 2 (1.9) l(1.0) 3 [ 1.4)

Other' 211.9) 0 2(10]

' Other includes any special subgroups.
Source: Sponsor Table 9, interim analysispdl; page 42.

The historical characteristics of patient migraines are similar between treatment groups,

however, a slightly higher percentage of patients in the ZNS group had nausea with their

migraines (85.2% ZN S vs. 80.4% placebo), and a slightly higher percentage of patients in the

placebo group had phonophobia with their migraines (89.8% ZN S vs. 94.1% placebo). The

historical average age at onset of migraine attacks is 21.9 years across both treatment groups and

‘ the average number ofmigraine attacks/month for both groups is 3.6.

Two hundred and ten patients are included in the ITT p0pulation. Of these 108 patients were

randomized to ZNS 5 .0 mg and 102 patients were randomized to placebo. Although all patients

met the definition of the ITT population the sponsor did not include 2 subjects (both placebo) in

the analysis of the primary endpoint since one subject did not provide data at 2 hours and the

other patient took escape medication before 2 hours.

The baseline migraine characteristics were well balanced between cohorts with approximately

75% of the subjects reporting headache pain ofmoderate intensity at baseline for both cohorts

(75.9 for ZNS vs. 74.5 for placebo) and the remainder reporting severe migraine headache pain.

3.2.2 Primary endpoint results

The 2-hour headache response rate for the first treated migraine is demonstrated in the following

sponsor table- As demonstrated in the table ZNS 5.0 mg using the commercial device was

statistically better than placebo at relieving headache pain at two hours compared to placebo

(p=0.0005).
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CLINICAL REVIEW 21-450 
Table 3 Headache response at 2 hours (first attack) Interim analysis 

Population Zolmitriptan S-mg nasal Placebo group Statistical comparison (logistic regression)

spray gro’up - . - , .: 5 ‘_r 1
(NIHIRJ (N402) " ':M'

Number l'leadacl-ie Number Headache Odds ratio 95% confidence p—value
asses-ted response assessed response interval (LU)

(n [at]? {n [at]?

[TT 108 Wit-1'04) 100” 47 [47.0) 2.34 [.58. 5. It] 0.0005 

“ Percentages are based upon the total number ot'attucks in the [TT for whigi data were a\ ailnble at 2 hours.
95% Cl {LU} Lower and upper 95% confidence limits of odds ratio ofltcadachc response rates for patients
treated with zoltnitriptan versus patients treated with placebo.
b Two patients from the placebo group \\'erc not included in the analysis on—hour headache response: One
patient had missing data at 2 hours: the other patient had taken escape medication before 2 hours when migraine
headache pain was mild [these data were considered missing according to the SAP].
[TT Intent to treat.

Source: Sponsor table 13, interim analysisde, page 45.

The response rate for ZNS 5.0 mg using the commercial device (70.4%) is similar to the

response rate for ZNS 5 .0 mg using the clinical device in trial 077 (68.9%). However the

treatment effect between trials is appreciably different. In this trial the treatment effect is 23.4%

whereas in trial 077 the difference in response rates between ZNS 5.0 mg (clinical device) and

placebo was 38.2%. Most of this difference is accounted for by a lower placebo response rate in

trial 077 compared to trial 022 (30.7% in trial 077 vs. 47.0% in trial 022). The reason for the

difference in response rates in subjects that received placebo between the two trials is not

apparent from my review.

The above sponsor analysis excludes two placebo subjects from the ITT population. One patient

due to missing data at the 2 hour time point and a second patient due to the use of rescue

medication prior to 2 hours. The following Agency table demonstrates the analysis of the

primary endpoint using a “last observation carried forward” analysis and treating subjects that

use rescue prior to 2 hours as treatment failures. As can be seen our results are nearly identical to

those of the'sponsor.

Table 4 Headache Res lease at 2 hours, ITT Po I ulation

N=108 N=102

Patients evaluated at 2 hours “—
Patients with 2 hours res uonse % 76 70.4 48 47.1

0-0006

1 Chi-Square Analysis using LOCF algorithm and early escape use equal to failure.

   

 
  

 

 

The sponsor concludes that ZNS 5.0 mg (using the commercial device) is statistically superior to

placebo (p=0.0005) for the treatment ofmigraine with and without aura. I concur with the

sponsor’s conclusion.

3.2.3 Secondary endpoint results

Headache response at other timepoints is summarized in the following sponsor table. As can be

seen ZNS 5.0 mg was numerically superior to placebo for headache response at all timepoints

starting at 15 minutes. This result is consistent with what was seen during trial 077 using ZNS

5.0 mg (clinical device) whereactively treated subjects had significantly better response
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patients that received placebo in trial 022. As can be seen in the following table the percentage of

subjects taking ZNS 5.0 mg reporting resolution of their baseline associated symptoms are nearly
identical between trial 022 and trial 077. The reason for the difference in response rates in

subjects that received placebo between the two trials is not apparent from my review.

 
 

  

 

 
 
 

———_—
M——

In the following table I present the Agency’s analysis of the proportion of subjects reporting each

of these associated symptoms at various timepoints. As demonstrated in the table ZNS 5.0 mg

was statistically superior to placebo in the proportion of subjects reporting photophobia at 2

hours (p=0.0255). Likewise ZNS 5.0 mg was nearly significantly better than placebo for nausea
at 2 hours (p=0.0796) and numerically better than placebo in the proportion of subjects reporting

phonophobia (35.6% vs. 26.9%) at 2 hours. Although the results were not significant for all

associated symptoms it should be remembered this analysis only includes the first 210 subjects to

complete the study. The efficacy of zolmitriptan against the associated symptoms of migraine

has been demonstrated in other studies and is not the primary concern of this Interim Analysis.

  Table 8 Pro ortion of atients reu'ortin an associated s m ntom b time 1" Attack1

_—m—mm—
Nausea

$513?“ 53(491) 46(430) 3603.6) 2503.6) 13(171)
-value 0.1960 0.3979 0.8731 0.7811 0.0333

Phone thobia

"value 0-8741 0-7658

Photo a hobia

“Em“ n(%) 87035.3) 32 (80.4) 69(68.3) 53(536) 50(495) 39 (39.0)N— 102

13:51:?” 1.0%.) 88 (81.5) 80 (74.8) 70(65.4) 5551.9) 23 (21.9)
0.3302 0.3352 0.0255

Using Pearson Chi-Square analysis.

 

  
 

  

  
  

  
  

  
  

 

 

  
   

 
 

  

3.3 Efficacy Conclusions

The primary objective of this Interim Analysis of trial 022 is to assess the efficacy of ZNS 5.0

mg (using the commercial device) for headache relief at 2 hours. The sponsor hopes to

demonstrate that the efficacy seen with ZNS 5.0 mg using the commercial device is similar to the

efficacy seen in trial 077 using the ZNS 5.0 mg in the clinical device in lieu of demonstrating

bioequivalence of the two products. As was discussed in my original NDA review of trial 07'? all
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doses of ZNS using the clinical device were superior to placebo Lp<0.02 for the first-attack

analysis) for headache relief at 2 hours. In both the first-attack and multiple-attacks analyses of
trial 077 there was evidence of a dose response for headache response at 2 hours with the highest

efficacy seen with the highest dose of ZNS.

In the following table I present a brief overview of the Interim Analysis results of the primary

and secondary endpoints of trial 022 presented in this review. The results summarized for the

associated symptoms of nausea, photophobia and phonophobia are from the Agency analysis of

the proportion ofpatients reporting each symptom at the various time points. As can be seen in
the table, there is clear evidence that ZNS 5.0 mg using the commercial device is superior to

placebo for headache relief at 2 hours. Although the treatment effect between trial 077 and 022
are different it appears most of the difference can be accounted for bya higher response rate for

placebo in trial 022. The reason for this higher response rate is not clear from my review
however it may be due to the small sample size or perhaps due to the nature of the subjects that
enter and finish a trial early. DeSpite this difference in treatment effect between trials the

reSponse rates for ZNS 5.0 mg using the commercial device in trial 022 were nearly identical to
the response rates for subjects taking ZNS 5.0 mg using the clinical device in trial 077.

For the associated symptoms of nausea, photophobia, and phonophobia there was a clear

advantage to ZN S 5.0 mg over placebo in the proportion of subjects reporting each of these

symptoms at 2 hours. The proportions of subjects reporting photophobia was significantly lower
in subjects randomized to ZNS 5.0 mg than subjects randomized to placebo. The proportion of
subjects reporting nausea nearly reached statistical significance in subjects taking ZNS 5.0 mg
compared to subjects taking placebo at 2 hours. Finally phonophobia demonstrated a numerical
advantage over placebo at 2 hours and a significant difference between cohorts at 4 hours.

Table 9 Brief summa r of statistical anal sis ZNS vs. Ilacebolzolmitri I tan tablet 2.5 m_

Comparison of ZNS 5.0 mg vs. placebo at various times after

Endpoint treatment (p-values)

mums-mm
Headache Res Ionse

ZNSSDm- “m—m- 0.0005 “
Nausea Pro nortion re I ortin_

ZNS 5.0 m_ 0.3979 0.8781 0.7811 0.0796 0.0883
Phonohobia 'Iroortion reIortin_

ZNS 5.0 m_ 0.8741 0.7658 0.7979 0.1700 0.0041
Photo I hobia Pro I ortion re I ortin_

ZNS 5.0 m- 0.3302 0.6575 0.3352 0.0255 0.0077
on: Not analyzed

     

The sponsor provides the following conclusions relative to efficacy
1. Zolmitriptan 5-mg nasal spray [using the commercial device] was more eflicacious than

placebo in the treatment ofmigraine headache with or without aura in adults. Statistical
superiority ofzolmitriptan wasfoundfor the primary endpoint of2—hour headache response
when compared with placebo according to the prespecified Interim Analysis significance

boundary of0.002 7. - «a
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2. The zolmitriptan 5-mg nasal spray group also achieved numerical superiorityfor headache

response at the earlier and later timepoints. The headache response increased consistently at

all timepointsfrom J5 minutes to 4 hours.

3. In the subset ofpatients with migraine-associated symptoms at baseline, the resolution of

nausea, phonophobia. andphotophobia occurred at numerically higher rates in the

zolmitriptan 5-mg nasal spray groupfor all 3 symptoms at 2 hours. This separationfrom

placebo did not achieve statistical significance; however, the sample size for each group was
small.

4. These data provide evidence of the efiicacy ofthe zolmitriptan 5—mg nasal spray commercial
device.

My review of the submission results in similar conclusions. Trial 022 was clearly positive for the

primary endpoint headache response at 2' hours and clearly demonstrated clinically significant

improvement in the proportion of subjects reporting nausea, photophobia and phonophobia at

later times. Although the treatment effect using ZNS 5.0 mg in trial 022 using the commercial

device was smaller than the treatment effect seen in trial 077 using the clinical devise the actual

reSponse rates were nearly identical for the 2 devices. In conclusion, with respect to efficacy, I

recommend zolmitn'ptan nasal spray 5.0 mg be approved for marketing in the United States.

4. Integrated Review of Safety

My original safety review includes the safety results from 5 clinical pharmacology trials, 1

placebo controlled, dose—ranging trial (077), and 2 long-term uncontrolled safety trials (07S and

122). The last safety report update was submitted on 27 June 2002 and was reviewed during my

original NDA review.

In this review I will present the safety results from the 4 recently completed pharmacokinetic

studies (SA-ZOB-OOOl, SA-ZOB-OOOZ, 311CIPf0110, and 311CIL/0124) and 2 ongoing, double

blinded, placebo—controlled efficacy and tolerability studies (Studies 311CUS/0022 and

3llCIL/0120). A brief description of each trial design can be found in section 2.] of this review.

Additionally the sponsor provides a brief discussion of post marketing safety reports from

countries where ZNS 5.0 mg is approved (Czechoslovakia, Iceland, Slovakia, SWeden, and the

United Kingdom).

The safety data base included in this submission is either blinded or from open label PK studies

hence few details will be adequate for labeling purposes unless significant findings are

demonstrated. When appropriate the sponsor includes summary results from trial 077 (usually

5.0 mg cohort) in their discussion of safety in order to provide a comparison of results seen in the

blinded controlled trials which used ZNS 5 mg (commercial device) only.

The safety monitoring during trial 022 includes a screening physical with a nose and throat

examination as well as an ECG, urine pregnancy test, and clinical laboratories (CBC,

Comprehensive Metabolic Panel and Urinalysis). Post treatment assessments include an identical

evaluation and could occur up to 2 weeks after treatment of the second migraine event. Hence

the post treatment laboratory and ECG findings are most likely of minimal importance in

assessing the safety ofZNS unless the evaluation occurred very soon afier treatment. Adverse
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events were recorded if they occurred within 24 hours of treatment unless they were severe or led

to withdrawal.) The details of the safety monitoring in trial 0120 are not provided by the sponsor

but appear to be similar to the monitoring in trial 022.

4.1 Description of Patient Exposure

The exposure data presented in the original 188 included 922 patients treating 2311 migraine
attacks with ZNS in controlled clinical trials, and 1584 patients treating 30,819 attacks with ZNS

in two long term uncontrolled trials. This new safety update report provides a relatively small
amount of additional safety data from the clinical trial program for ZNS collected since the 4-

morith safety update (submitted to FDA on 27 June 2002) up to the data cutoff date of 31
December 2002.

Overall, new safety data is presented from 121 patients in the 4 pharmacokinetic studies (259

exposures) and 1170 patients from blinded, placebo-controlled studies 0022 and 0120 (2475

exposures). Safety data from the placebo-controlled studies in this update remains blinded and
unvalidated; therefore no distinction is made between patients who received 5.0 mg zolmitriptan

nasal spray and patients who received placebo. The following sponsor table outlines new patient

exposures included in this safety update.

Table 10 New Patient exposures included in safety update report 

 

 

Study category (N) Number of exposures to each treatment by study category

Zolmjtriptan Zolmitriptan Placebo Blinded
nasal spray tablets

Clinical plmnnacoiogy (121 l' 168 76 15 0

Placebo-controlled ( 1 1'10)h 0 0 0 2475I
Represents data from clinical pharmacology Studies 0001. 11002. 01 IU. 21nd0124.s
Represents blinded data from placebo-controlled Studies 0022 and 0120.

N Number ofpaticnts.
Source: Sponsor Table l, safetyupdatepdt, page Is

In the clinical pharmacology studies 89 subjects were given ZN S 5.0 mg, 46 subjects received

ZNS 2.5 mg, 2] subjects received ZNS 1.0 mg and 12 subjects received zolmitriptan 10 mg. In

trial 022 and 120 all subjects received ZNS 5.0 mg or placebo.

The safety information provided by the Sponsor is integrated. Individual study reports for the

pharmacokinetic studies and trial 0120 are not provided.

4.2 Patient Demographics

The following sponsor table outlines the baseline demographics of all subjects included in this
update. Since the controlled trial are still blinded it is not possible to determine whether the
cohorts are balanced however the gender ratio, mean age, and racial breakdown are similar to the

demographics I have seen in most controlled clinical trials in migraine. The table demonstrates
the demographics of the ongoing, blinded, controlled studies are similar to the demographics

fiom the original trial 07? although there was slightly more non-Caucasian subjects in trial 022
and trial 0120.
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Table 1] Demographics of safety update population (all doses).

Demographic characteristic Study category

(‘linical pharnuicology‘ Blinded. plnccbo— Study 007?
N—l2l conlrollcdb all doses

N=I I'm (Nan:

Gender tn. 941} Women 70 [57.9) 102‘) [87.1)

Men 5] [42.” lifitllfit

Not recorded 0 l {0.1)

Agctycurs] Mean tSD) 24.6w]: 4l.4llll.31 4{J.5(lll.3)

Age group I840 i lb (95.9) Shit-15.3) 443 [48.0)
(years) tn. ‘f/o]

>4tL60 5 HM} fill [53.2 4(1lit50.HI

>60 0 25(1ii lltl.2]

Not recorded . U 4 (0.3! 0

Weight (kg) Mean {SD} 59.65 (“.471 713211585} 68.5 I 13.5)

Weight group <50 31 [25.6) 23 (2.”) .\AV
(kg) Inflitl

fill-BU 84 (69.4} 553 (72!“ NA\'

>80 6 (5.0} 290 (24.5I .\.-\\4'

Not recorded 0 4 (0.31 \AV

Race in. 9:03 White ll (17.4) 1055 (90.4) 910 (98.3“

Black 0 75 (6.4) [(0.1)

Other: 100 (82.6} 36 (3.1) ll (L2;

Not recorded 0 l (0.!) 0 

Represents data from clinical pharmacology Studies Ulilll. (Mill (ll ill. and l)l24.
Represents blinded data from placebo—controlled Studies 0022 and U] 20.
Other includes Asian (indium. Asian (Oriental. Japanese). and other races not included in White or Black.

N Number ofpaticnls. It Number ofpaticnts in category. NAV Not available.
Source: Sponsor table 2, safetyupdatepdf, page 20.

a
b
E

4.3 Safety Review Findings

The primary source of data for this safety review is the safety update report submitted by the

sponsor March 26, 2003. The safety data base was not provided by the sponsor however case

reports for serious adverse events and deaths were provided by the sponsor and reviewed by me

for this review. Case report forms and individual narratives summaries for adverse events were

reviewed as needed. The adverse events discussed in this safety update were coded by the

sponsor using MedDRA terminology and methodology. The adverse events in trial 077 were

coded using COSTART terminology and methodology. All patient treated with study medication

are included in this safety update report between the period of the last safety update report and

the 31 December 2002 cutoff date for this safety update report.

4.3.1 Deaths

No deaths occurred in any study discussed in this safety update. No deaths occurred in trial 077.
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4.3.2 Serious Adverse Events

There were no serious adverse events reported in any PKJ’PD study discussed in this safety

update.

In the controlled clinical trial 022 and 0120 three subjects (0.3%) reported a serious adverse

event within 24 hours of taking study medication. This compares to a 0.4% reporting rate for

serious adverse events seen in trial 077. The following table briefly outlines the serious adverse

events seen in trial 022 and 0120. None of the events were considered drug related by the

investigators involved with the patient. All events are stiii blinded. My review of the events also
suggests the events were unrelated to study medication.

Table 12 Serious Adverse Events within 24 hours of stud mediation, Trial 022 and 0120.
Patient ID

A 41 year old female developed acute abdominal pain, requiring
. hospitalization, 30 minutes after treating with study medication. The

311CIL/0120/3032/3150. Subtleus event was considered unrelated and the subject continued in the study.
Rechallen -e did not result in similar events.

Skull A 36 year old female experienced a skull fracture secondary to a
MICE/01201320913900 ‘- fracture motor vehicle accident. The event was considered unrelated to studymedication.

A 58 year old female developed “nausea, vomiting, 3 dazed
orientation with respect to time and place, racing thoughts

(confusional state) and perspiration” approximately 7 hours afier
taking study medication. The patient had also taken 2 doses of escape

medication (butorphanol nasal spray). The investigator did not
consider the event related to study medication. The patient withdrew

from the stud .

Confusiona!
state31 lCUS/022l0071/0004 ' 

4.3.3 Withdrawals

There were no withdrawals reported in any PK/PD study discussed in this safety update.

The safety update report lists the adverse events that led to withdrawal up to the time of the

safety cutoff in the entire p0pulation for both trial 022 and trial 0120 . In the controlled clinical

trials 022 and 0120, seventeen subjects (1.5%) withdrew from the study due to an adverse event

in the all—attack analysis. This compares to a 1.3% withdrawal rate due to an adverse event seen

in subjects randomized to ZNS 5.0 mg during trial 077. The following table briefly outlines the

withdrawal due to adverse events seen within 24 hours of study drug administration. Other

withdrawal not summarized here include 3 subjects that withdrew before taking study medication

and a single subject that withdrew due to chest pain eleven day after taking study medication. A

review of the events demonstrates no unusual safety concerns.

APPEARS THIS WAY
ON GRIGEHAL
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Table 13 Withdrawal due to AE within 24 hours of treatment blinded trial 022 and 0120

A 34 year old female developed nausea and burning sensation. . . . "d . , . . .

3] lClU0120/2006f2106 Nausea, burning immediately after treating her 2 migraine With study medication. The
sensation NOS event was rated severe and related to study medication by the

investi - ator.

Paresthesia malaise A 38 year old female developed paresthesia, malaise and somnolence
31 lCIU0120/2008/2077 ’ ’ 1 minute after treating a migraine with study medication. The eventsomnolence . . . . .was constdered moderate interiSi and related to stud medication.

Urticaria NOS A 36 year old female developed urticaria after treating her 1“ migraine
31 10110120002013 148 ’ with study medication. The event was considered mild and related toexanthema . .

stud medication.

Nausea, throat and A 41 year old female developed nausea, throat and nasal passage
nasal passage imitation and foreign body sensation after treating with study11 lLJOl20f302 I311 . . . . . .’ . .

3 C 5 3 irritation, foreign body medication. The events were consrdered mild to moderate and related
sensation. to studv medication.

. . A 19 year old female developed dizziness, headache, neck pain, throat
Dizzmess, headache, tightness approximately l5 minutes after treating a migraine attack

3' [GIL/012080573270 neck pain, throat The epistaxis occurred the following day. All events Were considered
mild to moderate and related to stud medication.

A 63 year old female developed dizziness and worsening nausea 10. . rd . . . . .

31 MIL/01201307613354 Dizziness, nausea minutes after treating her 3 migraine With study medication. The
intenstty of the events is not stated however the events were
considered related to stud dru .

Malaise nausea A 21 year old female developed malaise, nausea etc soon after treating
3| ICILJOIZOI’3077/3367 fa . ’ ’ her 2'“1 migraine with study drug. The event was considered severe andtigue, somnolence . .related to stud medication.

A 57 year old female developed dysgeusia and throat tightness 45
Anxiety, dysgeusia, minutes after taking study medication. The anxiety occurred

311CIU0120/3079/3376 throat tightness approximately 9 hours after taking study medication. The events were
considered moderate intensi and related to stud medication.

A 55 year old female developed dizziness and anxiety approximately
31 lClU0120/3089i3409 Dizziness, anxiety 2.5 hours afier treating her 1‘l migraine with study medication. The

events were considered mild and related stud medication.

1 algia, panic A 40 year old female developed asthenia, arthralgia, restlessness and. . asthenia 4 hours after treating a migraine. Tachycardia and panic
3' lClU0120/3128/3455 reacnon, tachycardia, reaction occurred approximately 12 hours after treatment. The eventsrestlessness, asthenia . . . .were constdered mild to moderate and related to stud medication.

A 22 year old female developed acute tiredness 40 minutes after
31 lCIUOO22/0002/0006 Tiredness treating her 1‘1 migraine. The event was considered moderate and

related to stud medication.

Joint aches, increased A 48 year old female developed severe joint pains, nasal congestion,

3| 1 011002200101,0009 migraine, nasal sore throat, throat tightness and worsening of her migraine 15 to 60
congestion, sore

throat throat ti - htness
‘serotonin effect" 2.5

3| lCUS/OOZflOOlS/OOM Serotonin Effect hours afler treatment. The event was considered related to study
medication. no other details urovided

4.3.4 Common Adverse Events

tightness, epistaxis. 
The most common adverse events seen during the 4 open label PKfPD studies involving healthy

volunteers is summarized in the following Sponsor table. Overall for the 76 healthy volunteers

exposed to ZNS, 46 subjects (61%) reported an adverse event. Of the 168 ZNS exposures (across

all doses, up to 10 mg), 125 (74.4%) exposures had adverse events. The vast majority of adverse

events reported in these studies were rated as mild and none were rated as severe. Across all dose

groups the most common AE was unusual taste (dysgeusia). No significant dose response for any

adverse event is apparent fromreview of the incidence rates for each adverse event except for
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perhaps fatigue and headache. Fatigue was not reported in subjects receiving ZNS 1.0 mg but

was reported in 2.2% of subjects receiving ZNS 2.5 mg and 5.3% of subjects receiving ZNS 5.0

mg. No volunteer receiving ZNS 10.0 mg complained of fatigue however the cohort size is very

small. Headache occurred at a similar frequency in the ZNS 2.5 and 5.0 mg cohorts

(approximately 15%) but was more prevalent in the ZNS 10 mg cohort (41.7%).

Table 14 All AEs (exposure level) by system occurring in more than 2 volunteers

System organ Preferred Zolmitriptan nasal spray
class' term (M edDRA)

1.0 mg 2.5 mg ‘ 5.0 mg 5.011th ill.“ mg
(N:le 1N=46l [New] (N=l3l (N212)

n {'34:} n (‘Hvl n ('12,) n l‘T'uI n (‘5‘)

General disorders Fatigue 0 1 (2.2] 415.3) 2 [15.41 0
and administration
site conditions

Nervous system Dizziness O U 4 [5.3) 0 1 (14.3)
disorders

Dysgcusia 7 (33.3) 35 (76.1] 43156.6) 1 (171 h (50.0)

Headache 0 7(1521 12115.8) l(?.7j 5t41.'l)

Respiratory. Cough 0 3 ((1.5) 1 (1.3) (l U
thoracic. and
mediastinal
disorders

lntranasal 0 5 ( 10.0) 2 [2.6) t) t)
paresthesia

Nasal passage 2 [9.51 0 3 (3.91 (I 0
irrilation

Nasopharyngitis 0 0 212.61 3 {23.1) 0

Pharyrtgitis I {4.31 5 (10.9] 4 [5.3) U 2 (1th.?)

Pharyngo- I (4.541 3(55) 313.9) 1 (7.7) 0
laryngeal pain

Throat irritation 3 t 14.3) 0 2 (2.61 0 1 (8.3) 

A pulient may have an adverse event reported in more than 1 category. ,
Represents nasal spray data from clinical pharmcology Studies 0001. 0002. 01 10. and 0124.
The 5.01m: dose ol'zolrttitriptan in this group was given u ith charcoal.

hole: One subject each in Studies 01 10 and 0124 had fire-treatment adverse events. which were ongoing ut the
time oftrcatmcm: these patients are included in the table.

N. It Number of adverse events.

Source: Sponsor table 4, snfetyupdatepdl', page 23

The most common nasopharyngeal adverse events for volunteers in the 2.5 mg nasal spray dose

groups were intranasal paresthesia and pharyngitis (each 10.9% of volunteers). Because of the

nature of the study (i.e., the addition of charcoal), the most common adverse event in the 5.0 mg

plus charcoal dose group was nasopharyngitis (23.1% of volunteers [primarily due to charcoal]);

in the ZNS 5.0 mg (without charcoal) dose group, pharyngitis (5.3% of volunteers) was the most

common adverse event. The number ofvolunteers with specific nasopharyngeal adverse events

across all dose groups was small. All except a single nasopharyngeal adverse event was reported
as mild.

The following sponsor table provides an overview of adverse events seen to date in the placebo

controlled trials 022 and 0120. As can be seen there is little difference between reporting rates
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and withdrawal seen during these trial compared to the previously completed and reviewed trial

077 (5.0 mg cohort). However care should be made in making this comparison since the reported

rates are blended incidence rates for both placebo and ZN S 5.0 mg. Despite this problem there

does not appear to be any signal for concern.

Table 15 Overview of ABS in placebo controlled trials
 

.-‘\ du'rsi: nem cult-gory. Blinded Blinded Studies 0022 and 0120 Study [3077
Studies 0022 All attacks All attacks

and [”2" Patient level
First attack

Patient letel Patient lexel Atrucl. [cu-I 5.1) mg
fN=E17m [N21 l'i‘tl] (N=2475) Zulmnriprun

nasal spin)
(522»)

n I"»o) n Pu) n (“cl n ("1-)

All when: events 385 (32.0) 500 (42.?) KM (35‘!) l 10 (49,2)

Dung-related adverse events 3251218} 43‘} [37.5] 703 (30.3} [IN (40.2)

All serious adverse events 2 (0.21 1 |ll.2| J {0.1) t (0.4)

Within 24 hours oftreatmenl J 14.0.!) 2 10.3) 3 (0.]: U

Out-Aide on4 hours of treatment 1 {<01} 0 0 I [(1.4)

Dmg-rclated. serious adverse ctents | {<01} l i<0.ll 2 t<(|.l) 0

Adverse ex ems leading to withdrawal l4 (l3) i7 ( l .5) NA 3 (1.3)

Adlersc e\ ems lending to death 0 U 0 0

Nasopituryngcnl adx else ekenls lof- (14. I ) 237 {20.3) 384 [15.5) 48120.3)

Local irritation or soreness 37 [2.3; 49 [4.2) 7'4 (3.01 I0 [4.2)

' Patients ma) fall mm more than 1 category.
N. n Number of patients. NA Not applicable. Note: One patient (2 attacks! in Study [ll 20 was listed as haxing seriou:

adverse events :1: data cutoff. which were included in the table. After data eutot'l: the investigator downgraded these
adverse events to nonscrious and not drug-related.

Source: Sponsor table 7, safetyupdatepdf, page 26

The following sponsor table summarizes all adverse events seen in 1% or more ofpatients that

received ZNS 5.0 mg or placebo in trial 022 and 0120. As can be seen in the table the most

commonly reported adverse event in trial 022 and 0120 is dysgeusia (MedDRA term) at 14.3%.

This compares to 21.2% of subjects receiving ZNS 5.0 mg in trial 077 reporting unusual taste

(COSTART term for dysgeusia). Other common adverse events included dizziness, nasal

passage irritation, and throat irritation. In general the reporting of each adverse event was similar

between trial 022 and 0120 compared to trial 077 although a direct comparison is complicated by

the fact the studies used different coding dictionaries and trial 012 and 022 are blended results of

both placebo and ZNS 5.0 mg cohorts. Despite this problems there does not appear to be any

new safety concerns apparent from this comparison.

APPEARS THIS WAY
0N ORIGINAL
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Table 16 All AEs in placebo controlled studies occurring 21% of patients by system 

 

 

S} stem organ clan Preferred term Blinded studios (1022 and 0120
(Mt-dam)

First attack Jill attacks All attacks
lN$l ITO] Patient level Attack lewl

(NTII'FUI (Ts—241*)

II (‘98) n ("-u) n (‘ful

Ciaistrmntcstmal Drymouth 15”.}; 2] (1.8] 25 IIJJ)
disordcrx

Dyspliagia ll Hill) 2“ (If?) 35 11.4)

Nausea 21 ”.83 it] (4.3) (141(2le

Vomiting NOS 610.5] I.‘ t I. i) IS [011]
Genem] disorders
and administration

site conditions Astlienia 13 (LG) IS {1.5} 1'3 If!!!)

Fatigue Hill“) ' 43 (1.7} .‘5 {3.3)
Museuloskelctal
and conncdiw

lissuc dlxorders Arthrulgiu 8 (“.71 I4 [1.2r Ia {H.h)
Sensation ol'

heaviness ll! ((1‘)) l3 (1.!) 1'.“ (IL?)

Ken ous system
disorders Dizziness 4814.1) 7t| (6.0) X5 134}

Dysgeusia II | (9.5] 167(143) 308 t 1.14]

Headache 9 (0.8) 19 {Lb} 22 ([33]

Hnaocsrhesia 810.?) 14 [ LP.) 1‘1 MR}

Parestltcsia l8 tl.5l 25(11) 35 (1.4}

Somnolcncc 18 tl.5) 29115) 33:1,};

Respiratory;
Ihoracic. and
mediastinal

disorders Dry throat 9 (0.8) !3 (Ll) I-‘t tit?)

Nasal mssage
irritation] 45 (3.8] 72 ((5.2) 103 (4.2]

Pliamigilis l9(|.6) 32 (2.?1 51 (2.!)

Rhinorrhca t7 (LS) 25 (2.1) 3'? (LS)

Throal irritation 49 (4.2) 75 ((1.4) 1 l8 MP“)

Throat lightness . ll [0.0) 1711.5} 23 “1.9) 

N. n Number of'patlems.
Source: Sponsor table 8, safetyupdatepdf, page 28.

The intensity of the adverse events reported above were similarly distributed as the intensity of

adverse events reported in trial 077. Specifically 63% of the reports (all attack level) were

reported as mild, 27% were reported as moderate, and 9% were reported as severe in trial 022

and 0120. Likewise the mean duration of all adverse events were similarly distributed between
trial 0120/0322 and trial 077.

A subgroup analysis of adverse events by gender demonstrates that women have an overall

higher incidence of adverse events then men. (35.8% vs. 30.6% respectively). These results are
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again similar to the findings seen in trial 077 where 39.5% of the women and 30.6% of the men

receiving ZNS 5.0 mg reported an adverse event. Although the reporting rates were higher in
general in women the sponsor states there were no significant gender differences for adverse
events reported by preferred term between genders. Women appeared to report more adverse

event categories than men and women reported dizziness and fatigue somewhat more frequently
(3.8% and 2.6%, respectively, for all attack data) than men (1.2% and 0%, respectively). In

Study 0077, women reported a slightly higher incidence of asthenia, nausea, hyperesthesia, and

unusual taste than men. None of the reported difference appears to be clinically relevant.

A subgroup analysis of all adverse events by age (< 40 years of age vs. 2 40 years of age) and

weight (<50 kg vs. _>_50 kg) demonstrates no clinically relevant difference in trends between

populations. Similarly, a subgroup analysis of all adverse events by race demonstrates no

clinically relevant difference in trends between populations although the non-Caucasian

population was very small (6% Black, 4% other). These findings are similar to the results seen in
trial 077.

4.3.5 Clinical Laboratories

The Sponsor does not present any clinical laboratory data for review. No laboratory data were
collected for trial 0120 and data available for trial 0022 was minimal at the data cutoff date for

the Safety Update Report and were not considered by the sponsor to represent a meaningful

sample. Since most laboratory data is collected days and weeks after treatment its relevance in

the setting of acute treatment is limited.

4.3.6 Vital Signs

The available vital sign data fi'om trial 022 demonstrates no clinically significant changes in vital

signs between visit 1 and visit 2 for the patients evaluated. To date 5 patients (1.1%) had a least 1

abnormal value: 4 patients has systolic blood pressure 590 mm HG with a 320 mm HG decrease

from baseline and 1 patient had a heart rate of2120 beats/minute and a 315 beats/minute
increase from baseline.

4.3.7 Electrocardiogram

For those patients in blinded study 0022 who had at least 1 ECG assessment performed and

provided data at the cutoff date, 288 (65.9%) had at least 1 post-baseline l2—lead ECG done. Of

the 288 patients, 11 (3.8%) patients had treatment-emergent ECG abnormalities. A review of the

data listings (table GS, safety update) for ECG findings at the follow up visit demonstrates no

clinically significant malignant dysrhythmias (mostly non-specific t-wave abnormalities and

sinus bradycardia).

4.3.8 Nose and Throat Examination

Of the 290 patients from trial 022 who had at least I post treatment nose and throat assessment,

17 (5.9%) had at least 1 treatment emergent abnormality. A review of the data listings (table G4,

safety update) demonstrates the vast majority of the findings were consistent with an upper

respiratory tract infection. None of the abnormalities warranted referral to a specialist for

evaluation or follow up.
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4.3.9 Post—Marketing Safety Data

Zornig Nasal Spray 5.0_mg is currently marketed in Austria, Germany, Sweden and the United
Kingdom. The sponsor estimates that in 2002 there were approximately ~— ‘ patient exposures

to ZNS. The sponsor‘s search of the Clin Trace safety database failed to locate any reports of
adverse events associated with the use of ZNS.

4.4 Summary of Critical Safety Findings and Limitations of Data

In the four clinical pharmacology studies there were no deaths, serious adverse events, or

withdrawal due to adverse events in any healthy volunte€r involving 244 exposures. Across all
nasal spray doses the most common adverse event was dysgeusia. Interestingly the incidence of

adverse events did not demonstrate a dose response with ZNS 2.5 mg having the highest

incidence rate (87.0%) compared to 73.7% for ZNS 5.0 mg and 83.3% for zolmitriptan 10.0 mg.

The vast majority of adverse events were mild in intensity and of short duration.

In the two controlled and blinded clinical trials (022 and 0l20) the safety experience reported to

date appears similar to the safety experience I previously reviewed for the full NDA. The

sponsor uses the safety results from the cohort of subject receiving ZNS 5.0 mg (using the

clinical device) in trial 077 as their primary comparison group for safety. A comparison of the

blinded safety data from trial 022 and trial 0120 compared to trial 077 fails to demonstrate any

new safety signals. However we must be careful when making this comparison since the two

new trials are still blinded relative to safety, are still ongoing, and use a different

terminology/methodology system to code adverse events than trial 07'? (trial 077 used

COSTART, trial 0120 and 022 uses MedDRA).

In the two blinded placebo controlled trial using ZNS 5.0 mg (commercial device) there were no

deaths and very few serious adverse events (3 to date, all unrelated to treatment). Withdrawal

rates have been reasonable and comparable to withdrawal seen in trial 077 (approximately 1%).

The common adverse events seen in trial 022 and 0120 appear to be similar in nature and

incidence rates to the adverse events reported in trial 077. The most common adverse events was

dysgeusia (unusual taste) in all studies (generally around 20%). Other common adverse events

include dizziness, nasal passage irritation, and throat irritation. For approximately 60% of

exposures ZNS 5.0 mg did not result in any adverse event being reported. For the remainder the

reports were generally mild to moderate and short duration. Subgroup analysis by age, gender,

weight and race did not demonstrate any clinically significant differences between cohorts.

For first attack and all attacks, the most common naSOpharyngeal adverse events in Studies 0022

and 0120 were nasal passage irritation (6.1%) and throat irritation (6.4%). In Study 0077, the

most common nasopharyngeal adverse events after treatment with ZNS 5.0 mg were paresthesia
(7.6%) and pain in throat (3.8%). For those patients who had nasopharyngeai adverse events,

most were brief and of mild intensity.

Overall my review of the safety update report does not find any new safety concerns relative to

the use ofZNS 5.0 mg using the commercial device. Since the majority of safety data provided

in this safety update report is blinded or from open label uncontrolled PK/PD studies the new

safety information is generallyunacceptable for labeling purposes.
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efficacy of zolmitn'ptan against the associated symptoms of migraine has been demonstrated

in other studies and is not the primary concern of this Interim Analysis.

0 The Interim Analysis of trial 022 supports the sponsor’s contention that ZNS 5.0 mg in the

commercial device is as efficacious as ZNS 5.0 mg using the clinical device in trial O77.

Relative to the safety of ZNS 5.0 mg (commercial device) I provide the following conclusions:

0 Zolmitriptan nasal spray 5.0 mg using the commercial device appears to be well tolerated in

the four clinical PK/PD and two placebo-controlled, blinded studies presented in this safety

update. Although much of the data is still blinded and the controlled studies are still ongoing

there does not appear to be any significant difference in the nature of adverse events reported

compared to the previous safety information reviewed for this NDA.

- Serious adverse events were rare (0-3%) in this safety update and did not appear to be drug
related.

a Withdrawal from the controlled clinical trials due to an adverse event was uncommon (1.5%)

and similar to the rate seen in trial 077 (1.3%).

o Adverse events of all types, including nasopharyngeal adverse events, were typically mild-to-

moderate, transient, and resolved without intervention.

0 The types of adverse events seen were mainly known pharmacological effects of triptans (ie,

paresthesia) or typical of drugs administered via the nasal route (ie, dysgeusia), and were

consistent with those seen before in the zolmitriptan nasal Spray clinical development.

The risk benefit evaluation is discussed in my original review and will not be repeated here other
than stating the risk benefit equation favors the approval of ZNS 5.0 mg for the acute treatment

of migraine.

6.2 Recommendations

From a clinical perspective I recommend the approval of Zomig Nasal Spray (zolmitriptan) 5.0

mg using the commercial device for the mute treatment of migraine with and without an aura.

APPEARS tars WAY
0h GillfilNAl.

Page 30 of 31



‘,.—-.\‘

CLINICAL REVIEW 21-450 

7. Appendix

Appendix 1: List of Tables

Table l Headache response at 2 hours (first attack) Interim analysis............................................. 6
Table 2 Baseline Demographics, ITT population ......................................................................... 14

Table 3 Headache response at 2 hours (first attack) Interim analysis ........................................... 15

Table 4 Headache Response at 2 hours, ITT Population .............................................................. 15

Table 5 Headache response at 15 minutes, 30 minutes, 1 hour and 4 hours, ITT ........................ 16
Table 6 Resolution ofbaseline associated symptoms at 2 hours, ITT .......................................... 16

Table 7 Percentage of subjects reporting resolution of associated symptoms, trial 022/077 ....... 17

Table 8 Proportion ofpatients reporting an associated symptom by time, 1St Attackl ................. 17
Table 9 Brief summary of statistical analysis, ZN S vs. placebo/zolmitriptan tablet 2.5 mg ........ 18

Table 10 New Patient exposures included in safety update report ............................................... 20

Table 1 1 Demographics of safety update population (all doses) .................................................. 21
Table 12 Serious Adverse Events within 24 hours of study mediation, Trial 022 and 0120 ........ 22

Table 13 Withdrawal due to AE within 24 hours of treatment (blinded trial 022 and 0 l 20) 23

Table 14 AllAEs (exposure level) by system occurring in more than 2 volunteers .................... 24

Table 15 Overview ofAEs in placebo controlled trials ................................................................ 25

Table 16 All AEs in placebo controlled studies occurring 21% of patients by system ................ 26

APPEARS This WAY

0N ORIGlNAL

Page 3] of3]



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Kevin Prohaska

7/23/03 04:19:02 PM
MEDICAL OFFICER

Armando Oliva

7/24/03 01:35:38 PM
MEDICAL OFFICER

AM; Ellis term

0e 3&2 “Hit



 
Review and Evaluation of Clinical Data

NDA (Serial Number) 21450(000)

Sponsor: AstraZeneca

Drug: Zomig Nasal Srpay (zolmitriptan)

Proposed Indication: Migraine

Material Submitted: Revised labeling, edr

\\Cdsesub1\n21450\N_000\2002-11-22

Correspondence Date: 11122102

Date Review Completed 1219102

Reviewer: Kevin Prohaska, DO.

1. Introduction

The sponsor submits revised labeling to address multiple obvious formatting problems found

in the previous revised labeling submitted November 5, 2002.

2. Label Review

2.1 Draft Retafl Carton

The sponsor provides a copy of the Draft Retail Carton and immediate product label for each
dose of Zomig Nasal Spray under “labeling” of the original submission (2127/02). The

proposed Retail Carton and immediate product label appear adequate.

2.2 Draft Professional Package Insert

As previously discussed in my original review of the label (Appendix B, NDA Clinical

Review) the sponsor used the Zomig Tablet package insert as the template for the ZNS

package insert and this is acceptable. An annotated version of the differences, with referenced

explanations of the changes between the two labels can be found at the beginning of

summary.pdf (2127/02). On November 5, 2002 the sponsor submitted a supplement to the

NDA application to provide for revised package insert. The intent of the update was to allow

for consistency across zolmitriptan labels and included the addition of anaphylaxis and

ischemic colitis to the post-marketing experience section. However the November 5, 2002

revised labeling has multiple formatting issues and has been replaced with the revised labeling

contained in the November 22, 2002 submission. Additionally, this most recent label includes

one change not contained in the November 5, 2002 submission. The NDC number has been

updated due to a recent change. For the purposes of my review I used the annotated cross—

referenced version of the package insert contained in "summarypdf’ as a tool to orient me to

the sponsor's rationalization for each change however the supplement dated November 22,

2002 has the most recent proposed label. All page numbers referenced in the following

sections refer to the final non-annotated clean version of the package insert, which can be

found in "clean.pdt" (November 22, 2002).

2. 2. 1 Description

This section contains modifications to the description appropriate for the nasal formulation. I

have no comments and defer to the chemistry reviewer for any recommended changes to this
section.
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2. 2. 2 Clinical Pharmacology

The sponsor maintains the ADME format used in the approved Zomig Tablet Label with

changes appropriate for the nasal formulation. The format is acceptable and the changes are

apprOpriately referenced.

- Under Clinical Pharmacokinetics and Bioavailability, page 3, the spacing between the first

and second paragraph (“Food has no...”) is missing

0 Under special populations, Hypertensive Patients, 1 recommend the following
clarification:

From: ' ————————____.__...._._..‘.______.—_—-——-——————————-————
____________________________

M

Tu: “No differences in the pharmacokinetics of oral zolmitriptan or its effects on

blood pressure were seen in mild to moderate hypertensive volunteers compared to
normotensive controls.”

This information is derived from clinical pharmacology study 013 in which oral doses of

zolmitriptan up to 20 mg were given to volunteers with mild to moderate hypertension].

 

l have no other comments and defer to the biopharmaceutics review for any additional

recommended changes to this section.

2.2.3 Clinical Studies

This section has been extensively rewritten to reflect the information derived from Study 077.

All data is well referenced by the sponsor. However I have the following recommendations:

0 In the first paragraph the following change is recommended:

From- NWH

To: “...placebo-controlled trial.”
The ZNS formulation used in Trial 077 included a different device than what is to be

marketed.

0 Table 1 depicts the results of the sponsor’s multiple attacks analysis. The sponsor should

use the data from their first attack analysis (Table 10, 1SI attack analysis, page 31/295)

We should consider limiting the above table to the 22-hour time point only. This would be
consistent with what is found in the Zomig Tablet and Zomig-ZMT Tablet labels.

Likewise the labels for Imitrex Nasal, Frova, and Axen report only 2 hour results. The

label for Imitrex Tablets reports 2 and 4 hours results and the label for Amerge reports

only 4 hour results. The only label that reports early results for headache response is

lmitrex Injection, which reports 10 minutes, 30 minutes, 1 hour, and 2 hour results

' Source: Dr. Armando Oliva’s NDA 20768 (Zomig Tablet) review, page [6.
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. . -- a. 0 To improve clarity I recommend the following revision to the proposed text (page 8,
A ‘ ' cleanpdf):

f I 7
MW-—W_H

\______\

”Y,

T

WV

WK

2.2.4 Indications and Usage

This section contains a modification to the product name appropriate for the nasal formulation

and is acceptable.

2. 2. 5 Contraindications

The sponsor proposes no changes from the Zomig Tablet Label for this section. The proposed
wording is acceptable.

2.2.6 Warnings

This section contains few modifications to the original Zomig Tablet label.

0 Under the subsection “Premarketing experience with zolmi'triptan ” the sponsor adds

information that there were no deaths or serious cardiac events reported in Trial 077. This
change is acceptable.
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0 The sponsor adds a new subsection entitled “Local Adverse Reactions” to describe the

nasopharyngeal effects seen during Trial 077. The content of the information is acceptable

howeverI would recommend the following statement be added after the sentence ending

“...approximately 60% resolved in 1 hour”.

“Nasopharyngeal examinations, in a subset of patients participating in two long term

trials of up to one year duration, failed to demonstrate any clinically significant

changes with repeated use of Zomig Nasal Spray.” "1I V.»

‘m.

—-____.,._—-—--—-_—'—-'“———-—-——________'___

JL/

2.2. 7 Precaution

This section contains modifications appropriate for the nasal formulation. The content

changes are acceptable. The subsection “Carcinogenicity, Mutagenicity, Impaired Fertility”

include new information derived from the preclinical studies using zolmitriptan nasal spray.

The additional information appears acceptable however I defer to the phannacotoxicology
reviewer for additional comments.

2. 2. 8 Adverse Reactions

This section was extensively rewritten by the sponsor to reflect the data obtained from the

clinical development program for Zomig Nasal Spray.’

o L 7 :i

I On page 19 the statement - ._ .
'wshould beu .1

changed to "The incidence of adverse events in controlled clihical trials was not affected
by gender, weight, or age (18-.--- 39 vs. 40 —-- 65 years of age) of patients, or presence of
aura".

0 Under “Urogenital” (page 21) change ’ ———-——-—-to the more common abbreviation,

“PAP smear”, for a Papanicolaou smear.

 

2.2.9 Dosage and Administration

This section has been extensively rewritten from the oral Zomig label to reflect prescribing

information for Zomig Nasal Spray. The changes are acceptable.

2.3 Draft Patient information Sheet

As with the profession package insert the sponsor submits a revised Patient Information Sheet

for Zomig Nasal Spray electronically under “cleanpdf’ (page 25, November 22, 2002

submission) to correct the multiple formatting problems seen in the November 5, 2002

submission. The sponsor used the Zomig Tablet Patient Information sheet as the template for

the ZNS Patient Information sheet and this is acceptable. An annotated version, with

referenced explanations of the changes between the two labels can be found in summary.pdf

(page 37) of the original submission (February 27, 2002).

Most of the changes involve appropriate modifications needed for the ZNS formulation and

are acceptable. However I recommend the following:
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Clinical Review for NBA 21-450

Executive Summary

1. Background

The active moiety in Zomig Nasal Spray (ZNS), zolmitriptan, is the same active moiety found in

Zomig Tablets (2.5 and 5.0 mg) approved by the Agency on November 25, 1997 (NDA 20—768)
for the acute treatment of migraine with and without and aura in adults. Zolmitriptan is a

selective 5-HT13/m receptor agonist (aka. triptans) that has been developed for the acute

treatment of migraine with and without an aura. Extensive clinical experience and multiple

clinical trials has demonstrated that oral zolmitriptan is typical of members of its class in its

risk/benefit profile.

The sponsor’s rationale for developing a nasal formulation is to provide migraine patients with
an alternative treatment option when oral zolmitriptan may not be appropriate. Studies have

shown that oral absorption of triptans is diminished during an acute migraine attack due to the

gastroparesis ofien seen during a migraine attack. It is the sponsor’s belief that a nasal

formulation of zolmitriptan might provide improved absorption and earlier efficacy than oral

zolmitriptan with an acceptable adverse event profile. A pharrnacokinetic study utilizing PET
scans demonstrated that zolmitriptan nasal spray is to a great extent directly absorbed through the

nasal mucosa (see section 3.1.5).

As agreed to by the Division, the clinical development program consists primarily of a single

short—term efficacy trial (Trial 077) and two long-term safety trials (Trial 078 and 0122). Trial

077 demonstrates that ZNS 0.5, 1.0, 2.5 and 5.0 mg (all doses tested) was effective for Headache

Relief at 2 hours (the pre-stated primary endpoint) using the sponsor’s results. _ — '
' «WThe

sponsor seeks approval of ZNS ' - . 5.0 mg’
  

 

The most common adverse events seen during the clinical development program for ZNS was

bad taste in the mouth or unpleasant local sensations, however these were generally mild, self-
limited and rarely led to discontinuations in the clinical trials. The incidence of serious adverse

events (e.g., cardiovascular) was low in the ZNS clinical program and was no greater than what

was seen during the Zomig Tablet clinical development program. The two long—term trials failed

to demonstrate any additional safety concerns with repeated use over a 1 year period.

1.1 Recommendation on Approvability

Considering the favorable risk-benefit balance seen with oral zolmitriptan use in migraine, and
based on efficacy and safety data reviewed for this NDA, and from a clinical perspective 1

recommend approval of Zomig (zolmitriptan) Nasal Spray ”W 5 mg, NDA 21—450)

for the treatment of acute migraine with and without an aura in adults. My recommendations for

changes to the proposed label are contained in Appendix B.
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1.2 Recommendation on Phase 4 Studies and/or Risk Management Steps

f‘ W ”'1

The Sponsor has been granted a deferral for the pediatric

migraine indication by agreement with the Agency.

 

  
_____,__fi .1

WHowever the sponsor informs us they
plan the following clinical trials using Zomig Nasal Spray1n the near future (some may have

already begun):

1. Trial 311CIL/0120: A multicenter, randomized, 2—phase study to assess the efficacy,

safety, and patients’ satisfaction with ZNS 5.0 mg in the acute treatment of a single

migraine when taken as required by the patient. This is a multinational trial (non—

U.S.) scheduled to begin in April 2002. Phase 1 of the study is a double—blind,

placebo—controlled, parallel-group evaluation of the efficacy of ZNS 5.0 mg in a

single migraine attack. Phase 2 is an open-label assessment of safety and patient
satisfaction with ZNS 5.0 mg during the treatment of 3 attacks.

2. Trial 311CU810022: A multicenter, randomized, placebo—controlled, double-blind,

parallel-group trial to evaluate the efficacy and tolerability of ZNS 5 mg in the acute

treatment of adult subjects with migraine. This US trial was scheduled to begin in

June 2002. Its primary objective is to assess whether ZNS 5.0 mg provides early relief

(15 minutes) compared to placebo (protocol submitted July 29, 2002 to IND 53848.

serial 029).
3. Trial 311CIL/0121: A trial to evaluate ZNS in the treatment of cluster headache.

Protocol development is in progress.

2. Summary of Clinical Findings

2.] Brief Overview of Clinical Program

The clinical development plan for Zomig Nasal Spray included in this NDA consists of 1

placebo controlled efficacy study (Trial 311CIL/0077), 2 open—label, long-term safety studies

(Trial 311CIL/0078 and 311CIL1’0122), and 5 pharmacology studies (Trials 0032/GW,

311CIL/004l, 31 lCIL/0079, 31 iCIL/0102, and 31 lCIL/ 104). Since zolmitriptan is already

approved in other formulations and has been well studied the Division agreed that efficacy of the
nasal spray could be based on a single well conducted, controlled, clinical trial (31 1C1L/0077,

hereafter 077).

The five pharmacology studies consists of Si healthy subjects receiving ZNS up to 10 mg as a

single or multiple dose. Trial 077 treated 1547 patients with moderate to severe migraine (with

and without aura), equally randomized to placebo, ZNS 0.5 mg, ZNS 1.0 mg, ZNS 2.5 mg, ZNS

5.0 mg and zolmitriptan tablets 2.5 mg, treating up to three migraine attacks. Trial 078 is an

open-label, long-term (1 year) extension of Trial 077 in which 1097 subjects were initially
randomized to receiveZNS 0.5, 1.0, 2.5 or 5 mg however all subjects were crossed over to ZNS

5 mg once the safety results from Trial 077 were known. Trial 0122 is an ongoing, open-label,

long-term safety (1 year) study in which 536 subjects treat their migraines with ZNS 5.0 mg. In

all, this program consists of approximately 2500 unique individuals receiving over 30,000 doses
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of ZNS. This amount of data provides substantial evidence for the evaluation of safety and
efficacy of ZNS in the treatment of acute migraine with and without aura in adults.

In addition to the clinical development plan cited above the sponsor also relies on the data
derived from the clinical development program for Zomig Tablet and Zomig-ZMT (fast

disintegrating oral formulation). Zomig Tablet (2.5 and 5.0 mg) was approved on November 25,
1997 (NDA 20-768) and Zomig-ZMT (2.5 mg) was approved on February 13, 200] (NDA 21-

231). In all, there were 31 clinical trials involving 4003 unique subjects supporting the approval
of Zomig Tablets and an additional trial involving 380 patients supporting the rapidly dissolving
oral tablet (Zomig ZMT).

As summarized above, zolmitriptan has been extensively studied for the indication of acute

migraine with and without aura in adults. Additionally, a few studies have been conducted using
zolmitriptan tablets in menstrually associated migraines and in adolescents with migraine.
Overall, about 35,000 subjects have been exposed to zolmitriptan (all formulations)in clinical

trials. Based on sales figures, the Sponsor estimates the drug exposure2to be approximately
1,603,000 patient—years between March 1, 2001 through February 20022.

2.2 Efficacy

The single efficacy trial, Trial 077 (N=1547), demonstrates that Zolmitriptan Nasal Spray (5.0,
2.5, 1.0 and 0.5 mg) is effective, compared to placebo, in the treatment of migraine with and

without an aura. The primary endpoint of the trial was headache response at two hours. For the
primary endpoint and most secondary endpoints there was clear evidence of a positive dose
response, with increasing efficacy seen with increasing dose of ZN S. The trial also included a

zolmitriptan tablet arm in order to determine whether ZNS provided additional benefit over the
already approved zolmitriptan product.

All doses of ZNS studied demonstrated a statistically significant difference favoring ZNS,
compared to placebo, for the proportion of patients reporting headache response at 2 hours

(p50.0223 1St attack analysis, p<0.001 multiple attacks analysis, see Table 1 1) using the
sponsor’s analysis. Similar results were seen using the Agency’s analysis however the ZNS 0.5

mg cohort results (p=0.053) were slightly outside the predefined alpha of 5 percent. Generally

there was evidence of a dose response, with increasing benefit seen with increasing dose.

For the multiple secondary endpoints there was a clear advantage for ZNS 5.0 mg and ZNS 2.5
mg over placebo. ZNS 1.0 and 0.5 mg also demonstrated improved efficacy over placebo

however often at a later time point than what was seen for the higher doses of ZNS (typically by
2 hours). For the secondary endpoints of the proportion of patients reporting a photophobia, and
phonophobia at various time points, all doses of ZNS performed quite weil compared to placebo

even as early as 15 minutes. For the secondary endpoint of the proportion of patient reporting
nausea at various time points, only ZNS 5.0 mg demonstrated superiority over placebo at 2
hours. However efficacy over placebo was demonstrated for all ZNS doses at 4 hours. A detailed

discussion of each secondary endpoint can be found in section 6.3.4.

‘Source: Annual Report NBA 20-768 4/30/02 pages
2 Source: Annual Report, NDA 20-768, 4/30/02, page 9
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In discussing the results from these secondary analyses the Sponsor tends to stress how ZNS 5.0

mg is superior to zolmitriptan tablet 2.5 mg. However on dose for dose basis ZNS 2.5 mg failed

to demonstrate any clinical benefit over zolmitriptan tablet 2.5 mg for most endpoints evaluated.

A notable exception was for the endpoint headache pain relief at various times. ZNS 2.5 mg was

superior to zolmitriptan tablet 2.5 mg for pain relief at 15 minutes (p=0.0303) however this

finding was not sustained at 30 minutes or beyond and as such has little clinical implications.

In summary, Trial 077 demonstrates that all doses of ZNS were statistically superior to placebo

for the primary endpoint of headache relief at 2 hours and for most secondary endpoints. The '

differences in responses are clinically relevant. ZNS 2.5 mg provides little clinical benefit over

zolmitriptan tablet 2.5 mg. There is some suggestion that ZNS 2.5 mg may provide an earlier

benefit for headache response compared to oral zolmitriptan 2.5 mg however this benefit does

not appear to be sustained.

2.3 Safety

The safety of ZNS was evaluated in 8 trials involving 2536 individuals and over 30,000 doses.

Ofthese 8 trials, 5 are pharmacology trials involving healthy volunteers and 3 are trials involving

migraine patients- The 3 patient trials include the one efficacy trial cited above and 2 long—tenn,

open-label safety trials. All ZNS trials include the same safety monitoring that was used in

studies in support of zolmitriptan tablet (NDA 20-768) plus additional examinations of the nose

and throats of those patients using ZNS long-term. These trial data therefore provide a fairly

large safety population with adequate monitoring. Since very few adverse events (none serious)

occurred during the 5 pharmacology trials, the bulk of my safety review will concentrate on the 3

clinical trials. In general, ZNS was well tolerated in all studies.

A combined total of 52 serious adverse events (0.2% of all exposures) occurred during Trial 077,

Trial 0122 and Trial 078 with the majority (79%) occurring with an onset greater than 24 hours

after trial drug administration. A discussion of serious adverse events with an onset after 24

hours is contained in the text of this review however due to the lack of temporal relationship to

study medication and the nature of the event it is unlikely they were caused by ZNS. A serious

adverse event within 24 hours of dosing occurred in 1 patient (0.1%) in Trial 077 and in 10

patients (0.8%) in the long term trials 078 and 0122. Only 2 of these events are likely to have

been caused by ZNS, patient 0122/0001 experienced severe nausea and vertigo 23 hours after

treatment with ZNS 5 mg, and patient 122/0005 experienced angina pectoris 15 minutes after

treatment with ZNS 5 mg. A discussion of each of these events can be found in section 7.4.3.

However there was no individual type of SAE that occurred in more than one patient and there

was no evidence of serious adverse events becoming more frequent with increasing duration of
treatment.

Adverse events (AE5) leading to withdrawal occurred in 0.7% in Trial 077 and in 2.8% in the 2

long—term safety trials. In none of the studies were there any apparent trends in withdrawal to

suggest a problem with ZNS.

Common systemic adverse events (nausea, dizziness, paresthcsias) with ZNS are similar in their

intensity and frequency to those seen during the clinical trials for zolmitriptan tablet. The most
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common adverse events seen with zolmitriptan nasal spray were due to its local effect in the

nasopharynx and included “unusual taste”, local paresthesia, throat pain and disorder/discomfort
of the nasal cavity. The overall incidence of adverse events for ZNS increase in dose—related

manner, as is seen with the zolmitriptan tablets. Up to 21.2% of patients treated ‘with ZNS 5.0 mg
complained of unusual taste and 7.6% of patients in the 5 mg dose group complained of

paresthesia. Throat pain and disorder/discomfort of the nasal cavity occur less frequently. The

majority of nasopharyngeal events at all doses resolved within 1 hour. Local irritation and

soreness of the nasopharynx is dose—related and occurred in 2.9% of patients in controlled trials

and resolved in about 4 hours. Systematic nose and throat evaluations conducted in a subset of

patients undergoing long-term treatment showed no indication of clinically significant effects.
Local effects were rarely rated as severe and generally did not result in withdrawal.

In the long-term trials there was no evidence of change in frequency, type, seriousness, or

duration of ABS with increasing duration of treatment. Local irritation of nasopharynx was seen

in 10.7% of patients in long-term trials, but only in 3.2% of attacks in long-term use. The

incidence of AE’s was not affected by gender.

The safety profile of ZNS is similar to that of the oral formulation of zolmitriptan with the added
ABS of local nasopharyngeal complaints, but no increase in serious AEs. At all ZNS doses, all

adverse events were typically mild and transient. Zolmitriptan nasal spray at the dose range
studied (up to 10 mg in Study 136—032) did not reveal any clinically significant cardiac effects,
changes in clinical laboratories, or changes in ECGS. The incidence of adverse events was not

affected by gender, weight, or the presence of rhinitis. There was insufficient experience in non-

Caucasian, geriatric or pediatric populations to assess the impact of race and age on the incidence
of adverse events.

In summary, the eight clinical trials using ZNS demonstrate a safety profile consistent with that

in the original NDA for the conventional oral tablet. Zolmitriptan Nasal Spray was well tolerated

in the dose range studied (05 mg to 5.0 mg) during the three clinical trials. The overall incidence

of adverse events increased in a dose-related manner, however serious adverse events and

adverse events leading to withdrawal occurred in very few patients. There is no evidence to

suggest that in widespread use, the tolerability profile of ZNS will differ from that of the

conventional oral tablet except for the local nasopharyngeal effects. Therefore, the safety section
of the prescribing information for the nasal spray and conventional oral tablet formulations

should, in general, be similar but will require the addition of events related to the route of

administration (e.g., unusual taste) to the list of most frequently reported events.

2.4 Dosing

The sponsor proposes in the label to dose ZNS ’ 5.0 mg at the onset of a migraine with
and with an aura. Retreatment for migraine recurrence or treatment failure may occur at 2 hours

after initial treatment if needed. Subjects should not take more than 10 mg of zolmitriptan in any
form in any 24 hour period. This regimen is similar to the regimen found in the Zomig Tablet
and Zomig—ZMT package insert.
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The safety and efficacy of ZNS in doses up to 5 mg was demonstrated in Trial 077. The safety of

ZNS as a single 10 mg dose was demonstrated in Trial 136—032. The long—term safety of repeat

dosing at 2 hours with ZNS 5 mg is demonstrated in Trial 0122.

The five pharmacokinetic trials for ZNS suggest that the regimen pr0posed is appropriate. ZNS

has the same distribution, metabolism and elimination as Zomig Tablet. ZNS is directly absorbed

through the nasal mucosa with a 41% bioavailability (compared to 40% for Zomig Tablet).

Within 5 minutes of nasal administration zolmitriptan can be detected in plasma and about 40%

of Cmax is reached by 10-15 minutes. Peak concentrations are reached in about 3 hours and

plasma concentration is sustained for 4-6 hours after dosing. There appears to be no

accumulation with repeat dosing and zolmitriptan displays predictable linear kinetics after

multiple doses of 2.5 mg, 5 mg, or 10 mg.

Zolmitriptan tablet and nasal spray is metabolism by the liver to an active N-desmethyl

metabolite. The metabolite’s potency is 2-6 times that of the parent. The mean elimination half—

life for zolmitriptan and the active metabolite after nasal spray administration are 3 hours, which
is similar to the oral tablet.

Effects of impaired renal and hepatic function were not evaluated in the clinical program for

ZNS however caution in dosing is recommended in the label. Effects of size, weight, gender, and
race on metabolism were not evaluated.

The coadministration of sympathomimetic nasal decongestant with ZNS was evaluated in Study

31 lCIL/0102. The study was designed to determine whether the vasoconstrictive properties of

decongestants would alter the absorption of ZNS. lntranasal absorption of ZNS was neither

delayed nor reduced by coadministration of the decongestant.

Overall the pharmacokinetics, metabolism, and elimination profiles of ZNS are similar to the

tablet formulation hence the pr0posed dosing regimen appears reasonable to this reviewer.

2.5 Special Populations

Because over 98% of the participants in the ZNS trials were Caucasian, no conclusions can be

drawn about efficacy or safety among different ethnic or racial groups. Over 80% of the

participants were women, reflecting the natural predilection for migraine in women. When the

234 men are analyzed separately for the same primary endpoints for efficacy, the result was the

same as that obtained for women. Likewise, when men are analyzed separately for AEs, the
nature and frequency of AES is the same as for women.

Elderly and pediatric patients were not enrolled in the clinical trials for ZNS therefore no

conclusion can be drawn about safety and efficacy of ZNS in these populations. Currently the

Sponsor is conducting trials of Zomig Tablets in adolescents pursuant to a Written Request

issued by the FDA on March 26, 1999. According to the meeting minutes3 submitted on March
22, 2000, the Division agrees to allow the Sponsor to defer studies of Zomig Nasal Spray in

“ IND 53,848, Serial 015
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pediatrics until the safety and effectiveness of Zomig Tablets have been evaluated in adolescents.

There is no data on the efficacy and safety of ZNS in patients with hepatic or renal impairment.

There were 18 pregnancies reported in subjects who were administered ZNS during the long

term trials. Of these 18 pregnancies, there were 10 normal births, 5 elective terminations

(including 1 subject where an ultrasound examination at the end of the first trimester revealed a

fetus with no heart activity) and 3 pregnancies with an unknown outcomes. Zomig Tablets and

Zomig-ZMT is rated as Category C for pregnancy (i.e., only to be used if the benefits outweigh

the risks when considering both mother and fetus). A similar designation is proposed for Zomig
Nasal Spray. I agree with the category designation.

AWEEEQ iiii-S “in?LJ
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Clinical Review

1. Introduction and Background

1.1 Proposed Trade Name, Drug Class, Indication, Dose, Regimens, Age Groups

Zomig (zolmitriptan) Nasal Spray (abbreviated herein either ZNS or Zomig NS) is a 5-

hydroxytryptaminelgnp (SHTIBHD) receptor agonist often referred to as a “triptan”. The Sponsor

seeks Agency approval for the use of ZNS 5.0 mg —---—_————__L_- __—--=*~— U in adult patients

with an acute migraine with and without an aura with repeat closing at 2 hours if required. The
drug substance in the nasal Spray is the same active moiety approved in Zomig Tablets 2.5 and

5.0 mg (NDA 20-768, approved November 1997) and Zomig-ZMT (NDA 21—231, approved
April 2001).

1.2 State of Armamentarium for Acute Migraine Indication

There are currently several approved triptan drug products for acute migraine, all of which are

available in oral formulations. Sumatriptan (Imitrex®) is also available as a nasal spray and as a

subcutaneously injectable formulation. All triptans are effective in relieving migraine pain and

its associated symptoms (nausea, photophobia, and phonophobia). The triptans have similar,

though not identical, risk profiles (see section 7.4.14 for additional information on triptan safety).

In addition to triptans, there are a wide variety of approved treatment options for acute migraine
including non-steroidal anti-inflammatory drug products (OTC), aspirin (OTC-pain of migraine
approval only), dihydroergotamines, and isometheptene (Midrin, labeled as “possibly effective in
migraine”).

Since acute migraine is often associated with nausea and gastric stasis, both making oral therapy
problematic, the Sponsor has developed a nasal formulation of zolmitriptan in the hope it would
provide additional benefit to migraine sufferers by bypassing gastrointestinal tract absorption.

Additionally the Sponsor believes a nasal formulation of zolmitriptan will provide less

discomfort, inconvenience and possible risks associated with injectable formulations of triptans
such as sumatriptan injection.

1.3 Administrative History

The following milestones occurred during the clinical devel0pment program for ZNS:

0 July 25, 1997: The Sponsor opens IND 53,848 for zolmitriptan nasal spray.

0 September 4, 1997: The Agency issues a Clinical Hold Letter due to the presence of a
degradant _‘—"—-—-— " not previously evaluated. The Sponsor was instructed by the Agency

to perform several preclinical studies prior to starting Human Protocol 31 1C1L/0077.

- December 1997 through February 1999: The Sponsor conducts, non-IND (outside the United

States), safety and efficacy trial 311ClL/0077 (hereafter Trial 077).

0 March 27, 1998: The Sponsor and Agency meet to discuss CMC issues.

0 March 1998 through February 2000: Trial 31 ICIL/‘OO'J'S (hereafter Trial 078) is conducted.

This trial is an open-label, long-term, safety study extension of Trial 077.
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0 June 17, 1999: The Sponsor submits a complete response to the Clinical Hold (serial 006). A
review by Dr. Armando Oliva states that the “response to our clinical comments (non-Hold)
are acceptable”. A review by the phannacotoxicology reviewer (Dr. Linda Fossom)

recommends continued Hold due to a genetox study demonstrating possible increase
incidence in micronuclei in rats treated with the “degraded” formulation.

0 July 16, 1999: The Agency issues a continued Hold Letter. Results from study TQR/2894
suggests ZNS may be clastogenic. The Agency requests additional studies.

0 November 23, I999: The Sponsor and Agency meet for a pre-NDA meeting to discuss CMC
issues.

0 February 18, 2000: The Sponsor and Agency meet for a pre-NDA meeting. Concluded at the
meeting was the following: (1) It was agreed that a single efficacy study would be sufficient.

(2) The Sponsor was informed that the issues of clastogenicity was still problematic and if
the repeated micronucleus assay was positive the Agency would require the formulation to be
tested in the full in vivo carcinogenicity assay in 2 Species. (3) It was agreed to defer

pediatric studies until after approval. (4) It was decided that if in vitro bioequivalence study
demonstrated device equivalence between the “commercial” nasal Spray device and the

“clinical trial” device, then an in vivo bioequivalence trial waiver could be requested. (5)

M366minutes dated March 22, 2000 for additional
details (serial 015).

0 October 13, 2000: The Sponsor initiates non—IND (outside the United States), long-term
safety trial 311C1L/0122 (hereafter Trial 0122). The trial is still ongoing.

- June 19, 2001: The Sponsor and Agency meet for a Type A meeting. Pre-clinical issues were
discussed as well as what was needed to lift the Clinical Hold (see minutes serial 024).

0 November 15, 2001: The Sponsor provides a complete response to the remaining Clinical
Hold issues (serial 025).

a December l l, 2001: The Agency lifts the Clinical Hold.

. February 27, 2002: NBA 21-450 is submitted by electronic format.

0 June 27, 2002: The sponsor submits a CMC amendment and a 4 month safety update to the
NDA.

- October‘9, 2002: A teleconference was held with the Sponsor to discuss the lack of

equivalence between the device used in the clinical program and the proposed to be marketed
device.

a November 5, 2002 the sponsor submits revised labeling electronically.

1.4 Other Relevant Information

Background information on zolmitriptan can be obtained from NDA 20-768 (Zomig Tablet 5.0
mg and 2.5 mg) and NDA 21-231 (Zomig—ZMT).

2. Clinically Relevant Issues From Other Disciplines.

2.1 Chemistry Manufacturing and Control Issues

The active drug substance, zolmitriptan, is unchanged from Zomig Tablets (NDA 20—768).

Zomig Nasal Spray will be packaged in unit dose nasal spray device that is designed to deliver

5.0 ' 4...?- mg zolmitriptan in a dose volume of 100 pl. ‘___d_____._._.————

Mmedevice is comprised ofa -___._.~____ vial holder
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and actuator device, with an integral stainless steel needle and an _ ,___‘_._*__,_

....—-—--——‘ protection cap.

Zomig Nasal Spray is an aqueous solution composed of the following: zolmitriptan, anhydrous

citric acid, dibasic sodium phosphate (pH=5), purified water and nitrogen. The product will be

manufactured in United Kingdom.

 

ZNS has shown adequate stability after 6 months storage at , RH and 12 months

storage at both ""‘~—-=—. RH and ' w. RH. The proposed expiration period is 24 months
for ZNS 5.0 ——-— mg, *—-—~—————-————-—-—_—“when stored at normal room

temperatures.

Additional information can be obtained from the review conducted by Dr. Martha Heimann.

2.2 Pharmacotoxicology Issues

The pharmacology of zolmitriptan was provided with NDA 20-768 (Zomig Tablet). No new

pharmacology studies have been conducted in support of the ZNS NBA.

The following toxicology studies were conducted in support of this NDA.

- A 2-week oral toxicity study (E95376) in rats of degraded and non—degraded ZNS (125

mg/kg) resulted in minor clinical signs (salivation), reduced body weight gain, minor changes

in clinical chemistry parameters (decreased potassium and increased hemoglobin), and a

reduction in kidney weight (male only). Maximum plasma level of 3i 1C90 at one hour was

4668 ng/ml.

- A 28-day, repeat-dose, toxicity study (TAR2735) in rats demonstrated that intranasal
administration of ZNS was generally well tolerated. Males received an average dose of 23.4,

48.4, or 101.8 mg/kg/day and females received 31.2, 64.4, or 137.6 mg/kg/day. High dose

males had reduced weight gain. Mid dose males and high dose rats of both sexes exhibited

minor rhinitis and nasopharyngitis. There were no treatment related ophthalmoscopic

changes or deaths. The NOEL for rhinitis and naSOpharyngitis was 23.4 mg/kg/day for males

and 64.4 mg/kg/day for females.

0 A 28—day, repeat nasal-dose of degraded and non-degraded ZNS toxicity study (TAR2813) in

rats demonstrated that ZNS was generally well tolerated. Males received an average dose of

72.9 mg/kg/day of nondegraded ZNS and 73.3 mg/kg/day of degraded ZNS, females
received 104.9 and 105 mg/kg/day respectively. Post-dose observations included sniffing,

salivation, paddling, squinting and noisy respiration in all groups. Local irritant effect
included minor rhinitis and nasopharyngitis in both groups. There were no deaths. A 4-week

treatment free period demonstrated reversibility of histopathologic changes.

0 A 26-week, nasal administration toxicity study in rat (TPR2920) demonstrated that ZNS was

generally well tolerated. Males received an average dose of 4.3, 12.3 or 52.3 mg/kg/day,
females received an average dose of 6.8, 20.7 or 83.7 mg/kg/day. One high dose female died

in week 23 of hemorrhage in the thoracic cavity of unknown cause. The investigator did not

believe it was related to treatment. Post-dosing observations included sniffing, salivation,

paddling and erect tail in all dose groups, and squinting and noisy respiration at the high dose
group. The NOAEL is considered 52.3 mg/kg/day in males and 83.6 mg/kg/day in females.
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A 4—week, intranasal toxicity study in monkey (E95375) was conducted to assess local

tolerance to TID administration of degraded (15 mg/day) and non-degraded (30 mg/day)

ZNS. Animals from both treatment groups demonstrated salivation after dosing otherwise

ZNS was well tolerated. There were no treatment related differences in hematology,

urinalysis and clinical chemistry parameters. There were no histopathologic changes in either
group.

A 28—day, nasal administration toxicity study in monkey (TAP97) was conducted to assess

the local tolerance and systemic toxicity of degraded ZNS. Each monkey received an average

of 16.6, 33.1, or 66.2 mgfkg/day. In general the treatment was well tolerated. Post—dose

observations included salivation and vomiting in the higher dose. There was no effect on

food consumption, ophthalmoscoPy, electrocardiography or clinical pathology parameters.

Histopathology was negative for local and systemic effects.

A histopathologic evaluation of monkey tongues (study TKP129) was conducted after 28

days of continuous treatment with ZNS (16.6, 33.1 and 66.2 mg/kg/day). Histopathologic

evaluations were negative for change.

A special toxicity study (CTL/P/5884) was conducted to evaluate the effect of ZNS in the

eyes of rabbits. A single 0.1 ml drop onNS 50 mg/ml was instilled in a single eye ofthree

rabbits and followed for three days. There were no corneal or iridial effects. There was slight

conjunctiva] erythema in 2 animals that resolved within 2 days.

A reproduction study in rats (TTR2980) was conducted to assess the teratogenic potential of

degraded ZNS. Doses of degraded ZNS (0, 100, 400, or 1000 mg/kg/day) was given to

pregnant rats on day 7 through 16 of pregnancy. The number of corpora lutea, live fetuses,

implantation loss and fetal weight were similar between groups. There was an increase in

placental weight in the highest dose group however there was some internal inconsistency

with this finding. There were no major fetal abnormalities. There were no dosage related
visceral or skeletal anomalies. Increased salivation was seen in animals at dose levels of 400

mg/kg/day and above.

Two in—vitro genotoxicity studies (TMV752 and TMV902, Bacterial Mutation Assay) using

degraded ZNS in S. typhimurium and E.coli was negative for any abnormal findings.

An in—vitro cytogenetic study (TYX124) using cultured human lymphocytes exposed to

degraded ZNS was performed. The results demonstrate that ZNS caused a dose related

increase in the incidence of chromosomal aberrations following a 20 hour exposure in the

absence of exogenous metabolic activation system (E9). The study included

cyclophosphamide and mitomycin C as positive controls. There was no evidence of an

increase in chromosomal aberrations with degraded ZNS in compariSOn with the non-

degraded formulation.

A mouse bone marrow micronucleus test using degraded ZNS was performed (TQM1216). A

single oral dose was given to male and female mice at a dose level of 100, 350, and 1000

rug/kg. Bone marrow samples were collected at 24 and 48 hours after dosing. When degraded

ZNS is administered orally there was no increase in the incidence of micronucleated

polychromatic erythrocytes in the bone marrow of mice.

A rat (male) bone marrow micronucleus test, using degraded ZNS was performed

(TQR2894). A single oral dose of 100, 350 and 1000 mgfkg was administered and bone

marrow was sampled at 24 and 48 hours. There was a slight but statistically significant

increase against controls in micronucleated cells 48 hours after administration of degraded ,

ZNS at [000 mg/kg/day. The sponsor felt this observed increase was of no biological
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significance because the values for all groups that received ZNS fell well within the historical

control range for the testing laboratory. [Note: this study resulted in a continued hold letter

being issued on July 16, 1999.]

I A rat bone marrow micronucleus test using degraded and nondegraded ZNS was performed

(TQR3080) to reevaluate the results from study TQR2894. Male and females rats received

100, 350 or 1000 mg/kg ZNS as a single oral dose. Bone marrow samples at 24 and 48 hours

demonstrated no increase in the incidence of micronucleated polychromatic erythrocytes.

0 A rat (female) bone marrow micronucleus test using either placebo or vehicle was performed

(study TXR3098) in order to assess the incidence of micronucleated polychromatic

erythrocytes (MPE) in females. Forty~eight after administration of vehicle or placebo to

female rats, group mean values for the incidence of MPE/2000 polychromatic erythrocytes in
bone marrow ranged from 0.4 to 1.2 MPE/2000 PE. For individual animals the range was 0
to 3 MPE/2000 PE.

0 A rat bone marrow micronueleus test using degraded zolmitriptan was performed to further

evaluate the potentially abnormal findings from Study TQR2894. The study included a

positive control (cyclophosphamide) to assess test sensitivity. The results indicate that

degraded ZNS administered orally up to 1000 mg/kg did not increase the incidence of MPE
in rats.

Additional information regarding each study can be obtained from the review of the NDA

conducted by Dr. Linda Fossom.

2.3 Biopharmaceutical Issues

On October 4, 2002 Dr. Oliva and I had a meeting with the biopharmacology review team to

discuss their progress with the NDA review. At that time they informed us the sponsor’s in-vitro

bioequivalence study between the tested product and the proposed marketed product failed. The

primary problem revolves around the size and dispersion of droplets from the proposed to~be-

marketed nasal spray device. The formulation of ZNS is not changed. A proposed remedy

included having the sponsor perform an in-vivo bioequivalence pharmacokinetic study

comparing the tested product with the proposed marketed product. The sponsor was informed by

teleconference of our concerns on October 9, 2002. Additional information regarding this

problem can be found in the review done by the biophannacology reviewer Dr. Andre Jackson.

2.4 Statistical Review Issues

I conferred with the Agency statistician (Yong-Cheng Wang PhD.) several times throughout my
review of this NDA. Much of what we discussed is blended into the text of this review however

a single finding should be emphasized. In the statistician’s analysis of the primary endpoint the

data for the ZNS 0.5 mg group failed to demonstrate significance (p:0.053). Part of the reason

for the difference between his results and the sponsor’s results (p=0.023) involve the way the

analysis was performed. The sponsor analyzed the primary endpoint using a logistical regression

model using “country’ and “baseline headache intensity” as covariates and included patients in

the zolmitriptan tablet cohort. The statistician’s analysis does not include the zolmitriptan tablet

cohort since he believes this introduces bias and he used the Bonferroni procedure to correct for

multiple comparisons of the primary endpoint (not done by the sponsor). Additional details

regarding this issue can be found in the review done by the statistician.
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0 Plasma concentrations of zolmitriptan and 183091 (active metabolite) were broadly

dose proportional based on CMAX and AUCm, but concentrations were too low at

lower intranasai doses for statistical comparisons.

o Zolmitriptan was well absorbed from all formulations.

- Plasma conccntrations were higher at earlier time points after ZNS [0 mg compared

to zolmitriptan tablets 10 mg.

0 Distribution, metabolism and excretion of zolmitriptan were consistent between
formulations.

- Plasma concentrations profiles were broader and flatter after intranasal dosing than

after oral dosing. Approximately 40% of CMAx is reached within 15 minutes of

intranasal administration compared to within 30 minutes of oral tablet administration.

Zolmitriptan plasma concentrations are subsequently sustained for up to 6 hours. Peak

plasma concentration is achieved by approximately 3 to 4 hours.

I The active metabolite 183C9l and inactive metabolites were delayed in appearance

with ZNS compared to the oral formulation, but showed similar plasma profiles.

3.1.2 Clinical Pharmacology Trial 04] (N=12), PK and pH

Trial 041 is a randomized, 3—period crossover trial to determine the influence of pH‘(5.0 vs. 7.4)

on the absorption of ZNS 2.5 mg and to compare the PK of ZNS 2.5 mg to zolmit‘riptan 2.5 mg

in healthy subjects.
Conclusions:

0 The absorption of zolmitriptan was not affected by pH in the range tested.

a Drug absorption was earlier after intranasal administration than after oral tablet

dosing, with zolmitriptan detected in plasma at 5 minutes post—dose with the
intranasal formulation.

0 The appearance of 183C9l was delayed with the intranasal formulation suggesting

delayed first pass expected with nasal absorption.

0 The relative bioavailability of ZNS 2.5 mg, pH=5, was 102% and was subsequently

chosen for further deveIOpment. Mean absolute oral bioavailability of zolmitriptan

tablet is approximately 40% (NBA 20-768). The bioavailability of intranasal

zolmitriptan is approximately 41%.

3.1.3 Clinical Pharmacology Trial 079 (N=30), PK-multiple doses

Trial 079 is a randomized, double-blind, placebo~controlled, 2-period crossover trial to

investigate the tolerability and PK of zolmitriptan (0.5, 1.0, 2.5 and 5.0 mg) when administered

intranasally in single and multiple doses (2 doses, 2 hours apart) to healthy subjects. Each subject

participated in 2 different cohorts.
Conclusions:

- ZNS is rapidly absorbed.

o CMAx and AUC for zolmitriptan and 183C91 were proportional to zolmitriptan dose

when administered either as single or multiple doses.

0 Median values for TMAx were similar (1.25 to 2.5 hours) after single or multiple

closing.

0 Plasma levels during the multiple dose phase were predictable based on single dose

kinetics and the closing interval used. As expected, plasma concentrations of
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zolmitriptan and 183C91 increased when a second dose is administered 2 hours after
the first, but TMAx and Ty, were similar after single— or multiple dosing.

- No accumulation with repeat dosing was seen.

0 The appearance of 183C91 was delayed with the intranasal formulation suggesting

delayed first pass expected with nasal absorption.

3.1.4 Clinical Pharmacology Trial 102 (N=18), Drug Interaction Study

Trial 102 is a randomized, 2-period crossover trial to evaluate the effect of a nasally-

administered decongestant (xylometazoline I40 mg) on the absorption of ZNS 5 mg when given

to healthy male subjects.
Conclusions:

0 Absorption of ZNS was not affected by the coadministration (30 minutes prior) of a

nasal decongestant.

0 Plasma concentration of zolmitriptan were detectable at 5 minutes after dosing.

3.1.5 Clinical Pharmacology Trial 104 (N=9), Absorption and PET Scan

Trial 104 is a 2-phase trial to assess the distribution of intranasally administered of ”(I-labeled
ZNS 2.5 mg to healthy adults. Phase 1 used a single dose llC-ZNS 2.5 mg. Phase 11 used multiple
doses of “c- ZNS 2.5 mg.
Conclusions:

0 The rapid increase in plasma concentrations immediately after dosing demonstrated that

initial absorption of intranasal llC-zolmitriptan was via the nasopharynx.
o The initial concentration of ' lC-zolmitrptian in the nasopharynx were seen to decrease

with time as the drug was cleared through swallowing. As a direct result, concentrations

of 11C-zolmitrptan observed in the stomach increased during the first 20 to 60 minutes.
0 Concentrations ofradiolabcled ZNS in the lung were very low with only 0.2 and 0.3% of

the initial dose present in the lungs at 20 and 80 minutes respectively.

0 PET scan at 32 minutes demonstrates that there is some direct penetration of ZNS into
brain tissue.

3.1.6 Summary

C] i—labeled zolmitriptan, instilled in the nasopharynx of volunteers and tracked with positron
emission tomography, is directly absorbed through the nasal mucosa. Within 5 minutes of nasal

administration zolmitriptan can be detected in plasma and about 40% of Cmax is reached by 10-

15 minutes. Peak concentrations are reached in about 3 hours and plasma concentration is

sustained for 4—6 hours after dosing.

Zolmitriptan is metabolism by the liver to an active N—desmethyl metabolite (183C9l ).

Elimination is primarily through the kidneys. The metabolite’s potency is 2-6 times that of the

parent. The mean elimination half—life for zolmitriptan and the active metabolite after nasal spray
administration are 3 hours, which is similar to the oral tablet.

Zolmitriptan displays linear kinetics after multiple doses of 2.5 mg, 5 mg, or 10 mg. Mean

absolute bioavailability of the spray is 102%. Zolmitriptan and its active N-desmethyl metabolite

display dose proportionality after single and multiple dosing.
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Effects of impaired renal and hepatic function on ZNS metabolism and elimination have not

evaluated. Effects of size, weight, gender, and race on metabolism were not evaluated.

The coadministration of sympathomimetic nasal decongestant with ZNS was evaluated in Study

311C1L/0102. The study was designed to determine whether the vasoconstrictive properties of

decongestant would alter the absorption of ZNS. Intranasal absorption of ZNS was neither

delayed nor reduced by coadministration of the decongestant.

Overall the pharmacokinetics, metabolism, and elimination profiles of ZNS are similar to the
tablet formulation.

4. Description of Clinical Data and Sources

4.1 Overall Data

The data used in this review are exclusively from the 8 trials conducted by the Sponsor (see

Table 3 Clinical development program for ZNS). The single double blind, placebo-controlled

efficacy trial for Zomig Nasal Spray, 311C1L/0077, will be referred to as Trial 077 in this
review. The two large, open—label, long-term safety trials are 311C1L/0078 and 31 1C1 L/0122,

referred to as Trial 078 and 0122, respectively. The remaining trials are Phase I pharmacokinetic

and bioavailability trials involving small groups of healthy volunteers. Data was submitted

electronically and can be found at edr\\CDSESUBl\N21450\N 000‘2002—02-27.

4.2 Table Listing of Clinical Trials

Table 3 Clinical develo Iment uro ram for ZNS

 
  

  
  
  

  
 
 

 

 
  

 

 

[ME- 255010 P__311CIU0041

311CIU0079

311C1U0102

311CIL/0104

sin-_!e doses Dose-escalation 3L bioavailabili
Bioavailabili effect of Hon NS abso tion

-multiple doses Single & multiple dose proportionality study
”I“ Effect ofnasal decon-_estant on ZNS abso ntion

. Nasopharyngeal absorption study using C-labeled
ZNS monitored b PET scan

Clinical Safety and Efficacy Studies

0 5,1 0 25, Acute migraine treatment using ZNS, placebo and oral

Phase 1: 0.5, Open-label extension of 077 Patients initially
1 0 25 50 12 months randomized to 05 I, 2.5, or 5 mg (Phase1)then later
Phase II: 50 switched to 5 In Phase l1 .

311C11J0122 — Long-Term 12 months‘ Open-label; all patients used 5 mg, able to repeat doseSafe if needed.

‘At the time ofthis review, only the 6-month interim data from Study 0122 (whichIs still ongoing) are available

0.5,10,2.5

 

 
 

 
  

 
 

311CILI’0078 

4.3 Postmarketing Experience

Zolmitriptan Tablets have been approved in the United States for the treatment of acute migraine

since 1997 in doses up to 5 mg. Since then, the marketing experience has been typical for triptan

type products.
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Zomig Nasal Spray has been approved in Sweden since November 30, 20014. Since approval,
1800 patient exposures to ZNS have occurred and no reports of adverse events have been
received.

5. Clinical Review Methods

5.1 How the Review was Conducted

The materials reviewed for this NDA review include the original electronic NDA submission,

dated February 27, 2002, and several updates. A CMC and 4-month safety update was submitted

on June 27, 2002.

The emphasis of this review with respect to efficacy is Trial 077, the single placebo-controlled

efficacy trial conducted for this NDA. The use of a single efficacy trial was agreed to by the

Agency on February 18, 2000. The study report for Trial 077 includes two separate analyses, the

protocol specified multiple-attacks analysis and the FDA requested “first-attack” analysis. In my

review of efficacy I will primarily use the FDA-specified “first-attack” analysis to present

results. Results from the “multiple attacks analysis” will be discussed where appropriate however

in general the two analysis are nearly identical and do not change the final recommendations.

My safety review consists of data provided from all 8 trials included in this NDA. Since the

phannacokinetic and bioavailability studies (0032, 0041, 0079, 0102, and 0104) include close

monitoring of vital signs, ECG, and laboratory values, they provide useful safety data deSpite the

small numbers of subjects involved. However because of their limited size and exposure the

adverse events experienced during the conduct of these trials have limited utility and will be

summarized only if relevant. The majority of my review of adverse events will be derived from

the data obtained during the efficacy and long-tenn safety trials (077, 078 and 0122). Trial 0122,

is not yet complete however greater than 6 months of data from the 12—month trial are available.

The pharmacokinetic data from the early studies is reviewed in detail by the Biopharmacology

reviewer however I briefly summarize the results in section 3 of this review.

Data used in this review were submitted in electronic form and are available in the Electronic

Document Room on the FDA intranet. Historical information was obtained from review of the

Division File for IND 52,848 (zolmitriptan nasal spray).

In summary, the major emphasis in this review will be the Sponsor’s single efficacy trial 077.

The two long-term safety trials will be described in detaii, the pharmacokinetic trials will be

described briefly, and ail 8 trials will be used as the safety database.

5.2 Data Quality and Integrity

A DSI audit of data quality was done during the DSI Audit and was determined to be sufficient.

4 Source: summarypdf, page 49.
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5.3 Ethical Standards Statement and Issues

The Sponsor states that their clinical trials provided in support of this NDA comply with the

ethical principals of Good Clinical Practice (GCP) as required by the major regulatory

authorities, and in accordance with the Declaration of Helsinki.

The original IND was initially placed on Hold at the recommendation of Dr. Jessop

(Pharmacotoxicology reviewer) due to the presence of a degradant not previously qualified.

Appropriate preclinical studies were requested and performed however the genetox study

demonstrated an increase incidence of micronuclei in rats exposed to the degradant. There was

some debate about the quality of the study however it was agreed to not lift the Hold and to

repeat the study. The recommendation for the continued Hold was from Dr. Powell

(Pharmacotoxieology reviewer). A second complete response was submitted and the Hold was
removed in December Of 2001.

However while the IND was on Hold in the United States (see section 1.3 for details about

sequence of events) several clinical studies were conducted in Human subjects in Europe,

Canada, and in South Africa. From a review of the sample informed consent form (Appendix E,

IL0077.pdf, page 942) and the patient information sheet (Appendix E, [L0077.pdf, page 943) it

does not appear subjects were informed of the Clinical Hold or the concern about potential

clastogenicity. A review of the minutes from previous meetings with the sponsor fails to

demonstrate any discussion about this issue.

It is the opinion of the present Pharmacotoxicology reviewer of this NDA (Dr Fossom) that the

original analysis of the genetox findings was faulty and probably should have not resulted in a

continued Hold. I defer to her review for complete details about the genetox study however in

light of this opinion I do not believe there are any ethical issues that would prohibit the

acceptance of the data from the Human trials conducted while the NDA was on Hold.

5.4 DSI Audit (by Ni A. Khin, M.D.)

DSI selected for audit one site in the United Kingdom . ,___.s___‘______ 1nd one
site in Canada’ _“_‘_""“—,”-——-—— ). No special concems were noted that affected the
choice of site. Both centers were found to have‘‘sufficient documentation to assure that all

audited subjects did exist, fulfilled the eligibility criteria, that all enrolled subjects received the

assigned study medication, and had their primary efficacy endpoints captured as specified in the

protocol.” Both sites were deemed acceptable for use in support of this NDA.

5.5 Evaluation of Financial Disclosure

The Sponsor certifies5 that they have not entered into any financial arrangements with any
investigator associated with the clinical development program for ZNS, whereby the value of

compensation was tied to study outcome as defined in 21 CFR 54.2(a). The Sponsor also

certifies that all investigators report no proprietary interests in the product under development or

any significant equity in the Sponsor as defined in 21 CFR 54.2(b). Finally, the Sponsor certifies

that no investigator was the recipient of significant payments of other sorts as defined in 21 CFR

542(1).

5 Source: FDA Form 3454 (3/99) completed by Sponsor, financialpdf, page 1.
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6. Integrated Review of Efficacy

6.1 Brief Statement of Conclusions Relative to Proposed Claim

Zomig Nasal Spray demonstrated efficacy at its protocol Specified primary endpoint, headache

reliefat 2 hours (HR2), for each dose tested (0.5, 1.0, 2.5, and 5.0 mg) compared to placebo, and

from a clinical perspective should be approvable. The Sponsor seeks Agency approval of ZNS

’ T'T‘K—a0 mg for marketing1n the United States for the acute treatment of migraine with
and without aura in adultsWv
 

6.2 General Approach to Review of Efficacy

The Integrated Summary of Efficacy consists of a single placebo and active controlled, double

blind, multicenter study, trial 31 1C1L/0077 (Trial 077). This was agreed to by Division of

Neuropharmacological Drug Products in the pre-NDA meeting with the Sponsor on February 18,
2000.

6.3 Detailed Review of Trial 077

In this section I will first describe the protocol design and patient demographics, then summarize

the efficacy results from Trial 077.

6.3.1 Description of Protocol 077

Trial 07? was an international, multicenter, randomized, placebo and active controlled, double

blind, double-dummy, parallel group study to evaluate the efficacy and tolerability of ZNS 5.0,

2.5, 1.0, and 0.5 mg in the acute treatment of adult patients experiencing a migraine of moderate

to severe intensity. Each subject was expected to treat three migraines. The nasal Spray

formulation used in this trial is the same as that planned for commercial use however the device

was different. The primary objective of Trial 077 was to compare the efficacy of ZNS 50,25,

1.0, and 0.5 mg to placebo in the acute treatment of migraine headache. The zolmitriptan tablet

2.5 mg cohort was included to enable the Sponsor the opportunity to determine whether the nasal

formulation provides any additional benefit over the original tablet formulation.

The study intended to treat approximately 1440 subjects equally randomized to one of six

cohorts (ZNS 0.5, 1.0, 2.5, 5.0 mg, placebo and zolmitriptan tablet 2.5 mg) in approximately 40

centers in Western Europe, Australia and Canada. Eligible patients had to be male or non-
pregnant females, 13 to 65 years of age, with an established diagnosis of migraine with or

without aura (IHS criteria), have an age of initial migraine onset of less than 50 years, and a

migraine frequency of l to 6 per month for the previous two months prior to screening. Patients

with a history of basilar, ophthalmOplegic, or hemiplegic migraine were excluded, as were those

with a history of any serious medical condition or illness (including heart disease, uncontrolled

hypertension, hepatic or renal impairment). Also excluded were subjects with non-migraine

headaches greater than 10 days per month during the 6 months prior to screening. In summary

subjects were expected to be in good health with at least a 1-year history of migraines not

exceeding 6 per month. Therefore, by protocol design, this study did not include any geriatric

patients, pediatric patients, debilitated patients with complicated migraines, or unique special

populations such as subjects with renal or hepatic insufficiency. These inclusion/exclusion

criteria are typical of migraine studies ] have reviewed.
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Not allowed within 2 weeks of treatment with study medication was the use of MAO—A

Inhibitors, methysergide, or methylergonovine. Not allowed within 24 hours of study medication

treatment were any SHTIBHDagonists, ergot derivatives or opiates. Not allowed within 6 hours

were any analgesics. Patients were instructed that escape medications for the treatment of

unresolved or recurrent migraine could be taken 4 hours after administering trial medication if

needed. If headache pain was severe, subjects were permitted to take escape medication at 2

hours if needed. Any patient that took escape medications prior to 4 hours was considered a

treatment failure at subsequent time points. Escape medications could include NSAIDs, anti-

emetics, analgesics or sedatives. Medication taken by the patient before entry into the trial (other

than those listed above) could be continued during the trial provided it was for a stable condition

and not adversely affected by trial participation.

After the initial screening visit, patients received enough randomized medication to treat 3

migraine attacks with a single dose of study medication for each attack. Patients were required to

return to the clinic within 2 weeks of treating their 3rd migraine headache, or 3 months after they

were first dispensed trial medication, whichever was the earlier, for follow-up assessments and

for inspection of the diary cards by the investigator. Patients who completed the trial were

eligible to enroll in the long-term safety and tolerability trial 078, provided they continued to

fulfill the entry criteria.

Patients were issued four diary cards at randomization and were instructed to record the

appropriate data on each migraine headache immediately before and at specified times after

taking trial medication. Pre-defined time windows were used to group the data for headache

response presented on the diary cards as outlined in the following Agency table. As evident from

the permitted range it appears the primary endpoint time point of 2 hours ranged from 91 minutes

to 180 minutes. In my review of the data I will evaluate the spread of the data from this critical

assessment period. If the data is widely dispersed over this 90 minutes period 1 will reevaluate

the primary endpoint results using a more reasonable 1 15 minutes window.

Table 4 Trial assessment times and ermitted ran - e
Assessment

Time 15 30 45 120
minutes

Assessment

window 0-22 23-37 38-52 53-90 91-180 181-360
minutes

The primary endpoint for Trial 077 is headache response at 2 hours (HRZ) after treatment,

defined as moderate (Grade 2) to severe (Grade 3) headache pain at baseline with no (Grade 0)

or mild (Grade 1) pain at 2 hours and no use of escape medication. In the original protocol the

primary endpoint also included headache reSponse at 30 minutes however this was amended on

October 27, 2002 since it was deemed too stringent by the Sponsor. Secondary endpoints include

the following: .

o Headache response at 15, 30 and 45 minutes, and at l and 4 hours

0 Absence of pain at 15, 30 and 45 minutes, and at 1, 2 and 4 hours
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Reduction in pain at 15, 30 and 45 minutes, and at 1, 2 and 4 hours

Meaningful migraine relief (MMR) at 15, 30 and 45 minutes, and at l, 2 and 4 hours

Use of escape medication

Time to resumption of normal activities
Incidence and time to headache recurrence within 24 hours

0 Incidence and nature of all serious adverse events (irrespective of dosing) and non-

serious adverse events (occurring within 24 hours of dosing)

Additional endpoints not defined in the original protocol include the following (no formal

statistical analyses where performed):

0 Patient global satisfaction rating (global impression)

0 Improvement of photophobia, phonophobia, nausea and somnolence

- Consistency of headache response

Headache response is defined as a reduction in intensity ofmigraine headache pain from severe
or moderate at baseline to mild or none at each post—treatment assessment using a 4—point scale

(0 to 3). Absence ofpain is defined as a rating of “none” (0) for migraine headache pain intensity

at the respective post-treatment assessment time point. Reduction in pain is defined as a

reduction of 21 point in the intensity of migraine headache pain at each post-treatment

assessment compared with the pre-treatment assessment.

Meaningful migraine relief (MMR) is defined as the patient’s self-assessment of the overall
benefit of acute anti-migraine therapy. Patients record on the diary card the actual time at which

they feel they achieved MMR. The time between taking trial medication and experiencing MMR
was derived from the data on the diary cards within the time windows 0 to 15 minutes (15

minutes), 0 to 30 minutes (30 minutes), 0 to 45 minutes (45 minutes), 0 to 60 minutes (1 hour), 0
to 120 minutes (2 hour) and O to 240 minutes (4 hour). The time windows were cumulative

therefore once a patient experienced MMR they were included in all subsequent time windows

whether or not the migraine returned.

Patients recorded on their diary card any use of escape medication, the drug used, the time of

use, and the reason for use. Patients recorded on their diary card whether they had any recurrence

of their migraine headache, and if so, the lowest intensity prior to recurrence, the actual intensity
of the recurrence, and the time of recurrence.

Patients were requested to record in the diary the presence/absence ofmigraine associated

symptoms of photophobia, phonophobia, nausea and somnolence. The Sponsor did not originally
plan to include this assessment in their original protocol however an assessment of
“improvement of photophobia, phonophobia, nausea and somnolence” was included in the
protocol amendment of 27 October 1999. The Sponsor did not propose any statistical analysis for
this endpoint. The Sponsor also did not define “improvement” however from the patient diary it

appears they mean resolution of the baseline symptom. This approach is not typical of what the
Agency requests for migraine studies. Generally we require the Sponsor to analyze the

proportion of subjects complaining of each of these associated symptoms at the various time
points. Special emphasis is then given to the primary endpoint time point (in this case 2 hours)
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since it is generally considered important that a migraine product show some efficacy for nausea,

photophobia, and phonOphobia (somnolence is usually not considered). In my review of the

dataset I will include an analysis of the proportion of subjects with nausea, photophobia and

phonophobia at 2 hours using the dataset for the first attack.

Patient’s Global Satisfaction was recorded by each investigator in the case report form (CRF).

Patients were asked to rate their general satisfaction with study medication using a 4—point rating

scale (excellent, good, fair, poor).

A migraine headache was defined as being menstrually related if the onset of the migraine

headache was 2 days or less prior to the onset of menses or if the onset of the migraine headache

was 3 days or less after the onset of menses. A complete response was defined as a 2-hour

headache reSponse for which recurrence or use of escape medication did not occur in the 24

hours after treatment. It is important to note that complete response does not mean absence of

pain since subjects may continue to have mild pain during this period of time.

Patients were required to treat 3 migraine attacks of moderate or severe intensity with both a

tablet and spray at each attack (double dummy). There were two statistical analyses done by the

Sponsor. The first was protocol-specified and the second was requested by the Division of

Neuropharmacological Drug Products. The protocol-specified efficacy analysis was based on the

multiple attack data (three attacks, later reduced to two). The Division’s plan is based on first

attack data only. In my review of the efficacy results I will focus on the FDA-requested first

attack analyses and comment on the protocol defined multiple attack analysis when appropriate.

The two analyses have nearly identical results and lead to the same overall conclusions.

The Sponsor decided not to analyze all three attacks because the use of trial medication in the

third attack did not appear to be independent of treatment (see Table 5). One of the assumptions

of the statistical analysis model was that withdrawal from the trial or number of attacks treated

was independent of treatment received. As is demonstrated in the table, the proportion of patients
in each group treating a 3rd migraine attack, and to a lesser extent a 2m1 migraine attack,
appeared to be related to treatment. Clearly those subject treating a migraine with placebo were

numerically more likely not to treat all three migraines with study medication compared to

subjects randomized to active treatment. The Sponsor believes that treatment of attack 3 was

dependent both upon the response to earlier attacks and treatment group, and that patients were

more likely to treat a 3rd attack in the higher dose groups. The original assumption was therefore

considered not to be fulfilled if all 3 attacks were included in the analysis, so the Sponsor argues

that it is more appropriate to include only the first 2 attacks in the statistical analysis.

Table 5 Number of atients treatin their mi raine for each of3 attacks

ZNS ZNS ZNS zns Zolmitriptan

5.0 m 2.5 m 1.0 m 0.5 m Tab 2.5 m

 
 
  

  

  

  -.

_ —_-m—-E- I75
150

2‘4-1" attack 32 25 43 51

m_—— 113
Adapted from Sponsor Table 24, Study Report 007, Multipielattacks analysis.
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The primary endpoint, headache relief at 2 hours, was analyzed by the Sponsor as a binary

response using a generalized linear mixed model (Wolfinger and O’Connell 1993) with a

pseudo-likelihood approach to model the odds of headache response. Country—by-treatment

interaction, treatment-by—attack interaction, and treatment-by-baseline-headache-intensity

interaction were investigated. The effects on the primary endpoint of age, weight, gender and

race were also investigated. In order to take account of the multiple testing of the treatment

groups, a step~down approach was adopted by comparing the doses of zolmitriptan nasal spray

with placebo starting from the highest dose.

Secondary comparisons of each intranasal dose of ZNS with oral zolmitriptan 2.5 mg were also

undertaken. No step-down procedure was used for these comparisons. The results of each tested

contrast were presented in terms of the odds ratio (OR) and the associated 95% confidence

interval (95%CI) and significance level.

The secondary efficacy endpoints were analyzed in a similar manner as the primary endpoint.

The effects of withdrawals and protocol violations or deviations on all analyses were examined

and handled in such a way that any bias in the treatment comparison was minimized.

The protocol does not address how missing data was handled.

6.3.2 Population Demographics and Baseline Migraine Characteristics

Table 6 outlines the various populations from this study. A total of 1547 eligible subjects were

randomized and 1383 patients (safety population) took study medication. The Intent-to—Treat

Population (ITT) has 1371 subjects. It is important to note the Sponsor originally defined the ITT

Population as all subjects that took study medication and completed some efficacy entries.

However in a later amendment (27 October 1999) the Sponsor refined the definition to all

randomized patients who treated at least 1 migraine of moderate to severe baseline headache

intensity and returned to the clinic for a follow up visit. This resulted in 12 subjects being

excluded from the ITT analysis because they treated a migraine of mild severity (1 subject from

ZNS 5.0 mg, 2 subjects from ZNS 1.0 mg, 3 subjects from ZNS 0.5 mg, 3 subjects from

zolmitriptan 2.5 mg, and 3 subjects from placebo).

The Sponsor argues that the original ITT definition made it impossible to define a headache

response in those individuals that treated a migraine with baseline headache severity of mild. In

my own analyses of the primary endpoint I will use the original ITT definition (hereafter

ITTAgem) and label subjects that treat a headache of mild severity as treatment failures at 2

hours. However when these 12 subjects are included in the analysis, and treated as treatment

failures, the results are nearly identical to the results obtained by the Sponsor.
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Tables Recruitmentb coun ,Tria1077

   
_——
m

122

86
64

m— 49

—-—=—$m_ I 16
Adapted from Sponsor’s Appendix C, Trial 077 (multiple attack), IL0077.pdf, page 725 and
Submission N(BM), dated 8/14/02

The demographic characteristics of the treated population are shown in the following Sponsor

table. Approximately 83% were female, which is typical of adult migraine studies of this type.

The mean age from all cohorts was 40.6 years of age, mean weight was 68.9 kg, and the mean

height was 167.4 cm. The vast majority of subjects (98.6%) were Caucasian. The various

treatment groups were well balanced with respect to all demographic characteristics.

names a»

UN car

3 WM

4 l ‘53 L

Lulu- ”vi-wu-.5
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Table 9 Age, sex, height, weight, and race of patients, Trial 077 HT Population

Denna-graphic Zolmilriptan nasal spray W
character istic mlmitriptan

5.0 mg 2.5 mg 1.0 mg 0.5 mg 2.5 mg
(N = 235) (N == 224’] (N = 236) (N w 221] [N = 230) (N 226)

Age at trial entry
(years)

n 235 224 236 221 230 226

Mean 40.8 40.7 39.8 40.7 41.5 40.3
SD 10.3 9.8 10.4 10.2 10.7 10.5

Minimum 18 13 18 13 1‘1 18

Maxinmm 63 65 64 65 63 65

Age distribution
in War)

218 to Sgyoars 103(43.8) 92(41.” 112(4?.5) 1381:4431} 8808.3) 112019.61

L240 to 65 years 132 (56.2) 132158.91 124 (52.5) 123 (55.7; 142(6171 1 14 £50.41

Sex. (n [36?)
Female 199 (84.?) 1 7'2 (7 6.8) 205 (86.9) 178 (30.5) 18911622) 195 (36.3)
Male 3605.3) 52 (23.2) 31:13.1) 43 (19.5) 41 (17.8) 31(117)

Height (an!
n 234 220 234 213 229 225
Mean 167.5 168.2 167.2 167.6 166.3;I 167.1

SD 8.4 8.4 8.7 7.1 8.1 80
Minimum 150.0 149.0 143.0 152.0 150.0 150.11

Maximum 192.0 190.0 195.0 184.0 198.0 191 0

Weight (kg)
n 23-1 220 235 218 22‘) 225
Mean 67.7 69.5 68.7 ' 68.3 69.8 69.4

SD 13.8 13.9 13.1 13.1 13.5 1-1.4
Minimum 43.5 40.0 45.0 45.5 «14.3 41.0

Maximrm 122.0 123.0 109.0 1 19.5 109.0 126 6

Race (n PM“)

Dimension 231 (98.3) 221 (98.7) 234199.21 218(9813) 226618.31 223 (98.7]

Other” 411.7) ‘ “1.3) was; 3:15: 40,7) 30.3)
“ Percentages were calculated using the. number of patients mused in each treatment group as the
denominator.

1’ Other includes Ahmfaribbaan, Asian, Hispanic, Oriana], mixed and other.
N Number of partisans exposed.
n Number of patients.
51) Standard deviation.

Sourte: Sponsor Table 5, 1L0077.pdf(mulliplc attack analysis), page 49.

Table 10 summarizes the baseline migraine characteristics of the ITT population. 0f the 1371

patients in the ITT population, the majority of migraine headache attacks were of moderate

intensity (approximately 77%) and without an aura (approximately 73%). There was some

imbalance between cohorts in the proportion ofpatients reporting a severe headache at baseline,

which was lowest in the ZNS 5.0 mg group (16.6%) and highest in the ZNS 0.5 mg group
(28.1%). This difference is accounted for in the Sponsor analysis plan.

There were no notable differences in the frequencies of associated symptoms of nausea,

photophobia, phonophobia, or somnolence across the six treatment groups at baseline. The

proportion of patients with these symptoms at baseline was as follows: photophobia, 75.5%

(1035/1371); phonophobia, 60.5% (829/1371); nausea, 53.5% (734/1371); and somnolence,

52.3% (717/ 1371). Approximately 2 to 3% of the subjects did not enter the information for these
baseline characteristics.
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Table 10 Baseline mi raine attack characteristics, 1“ Attack, HT 0 u ulation, Trial 077

    
 

  

 
 
 
 

 

 
 

 

  
 

 

 

 

Zolmitri-tan NasalS-ra . .

5.0 mg 2.5 mg 1.0 mg Zolmltllptan Fla—cebo
6662-2222 6226

“——
183 77.5 . 176 77.9

5002.11

———
50 22.3 4207.8) 4891.7) 46 20.1
160 71.4 131 76.7 161 72.9 168 73.4

—_——_
Yesn% 1144516) 118(51.5) 123(544)

9462-0 102(46.2) 105(459) 100(442)

New 47 20.8

-_————
140 62.5

Somnolence _-_—_—

     
Adapted from Sponsor tables: T12] through Tl2.4 (pages l81-196), Sponsor table 3 (page 20), T15 (page 135); analysis of 151 attackpdf]

6.3.3 Sponsor’s Primary Endpoint Efficacy Results from Trial 077

In this section I will describe the Sponsor’ primary endpoint efficacy results from Trial 077. The

Agency efficacy analysis (statistician’s and medical officer’s) can be found in Section 6.3.5.

In describing the results of the trial I will focus primarily on the first attack analysis provided by

the Sponsor. The analysis of first-attack was not prospectively planned in the original protocol

but was requested by the Agency at the pre—NDA meeting. When appropriate I will describe the

results from the multiple—attacks analyses and my own analysis. However, all three analyses

support the same conclusions. The results presented use the Sponsor’s lTT pepulation unless

otherwise stated. The results were similar in the ITTAGENCy, and the Per-Protocol Population.

The main efficacy results are briefly summarized in Table 30.

The primary endpoint for this trial is a comparison of headache response at two hours (HRS!)

between each dose ofZNS-compared to placebo. The proportion of subjects responding at 2

hours for each cohort is presented in the following Agency table. As can be seen every dose of

ZNS was numerically superior to placebo for the proportion of patients reporting HRZ.

AWEARS 11m 2am

0164 a”:
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Table 11 Headache res ionse at 2 hours, 1" Attack Anal sis, [TT 0 ulation

ZNS ZNS ZNS ZNS Zolmitriptan
5.0 mg 2.5 mg 1.0 mg 0.5 mg Tab 2.5 mg

=235 =224 N=236 N=221 N=229

Patients evaluated 228 219 232 217 220
at 2 hrs _______
Patients with 2

hrs res use on 157 (68.9) 121 (55.3) 137 (59.1) 36 (39.6)
Treatment com 1 arisen: ZNS dose vs. Ilacebo

OddsRatio 3.47 .m- -- --
95%CI 3.40, 7.73 2.04, 4.56 2.33, 5.17 107,241 -

0.0001 0.0001 0.0001 0.0223 --

Adapted for Sponsor Table 6, Est Attack Analysispdf‘, page 26

 
     

 
  

 

Placebo

(N=226)o  
 

  
 

 

 
 

 

   

 
 

 

 
 

As can be seen from the above table, all doses of ZNS are associated with a significantly greater

relief of headache pain at 2 hours compared to placebo (p=0.0001 for ZNS doses 21.0 mg;
p=0.0223 for ZNS 0.05 mg). The Sponsor points out there was a slight imbalance across the

treatment groups in the proportions of patients with severe headache pain at baseline, however

this was accounted for in the statistical plan by the inclusion of baseline severity term into the
model used by the Sponsor. The results were similar for the multiple attack analyses (see the

following Agency table) where all doses of ZNS were significantly better than placebo in the
treatment of headache pain at 2 hours (p<0.001).

 Number of attacks

with HR2 n % (70.3) {58.6) (54.8)
Treatment com iarison: ZNS dose vs. ilacebo

Odds ratio I-77

95% CI 2 (4.05, 7.99) (2.54, 4.99) (2.14, 4.09) (1.27, 2.48)
0.0001 0.0001 0.0001 0.008 . .;_

- Adapted from Sponsor tables 12, 13, and 14 Study report 007, multiple-attack analysis (ILOOTIpdf, page 60). I '-

 
  
 

  

 

  
 

 
 

   
 

  

In both analyses there was evidence of a dose response for pain relief at 2 hours with the highest
efficacy seen with the highest dose of ZNS. This was slightly more obvious in the multiple-
attacks analysis where the percentage of subjects reporting headache relief at 2 hours was 70.3,

58.6, 54.8, and 41.5 for ZNS 5.0, 2.5, 1.0, and 0.5 respectively compared to 30.6 for placebo-

The following Sponsor table evaluates the proportion of patients reporting a 2—hour pain
response broken down by the following baseline characteristics; pain severity, association of
menses, migraine upon awakening, and the presence of an aura or nausea. No consistent

differences in headache response between subgroups were observed except for baseline pain

intensity where the proportion of patients with baseline severe headache pain at baseline reported
less HR2 than the subjects reporting moderate pain at baseline. This intuitively make some sense

since these patients by definition treated a more severe migraine, at least for pain intensity.
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Table I3 HR2 by baseline migraine characteristics, 1" Attack Analysis, ITI‘ Population 

Chrmwiuic Zulmlrtptm mall splay Oral znlmiuiplu 1'1th

5.0 mg 2 5 n] 1.01:]; 0.5 mg 2.5 mg
N n '34. N n 5S N n 'i’n N n “In H [1 $1. N n ‘3’- 

Baal'maimmsity

Moderate 189 136 (72.6) 163 lm (61.33 I79 115 [64.23 [55 12 (-16.5) 171 III! [69.0] no 55. 134.!)

Seven! 39 21 (53.3) 56 2! {37.5) 53 22 {4 LS) 62 14 (22.6“; 4‘! 15 (311.6] 48 9 (1.5.5!
Pm-trmlruenl mu

Yes 11] 81 (£55.93 122 63 [55,?) [24 &) (Sid) I 12 43 (38.4) "3 6| {54.0) 119 36 [30.3)
No 11.12 75 (7315) 93 50 [53.8) 101 67 (64.4] [DD 42 (42.0] 102 69 [67.6] 96 30 [31.3.

Pro-mum: Illl'lt

Yes 49 34 {(9.4) SD 1'! (46 .1!) 43 25 (59. 5] 48 la [37 .5] 445 26 (56 .5] 45 16 (40.03

NO 1?} [2| (70.3) I IS!) 93 (58.1) [8:] 105 [58. S] 161] 64 [3'9 .8) ll‘lfl l. ‘33 (61.31 109 4.3 (25.43
Hm- rl’ reignite u- Inkling

Ya I 11 "1'6 ($5) 110 M (55.13) 93 54 (58.1] 105 3‘) [37.1] IUD SIS i551]? 1‘33 3| (301)

No 118 El {591) 94 52 [55.33 IS? 213 (551.?) l] I 46 [41.4) 12.0 77 (64.2] [15 36 [31.3)

Tamera] rutiilmahip tam-1'
Y: 55 39 m1?) 3‘! 16 (431] 52 32 (61.5) 46 16 (3-1.8) 42 20 (47.5] 50 2| [42.0)

No 138 94 (65.1) 131 74 (565] 151 as (58.9] 132 52 (39.4) ”N W (66.9] l3“) 3? [25.6)
‘Fumlvapiiauuuly.flafiudumniafnipimfi hphthe.ma‘3dmahu,thmstdmmm.
Number Millet: avimhdwihh-fliumflim; LEI-1hr ufultanhw'lhlmdachemspman man Wrmpome mdeiualusa
minimum-Minimal}! immodmllau'm minimum.

Source: Sponsor Table 9, analysis of 1" attack datapdf, page 279.

As can be seen from the table above, the numerical results demonstrate ZNS efficacy (hug and
above) over placebo regardless of baseline status for all these characteristics. ZNS 0.5 mg

performed better than placebo in all subgroups except for migraines associated with menses

(34.8% ZNS 0.5 mg vs. 42.0% placebo). This would suggest that ZNS 0.5 mg is no better than

placebo in the treatment of migraine associated with menses (a pseudo-specific indication). As

would be expected clinically, the response to therapy was lower for subjects with severe pain at

baseline for all cohorts compared to subjects reporting moderate pain at baseline. Likewise

subjects with baseline nausea numerically tended to have a lower response to therapy in all

cohorts, except ZNS 2.5 mg, than subjects without this symptom. This trend was also seen for

baseline aura however it was not as consistent or pronounced. This would suggest that subjects

with a more symptomatic migraine at baseline tended not to respond as well as subjects with a

simplemigraine without many associated symptoms.

There were no consistent findings that suggest any difference in HR2 response rates for the

various ZNS doses whether or not the subjects have a migraine upon awakening or were on their

menses. However, despite this finding there was ciear numerical evidence that all ZNS doses 1

mg and higher and zolrnitriptan tablet 2.5 mg was superior to placebo in the treatment of

migraine irrespective of baseline aura or nausea, pain severity, associated menses or migraine

upon awakening- In all sub—groups there was a general trend for ZNS to be more effective at

treating attacks with increasing doses.

Likewise there was no evidence of any reiationship between HRZ response rate and age, weight

or gender as demonstrated in the following Agency table. Similar results were also seen in the

multiple-attack analysis.
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Table 14 HR2 b baseline a_e _ender and wei_ht HT 1 n lulation, First Attack Anal sis  

Headache Response

at 2 hours mm 1 .m-
N % -I-

- - mm

43 331 60 469 - 50 41.3 72 605 50 36.8

Yes 133 63.9 90 536 121 59.6 63 332

Total 93 1000 91 1000 111 100.0 93 100.0 34 100.0 110 1000
Yes 37 699 69 531 71 53.7 47 39.5

4 —65 years N . .

No 60 31.1 73 46.4 32 40.4 110 613 131 693

Total 193 100.0 163 100.0 203 100.0 173 100.0 139 1000

' Yes 70 714 53 532 66 59.5 39 393

18-39 years No 28 286 33 413 45 40.5

0 0

Total 130 100.0 123 100.0 121 100.0 119 1000 136 100.0

-Yes 24 63.6 31 603 16 55.2 13 46.2 20 51.3Male

'Total 35 100.0 51 100.0 29 100.0 39 100.0 39 100.0

Yes 5 62-5

<50 KG No 3 37-5

Total 8 100.0

90 54.5

57 324 75 455 72 39.3 100 53.3 64 38.6

1761000 165 100.0 183 100.0

No 11 31.4 20 39.3 13 44.3 2153.3 19 43.7

111 60.7 70 412 102 61.4 54 316

12 30.3 19445.2 0 50.0 24 63.2 19 40.4 23 71 s

39 100.0 42 100.0 40 100.0 33 100.0- 47 100.0 39 100.0

 
20 50.0 1128-2

>30KG o .

Adapted from Sponsor table 17.5.1 through T753 “analysis of l‘ attack datapdl“ (page 124 through 126)

The Sponsor’s per-protocol multiple-attacks analysis yielded results similar to their ITT analysis.

The 2-hpur headache response rate was significantly greater (p<0.01) for each ZNS dose than for
placebo .

6.3.4 Sponsor’s Secondary Endpoints Efficacy Results from Trial 077

6.3.3.1 Headache Response at 2 Hours, ZNS versus Zolmitriptan 2.5 mg

The Sponsor conducted a secondary analysis of HR2 comparing each dose of ZNS to

zolmitriptan oral tablet 2.5 mg. The results are presenting in the following Agency table.
Compared to zolmitriptan 2.5 mg oral tablet, all doses of ZNS, except ZNS 0.5 mg, failed to

demonstrate a significantly better response for HR2. ZNS 0.5 mg demonstrated a significantly
worse response for I-IR2 than zolmitriptan oral tablet 2.5 mg (p=0.001). ZNS 5.0 mg did

demonstrate a numerically higher response rate than zolmitriptan tablet 2.5 mg (68.3 vs. 60.4)

however this did not reach statistical significance (p=0.0950). In the multiple attacks analysis the

difference between ZNS 5.0 mg and zolmitriptan tablet 2.5 mg did reach statistical significance
favoring ZNS 5.0 mg (70.3 vs. 61.3, p=0.027 ). However when comparing products on a

milligram per milligram basis, ZNS 2.5 mg and zolmitriptan tablet 2.5 mg were not statistically

6 Source: Study report Trial 007, Multiple-Attacks Analysis, page 41.
7 Source: Table 14, Study Report IL077.pdf (multiple attack analysis), page 60
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different in either the first-attack analysis (p=0.3718) or the multiple-attacks analysis

(p=0.564l 8) for HR2.

Estimated Response
Rate %

 
  

  

0.94-2. 10 0.0950

Adapted from Sponsor Table 8 and Table T7.4.5‘‘Analysis of First Attack Data pdf“ (page 27 and l22)

6.3.3.2 Headache Response at Various Times -

Headache response at 15, 30 and 45 minutes and 1 and 4 hours were evaluated as a secondary

endpoint. Each dose of ZNS was compared to placebo and zolmitriptan oral tablet 2.5 mg. The

results can be seen in the following Sponsor table.

The proportion of subjects reporting a headache response at all time points (15 minutes onward)

were numerically higher for all doses of ZNS compared to placebog. Statistical significance
between ZNSand placebo was seen at all time points for ZNS 5.0 mg and from 45 minutes

onward for ZNS 2.5 mg and ZNS 1.0 mg. ZNS 0.5 mg did not demonstrate significant efficacy

over placebo until the 2 hours time point (p=0.0223). Similar results were seen in the multiple-

attacks analysis").

Table 16 Analysis of HR at various times, 1“ Attack Analysis, ITT Population
Tm Odds ‘ - 95% nmfidmm interval . «aloe

(star dosing) Zdniuiptaa nasal mmW Zoluihiplan maulmmon] mknitriptaa 25 mg
5.025 2.12.3 1.025 052‘ 5.0g 15mg [1151; (1.5 mg

15mm 2.09 2.1? 155 ml 2.15 2.24 1.60 - 1.51

am, 4.26) (135, 4.51} (an, 3.29) (1 M, 4:38} (1.05., 4.54) {0.15, 3.19) (n. so, 3.2:)
0.0430 0.0367 0.1496 0.0355 (1.11303 0.2200 0.3004

30mm 3.30 1.11 no 11: 2.36 1.22 1.] D l.05

(1.99, 5.4?) [0.99, 2.961 (I .411, 17?; (0.73. 2.04) [0.65, 1.83) [0.62, 1.73)
0 .0001 0.0559 0mm {1.4432 0.7269 0.85.1?

45 min 3 .92 1.84 1.99 1.43 2.3? 1.1] L: n 0.90

(254, an?) (1.17. 2313) (121,111) (0.93, as?) (1.51. 3.53) (an, 1.72) (an, 1.54} {0.57, 1.403
0 .0001 0.008;! 01013 0.07991 0111)] 0.63.13 [1.3961 0.5298

111 4.35 2.21 2.18 1.43 1.60 0.“ 0.5] 053

(2.53.. 5.56) (1.49., 3.463 [1.45, 3.311) (0.91. 1191 (1.09. 2.351 (057,. 1.24) [055, 1.13) to. 35,019)
0.001]! 0.000] 0.0002 0. INS 0.0153 0.3144 112683 0.00 l?

2 h 5.11 3.05 3.47 1.60 1.41 0.5-1 0,95 0.44

(3.40, 7.73) (2.0g, 455) (133, 5.17] (1. in. 1413 [1334,2101 (0.57, 1.24) (0.155.130) (use. 0.55;
(1.0001 0.00m 0mm 0.0213 0.0950 [1.1713 0.8081: 1 0.00m

4 h 6. I 4.0!. 351 l .93 1.24 0.74 0.64 0.35

(4.45, 10.41) (2.11. 6.11] (2.35, 5.23] {1.293. MB] [0.81, 1.90) (0.41), 1.12} (0.43, 0.95) (0.23, 0.53]
(3.0001 0.0001 0.0001 0.12”]! 0.3204 0.150? 0.0280 0.000! 

' The placda: "mm gran! inflahapiiana manna. placebo mail may and “I’ll placebo.
mNotmlyud-daia WMMIMmW.

Source: Sponsor Table 1], analysis of 1" attack data.pdf, page 32

a Source: Table 14, Study Report IL077.pdf (multiple attack analysis), page 60.
9 Source: Table 10, Study Report Analysis of 1"1 attack.data, page 32
1° Source: Table 7, Study Report IL0077.pdf (multiple attack analysis), page 65.
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As seen in the above table ZNS 5.0 mg was the only nasal spray dose that consistently

demonstrated significant superiority (from 15 minutes to 1 hour) in headache response over the

zolmitriptan tablet 2.5 mg. At 2 hours and beyond there was a slight numerical difference

favoring ZNS 5.0 mg over zolmitriptan tablet 2.5 mg, however this did not demonstrate

statistical significance (p20.0950). This would suggest ZNS 5.0 mg may provide quicker relief of

headache pain associated with migraine than does zolmitriptan tablet 2.5 mg however the benefit

over the tablet is not maintained past 2 hours. It would be interesting to see whether this would

hold true if the a comparison were made between ZNS 5.0 mg and zolmitriptan tablet 5.0 mg.

The proportion of patients reporting headache relief early was numerically higher for ZNS 2.5

mg compared to zolmitriptan tablet 2.5 mg for the time points 15, 30 and 45 minutes. However

this early time point comparison reached significance only at the 15 minutes time point (10.6%

ZNS 2.5 mg vs. 5.4% zolmitriptan tablet, p=0.0303). The comparison between ZNS 2.5 mg and

zolmitriptan tablet 2.5 mg was not statistically significantly different at 2 hours despite a
numerical benefit (55.3 versus 60.5 respectivelyl ) favoring zolmitriptan tablet 2.5 mg.

The following Sponsor figure demonstrates the estimated probability of time to first headache

response within 4 hours of initial treatment. Clearly a dose response is evident for each of the

ZNS doses compared to placebo. ZNS 5.0 mg demonstrates an improved re5ponse compared to

zolmitriptan tablet 2.5 mg at all time points. ZN82.5 mg and zolmitriptan tablets 2.5 mg are

nearly identical.

Figure 1 Estimated probability of time to I" headache response within 4 hours, ITT
III
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1il'l Elle-A inch: trout-o:
nun-n. 0—0-0 9.: ll ll Gui-I 1.5 Ill 35 Han-i 1.: it: I:

w 5.. u: H i-G-O 2.5 us om. «Iv-flui- ”use:

Source: Analysis of ISI attack £13“.de page 242

" Source: Sponsor Table [0, analysis of ISI attack.pdf, page 32.
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6.3.3.3 Absence ofPain

Absence of pain at various time points is defined as reporting no (0) pain at each of the time

points and without the use of escape medication. The following Agency table outlines the

analysis of the proportion of patients taking ZNS reporting no pain at various time points

compared to patients taking placebo or zolmitriptan tablet 2.5 mg. All doses of ZNS had a

greater proportion ofpatients reporting absence of pain at every time point compared to placebo

(except ZNS 0.5 mg at 15 minutes).

Table 17 Anal sis of the n-roortion of sub'ects re- I-rtin absence of Iain, 1" Attack, ITT.

  
  
  
  

  

  
  

  
  
 

  

 

 

 

 
  

_ Proportion of subjects reporting absents of pain (%)15 min 30 min 45 min 1 hour 2 hours 4 hours

M—
arm—m
mun-—
mus-muta-
__Im_—__ 53-7
—ms-————m

Anal is of ZNS vs. Placebo i value

__Mlmm
M—
M—

M—
Anal sis of ZNS vs. Zolmitri utan Tablet 2.5 m_ i value

_m-MM
M—

zns‘ 0.5 m mm
I. NA=not analyzed due to data analyzed using a step down approach or there was not enough data.
'Favoring zolmitriplan tablets over ZNS
Source: Sponsor Tables 12 and 13, analysis of lll attack datapdf, pages 35 and 36

The proportion of subjects reporting absence ofpain was significantly greater for ZN S 5.0 mg

than placebo (p<0.0066) at all analyzed time points except 15 minutes (when response rates were

to low for analysis). ZNS 1.0 and 2.5 mg demonstrated statistically significant superiority over

placebo (p<0.0070) at all time points from 1 hour onwards. ZNS 0.5 mg did not demonstrate

superiority over placebo for absence ofpain until the 4-hour time point (p=0.0082). As would be

expected the magnitude of subjects reported absence of pain increased with time for all cohorts

however it was dramatically lower for subjects taking placebo.

In comparison to zolmitriptan tablet 2.5 mg, ZNS 5.0 mg demonstrated statistically significant

superiority for absence of pain at 30 and 45 minutes (p50.0324). All other ZNS preparations

demonstrated numerically higher but non-significant pain free rates compared to zolmitriptan

tabiet 2.5 mg at eariy time points, and were significantly inferior at later time points. This would

suggest that ZNS 5.0 mg provides earlier complete relief of migraine pain compared to

zolmitriptan tablet 2.5-mg however this difference is not sustained. ZNS 2.5 mg does not at any

time provide superior efficacy for absents ofpain compared to zolmitriptan tablet 2.5 mg and in

fact is significantly inferior at 2 and 4 hours (pS0.0024). Similar results were seen in the

multiple-attacks analysis.
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6.3.3.5 Meaningful Migraine Relief (MMR)

The observed proportion of subjects reporting MMR at each time point is summarized in the

following table. As would be expected the proportion ofpatients with MMR increased with time
after dosing since the counting was cumulative. For ZNS 5.0 mg, 2.5 mg and 0.5 mg there

appears to be a dose response at all time points for the proportion of subjects reporting MMR
with the highest rates seen in the highest dose. As the dose of ZNS increased, statistically

significant differences in the proportion of subjects reporting MMR compared to placebo were

seen at earlier time points. (2 hours for ZNS 0.5 mg, 1 hours for ZNS 1.0 and 2.5 mg, and 30

minutes for ZNS 5.0 mg).

Comparisons between ZNS 5.0 mg and zolmitriptan tablet 2.5 mg demonstrated a statistically
significant difference in the portion ofpatients reporting MMR, favoring ZNS 5.0 mg, at 30

through 60 minutes. No difference was seen at any time between ZNS 1.0 and 2.5 mg compared

to zolmitriptan tablet 2.5 mg. The ZNS 0.5 mg was significantly worse than zolmitriptan tablet

2.5 mg for MMR at 2 hours and beyond.

Table 19 MMR rates {ZNS vs. zolmitriptan tablet and placebo, ITT)
Tira- Idutiri’glal mm W (hall P hdn‘

mlmitriplan

ram-dim mg 2.53 r035 0..s E 2s 1%
m? 5W2 lat-1" 595m “9“ 5mm an; Siyifiemweu vs vs

PK} 0n! mo om PHD 0n]. PHI) 0rd
I 5 It'll 3.7 u m 14 In In 3.8 m n: 0.5 :13 us l 9 2.]
30min “.6 ‘l r 13 m m 10.4 m n: H he as 5.2 5.2
dSn‘n 19.5 t- I 13.? m n: 18.5 I: m 9.2 Ba :1: l 1.5 9.4
l h 35.3 + f 5.4 + II: 26.1 4 m 1.55 n5 mi 22.2 15.1
2h 57.? t n: 435 s m 47.2 r 11.: '34.: ‘ . SCI 9 2-H)
4 It "(6I -r n: so.I r n: 531 1- m 47.3 - . 651.3 27.?
‘Mpwmmmmmmmmmumunm.
" u- ufmuingfl migrain- murmur-rag: uriri I!“ whenWWrdiafvm recorded a married umpoam.mun-um.
vi 31mmhindflnmhififlmmdmyhfiflifi).
- sari-rally initial-r in run: urn: an! mini-rpm 2.5 in; due (r1105).
mNulI‘yrifiuu.
mmm“dulmammlwam.
Mml-‘l'hlle‘nld (“flailWfilA‘fiuI-HWA

Source: Sponsor Table 16, analysis of 1" attack dampdf, page 40.

Global patient assessments of benefit are becoming more frequent in clinical trials and are

frequently used by Sponsors to distinguish their product from their competitors. Unfortunately

the clinical usefulness of MMR is limited by the subjective character of the endpoint and the fact

that patients were not permitted to alter the MMR time point if they were to change their mind

for some reason. However the results of this analysis suggests that patients are able to distinguish

a subjective benefit from ZNS 5.0 mg earlier than what they perceive from taking zolmitriptan

tablet 2.5 mg. Again this comparison would have more clinical strength if the comparator was

zolmitriptan tablet 5.0 mg. It is interesting to note that patients where unable to perceive a

difference between ZNS 2.5 mg and placebo until I hour and at no time where they able to

perceive a difference for MMR when compared to zolmitriptan tablet 2.5 mg. Similar results
were seen in the multiple-attacks analysis! '

6.3.3. 6 Use ofEscape Medication

The pr0portion and analysis of patients using escape medication within 24 hours of treatment is

outlined in the following Agency table. A clear dose rCSponse for the proportion of patients using

escape medication was seen for all doses ofZNS with ZNS 5.0 mg using the least amount

(32.8%) of rescue medication and ZNS 0.5 mg using the most (60.6%). The proportion of ZNS
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patients using escape medication compared favorably to the proportion of placebo patients using

escape medication. Statistical comparisons between ZNS and placebo showed that there was

significantly greater use of escape medication in the placebo group than amongst all the ZNS

cohorts ($0.006).

The comparison of ZNS cohorts to zolmitriptan tablet 2.5 mg is not as favorable. The proportion

of subjects using escape medication from ZNS 5.0 mg and zolmitriptan tablet 2.5 mg were nearly

identical numerically and showed no statistical difference (p=0.9564) and the ZNS 2.5 mg group

used numerically and statistically (p=0.0209) more escape medication than the oral preparation

cohort. This would suggest that patients with migraine taking ZNS 5.0 mg or 2.5 mg would

require escape medication as frequently or potentially more frequently than patients taking

zolmitriptan tablet 2.5 mg. Similar results were seen in the multiple-attacks analysis.

Table 20 Use of esca oe medication - 1’l Attack I’I‘T . . ulation
Treatment _rou s

, Patients using escape —
medication I: V. 77 (32.8) 100 (44.6) 109 (46.2) 134 (60.6) 76 (33.2) 170 (75.2)

— Com 1 arisen ZNS treatment vs. lacebo
Odds Ratio m———__
‘95 7. CI 0.11 0.24 0.110.313 0.19, 0.41 0.32, 0.73 -_

1 -_

   

  
  
  

   
 

 

 

 

 Com arisen ZNS treatment vs. Zolmitri tan Tablet 2.5 m_—
Odds Ratip- , m— 1-73 3-04
95 7. CI 0.67, 1.46 1.07, 2.31 1.13, 2.53 2.06, 4.43

I553— 0-9564 0-0046 0.0001 -_
Adapted from Sponsor Tables )8, l9 and 20 from “Analysis of I“ Attack“ study 0'1"} (pages 42—43)

 
  

  

 

 

The following Sponsor table demonstrates the estimated probability of patients taking escape

medication within 24 hours of treatment. A dose response is evident with ZNS 5.0 mg using the

least amount of escape medication and ZNS 0.5 mg using the most.

was ;
0%; Uf‘ni’éi.é,2}_
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Figure 2 Estimated probability of patients taking escape medicationl”
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Souroc: Sponsor Figure 2, page 243/295, “analysis of 1" attack datapdf

6.3.3. 7Resumption ofNormalActivity

The following Sponsor table demonstrates the proportion of subjects that were able to resume

normal activity for each cohort. The results are only for those subjects reporting diminished

activity at baseline. As with many of the other secondary endpoints there appears to be a dose

reSponse for each of the ZNS cohorts with patients in the highest dose group being able to

resume normal activity sooner than patients in the lower dose groups.

At each time point the proportion ofpatients able to resume normal activity taking ZNS 5.0 mg

was greater than the proportion ofpatients able to resume normal activity taking zolmitriptan

tablet 2.5 mg. However, ZNS 2.5 mg, ZNS 1.0 mg and zolmitriptan tablet 2.5 mg all appeared to

be equiVaient until the 4 hour time point, when the oral dose wasmore effective than either dose

of nasal spray. Similar results were seen in the multiple-attacks analysis.

' BEST POSSIBLE COPY
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Table 21 Resumption of normal activity (1't attack, TIT) 

'l'imupm'll Muir (K) ul'fltacks

Zuluilripm nasal spray Oral leru’
zoln'nriplan

Sill-rig 2.5m: 1.0m 0.5115 2.5m
Pm“ 235 Patina -‘- 224 Hiram; “- 235 Patient; ~' 22] Parknm‘r 229 Patients 3

226

(Nels!) (N404; (Nam) WING) mule-n (N n I‘ll}

n (9‘3) n (95) n M) n [in i ll (tall a ll}; 3

V 15 min 13 (10} II (5.6) I2 raj} 4| [2.3) 3 (1.?i a (3.2}
3.0 min 29 U15) 22 (”4} lll' $10.0} 12 (7.1) If: (‘9.2i 9' (5.!)

45 min 51 (215.?) )4 (17.8) 15 @193} 20 “1.9) 23 116.5: 22 [1 LB;

1 h 71 [35.2) SD [25.3) 47 (15.0) 16 00.65 512! i218) 25 (13.5:
2 h 94 [51.1) 81 HIS) ll [43.1) 55 [32.0) '1’? (43.0) 32 (13.11

4 11 III [66.3) 95., (4‘19) 1112 (55.7) 54 (ALE) 110 (63.6) 48 126.5]
‘Tthhudmhun-iminflflupdiaishairlwithflnbomdmyudculplmbo.
Nma'lflarhumdvinlunulanifithlinihdam
umammmmmmunmiti- afnonul aetiv'fiu was mmde¢ud1an normal mtivilieswu
linihdflh-Inu. '
“unfit-MET“.

Source: Sponsor Table 21, analysis of 1" attack flatmpdf, page 44.

_At each time point ZNS 5.0 mg numerically appears to provide some additional benefit over

zolmitriptan tablet 2.5 mg for the resumption of normal activity however the oral preparation

seems to provide additional benefit compared to equivalent and lower ZNS doses at later times.

6.3.3.8 Headache Recurrence within 24-Hours

The observed proportions of patients reporting a headache recurrence within 24 hours are

presented in the following Sponsor table. For a headache to be defined as a reCurrence the patient

must have reported a headache response at 2 hours. The proportion of patients reporting a

headache recurrence was similar in all treatment groups including placebo. There was however a

clear dose-response for the various ZNS doses and time to recurrence after dosing with the

highest ZNS dose having the longest period of time before headache recurrence (ZNS 5.0 mg,

540 minutes) and the lowest ZNS dose having the shortest (ZNS 0.5 mg, 240 minutes).

Zolmitriptan tablet 2.5 mg was comparable to ZNS 5.0 mg for time to headache recurrence (525

minutes vs. 540 minutes respectively) but was better than ZNS 2.5 mg (424 minutes) in delaying

the onset of a headache recurrence. This would suggest that on a milligram for milligram bases,

nasal formulations of zolmitriptan dose not provide any benefit over oral formulation for

headache recurrence. In fact, when comparing ZNS 2.5 mg to zolmitriptan tablet 2.5 mg it

appears the oral formulation may be better at delaying the onset of headache recurrence although

both cohorts tended to have the same proportion of patients reporting a recurrence within 24
hours.

APPEELYIS i8 KEN
Git enema.

m1
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Table 22 Headache recurrence within 24 hours (1" attack, 11‘? population) 

  

Headache recurrence Number ('31:) of attacks

Zoimitriptan nnsui spray Oral Plucetx)‘
zolrnitripta

n

5.0 mg 2.5 mg LE! mg (LS lug 2.5 mg
ism-224} {Nazis (mat) (144229) (was;

Number ofatlacks 15? l2! 137 $6 £33. (17

with response at 2 h

Number (9’5“) of 42 (26.8} 33 (27.31) 40(292i 25 {20.13 35 (26.3) 2113i.3)
attacks With
recurrence '

Time to recurrence” 540 42-1 24] 240 525 I 75

{mi mites!
”the placebo mum-m group includes patients trmtcd with placebo nasal spray and oral placebo.
b The number of 1‘ attacks with recurrence is expressed as 3. percentage of III attacks with response at 2 h.
‘ Kaplan-Mcier estimate of time to recurrence at 10” percentile.
N number ofpali ants.
Data derived from Tables 716.1 (recurrence rate), T163 (time to recurrence).

Source: Sponsor table 22, analysis of III attack data.pdf, page 45

In the multiple-attacks analysis, the placebo cohort tended to have a larger proportion of subjects

expereincing a migraine recurrence (34.0%) than subjects treated with any of the ZNS

preparations (range 25.1 to 28.2)”. The conclusions are otherwise similar to that seen with the
single-attack analysis.

6.3.3.9 Complete Response

Complete response is defined as 2-hour headache response for which recurrence or use of escape

medication did not occur within 24 hours of treatment. Complete response includes subjects with

persistent mild pain unlike the absence ofpain endpoint. The results of the Sponsor’s first-attack
ITT anaiy'sis is presented in the following Sponsor table. As can be seen, all ZNS doses provided

a clear advantage over placebo in the proportion of patients reporting a complete response over

24 hours. In comparison to zolmitriptan tablet 2.5 mg, ZNS 5.0 mg provided a slight benefit in

the prOportion of subjects reporting a complete response (42.3 % versus 47.4% respectively).

However on a milligram for milligram bases zolmitriptan tablet 2.5 mg appears to provide a

slight benefit over ZNS 2.5 mg in complete response (42.3% versus 35.6% respectively). Similar
resultswere seen with the multiple-attacks analysis.

(APPEARS i 1
ON smarts:

'2 Source: Sponsor Table 28, 1L0077.pdf(multiple attack analysis) page so.
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Table 23 Complete response, 1" attack, 11"? population 

Response Number ("/u} of attacks

Zoimitriptan nasal spray Oral Piacctxa“
mimiiriptnn

5.0 mg 2.5 mg 1.0 mg {3.5 mg 2.5 mg
(N=—‘235} {NT-224] {NT236} (N’f22 I} (N? 229] (ML-“330)

n 0/.) n as} n (a) n on n we} I! {m

Attacks with “)8 (41.4) 73 (35.0) 86 (33.2} 52 (2-1.0) 03 (42.3) .10 (lllfil

mplele rflre
'The placebo treatment group includes patients trmted with piaccbo nasal spray and oral placebo.
N Number ofpatients.
It Number ofattacks with complete response.
Data derived I'mm Table T17.

Source: Sponsor Table 23, analysis of l" attack data.pdf, page 46

6.3.3.10 Improvement in Photophobia, Phonophobia, Nausea, and Somnalence

The proportion of attacks with an “improvement” (resolution of baseline symptom) in

photophobia, phonophobia, nausea or somnolence at each time point is presented in the

following Agency table. ___._—-—-—-——————-——-—-——-——--—-—-"—-—'-—-—-—
________._______'____'_____.——————-——____

_ _ V Percentages are based on the number of patient experiencing
each symptom at baseline and subsequently recording a response at the various time points. The

Sponsor did not perform any statistical analyses of these results.

 

When comparing the percentages it is apparent that ZNS 5.0 mg provides a clear advantage over

placebo for each symptom at each time point in the proportion of patients reporting resolution of

their baseline symptom. For the 2-hour time point 57.7% of the ZNS 5.0 mg patients with

photophobia at baseline reported no photophobia hours compared to 27.9% of the placebo

patients. The results at 2 hours were similar for phonophobia (ZNS 5.0 mg 62.0% vs. placebo

23.3%), nausea (ZNS 5.0 mg 60.8% vs. placebo 43.7%), and somnolence (ZNS 5.0 mg 43.9%

vs. placebo 23.3%). Similar results were seen at 2 hours for the comparison between ZNS 2.5 mg

vs. placebo and ZNS 0.5 mg vs. placebo. When comparing ZNS 2.5 mg and ZNS 5.0 mg to

zolmitn'ptan tablet 2.5 mg the results suggest there is little difference between these products

except for a slight improvement ofZNS 5.0 mg over the other two products. Similar results were

seen in the multiple-attacks analysis. ‘

APPEARS THlS WM
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Table 24 Pro - ortion of natients with im - rovernent in associated s 113 Items b time

Photo I hohia
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-I_——————
“SM”: mm- 30 24.4 49 41.9 57 47.1 73 60.8 33 70.9
“mur-

40333 64633)

“mm““mm
”‘ng :2 ms 25 23.6 2926.9

nnmm—m-fl-1.1.2.5-

“um“
1310.9 2219.0

Somnolence

 

 

-__—__——
11155.0 “‘3 13 10.4 22 13.2 31 27.0 40 32.3 54 43.9

“mum-n.
--l--rmm- 20 m 27 23.1 44 37.0 55 46.6

“mm—“m“
M-l-Ima- 16 15.! 23 21.7 27 24.5 39 35.8 45 41.3
_u-nn-rr-mn-n-n-Tab 2.5 4.; 13 10.9 20 17.2 22 20.0 25 20.5 39 33.6 55 47.8

_————-I--IE--IE-13 15.7 24 20.5 27 23.3 27 23.3 29 24.3
 

Adapted from Sponsor Table 24, Study Report 077, analysis of Isl snack datapdf, pages 47—49.
”N" Number of patients experiencing the symptom at baseline, and recording a response at this time point
“n” Number ofpatients who recorded an improvement in symptom for specific time point

The manner in which the Sponsor chose to present these important associated symptoms is

generally not what we request for migraine studies in this Division. Typically we request a

comparison of the proportion of subjects with each of these associated symptoms at the various

time points with particular attention paid to the primary endpoint time point (i.e., 2 hours in this

study). In section 6.3.5 I present my own analysis of this data using the Agency preferred
method.

6.3.3.11 Global Impression

The following Sponsor table demonstrates patient’s global impression of satisfaction with

treatment collected at the completion of the study. Due to the limitations of the trial design it is
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not possible to discuss Global Impression after the treatment of the first migraine hence the

results reflect the patient’s Opinion at the end of the study. As can be seen from the table there is

a clear dose response for patients reporting each response (excellent through poor) favoring ZNS

5.0 mg over placebo. The comparison of responses between ZNS 2.5 mg and zolmitriptan tablet

2.5 mg suggests patients were nearly equally satisfiedfdissatisfied with both products.

Table 25 Global Impression 

Global satisfaction rating Number of patients (We?

Zoimitriptan nasal spray Oral Placebo
aulmin‘ipmn

5.0 mg 2.5 mg 1.0 mg 0.5 mg 2.5 mg
{N 235) (N 224) {N r 236) (N : 22 I} (N 230) [N 226;

Excellent 34 {14.5) 18 (8.1) l4 (5.9) a {2.7) 25 (10,9) 6 (2.?)

Good mi {43.0) 32 {36.8} 64 [27.1] 40 (ran 79 {34.5) 24 (tom

Fair ‘ 56 {23.3) 54 (24.2) 58 (24.6} 55 (24.9) 53 (22,5) 45 (19.9)

Porn 44 {13.7} 69 (30.9} 100 (42.4) 120 (54.3) 62 (27.1) 15: (66.3)
Number ofrea raiders 235 22.3 ‘ 236 221 22‘) 226

' Pementages airbag 53m Elie numEr oi responders m sea-i group.
N Number ofpatients.

Source: Sponsor Table 30, 1L0077.pdf (multiple attack analysis) page 82.

6.3.3.12 Consistency ofHeadache Response

The consistency of headache response is defined as the proportibn of patients who report a

headache response at 1, 2, and 4 hours, in between 50 to 100% of the migraine attacks assessed.

The following table demonstrates the Sponsor’s results. As can be seen the consistency of

response increased with increased dose of ZNS in comparison to placebo. The ZNS 5.0 mg
group reported better consistency than the zolmitriptan tablet 2.5 mg group however the ZNS 2.5

mg group did not. This would suggest that on a milligram per milligram bases ZNS does not

provide any additional benefit over zolmitriptan 2.5 mg for consistency of response.

Table 26 Headache response in patient responding in 50% or 100% of attacks‘ 

 

CID!!! Zuni-inmate!” ml minim» Placebo
5.0a! 15mg Inn] Ming 25mg

)1 n ;K)‘ N I: (lay a n (n)- N x no- N u my N n [95:19
25M nl'anam -

l h 2.11 I 136 (5171 III B (452) I91 90 (40.6) is: 5: $335) 183 93 (50.5) m 4.5 (215;
2 I: 200 154 (71.0) I” In (59.8) I! 124 (52.6} [$2 83 (45.5) 132 129 (70.9) 130 m (35.33
4b In 166 (an) III 149 (145) I94 133 (516} -181 92 (503) 179 143 (as) m 55 (32 2:[MB clinch

l h MI 59 (25.4) Ill 42 [213) I9? 24 (12.2} 182 Is [81.) I33 42 22311] I?! :5 (as)
2 h and v! (45.5) m a (1L9) Ina 4.1 (21.1) 182 34 nan IR: 75 g4“) no as (5.41
41: m us (fill) Ill 12 my; wt 54 (21:) m as gllfl] In 93 (52.9) m 14 (n)

a a pm
N I'Mmaker urn-titans
IKilian of} attach “lied

Source: Sponsor Table 32, "£077.de (multiple attack analysis) page 85.

6.3.5 Agency’s Efficacy Results

In this section I describe the efficacy analysis I performed. Results from the Agency statistician’s
analyses may be included as needed. My comments about the Sponsor’s efficacy analyses can be

found throughout the preceding sections. In my own analysis of the primary endpoint I use the

data from the first migraine attack only. The sponsor’s data file named “Diary V” was the
primary dataset used. For headache response and associated symptoms I analyzed only data from

Page 47 of 91

 



 

 

 CAL REVIEW 2 I

Clinical Review Section

the first migraine treated and included all subjects that took study medication and provided at

least a single post treatment efficacy assessment. Missing data was handled using an LOCF .
algorithm. Patients that took rescue medication were treated as treatment failures for all

subsequent time points. My analysis is crude as it does not adjust for center nor correct for
multiple endpoints.

The following table demonstrates my results for headache response at the various time points. As

can be seen my results are nearly identical to those obtained by the sponsor (see sponsor Table
16). All doses of ZNS were significantly better than placebo in the proportion of patients

reporting headache relief at 2 hours (p5 0.03). The cohort of subjects in the higher doses of ZNS
reached significance as early as 15 minutes after treatment. This differs slightly from the Agency

statistician’s results where the comparison between placebo and ZNS 0.5 mg at 2 hours was just
beyond the range of significance (p= 0.053). The statistician’s method of analysis is discussed in

detail in his review however he used a logistical regression method excluding the zolmitriptan
tablet 2.5 mg cohort of patients. The sponsor did not exclude this cohort from their analysis,
which the Agency statistician felt was faulty. Despite the failure of ZNS 0.5 mg to demonstrate

significance at 2 hours in the Agency-statistician’s analysis, I believe the totality of the results
and the clinical utility of a low-dose treatment option would still favor the approval of ZNS 0.5
mg.

‘ Table 27 Headache res case at various time . tints, lst attack, ITTAGENCY
Headache res I onse

_ 15 min ——_M_

mm... m...”

"-236 m mm“
mm... 3m m.)

  

  
 
 
 
 

  

 

23 (10.7) 

 
 
   

n( .

n( . .

mm... mm new we.» was)

an . — —

n( .

ZNSO.5mg 18(82) 5705.6) 68(305) 91(408] 101(453)

"'2” 025‘ “nu-"m
$3?” ”(5.7) 36(156) IO4(44.8} 133595)I .

m“ m _———m

As part of my review of efficacy I also analyzed the range of actual times subjects recorded their

2 hour assessment. A 90 minute range (91 to 181 minutes) was permitted by protocol. During
Trial 077 patients recorded their 2 hour assessment as early as 75 minutes after taking study
medication and as late as 3 hours after taking study medication. However, approximately 93% of

subjects (1274/1371) recorded their 2 hour assessment within i 15 minutes of 2 hours. My
anaiysis of 2 hour headache response for those subjects recording their response within 15

minutes of 2 hours is demonstrated in the following Agency table. This analysis is quite crude in
that is does not include a correction for missing data or for taking escape medication. As can be

seen my results are again nearly identical to the sponsor‘s results using their ITT population (see
Table 1]). The one difference is that with this subset of patients the comparison between ZNS 0.5
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mg and placebo is no longer significant with a p—value equal to 0.0904 compared to the sponsor’s

result of 0.0223. Despite the failure of ZNS 0.5 mg to demonstrate significance at 2 hours in the

proportion ofpatients reporting their 2 hour assessment within 15 minutes of 2 hours, I believe

the totality of the results and the clinical utility of a low-dose treatment option would still favor

the approval of ZNS 0.5 mg.

Table 28 Headache res u onse at 2 hours 1“ Attack Anal sis, Subset res onse recorded 21:15 min of 2 hrs

ZNS ZNS - ZNS ZNS Zolmitriptan Placebo

5.0 mg 2.5 mg 1-0 mg 0'5 mg Tab 25 "‘g (-N=22cm
=235 =224 N=236 N=221N=229

Patients evaluated

Palm‘s W" 2 112 (55 2) 130 (58.3) 34 (40.0) 126 (609)hrs res 1 use %

Treatment com uarison: Treatment vs. ilacebo

I'M!!— <0-0001 <0-0001

As discussed earlier, the sponsor did not analyze the proportion of patients reporting an

associated symptom at the various time points. Their approach for this critical secondary

endpoint was to look at subjects that reported resolution of baseline symptoms at the various

time points. In my analysis of these endpoints I analyze the proportion of subjects reporting each

of these symptoms at the various time points and compare the results to placebo. To perform this

analysis I only looked at data from the first migraine attack treated and included all subjects that

took trial medication and recorded a post-treatment efficacy results for these endpoints (nausea,

photophobia and phonophobia). A last-observation-carried forward algorithm was used for
missing data

   
  

 
II

C Ls.)

154 (69.4) 67 (32.-1)
 
 
 

The following table illustrates my results, using a Chi Square analysis, of the proportion of

patients reporting an associated symptom the various time points. As demonstrated, the

proportion ofpatients receiving ZNS (any dose) reporting photophobia at 2 hours was

significantly less than the proportion of patients receiving placebo (pg 0.03). The results for
phonophobia at 2 hours were nearly identical to the results for phonophobia however the ZNS

0.5 mg cohort did not precisely reach significance (p=0.06). It is possible this cohort would have

reached significance if I had adjusted for center in my analysis.

Unfortunately the results for nausea are not as favorable at 2 hours where only the ZNS 5 mg

cohort ofpatients reported significantly less nausea than subjects receiving placebo (p<0.01).

The reason for this apparent lack ofefficacy against nausea is not apparent but could lie in the

fact that the ZNS formulation is known to cause abnormal taste perversion. Such an adverse

event would certainly be expected to exasperate pre-existing nausea or cause nausea in subjects

prone to nausea (i.e., migraine sufferers). Another point to consider is the fact that despite having

previously been shown effective against migraine associated nausea, zolmitriptan tablet 2.5 mg
also failed against placebo at 2 hours. The reason for this is not apparent but suggests perhaps the

study itselfmay have had problems for this endpoint. Despite the failure of ZNS 2.5 mg and

below to show efficacy for nausea at 2 hours there was evidence of a dose effect with all doses of

ZNS being numerically better than placebo for the proportion of patients reporting nausea at 2

hours. The efficacy of ZNS against nausea was apparent at 4 hours where all doses were

significantly better than placebo for the proportion of patients reporting nausea.
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Table 29 Pro ortion of natients renortin- an associated s mtom b time, 1“ Attack'

Nausea

_ mm

“Sign“; n(%| 127(550) 114(439) 1040444) 3305.3)

   

W mum“
a . , .

ms 1.0 mg 94(40 3) 80(342) 7: (303) 6206.4)

- . .

II. .

 

W

2N5 0.5 mg

, ,

II
am“

2:22:
Phono hobia

( >

)

t )

( )

( . V
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”=2" mm“
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”‘2" “-__-
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mums 12663-3) -

(

(

(
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—

“'2” mum-nun-

;fgggign
W m—_—-_-—

”112'? mm ”269-2) mm mm

)

Photo n hobia

m... mm m,2
I

2» m—W
“—mm
mun—m-

2“. __W
2

ll
. .35

first“ mm“ one

Using Pearson Chi-Square analysis with LOCF for missing data.

In summary, my analysis of the primary endpoint and the interpretation of the results from the

analysis of the associated symptoms supports the approval of ZNS 0.5 mg and higher.

6.4 Efficacy Conclusions

The primary objective of this efficacy trial is to assess the efficacy of ZNS 5.0, 2.5, 1.0, and 0.5

mg doses compared to placebo for headache relief at 2 hours. The Sponsor seeks Agency

approval of ZNS 5.0 mg, ’_
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Table 30 Summa of statistical anal sis ZNS vs. Ilaeebolzolmitri Itan tablet 2.5 m

  
  

  

 

 
 

Comparison of ZNS vs. placebolZNS 5.0 mg vs. zolmitriptan tablet
2.5 mg at various times after treatment

m—mm-mm-
Headache Res . Inse

 
 

 

 

ns/ns

+v-

+lns

+/+

.m—
+Ina

Photouhobia '-rorrtion ren_rtin

+: Statistically significant difference in favor of ZNS
-: Statistically significant difference not in favor of ZNS
ns: Not significantlno difference between cohorts
na: Not analyzed
Adapted from Sponsor Table 26, Trial 00?, First- attack Analysis
* sponsor’s analysis p=0.02, Agency statistician‘s analysis p=0.053, my analysis p=0.03

However in discussing the results from these secondary endpoint analyses the Sponsor tends to

stress how ZNS 5.0 mg is superior to zolmitriptan tablet 2.5 mg. For reasons previously

discussed I do not feel this is a fair comparison and instead would stress the comparison between I

ZNS 2.5 mg and zolmitriptan tablet 2.5 mg which tended to Show little difference between the

two products. ZNS 2.5 mg does appear to provide quicker headache relief as evidenced by
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superiority of ZNS 2.5 mg over zolmitriptan tablet 2.5 mg at 15 minutes. However this

difference is not sustained and in fact zolmitriptan tablet 2.5 mg provides statistically greater

total relief from headache pain (absence ofpain) compared to ZNS 2.5 mg at 2 hours and 4

hours. Likewise, despite the fact that there was little difference between ZNS 2.5 mg and

zolmitriptan tablet 2.5 for the proportion of subjects reporting headache recurrence over 24 hours

(27.3% vs. 26.3% respectively), there was a relatively large difference in the time to recurrence

with ZNS 2.5 mg cohort experiencing headache recurrence much sooner than with zolmitriptan

tablet 2.5 mg (424 minutes vs. 525 minutes respectively).

-—.__~

In conclusion, with respect to efficacy, I recommend zolmitriptan nasal spray 5.0 mg U

f‘.—-—--be approved for marketingin the United States. .-———-———-—-—-—"“"_'—"—"‘"
.7

'7. Integrated Review of Safety

In this section I summarize the safety results from the clinical development program for

zolmitriptan nasal spray. The ZNS clinical development program includes 5 clinical

pharmacology trials (136-032, 311CIL/0041, 311CIL/0079, 3] ICIL/OIOZ and 311CIL/0104), 1

controlled clinical efficacy trial (31 1C1L/077), and two long term open-label safety trials

(311CIL/0078, and 31 1CILI'0122). The clinical pharmacology trials resulted in 303 exposures to

zolmitriptan nasal spray in 81 subjects. However the bulk of the clinical safety information is

derived from the controlled efficacy study 077 (922 subjects, 231 lexposures) and the two long

term (1 year) uncontrolled safety studies 078 and 022 (1633 subjects combined, over 30,000

exposures combined). In total there are 2000 unique subjects in the clinical trials for ZNS.(Trial

078 is an extension of Trial 077). During the two long term trials subjects taking ZNS 5mg

treated approximately 2.7 migraines per month (this included all subjects in Trial 0122, all post-

crossover subjects in Trial 078 and the pro-crossover ZNS 5 mg cohort from Trial 078).

7.1 Brief Statement of Conclusions

The safety profile of Zomig Nasal Spray appears to be similar to that of the approved

zolmitriptan formulations and is typical of the triptan class of drugs in general, with the

exception of local nasopharyngeal complaints. No increase in cardiovascular or other serious

adverse events compared to zolmitriptan tablets were noted in the trials of the nasal spray.

Common, non-serious adverse events that are unique to the nasal spray formulation of

zolmitriptan include local reactions such as nasopharyngeal discomfort and unusual taste

however these complaints were generally mild, self-limiting and rarely resulting in withdraWal.

In my opinion there are no safety concerns that would preclude the approval of ZNS 5.0, "'7
ml _ __ v for the acute treatment of migraine.
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7.2 Safety Population

The database evaluated in the safety review includes all patients who received trial medication

(i.e., ZNS, zolmitriptan oral tablet, or placebo) in completed ZNS trials and in the ongoing open—

label safety trial 0122. Data from NDA 20-768 (zolmitriptan oral tablet) were included by the

Sponsor for comparison purposes.

With respect to long-term safety trial 078 the Sponsor outlines two groups of patients: those who

received ZNS 5 mg throughout the study and those who received 5 mg only after crossover.

During the pre-crossover phase, patients were randomized to take either 0.5, 1.0, 2.5, or 5.0 mg

ofZNS. After the analysis of study 077, all subjects in study 078 were crossed over to ZNS 5.0

mg. In Trial 0122, only 5 mg was used throughout the trial and subjects were permitted to retreat

a persistent or recurrent headache in 2 hours with ZNS 5 mg if needed. For simplicity my safety

review will focus on long-term data from subjects receiving ZNS 5.0 mg however discussion

about findings in other cohorts will be discussed if appropriate.

7.3 Patient Exposure and Demographics

The following Sponsor table provides a summary of the numbers of subjects exposed to study

medication as well as their demographics for the entire clinical development program for ZNS.

In Trial 077, 922 patients were given 2311 individual exposures to ZNS. In Trial 078, 1097

patients administered 20114 doses of ZNS. In Trial 0122 (ongoing), 536 subjects have

administered 10705 doses of ZNS 5 mg as of the date of the interim analysis.

Table 31 Demographic characteristics of subjects exposed to ZNS
[ms—Em mfiwfli 5‘33 W115

Nflll my Oral tablet Naaalspny Oraltinlet Nasal any (h) tau-ct
(NBA 20-768) Trill MT? (NM 20-763) 15'1me and 0122 (NEAR-168“)

8] 347 922 2633 lfl] 2058
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NIH!)
ll 81 347 922 2633 la]! 2058
u- '33.: 33.0 40.5 40.3 41.6 40.9
Standwd deviltim 95 NC 13.2 NC 103 NC
W [SI-1'16 lfibfifi 121066 1! ”66 12b66

Age dim-imam; mmber (E) d allied:
clay CI 0 a 19ml) 0 l3l<ll
213 b 40 y E {71.8) 26? (7'7) 443 (4m) 1233 (47) 725 (4414] 92] (45)
mean 3: IS {122) 55 (16) 46:60.3) l337t5l) 37463.5) , 1087153)
my 0 25(7) 1102) 45 (1) 340.1) 35 (2)

Savannah: miflfflbjm
Male 46 {56.3) 19265) 15307.7) 378 (I4) 281 ([12) 238 (14)
w 33 (43.2) 155145) 759(813) 2255 (86) 13520111!) [763 (86)

mum
I1 81 34? 912 2624 IE2! 2046
Mean 12:! 103 68.5 68.4 $5 6810
Slandad «am-um 11.0 NC 13.5 NC 14.2 NC
Range 471909 40mm 33IBIT3 mill-£2 34m173

Race; iii-mettle) org-abject:
While 3l3 (90) 910 (98.?! 255mm lfiDI {98.0) 2001 {97)
Black 1514) Hal) 50(2) 4 (0.2) 31 :2)
Other‘ 1| ( |.2) 25 (1)
   
 
 

 III.  . ' I. -..»' ' -.-..m.-m1n3.
I'm-J ummmulsplemck mmnman.
‘Dlhaimhlis: Asian (Indian), Asian (Damn, I: well u ulhunaesm mm In the categories ofwhiterr black.
new new
anmmnmn(mwmnm3nmryhrommlssrmlmn
Source: Sponsor Table 8. isspdf, page 60.

All subjects were adult between 18 to 66 years of age. There were no pediatric or geriatric

subjects (only a single subject was 66 years of age). The vast majority of subjects were women
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(approximately 83%) with and average age of about 40 years. Most subjects were Caucasian

(approximately 97%). As can be seen in the above table the demographic profile of these trials is
similar to that used in NDA 20-768 (Zomig Tablets).

The following Sponsor table provides a breakdown of migraine attack frequency and 5 mg nasal
spray exposure in the long term studies (note this has been updated to include additional data

from 4 month safety update). The sponsor used a 350 day cutoff because subjects were permitted

by protocol to have their 1 year follow up within 2 weeks of their full year anniversary. In both
Trial 078 and 0122 there were no limits in the number of migraines that mold be treated in a

single month. A review of the datasets for both studies indicates good compliance with study
medication with all migraines treated with study medications.

Table 32 Frequency of attacks for patients with 6 month and 1 year exposure in long—term safety
trials (0078 and 0122)— patients exposed to doses of at least 5.0 mg at any time 

 

 

 

Tinmin study Menu umber of Number (‘34:) of'pafients
(days) attacks per

30 days

Dom ofat least 5.0 mg mlmitriptan nasal spray at
any time

158 cutoff 4MSU cutoff
(NA-1394) (DI-BBS)

2180 <1 232065) ' 262(183)
2| to <2 2.20 (15.8) . 260 (18.6]
22 to <3 134 (9.6: 149(11):!)

23 268 (192) 326 (23.4)
All 22 402 (28.8) 475 (34.0)

1350 rel. 148 (10.6) 187 (13.4)
211.0 <2 116 (18.3) 205 (14.7)
22 tn <3 52 (13.7; 124 (3.9)
a? 63 (4.5) 293 am)

All 22 115 (8.2) 417 (29.9) 
SID-m: Nan-lw'55, Tali. 11.14; 4M8”. Tale]: “.6.

Source: Sponsor Table 19, 4MSU.pdf, page 5].

In summary, the safety database for ZNS is large and the number of patients exposed to the

highest (5 mg) dose of the spray is well in excess of that required under ICH guidelines.

7.4 Safety Review Findings

7.4.1 Methods Used to Evaluate Safety in this Review

The primary sources of data for this safety review include the Integrated Summary of Safety
(188) submitted electronically (iss.pdt) by the Sponsor on February 26, 2002 and the SAS
transport file datasets for the efficacy study (0077) and the two long-term safety studies (078 and
0122). Case report forms (CRFS) and individual narrative summaries for adverse events were

consulted as needed. All documents in support of this NDA are available in the Electronic

Document Room (EDR) at \\CDSESUBI\N214SO\N 000. Additionally the most recent annual

report (April 30, 2002) for Zomig Tablet was reviewed for an updated accounting of adverse
events seen for all marketed formulations of zolmitriptan worldwide.

7.4.2 Deaths

No deaths have occurred in any trial with zolmitriptan nasal spray.
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7.4.3 Serious Adverse Events

Since the elimination period for zolmitriptan is significantly less than 24 hours, the Sponsor

reviewed serious adverse events (SAEs) that occurred within 24 hours of a dose and those that

occurred later separately. 1 reviewed all narrative summaries for SAE found in Appendix B of
the 188.

There were no SAES reported during the clinical pharmacology trials. The integrated safety

database of the three clinical trials included 30,819 exposures to ZNS. Of these exposures, there

were 52 (0.2%) serious adverse events reported (combined for less than 24 hours and greater

than 24 hours). Less than 0.01% (2/30819) of these events were considered drug-related by the

investigator (patient 0122/0252/000] and patient 0122/0953/0005).

Two serious adverse events from Trial 0122 were felt by the investigators to possibly be related

to ZNS exposure. The first is a 37 year old female (patient 0953/0005, narrative page 1 174,

iss.pdf) who experienced angina pectoris 15 minutes after administering ZNS 5.0 mg. The

patient was subsequently admitted to hospital and had a negative screen for myocardial

infarction. This was her 5th attack treated with study medication. The patient had several
cardiovascular risk factors including hypertension and family history. From my review of the

narrative I would agree the event was probably related to study medication. The label for all

triptans include the concern for cardiovascular events such as angina. A similar warning is

included in the proposed label for ZNS. The second SAE considered possibly related to ZNS is a

53 year old female (patient 0252/0001, narrative page 1 173, iss.pdf) who experienced nausea and

vertigo 23 hours after treating the 29Lh migraine attack with ZNS 5 mg. The patient was
hospitalized and treated with prednisone. The symptoms subsided in 5 days. DeSpite the

complaint the patient was not withdrawn from the study. Although these symptoms occurred 23

hours after treatment with study medication I agree that they may have been related to treatment.

‘ The proposed label for ZNS and the present label for Zomig Tablets contains warnings about

nausea and vertigo.

There was a single SAE, occurring within 24 hours of dosing, reported in trial 077. A 46 year old

female patient (patient 0077/0001f0042) receiving ZNS 1.0 mg was hospitalized due to severe

diverticular disease affecting the sigmoid colon the day after treating her third migraine attack

with study medication. The condition was considered life threatening and required

hospitalization for intravenous antibiotics and fluids. She was discharged three days later without

sequelae. The investigator involved with her case did not consider the event to be drug-related.

The case report form does not state whether the “diverticular condition” was due to ischemia.

The label for all triptans contain the warning that ischemic colitis is possible with 5-HT] use. It is

possible that the event was related to ZNS use. This represents an incidence of 0.1 % of patients

treated with ZNS (1/922) in this study.

Ten subjects receiving ZNS 5.0 mg in the long-term safety trials reported a SAE within 24 hours

of treatment. This represents 0.8% of patients (10/1319) during the long-term trials of ZNS 5.0

mg. No individual type of SAE occurred in more than one patient. The SAEs that occurred

within 24 hours ofdosing during the long-term trials are summarized in the following Sponsor

table. There is no evidence of SAES becoming more frequent with increasing duration of
treatment.
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Table 33 SAE (within 24 hrs) in patients receiving ZNS 5.0 mg in long-term trials.
COSTART body system Number (96) ofpan cuts
Admemm 0—90 days 91—180 days Ill-270 days 21' E -360 days >360 day: Toul'

t'N-BDS) M71) (“N—$99) {N=203) (N40) (N=1319)
Number 0/.) orpnnenu 4 (as l 5 (05) o u o m {0.3;

will: event I, h
dehbdomen

Pain abduninal a D 0 I) 0 l (<01)
nodyw

Cyll 0 D 0 D 0 l (11).”
Infection 0 l (0.1] D D 0 l (<01;
may anemia] o l (0.1) o u o 1 («3.1)
Rmfiunwavntim l (<01) 0 0 0 0 l (4).!)

15mm
Ham 0 l (0.1) 0 0 0 1 (<11! 1

Clrdicvumlnr

Angina: poem: 1 (<01; 0 o o e I («0.1)
mummies n 1 (9.1) 0 o o 1 (411.1:

Diystlve
Nausea l («0.1) 0 0 0 0 1 (-43.1 )
WW

Vertigo 1 (-3.1) a n o o 1 («an ]
Wigwam

Dmudepwhnce l (<11 ) ll 0 0 0 l (‘01)
Psychtlis 1 (41.1) a o a u 1 (cm )

Umgmitlla‘fanale
genital
(kahuna-Ht D l (t). I) 0 I] D l (<1), I)
m
that murdlted h an lunch: “Mailed tutu: "le’ cohmn only.
1' A path“ mlnwhadme than I suiousndvme evem.
CNS ContainmentM.
R manorpnn
Bail MINI [I'll TING T5“ Ild TIM.

Source: Sponsor Table 70, inpdf, page [53

In the pre-crossover phase of Trial 0078, 7 patients experienced SAE within 24 hours of

treatment. The events included one each ofabdominal pain, neoplasm, accidental injury, local

pain, depression, pneumonia, breast carcinoma, and 3 events of cysts. Based upon my review of
the clinical narratives these SAEs were not plausibly related to the treatment drug.

In Table 72 of the 18813 the Sponsor tabulates the serious adverse events that occurred more than
24 hours after a dose of the treatment medication in Trial 077. In total, eleven patients

experienced a serious adverse event 24 hours after treatment. From a review of each narrative it

is my opinion that none of these events were plausibly related to study medication based upon

the nature of the event and its timing with respect to the administration of study medication.

Likewise, the Sponsor has presented serious adverse events outside of 24 hours in the long-term

trials (078 and 0122) in Table 73 of the 188”. They occurred at an overall frequency of 1.5%,
were not thought to be drug-related by the investigators, involved random conditions, and were

not, by my review of the clinical narratives, plausibly related to the study treatment.

7.4.4 Withdrawal Due to Adverse Events

The following Sponsor table tabulates the number of patients that withdrew from treatment in the

single placebo-controlled efficacy study 077 and the two open-label, long-term safety studies

Page 155, iss.pdf.'3
'4 Page 157, iss.pdf
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078 and 0122. On the right side of the table the Sponsor includes a comparison of withdrawals

seen in their clinical development program for oral zolmitriptan (NDA20-768). Unless

appropriate I will not comment on this comparison. As can be seen in the placebo-controlled trial

077, a greater proportion of subjects in the placebo treated group withdrew from the study

(13.6%) compared to patients enrolled in the ZNS cohorts (6.7%) or zolmitriptan tablet cohort
(6.0%). No subject withdrew from any of the clinical pharmacology studies conducted for this
NDA.

Table 34 Number of patients withdrawn from Study 077, 078 and 0122 

 

'1'ype of trial and trial 11) Nasal spray clinical trials NDA, 20-768

exposed withdrawn exposed withdrawn

Placebo-calm (0077)

Zolmitn'pum nasal spray 922 62 (6.7) 0 NA

Zolmitriptnn om] tablet 233 14(60) 2663 31} t I)

Placebo 228 3| (13.6} 401 I(<:l)

Other drugs 0 0 (ii) 504 2 (<1)

long-term uncontrolled (0008 and
0122)

Zolmitriplan nasal spray O 0 (0)

5.0 mg population ' 1319 17303.5) 0 t) (0)

Pro-crossover population {0078 1093 274 (25.1) 0 0 t0)
on?!)

Zoimiuipimi om] tablet o o (m 2058b r55 (36.7)
 . mg 05% given pre- or post-{nosmver n1 rial 0078, and results as o the data cutfioffttate for ongoing
trial 0122.

l’Oi'tly data for the oral tablet trial 136-015 are given; mistrial provides the best comparison, as it used the same
dose as Trial 0978 (5.0 mg).
Data [rout Tables '53 through T55 (nasal spray) and’FnblesEJl and 9.12 In text of original 138 (oral tablet).

Source: Sponsor table 14. isspdf, page 63.

The following Sponsor table demonstrates the various reasons why subjects withdrew from Trial
077. Again the Sponsor includes a comparison to NDA 20-768 which I will not comment on

unless appr0priate. As demonstrated in the table the most common reason for withdrawal was

lack of efficacy, with placebo apprOpriately demonstrating the highest rate. Likewise there was

an inverse close relationship for withdrawal due to lack ofefficacy with ZNS 0.5 mg

demonstrating the highest rate (12%) and ZNS 5.0 mg demonstrating the lowest rate (3%). This
is what would be expected from a product demonstrating efficacy. Otherwise there are no trends
in withdrawal between cohorts that would suggest a problem with ZNS.
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Table 35 Patient outcome, Trial 077

Reason for withdrawal Number (9‘43) of subjects3
Trial 0077 NBA 20-768

PRO OT Nasal spray PRO 0'?

2.5mg 0.51m; 113mg limp 5.0mg
Neils N===233 N--=224 N-=238 N=-224 N=236 N401 Nam}

Subjeets who completed the I9? 219 205 2 l 3’ 213 225 400 2603
trial (86.4) {94.0) (9| .5) (91.21 (95.1) (95.3) (90.8) {98.91

Subjects withdrawn for any 31 14 IO 21 I i It I 3!}
reason (13.6) £6.01 (8.5) {8.8) [4.9) (4.7) ((3.2) ELI)

Lack of efficacy 25 8 12 13 5 3 0 2
”1.0) (3.4) {5.4) {5.5} [2.2) (1.3) (<0!)

Adverse eventfconcurrent l {0.4) 3 (l .3) l (0.4) 3 (L3) I (0.4) 4 (1.7) D 0
illness”

Protocol non-compliance 3 {L3} 2 (0.9) 3 (I .3) 0 l (0.4; 0 l (0.2) 2? (l .0)

111lean camera 0 0 0 l (0.4) 2 (0.9) I (0.4) 0 [I
withdrawn

Subject lost to follow-up l (0.4) l (0.4) 26.19} 2 (0.8} l (0.4) l (0,4) 0 6

Administrative reasons 0 f3 0 0 0 t} {‘1 l {<01}
Death 0 O 0 0 El 0 0 0

Other I (0.4) 0 I (0.4) 2 (0.3) I (9.4} 2 (0.8) 0 0
' 'crcmtagesam .. cu : usmg ‘,tletota numero patients in egroupmsl e enommamr.
'3 Includes I patient in each of the zolmitriptan nasal spray 5.0 mg. 2.5 mg and 1.0 mg groups that was withdrawn
due to a non-serious adverse event that (recurred outside 24 hows oftrealmenl.
0T Conventional oral tablet.
P130 Placebo.

Data l'rom “hue 1‘53 (rum spray) and Data Summary 9 of orflnai ISS (oral tablet).
Source: Sponsor lele 16, iupdf, page 70.

The following Sponsor table demonstrates the withdrawal rates seen in the long-term studies 078
and 0122. As demonstrated the most common reason for withdrawal in all cohorts was due to

lack of efficacy. Again the same inverse close relationship was seen as in Trial 077 with ZNS 0.5

mg having a higher withdrawal rate due to lack of efficacy (24.7%) compared to ZNS 5.0 mg

(pm-crossover 4.0%, all other 5.0 mg dose 2.7%). Otherwise, there are no trends in withdrawals

that would suggest a problem with ZNS.
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Table 36 Patient outcomes, Trial 0078 and 0122

Reason for wilhdmwal Number We} of subjects ‘1
'[riais 0078 and t) l 22 NBA 20-768

5.0 mg dose Pro-crossover doses £ 5.0 mg (’l’riai 0078 onivt Conventional oral
lahlel

5.0 mg 0.5 mg LG mg 2.5 mg \ 5.0 mg 2.5 mg 5.6 mg
Nel3 l9 N-==2'F5 N'='272 NVV‘ZTI N' 215 Nifiltlili

Subjects who completed l l4] £80 197 2 [-1 323 0 HO},
the trial or were ongoing (3.6.5) t65.51 W24) £79.“; (82.0,» (613‘)
in Trial {ll 22

SUbjchs withdrawn for l78 ( I15} use-1.5) 75 (27.61 .7011}: 47 (17.1) 0 755135.?)
any reason

tack ot‘efl'tcacy 35 (2.7} as (24.7) 35 ( L19) 23 (8]) I I (4.0} 0 :2c (5 1.01

Adverse - 46 (3.5} ?t2.5l l5 (5.5} 8 {311) II {4.0) c 161ml)
cventfcommmt
illness

Subject lost to I"! {1.3) S (1.8} 9 (3.3) ‘ M313) 5 (Lil) I} 0
follow-up

Informed consent l9 (Lt) 3 (Ll) 9 (3.3) 8 {3.0) 5 (1.8} 0 0
withdrawn

I’mtocol 20 (1.5) 4tl.5) 2(0): 6(12) 8 (2.9) 0 l38t6.7‘)
him-compliance

Worsening condition 2 (0.2) 0 O l (0.4) l) O 0

Administrative masons 0 0 0 (t 0 (J 224 (10.9)
Pregnancy 3 (0.2) O 0 t? 0 NP NP
Death 0 0 ll ‘ (i 0 (J 0

Other 360.?) M29) 5(l.8) 4&5) ‘5125‘; t] G
' -. mmgesarecn cu : usmg ‘, the to number ot‘pnlienls in the group, as the denmninator.

NP Not presented in original oral ISS.
Data from Tables TSA and 1‘55 [nasal spray) and Data Summary 9 of original oral his (oral tablet).

Source: Sponsor Table 17, isspdl', page 71.

Ten patients in Trial 077 had adverse events within 24 hours of a dose that led to withdrawal.

There were 3 additional withdrawals for nonserious AEs outside of the 24 hour period. Of the 10

patients, 6 (0.7% of 922 treated patients) were in ZNS treatment groups. There were 2

withdrawals from the ZNS 5.0 mg group because of unusual taste. No other individual event led

to the withdrawal of more than 1 patient across all nasal Spray dose groups. Cardiovascular

adverse events (angina pectoris and palpitations) led to the withdrawal of 2 patients from the

group receiving the conventional oral tablet.

Narratives describing each withdrawal due to an adverse event (a SAE at any time and

nonserious AEs within 24 hours of a dose) are presented in Appendix B of the Sponsor’s ISS

(sections 1.5 & 1.6, pp. 327-853). I have reviewed these narratives and most suggest no

plausible relationship to the drug. The following table summarizes the narratives ofpatients who

withdrew for AEs that were at least possibly associated with the drug in my opinion.

APPEhRS ““3 WAY
Oil ORiGlilAL
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Table 37 Withdrawal from Trial 077 ossibl related to stud medication
Reason for

 

  
  

 

 

 55 year old female deveIOped severe neck pain 50 minutes after

0001/0024 ZNS 1.0 mg Neck Pain receiving first dose of trial medication. The pain resolved within
17 hours without treatment.

48 year old female developed moderate nausea 210 minutes after
0001/0071 ZNS 0.5 mg Nausea receiving first dose of trial medication. the event resolved without

treatment in about 7 hours.

41 year old female developed severe palpitation, chest tightness,

0001/0073 ZNS 2 5 mg Chest tightness and sensation of throat closing 1 hour after receiving first dose of

  
 

 
 

  
 
 
 

 
  

 trial medication. All complaints resolved without treatment within
100 minutes.

28 year old female developed severe “bad taste” 5 minutes after

receiving trial medication. The event resolved within 30 minutes.
A rechallenge 19 days later resulted in abnormal taste 5 days after
takin_ trial medication

30 year old female developed a bitter taste, throat pressure and a

bitemporal headache shortly after taking trial medication.

Rechallenge several weeks later resulted in the same experience.
Resolution of cornalaints occurred within 45 minutes.

 
  
 

 

 
 

0017/0015 ZNS 5.0 mg Taste perversion

0018/0025 ZNS 5.0 mg

As can be seen from these narratives none of these adverse events are unexpected with triptan

products or nasal products in general.

 
 

 
 

  

 

   
 

Taste perversion,

throat tightness
and headache

Adverse events leading to withdrawal in the long-term, open-label trials (Trials 078 and 122) of

ZNS 5.0 mg are summarized in the following Agency table by dose and type of adverse event.

0f the 1319 patients who received long-term treatment with 5.0 mg doses, 37 (2.8%) had adverse

events that led to withdrawal. The most frequently reported adverse events leading to withdrawal

were unusual taste, aggravation reaction, and vomiting (no more than 0.4% of patients for each).

Most adverse event withdrawal occurred in the first 90 days of treatment. Events leading to

withdrawal were typical of adverse events reported acutely, and the majority were transient and

resolved spontaneously. Despite the fact that 31.7% of patients experienced unusual taste when

treating migraine headaches with ZNS 5.0 mg doses in these trials, only 0.4% (5 of 1319) of

patients withdrew because of this event.

APPEFtl-ls THIS WAY

0N ORiGlNAL

Pagefil of9l



 

 

 I g, CAL REVIEW). ., .
Clinical Review Section

Table 38 Summa AE leadin_ to withdrawal, Trial 078 and Trial 0122

AND TRIAL 122*

Body C T 5 MG ZOMIG NASAL SPRAY
System 05'5“ cm 91—130 mm 131—270 DAYSN = 971 N = 499

n n %
ANY ADVERSE EVENT   

  

 

 

 

 

—-mi-
—-Ian-
_-a0n-

MGW' _-IGD-
—-Ian-
_-Ian-
_-10n-

—-ms.
—-m1-
__ras.

WWW,” —-Ian-
_-:ran-
—-m1-

mm-
m-
-I-

mm-

mm-
mm-
mall-
-I-

0 (0.0 mm-
mm-

0 (0.0) 0 (0.0) 2(02)
0

gS
l 0.2

EDEMA TONGUE
HEPATIC NEOPLASIA

Digestive NAUSEA 2 . l
VOMlT 4 3
DlZZlNESS

“”"WCNS _—I-

0
0

0.0
HYPERESTHFSIA

0.
0.
o.

0
2

WWW“ mesmasm mm-
Nervous/P148 PARESTHESIA

.. . NASAL CAVITY DISCOMIFORT
3.- ial Senses UNUSUAL TASTE

Urogenital CARCINOMA BREAST man-
Female Genital PREGNANCY UNlN'IENDED mm-

*27l-360 Days (N = 203) & >360 Days (N= 80) not shown; to date there have been no AEs leading to withdrawal.

 
    

N:
n

2 0.2

2 0.2
l 0.1
1 0.:

2 0.2

3 0.2
4 0.3
2 0.2

2 0.2

3 0.2

5 0.4l 0.2

   

The Sponsor’s 188 Table 69 (iss.pdf, page 149) includes an additional summary of ABS leading

to withdrawal in patients during the pre-crossover phase of Trial 0078 Ge, 4 cohorts, dose range

0.5 to 5.0 mg ZNS). The frequency of adverse events leading to withdrawal (approximately 2%)

and type ofAES is similar to the ZNS 5.0 mg groups described above. There was minimal

difference between cohorts for withdrawal frequency and there was no adverse event reported

more than once. One individual (patient 0078/0039/0004) had a myocardial infarction (MI) while

in the ZNS 1 mg cohort, but this SAE was not plausibly related to the drug because of the many

weeks that had passed between the MI and the last dose of the drug. This patient is further
discussed in a section 7.4.10

in conclusion, there does not appear to be any clinically significant adverse events leading to

withdrawal from these studies that would preclude the approval of ZN.Q "—‘T — -. u

7:-—'—5.0 mg for marketing in the United States.

7.4.5 Common Adverse Events

Table 39 outlines the common adverse events seen during the clinical trials for ZNS. The most

common adverse events seen in the clinical development program for ZNS were unusual taste,
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paresthesias, hypesthesia, local nose/throat pain, nausea, somnolence, asthenia, sensation of
tightness or heaviness, and the category of disorder/discomfort of the nasal cavity. Many of these
adverse events were seen during the clinical trials for Zomig Tablets and Zomig-ZMT and are
typical for triptan products. However compared to the oral forms of zolmitriptan, the nasal spray
formulation introduces several local effects not often seen with the tablet. These include

disorder/discomfort of the nasal cavity, throat pain, dysphagia, epistaxis, throat discomfort,

paresthesias, hypertonia, hyperesthesia, hypesthesia, pain local, pharyngitis, voice alteration,
pruritis, and parosmia. Paresthesias in most situations referred to tingling in the nose after use of

the spray. The sensation of tightness or heaviness affected the chest, neck, or throat was

sometimes described as “pressure throa ” or “tightness other.” Fortunately, most of these

common adverse events were of mild intensity and rarely resulted in withdrawal.

Unusual taste likewise can be thought of as a local effect and occurred in 3.1% of placebo treated

patients in the Trial 077 compared to 4.9%, 9.7%, 17.4%, and 21.2% of those patients in the ZNS

0.5, 1.0, 2.5, and 5.0 mg cohorts respectively. A clear dose response is evident for this symptom.

However the unusual taste sensation did not result in withdrawal in Trial 077. In the long-term

safety studies (Trials 078 and 122), unusual taste was cited as the reason for withdrawal in only

0.4% of patients.

7.4.6 Adverse Events Incidence Table

The following Sponsor table summarizes the adverse events seen in at least 2% of the patients

during the clinical deveIOpment program for ZNS. This is the table proposed by the Sponsor for
inclusion in the label.

APPEhRS THlS ‘i‘lAY
0N ORlGlllAL
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events did not result in any significant patterns suggesting some underlying syndrome such as

Steven Johnsons or unusual potential signals of concern.

Table 40 Common AEs Incidence 22% , Trial 0'77 ‘ .

ZNS 0.5 mg ZNS 1.0 mg ZNS 2.5 mg ZNS 5.0 mg Ragga“ Placebo
N-224 N=238 N=224 N=236 [4:ng N=228

 

     

 
 

  

 

 
 

COSTART Prater-red Term

 
 
 
 
 
 
 

 
 

  

W'A'AV-‘I-n-
mil-mm
"mm:-
mum-alm-
www—
mum-n-
mun-manhun—
_-—_-------n
—nm— 0.84 1.34 n 3.81 n-l- 1—75
mum—_mnn-
—nm—mn--mnm
—-——----——--u
mum“ 5.80 2.97 3‘00 IE- 4-39
mun-“mu
__---_—n-_ 0-36 2-19

         
The following Sponsor table summarizes the proportion of patients (22%) reporting adverse

events while taking ZNS 5mg in the long—term trials of 078 and 0122. For simplicity, subjects

randomized to lower doses of ZNS in the first phase of study 078 are excluded. However a

review of this low dose cohorts (0.5, 1.0, and 2.5 mg) safety data fails to demonstrate any

unusual signals.

umAPP; «as nus am
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Table 41 AEs occurring in 22% of patients, Trials 078 and 0122, ZNS 5 mg

 
COS fm‘l’body Number and Sr. ofplants wrfl: an adverse emusystem

am watt Wane!my
(trial; 0018 and 1112:) (NBA

20368)
0-91: til-150 lat-210 211-360 >360 "totalI
days my! days days dnys

(N=I308) (“3‘97” KN=4W) [Numb (N40) (”21319) (N=2053)
menu-u

Animus 616.7) 36(1)?) 903) 8 (3.9) 3 [2.5) 8505.4) 3135(1)!)
Kelvin: other 2160.0) ”(Ln 4 (0.3) D D 3) (2.4) [18 (0)
91111 but 52 (4.0) 31133.2) ll (12) 5 (2.5) I [1.3) 7’? (5.3) I85 (0)
specific

Pun throat 96 (1.3) 4] (4.2) I2 (2.4) 6 (3.0) 2 (2.5) U ? (8.9) 60 (3)
Min 2] (LG) 8 {0.3) 6 (12} 0 0 alt) (3.0) 49 (2)
when
mural 33 r15) [9 (10] 90.15) 3 (LS) l (1.3) 44 (33) 156(8)

Weed

Hudson 1311.4) 10 (LO) 30.6) I (0.5) 0 26 [2.0) 31(2)
Digestiw

Drymm 50(13) 27(18) IO (2.0) 49.0) D 62 (4.?) [24(6)
W B (1.3) I: (1.2) H92) 4 an) 1 [1.3) 32(2-41 85 (4)
mm 716.4) 29(10) IO (29) ecu) l «1.3) 99(1)?) 305 (15)

Manolo-Halal

Mammal: 210.6) l‘l(l.l) 361.6) 3135) 0 27(21): so (5)
Mums

Dizzhm 65(16) 2? (2!) 5 (I .0) 3 (LS) l (1.3) 90 (6.8} 294 (14)
manna 54 (4.1) .73 (2‘4) 6 (1.2) 4 (2.01 0 68 (5.2) 295 (14)

MNOWGeuenl

Hm: Til (5.6) 44 (45) 22 (44) S (3.9) 212.5) 88 (6.?) [14 (6)
W 24 (LE) [3 (LEI) ] (0)2) ] (05) 0 3-1 {2.6: 97 (5)Nmmar’PNS

mm: 225 “7.2) 10! (10.4) 35 (7.0) 17 (IA) l (L!) 266 (20.1) 28604)
Ralpinluy

Enron-Idiom: 79mm 4201.3) 9“ 3) 6 (3.0) 2 (15) l]1(8.5] 0
Jun,“
anvil}

Spechlm
Uni-31m seams) 116ml) 9308.6) 34063) 10015) 41301.?)

mmmmmdn [rum mimeflinfle‘mm calm-u onlv.
NNuriuefpfl-m
mu ”mmmfllflfllmmnhxnflunmrynotflw clinical ll‘lll report formal IMIS
II NBA a—‘Ifllonl thin).

Source: Sponsor Table 47, iss.pdl'. page 11].

As was seen in the acute efficacy trial 077, most adverse events seen during the long-term trials
are consistent with what is seen for triptan products in general- However there continues to be a

fairly high incidence ofpatients complaining of local naSOpharyngeal complaints consistent to
what I would expect to see with a nasal triptan product. For example, “unusual taste” sensation
coutinues to be a common compiaint even after 1 year of treatment (1 year incidence, 12.5%).

Despite this high incidence for unusual taste, few subjects withdrew from the study due to it.
Otherwise, the adverse events reported in these long-term studies compare favorably to the

reported incidences of adverse events seen in NDA 20~768 (Zomig Tablet). My own review of

the long-term datasets resulted in similar adverse events incidence findings.

My review of the sponsor’s translation of investigator’s verbatim terms into COSTART terms

found a few minor errors. For example, in Trial 077 the sponsor translated “slow thinking” to
“amblyopia”, “mild giddiness” to “dizziness”, and “narrow throat” to “dysphagia”. In Trial 078

the sponsor was inconsistent with translating “burning feeling (or smarting pain) in nose and

throat”, sometimes translating it to “intranasal paresthesia” and at other times translating it to
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“paresthesia”. Finally in Trial 0122 there were several times when it appears the sponsor

translated multiple discrete adverse complaints contained under a single verbatim term entry into

a single COSTART term. For example the verbatim term “burning in nose and throat, aching

joints” was translated to arthralgia. Overall there were very few errors and it is unlikely they

affect the actual incidence rates to any great extent.

7.4.7 Nose and Throat Examination

Nasopharyngeal examinations (NT) were done as part of the routine physical examination in all

pharmacology trials. In Trial 077, and its open-label extension 0078, the NT examinations were

done at screening and at the end of the trial on all patients at Centers 30 and 42. ENT specialists

or investigators with prior ENT experience performed the examinations. In the long-term safety

trial 0122, the investigator performed a standardized nasopharyngeal examinations at baseline,

and after 6 and 12 months of treatment in all patients. If an abnormality was noted the patient

was referred to an ENT specialist.

No abnormal findings were noted on NT examinations of the subjects in the pharmacology trials.
In Trial 077, 2 (0.3%) patients had NT exam abnormalities, but these were not felt to be causally

related to trial medication because they represented symptoms related to concurrent illness (e.g.,

influenza). In the long-term trials 078 and 0122, 4 (0.7% of 580 examined) patients had

abnormalities on NT examination. Two were felt to be secondary to infections, one had a slightly
swollen turbinate, and the fourth had minor nasal ulcerations and evidence of minimal bleeding.

Section 1.1] of Appendix B of the Integrated Summary of Safety (iss.pdt) provides the narrative

reports of all significant nasopharyngeal examination findings. I examined these narratives as

part of this safety review. In a small number ofpatients, slight swelling, minor ulcerations, and

minimal bleeding were noted and felt by the examiner to be causally related to the nasal spray,
but the patients were not withdrawn.

The narratives also include 37 subjects in long-term trials (0078 and 0122) who experienced

epistaxis. In most cases the onset of the bleeding was typically soon after taking the nasal spray,

but in some patients the bleeding occurred up to a week later (and in one patient, 51 days later).

The duration of the bleeding was typically a few minutes. Most patients had used the nasal spray

at least 7 times previously, and some had used it up to 42 times previously. These events

subsided spontaneously, although one patient required silver nitrate cautery of a bleeding point.

Most had no findings on their subsequent nasopharyngeal examinations. The investigator usually

considered the epistaxis to be causally related to the study medication and judged the events to

be mild in intensity.

With respect to the nasopharyngeal findings, the Sponsor concludes the following15 : (l) few
treatment emergent nasopharyngeal abnormalities were reported, (2) the incidence of

nasopharyngeal abnormalities was not dose related and (3) there was no evidence that long-tenn

use of ZNS resulted in nasopharyngeal abnormalities. I concur with the Sponsor’s summary.
From my review of the nasopharyngeal safety data, there does not appear to be any changes with

‘5 Source: ISS (isspdf), section 12.5, page I79
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long-term use of ZNS. Epistaxis with nasal inhalers is not unexpected and might reflect poor
technique.

7.4.8 Laboratory Findings

All 5 clinical pharmacology trials and 3 patient treatment trials included a clinical chemistry
panel (electrolytes plus renal and liver function tests) and a CBC to assess safety. In the pre-

NDA meeting on February 18, 2000, it was agreed that data from clinical pharmacology trials
need not be summarized in the 133 unless there were potentially significant clinical findings. No

subjects in the clinical pharmacology trials had treatment-emergent hematology or clinical

chemistry values outside the expanded reference ranges (See Appendix A for ranges) and no
changes in laboratory values were reported as adverse events.

In Trial 077, 7 of the 9 CBC parameters remained within the reference range for all recorded
values. Platelet values were above the reference range in 1 patient (0.4%) in each of the ZNS 1.0

mg and 5.0 mg groups, and below the reference range in l (0.4%) patient in the oral zolmitriptan
2.5 mg group. Eosinophil values increased to above the upper limit of the reference range for up
to 3 patients (1.3%) in each of the ZNS and zoimitriptan tablet 2.5 mg groups and 2 patients
(1.0%) in the placebo group. No adverse events were reported in association with any of these
values.

In the long—term safety trials 078 and 0122 the number of patients with values outside the

laboratory reference ranges was less than 2 (0.5%) for all hematology parameters except
eosinophils. For eosinophils, 5 patients had counts exceeding the reference value, however no

clinical adverse events were reported in association with these or any hematology value. There
did not appear to be an increase in the incidence of values outside the reference ranges when
patients were switched from lower doses ofzolmitriptan (pm-crossover) to the 5.0 mg open-label
(post-crossover) dose (see iss.pdf, page 741) in Trial 078.

In the efficacy trial 077, the values recorded for 3 of the 8 chemistry parameters (sodium,

creatinine, albumin) remained within the respective expanded reference range. For 4 other

parameters (potassium, alkaline phosphatase, ALT, and AST), the percentage of patients with a
value outside the expanded reference range was <]%. Total bilirubin concentration was the most

variable chemistry parameter. The proportion ofpatients with values outside of the reference

range did not exceed 4% in any nasal spray dose group, compared with of 3% of patients on
placebo. The total numbers of values above and below the expanded reference range were evenly
distributed, with decreased total bilirubin levels being slightly more common than increased

levels; this was also the case for the placebo group. No adverse events ofjaundice were reported
during the trial, and no adverse events were reported in association with any threshold value.

There was no apparent increase in the incidence of chemistry values outside the reference ranges
with increasing doses of zolmitriptan (see iss.pdf, page 731).

For patients who received ZNS 5.0 mg during long-term treatment in the open-label trials 078

and 122, the numbers of patients with treatment-emergent clinical chemistry values outside the

expanded reference ranges did not exceed 3 patients (0.4%) for any parameter except bilirubin.

For total bilirubin, 37 patients (2.8%, 37/1319) had a value outside the expanded reference range;
8 (0.7%, 8/1319) had increased values and 29 (2.2%, 29/1319) had decreased values. One
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adverse event ofjaundice was recorded; this was a SAE occurring more than 24 hours after

treatment in one patient (patient ID 311CIL/0122/0554/0014) and was related to cholecystic

pathology. The patient recovered after cholecystectomy and continued in the study. The event

was not considered drug-related by the investigator.

Other clinical chemistry values were reported as adverse events in 3 patients in Trial 122

(elevated creatinine in 1 patient, elevated ALT and g-glutamyl transferase in 1 patient, and

elevated g-glutamyl transferase in 1 patient). The nature, pattern, and incidence of these events

appeared to be random from my review.

Based on the laboratory testing results, the Sponsor concludes16 the following: (i) ZNS does not
have any clinically significant effects on standard measures of hematology or clinical chemistry,

(2) the incidence of treatment-emergent abnormalities was low and comparable to placebo, (3)
there were no apparent dose-related trends for lab abnormalities, (4) laboratory findings in the
nasal spray trials were consistent with those for the oral tablet in NBA 20-768 and (5) there were

no differences in the incidence of abnormalities between trials where zolmitriptan was

administered for the treatment of up to 3 attacks and where it was administered long-term for the
treatment of multiple attacks. I concur with the Sponsor’s conclusions.

7.4.9 Vital Signs

The cardiovascular effects of oral zolrnitriptan seen during clinical trials are summarized in Dr.

Armando Oliva’s safety review ofNBA 20-768 (Zomig Tablet, page 51, dated 5/1/97). He notes

that zolmitriptan tablet 5 mg was associated with a mean increase in diastolic blood pressure of 5
mm, a mean increase in systolic blood pressure of 1 mm, and no changes in heart rate. My own
analysis of vital signs findings from Trial 077 and 078 demonstrated that ZNS 5mg was
associated with a mean dmp in systolic blood pressure of 0.75 mm, a mean increase in diastolic

blood pressure of 0.04 mm, and a mean increase in pulse of 1.68 beats per minute. Results from

other cohorts failed to demonstrate any consistent dose effect for any of these vital signs.

The thresholds used by the Sponsor for potentially clinically significant changes in VS are

outlined in the following Sponsor table. Based on a pre-NDA agreement (February 18, 2000 ) the
vital sign (VS) data fi'om the pharmacokinetic studies are not summarized in the 188 unless there

were clinically significant changes. There were no clinically significant changes in VS seen
during the PK Trial 032 and Trial 04]. In Trial 079, 3 volunteers experienced changes in their

vital signs that met the threshold for potentially clinically significant changes. Two subjects had
a decrease in their heart rate and 1 subject had a decrease in their diastolic blood pressure that all
occurred with no consistent temporal relationship to dosing (2 hours, 21.5 hours and 15 minutes

after dosing respectively). All findings resolved within 2 hours of obscrvation and were clinically
asymptotic. None of the findings in any clinical pharmacology trial was reported as an adverse
event by the investigator, and none were considered to be of clinical significance.

'6 Source:iss.pdf, page 163
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Table 42 Threshold criteria for potentially clinically significant changes in vital signs 

 

 

 

Variable Threshold criteria for potentialiy clinically significant change

Systolic blood pressure (SBP) S90 mmHg and 220 mmtig decrease

2l80 mini-lg and 220 mmllg increase

Diastrdic blood pressure (DBP) 550 mmI-lg and Eli aunl‘lg decrease

2105 ":1an and 2:5 mail-lg increase

Heart rate (HR) S50 beats per minute (bpm) and 215 bpm decrease

2| 20 bpm and 215 hpm increase

Source: Sponsor Table 75, [SS (isspdl'). page 164.

 

In the efficacy trial 077, VS were collected at screening, randomization, and at the post treatment
follow up visit. The proportion of subjects with a change in a vital sign exceeding the threshold

value for systolic blood pressure, diastolic blood pressure, or heart rate was 32.5% ofpatients
across all cohorts. Unlike the slight increase in diastolic blood pressure and systolic blood

pressure seen during the clinical development program for Zomig Tablets, the potentially

clinically significant changes in vital signs seen during Trial 077 were predominately decreases
in systolic blood pressure, diastolic blood pressure and heart rate. Only 2 subjects (1 who
received zolmitriptan 5.0 mg and 1 who received placebo) had increases in their vital signs that
exceeded the threshold for potentially clinically significant changes in vital signs. This pattern

suggests there is no consistent finding in changes ofVS associated with the use of zolmitriptan.

1n Trial 077 no adverse events associated with blood pressure changes were reported. Seven
patients reported tachycardia after treatment with study medication, 2 (0.8%) patients treated
with ZNS 1.0 mg, i (0.4%) patient treated with ZNS 5.0 mg, 1 (04%) patient treated with

placebo, and 2 (0.9%) patients treated with oral zolmitriptan 2.5 mg. The ZNS 1 mg patient
reporting tachycardia required treatment and was considered severe. This event occurred more

than 9 hours after dosing and was associated with anxiety and insomnia. All events of

tachycardia were considered drug-related by the investigator, including those on placebo. These
findings are similar to the findings seen in the original NDA for Zomig Tablet where tachycardia
was reported in approximately 0.8% of patients at doses of either 2.5 or 5.0 mg.

In the long-term safety trial 078, vital signs were recorded only at the start and end of treatment
(after 12 months). In Trial 0122 vital signs were assessed at screening, 6 weeks, 14 Weeks, 22

weeks, 6 months, 9 months and 12 months. For patients who received ZNS 5.0 mg in the long
term studies, the proportion ofpatients exceeding threshold values for systolic blood pressure,

diastolic blood pressure, or heart rate was 52.3% (25/1101) during any time period. The
proportion of patients exceeding threshold values did not change with increasing duration of
treatment. The reported findings were below and above the threshold ranges for each vital sign.
These findings are slightly better than the findings seen in the original NDA for Zomig Tablet
where the overall percentage ofpatients exceeding threshold values for vital signs in Trial 136-
015 (long term safety trial) was 5% (98/2058).

In the long-tenn safety studies 5 patients (0.4%, 5/ 1319) reported tachycardia, and 3 (0.2%,

3fl319) patients reported hypertension. The three patients reporting hypertension in the long-

ten'n studies were withdrawn. These findings are similar to the findings seen in the originai NDA
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for Zomig Tablet where the overall percentage of patients that withdrew due to hypertension in
the long term study was 0.2% (5/2058).

Overall there does to appear to be any consistent clinically significant changes in systolic blood

pressure, diastolic blood pressure, or heart rate associated with the use ofZNS up to 5. 0 mg
during acute and long terms studies.

7.4.10 Electrocardiogram Findings

In the five pharmacokinetic trials involving healthy volunteers, 12-lead ECGs were recorded at

baseline and at frequent intervals for 24 hours after dosing. Eighty-one healthy subjects received
a total of 303 exposures to ZNS (0.5 to 10 mg), some receiving two doses in a single day

separated by 2 hours others receiving consecutive doses over three days. No abnormalities were

noted in ECGs during these trials.

In all clinical trials the enrollment criteria excluded migraine patients with cardiovascular risk
factors. ECGs were recorded at baseline and follow up (end of treatment) for Trial 077 and 078.

In Trial 0122, ECGs were performed at baseline, 26 to 28 weeks, and at 12 months. All ECGs

Were read by both the center investigator and by a central cardiologist who was blinded to

history. The central cardiologist was encouraged to assume the worst—case scenario and to ask

that patients with even equivocal abnormal ECG findings be withdraWn if warranted by the
findings.

In the efficacy trial 077, 10 patients (0.7%) had a treatment-emergent ECG abnormality as

defined by the central cardiologist. The abnormalities occurred across all zolmitriptan and

placebo groups. The following table outlines the abnormal electrocardiographic findings from
study 077. As can be seen, there does not appear to be any consistent ECG findings associated

with Zolmitriptan use and no apparent dose effect.

Table 43 Treatment—emergent ECG abnormalities, Trial 077
Treatment Curler? Details ofabmnnalily (clinically Time from lschemic Abnormality

patient significant change from baseline} last dose td) event reported as an
adverse event 

Zulmilriptan nasal spray

2.5 mg 003$0029 Atrial tachycardia 2 No Yes

0043-50003 Multiple pmnatum ventricular heels 1] No No

004350037 Sinus tachycardia with increased P-wave 3 No No
ampliuxk: .

5.0 mg 004250012 Markedly decreased voltage in limb leads 1! No No

DD—fl-‘(H‘BS "llwaw inversion lads V2 and V3 1 Possibly No

004550014 'llwave inversion leads V2 to V6 90 Possibly No
om zolmitriptim

2.5 mg 002950003 New righl bundle branch block and left 5 No Yes
atrial enlargement

0043:0046 leave inversion leads V l to V5 49 Possibly No
Placebo

2450003 Multiple premature ventricular beats (J No Yes

0034500l6 ST depression leads V4 to V6 [6 Possibly No
DH: lmm IE Ell-TERI trio—l remit? lor mat W77. Numlier ol abnormalities 5 summarua in IaBlE {311 mil
“ii: 155.

Source: Sponsor Table 76, [SS (isspdl), page 169.
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As can be seen in the above table, 6 patients (0.7% of 907) who were treated with ZNS in Trial

077 had a treatment-emergent ECG abnormality. These ECGs were obtained at the end of

treatment visits, were scheduled, and were not done because of symptoms and therefore may be

incidental findings. These finding are higher than that seen in the original Zomig Tablet NDA

(20-768) where 0.2% (6/2512) ofpatients across all doses of zolmitriptan had a treatment

emergent ECG in placebo-controlled studies.

Only one patient (patient 0043/0034, receiving ZNS 5.0 mg) with an abnormal ECG in Trial 077,
had it performed relatively soon after the last dose. In this case it was recorded 1 day later and

showed possible ischemia. The clinical narrative for this patient is as follows:
“This 44-year-oldfemale Caucasian patient, who had a normal ECG at Visit 1, was observed
to have T—wave inversion in leads V2 and V3 on her ECG taken at Visit 3 . after

receiving treatment with zolmitriptan nasal spray 5.0 mg. The central cardiologist commented
that this inversion may represent ischemia or could be due to an increase in heart rate. Her

heart rate decreasedfrom Visit I to Visit 3from 90 to 70 bpm. Her past medical history
included a mitral valve prolapse. Bloodpressure remained reasonably constant with only a

slightfall in diastolic bloodpressure; values were 110/80 mmHG at Visit l and 110/70 mmHG
at Visit 3. Adverse events reported in association with trial medication included dizziness on ~—
-""_" ‘ when treating her second migraine headache. ”

 

In the remaining patients the recordings were done days or weeks after the last dose of the drug

and are probably unrelated to study medication.

In the long-term safety studies, 9 patients (0.8% out of 1074) had an ECG with a clinically

significant change from baseline. Six patients were from Trial 0122 and 3 patients were from

Trial 078. None of the abnormal ECGs were associated with symptoms. A deScription of each of

the 9 abnormalities is given in the following Sponsor table. As can be seen from the table all but

1 abnormal ECG was done several days to weeks after the last dose of study medication and

therefore probably incidental. These findings are slightly higher than the results seen in the long—

terrn study done in support of the original Zomig Tablet NDA (20-768) where 11 patients (0.5%

out of 2029) had abnormal ECG changes. However in the current NDA the reviewing

cardiologists were encouraged to prospectively identify all potentially ischemic changes whereas

in the original Zomig Tablet NDA cardiologists reviewed post-treatment ECG retrospectively

and received no prompting to report potentially ischemic changes. This difference in

methodology might account for the slight reporting difference.

masses nits rite;
0a eater-sat
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Table 44 Treatment-emergent ECG abnormalities, Trials 0078 and 0122 

5.0 mg mlmiuiptan nasal spray
Cure! Detailsof ahornuiiljea Time from N of Possbilily Abmmuliiy
Patient (clinically significant change most recent attacks f doses of ischemjc reported as

from baselim] rinse (d) ‘ up to date of event an AB
almormnlity [within 24 h

or serious]
Trial ”‘78

(lemma-ssh T ware inversion: ml diagnostic 49 1‘ f 7 No Yesin lsoldion

MSW“ Lasso“! were in V2: not 145 2 #2 No No
diagnostic in isolation

0041:0025 ‘1 Multiple premature ventricular [(34 1 e l No Yesbuts
Trill .122

MUM” T-wm'e inversion 1 2? 5' 3| Yes No

15771032? T—wave inversion; subtle 4 14 i 17 Yes No
ST segment down-ion

0950!!!" 2 Poor ll-wave muslin: will 25 22 i’ 35 Yes No
associated rqmlnrlnfinn
abhor-nailing; «assisting of
biphasie T waves

0951411027 R-wave regression with l 1 2| ['29 Yes No
associated T-Irave flattening

0952:0005 ' Progreaabn niece-existing 18 2 {‘4 Yes No
T—m inversion

0952M Dew%montufgm 26 [6 f 18 Yes No11 v LI on at time in Him

l’ Patient was receiving 5.0 m3 poi-unmet, and had received a pro—crossover dose of 1 mg.
‘Pat‘na was mining 5.0 mg pon-aosaover, all had received apwamwer dose of (15 mg, The abnormality
was ran-tad nan ailment! bilabial-4 helm ofmauwrt, andthuslhis event is not included in sumnmytables.

‘ “inpatient had used a single m‘gminc one]: in the trial (bring the pie-crossover portion ofthe trial, 104 days
pmiomly.
' ECG nt wucheduled Visit (Visit 3).
Di: fro- Tallc H in elmtrifl report [or Trill 0'78, In! Table 43 in clinical trial report for Trial 0111.

Source: Sponsor Table 17, [SS (imp!!!) page 17}

In Trial 078, one patient (patient 003910004), not included in the above tabulation, had a

myocardial infarction 2 weeks after administering ZNS 2.5 mg. The event was not felt to be

drug-related by the investigator and from my review of the narrative”, I concur.

In summary, there were no consistent significant ECG changes seen during clinical development

program for ZNS. The few ECG abnormalities seen during the clinical trials were rarely

temporally associated with study medication and none were associated with symptoms.

7.4.11 Drug-Drug Interaction

This NDA does not include any investigations into potential drug interactions between ZNS and

orally administered drugs. Since nasal formulation and tablet formulation of zolmitriptan have

the same metabolic fate, the labeling for drug interactions for the nasal spray should be the same
' as for the tablet.

The interaction ofZNS and the nasal decongestant Otrivine Sinus Spray (xylometazoline) was

studied in clinical pharmacokinetic trial 0102. This trial involved 18 healthy men, in a crossover

design, each receiving a single ZNS 5.0 mg dose spray, with and without pre-treatment with

nasal xylometazoline (140 ug). The incidence, type and frequency of adverse events were similar

17 Source: Sponsor Appendix B, iss.pdf, page 1183.
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after both dosing regimens. The most common adverse event was unusual taste (11 subjects
receiving ZNS alone, 7 subjects receiving combination treatment). Overall there was no evidence

of any clinically relevant interaction between ZNS and xylometazoline.

7.4.12 Drug Disease Interaction

The incidence of adverse events while using ZNS in the presence of rhinitis was assessed by the

Sponsor in long-term safety trial 0122. The presence of rhinitis was inferred from any complaints
of blocked, congested, or runny nose at the time of nasal spray dosing and the previous 24 hours.

There was no evidence to suggest that the presence of rhinitis affected the nature or frequency of

adverse events reported. The most common adverse events were similar to those reported in the

overall safety population and included unusual taste, paresthesia, and disorder or discomfort of
nasal cavity.

7.4.13 Drug—Demographic Interactions

Since the trials submitted under this NDA involved 96-98% Caucasian individuals, there is little

experience using ZNS in non—Caucasians. Therefore I am unable to draw any conclusions about

the potential impact of race on the incidence ofadverse events. With respect to gender, weight,

and age there appears to be no significant differences in the incidence of adverse events when

these subgroups were analyzed”. This pattern of findings is consistent with what was seen for
the zolmitriptan tablet NDA (20‘768).

7.4.14 Class Effect of SHTm Agonists—“Atypical Sensations"

As pointed out in the safety review of zolmitriptan tablets”, atypical sensations are reported ABS
with zolmitriptanjust as they are with other SHTID agonists. These atypical sensations include

vague feelings of tightness, pressure sensations, warmth, and tingling in the chest, neck, and jaw.

With sumatriptan tablets 100 mg and zolmitriptan tablets 5 mg, these sensations occurred at an

incidence of approximately 34% in clinical trials.

The following Agency table outlines the proportion ofpatients reporting various atypical

sensations during the clinical development program for ZNS. As would be expected, ZNS is

associated with similar types of atypical sensations at a frequency similar to what was seen for

zolmitriptan tablets.

fifPEi‘iRS THlS WAY
0N ORlGlNAL

1’ See Sponsor Table 31 (ABS by gender), Table 32 (ABS by age), and Table 33 (ABS by weight), iss.pdf, pages 94
through 100.

'9 NDA 20-768, Review by Dr. Armando Oliva, dated 5/1/97, page 63.
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Table 45 AE: “A ‘I ical sensations” seen durin- the clinical develo I ment of ZNS

Clinical Pharm_acolo Studies

 

  
 

 PB Zolmitri I In Nasal S I r:verse vent 0.5 1.0 2.5m 5.0m 10m
(W) a... =4"?

“mmm-mm-mm-
Minuet-museum‘s“
Mum-Humanism-
_M-E-mm-m-ME-
—M-_mmm

Trial 077 Controlled Efficac Trial

 

 
 
 

PB 0'!" Zolmilri I tan Nasal S I re

N=224 N=238 N+238 N=224 N=0

[mum-M...“
—-m-I-M“
_mm-Mlmm-mn

Lon_-Term Uncontrolled Trials, Pre—Cross-Over
Zolmitri I tau Nasal S I re01‘

n.5mg 1.0 mg 5.0mg 10mg
(H) (”‘0’ N=271 N=275 H

mm
-- -

 
Adverse Event

Ti- tness Throat
Ti- tnecs Chest
Paresthesia
Disorder/discomfort of
nasal cavi

l Source: Adapted from Sponsor Table 19, isspdf, page 75.

m. .
—I.'E-
-_ 12 4.4 12 4.4 21 77 25 9.1

2 01' = zolmitriptan tablet 2.5 mg, PBg placebo.

50.8) S(|.8) 4(15) 1] (4.0) na

3 Source; Adapted from Sponsor Table 24, isspdf, page 86.
4 Source: Adapted from Sponsor Table 59, isspdf, page 136.
5 Included local nasal sensations such as tingling and burning

7.4.15 Withdrawal Phenomena, Abuse Potential, and Overdose

No adverse events of drug abuse or overdose with ZNS were reported in any of the clinical trials.

Zolmitriptan is not known to be addictive and has no known chemical similarities with any

known abused or addictive drug. The Sponsor recommends since the elimination half-life of

zolmitriptan tablets is 2.5 to 3 hours, the rare patient overdosed with zolmitriptan should be

monitored for at least 15 hours. The effect of hemodialysis or peritoneal dialysis on the serum

concentration of zolmitriptan is not known.

7.4.16 Human Reproduction Data

The following Sponsor table outlines the 18 pregnancies that occurred in subjects participating in

the clinical development program for ZNS. Three pregnancies occurred in Trial 077, 12 in Trial

078, and 3 in Trial 0122. Of the 18 pregnancies, there were 10 uncomplicated healthy live births,

5 elective terminations, and 3 where the outcome is unknown. In 1 terminated pregnancy an

ultrasound examination during the late first trimester revealed no fetal heart activity. In this case,

microscopic examination revealed hybrid deposits of degeneration, no hydatidifonn mole and no

malignancies. As demonstrated in the table less than 50% of the pregnancies were associated

with ZNS exposure alter their last menstrual period and only a single pregnancy was associated

with multiple doses (PID 0038/0018) hence little can be said about ZNS use and pregnancy
outcome.

"5
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Table 46 Pregnancy during clinical development program for ZNS
Tn‘ll Cutter! Age Date of LMP N ordinal Durante Abnormatitiu

named (30 afla'LMP

00?? (20190053 19 0834:1298 I: 5.01m Nomalpegntmy None
m4m9 27 2? Mn 98 l x 2.5 mg Nomad mummy None
MELON” 2.4 030398 Home Nummlpuguncy None

0078 MIN] 38 13 [3:998 0 Emma mnmnoo None

NOSMIO 32 to 1:199 0 Nomad moans? None
00l630014 26 24 Marsh) 11 Elective minafion No final heart activity
WWW 38 271mm 1 it 5.0 mg Elective Winn None
013350010 3| 3 Jon tn 0 Nomul pregnancy None
00339026 28 IBMarW 0 Normal pregnancy Non:
0.45027 35 13 0ct99 0 Now Rate
003810018 28 25 Her 9! 4 x 0.51m Elmira lamination None
oottlm 34 3 Nov 96 t1 Lama Eli-ewe lemimfion None
(”41.0033 34 5 Sep 98 Int Slum Nomulmytutcy None
W 27 2| may 0 Nomllpremuiey None
(019401.172 29 thcnn-vm 0 Nonmlpeenutcy None

0112 mm 34 “palm: 0 Unknown Not Ippliable
0602mm 2| Lhtnmm a Unknown Not mnlicable

% 23 2? Murillo] 0 Unhinwn Not lppliubte
Source: Sponsor Table 03. iss. pdf. page 182.

7.4.17 Long-term Safety Update Trial 31 lCIL/0122

On June 27, 2002 the sponsor submitted a 4 month safety update for the ZNS clinical program.
This update includes safety information from the long-term, open-label trial 31 l GIL/0122 up to
the cut off date of May 20, 2002. Although Trial 0122 is now complete this safety update does
not include data entered between May 2], 2002 and June 6, 2002 the final database entry lock

date. A final document including all data will be submitted to the Agency once it is complete. In
this section I will briefly summarize the new safety information and provide details if the
information is substantially different from what was previously reported.

The design of Trail 0122 has been previously described and will not be discussed here. Instead of

presenting only data collected during the update period the sponsor presents the new data in an
integrated manner with the previously reported safety data from Trial 0122. No new patients
enrolled in Trial 0122 since the cut off date of the [$8. In Trial 0122 a total of 538 migraine
patients treated 20,719 migraines with ZNS 5.0 mg. The breakdown of the monthly frequency of
attacks treated in subjects remaining in the study for 180 and 350 days is summarized below. As

previously described the majority ofpatients were female, white and around 40 years of age.

“I we ‘. Yteases ens MA
or: URthttAL
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Table 47 Frequency of attacks for patients with at least 180 and 350 days in Trial 0122. 

 

 

Number ofdays in study - Zolmitripian nasal spray m 5.0 mg dose
(1‘. : 538}

Mean number of n “12

attacks per 30 days

2 ISO <1 52 9.7

2! to '12 94 115

22 to <3 is 14.5

“a? 23? 44 l

2350 <1 39 7.2

2} to ~12 89 16.5

22 to r: '52 l 3.4

23 230 42.8 

N. It Number ofattaclcs.

Source: Sponsor table 5, Study report 4MSU.pdf, page 29.

No deaths occurred during this study. No new serious drug-related adverse events were reported
during the 4 month safety update period of data collection.

The all-adverse-cvents—rcported profile is nearly identical to what has been previously described
and will not be repeated in detail here. As before the most common adverse events included

unusual taste, local paresthesia, disorder and discomfort of the nasal cavity, throat pain and

nausea. The majority (97%) of adverse events reported were of mild or moderate intensity and

few resulted in subject withdrawal. Essentially the report is consistent with the previous
summary that long-term use of ZNS does not appear to result in an increase incidence of side

effects and the pattern of adverse events are similar to what is expected for the nasal route of

administration (e.g., unusual taste, and local effects in the nasopharynx) and triptan products in
general (e.g., paresthesias).

The additional nasopharyngeal examinations done during the safety update period failed to
demonstrate any safety concerns. As previously discussed a few subjects experienced mild
epistaxis. Of interest, two subjects (04%) were classified as having laryngeal edema (0250/0008

and 0950/0010) however the complaints were subjective, rated mild, resolved spontaneously, and

were without any objective findings on physical examination according to the sponsor.

A total of.24 patients (4.5%) withdrew consent for treatment due to adverse events during Trial

0122. Adverse events resulting in withdrawal that occurred in more than one patient included
vomiting (4), nausea (3), paresthesia (3), dysphagia (2), unusual taste (2), and unintended

pregnancy (2). This profile is consistent with what has already been described. There is no

evidence of an adverse event leading to withdrawal becoming more frequent with prolonged use
of ZNS.

New safety laboratories and ECGs done during this safety update period failed to demonstrate
any clinically significant changes. Several ECGs had equivocal changes however all ECGs were
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, done well outside the period in which it would be reasonable to expect zolmitriptan to be in

circulation. A single patient (0952/0028) had an upward trend in their blood pressure over the

period of 7 visits (maximum 153/105). A second patient (0675/0025) was withdrawn from the

study due to increase blood pressure noted by‘fler primary care physician. Otherwise there were
no clinically relevant changes in vital signs during this study- Repeated nasopharyngeal

examinations continued to not find any clinically significant changes with prolonged use ofZNS.

The Sponsor includes 2 abstracts from articles recently published on ZNS [both Shakra S et al,

Neurology 200;58(7)(Suppl 3) A414 and A91-2]. Neither article presents any new concerns not

already characterized in my review.

In summary, the new safety data collected from Trial 0122 raises no new safety concerns. The

safety data presented in this 4 month safety update is similar to the safety information previously

summarized in the 138. Most patients (85.3%) reported at least I adverse event during this trial

however relatively few individual attacks were associated with an adverse event (32.8%). Few

adverse events resulted in withdrawal (4.5%). The nature of the adverse events seen during the

safety update period was similar to what has already been described in the ISS. There is no

evidence that any particular adverse events becomes more frequent with prolonged therapy.

Clinical laboratories, vital signs measurement and ECGs results revealed no treatment related

clinically significant abnormalities.

7.5 Adequacy of Safety Testing

The amount and duration of ZNS exposure during the clinical development program is in excess

of what is generally required for short and long-term studies in migraine. In Trial 077, 922

patients were given 2311 individual exposures to ZNS. In Trial 078, 1097 patients administered

20114 doses of ZNS. In Trial 0122, 538 subjects have administered 20719 doses of ZNS 5 mg as

of the date of the 4 month safety update. Trial 0122 permitted repeat dosing of ZNS 5.0 mg at 2

hours if needed. In the long-term trials, subjects taking ZNS 5mg treated approximately 2.7

migraines per month. The pharmacokinetic studies adequately evaluated acute safety with close
monitoring ofvital signs, serial ECGs, and basic laboratories. Since a great deal of safety

information is already known about zolmitriptan there was little expectation for unusual findings

during the clinical studies of ZNS. Appropriately the Sponsor included close monitoring of

nasopharyngeal symptoms and examinations in a large number of patients during these trials.

In summary the safety population and safety monitoring was adequate for this NDA. I do not

have any recommendations for additional post-marketing surveillance other than what is

generally required by regulation.

7.6 Summary of Critical Safety Findings

The overall incidence of adverse events for ZNS increase in dose—related manner, as is seen with

the zolmitriptan tablets. The adverse events of the nasal spray seen in the clinical development

program for ZNS are for the most part similar to those seen in the clinical development program

for zolmitriptan tablets. The most common adverse events seen with zolmitriptan tablet in the

original NDA (dizziness, somnolence, nausea, paresthesia, asthenia) occur at approximately the

same frequency with ZNS.
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A significant difference between ZNS and zolmitriptan tablets is the adverse event “unusual

taste”, which is uncommon with the tablet (<1% of patients in the original NBA) but very

common in the ZNS product (PB 3.1%, zolmitriptan tablet 2.5 mg 2.1%, ZNS 0.5 mg 2.1%, ZNS

1.0 mg 4.9%, ZNS 2.5 mg 17.4% and ZNS 5.0 mg 21.2%20). This most likely represents a
formulation—Specific local effect of the nasal spray. Other relatively common local effects seen

with ZNS include paresthesia, throat pain, and local irritation/soreness. These local effects in

most individuals were mild, transient and did not result in withdrawal. Physical examination of

the nasopharyngeal system failed to demonstrate any significant changes with acute and long-
terrn use of ZNS.

In two long—term studies ZNS 5.0 mg has been well tolerated. The rate of withdrawal due to

adverse events was 2.8% of patients. There was no change in the frequency, type, seriousness,

intensity or duration ofadverse events with increasing duration of treatment.

At all ZNS doses, all adverse events were typically mild and transient. Zolmitriptan nasal spray

at the dose range studied (up to 10 mg in Study 136-032) did not reveal any clinically significant

cardiac effects, changes in clinical laboratories, or changes in ECGs. The incidence of adverse

events was not affected by gender, age, weight, or the presence of rhinitis. There was insufficient

experience in non-Caucasian populations to assess the impact of race on the incidence of adverse
events.

In conclusion ZNS has a similar safety profile to that of oral zolmitriptan, except for local

effects, in the acute treatment ofmigraine with or without aura in adult patients. Apart from

adverse effects related to the intranasal route ofadministration (nasopharyngeal discomfort,

unusual taste, etc.), labeling for the nasal spray should be similar to that of zolmitriptan oral
tablet.

8. Dosing, Regimen, and Administration Issues

In the proposed package insert the Sponsor states that ZNS 5.0 mg may be

administered in a single nostril for the acute treatment of a migraine. Additionally, the Sponsor
states that if the headache returns the dose may be repeated after two hours, but not to exceed 10

mg zolmitriptan (administered orally andfor nasally) in 24 hours.

 

This proposed regimen is similar to the regimen for Zomig Tablets and Zomig-ZMT and is

supported by the clinical program for Zomig Nasal Spray. The phannacokinetics of ZNS 10 mg

was evaluated in Trial 136-032 and the safety of repeated dosing at 2 hours (maximum

zolmitriptan 10 mg in 24 hours) was evaluated in the long-term trial 0122. The single placebo-

controlled efficacy trial 077 demonstrated a clear dose response for efficacy and many safety
concerns however the study did not evaluate repeat dosing.

No study evaluated the effect of food on absorption of ZNS however since ZNS is primarily

absorbed via the nasal mucosa than food effect should be negligible. Previous studies with

zolmitriptan tablets failed to demonstrate any affect on absorption due to food. Since the clinical

20 Source: Sponsor Table 24, iss.pdf, page 86.
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development plan for ZNS excluded patients with renal or hepatic insufficiency there is

inadequate information to provide dosing recommendations in these special populations other
than to say caution is warranted.

9. Use in Special Populations

The efficacy of ZNS in the various subgroup analyses (age, gender, weight) is summarized in
Table 14. Since approximately 98% of the participants in the ZNS trials are Caucasian, no

conclusions can be drawn about efficacy or safety among different ethnic or racial groups. Over

80% of the participants were women, reflecting the natural predilection for migraine in women.
When the 234 men are analyzed separately for the same primary endpoints for efficacy, the result

was the same as that obtained for women. Likewise, when men are analyzed separately for AEs,
the nature and frequency ofAES is the same as for women. Since elderly (>65 years of age) and
pediatric patients (<18 years of age) were not enrolled in the clinical trials for ZNS no conclusion

can be drawn about safety and efficacy of ZNS for these populations. There were no apparent
difference in efficacy when the data was analyzed by age in groups between the ages of 18

thorough 65 (18-39, 40-65). The incidence of adverse events was not adversely affected by

gender, age, weight, a second dose of trial medication, or the presence of rhinitis. Since pregnant
patients and patients with hepatic or renal insufficiency were not enrolled in the clinical trials for

ZNS no conclusion can be drawn about safety efficacy and use of ZNS for these populations.

The clinical development plan for ZNS use in adolescents with migraine is presently deferred as
per our agreement with the Sponsor. f"
 

10. Conclusions and Recommendations

10.1 Conclusions

My conclusions about efficacy can be found in section 6.4 of the Clinical Review. My

conclusions about safety can be found in section 7.6 of the Clinical Review.

The benefits of ZNS are clear. Trial 077 demonstrates convincingly that ZNS is effective for the

pain of migraine and its associated symptoms of photophobia and phonoPhobia at 2 hours. For
each of these symptoms there was a dose effect with the highest dose ofZNS demonstrating the
highest efficacy and the lowest dose demonstrating the lowest efficacy. For many of these
symptoms ZNS was more effective than placebo at earlier times than 2 hours, eSpecially ZNS 5
mg. Efficacy against nausea was demonstrated at 2 hours for subjects receiving ZNS 5.0 mg but

not until 4 hours for all other ZNS cohorts. ' —————— W 
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or other triptan injection formulations. The efficacy results from ZNS 5 mg . suggests

that it may provide more rapid relief (at 15 minutes) than placebo or zolmitriptan tablets 2.5 mg
however additional studies are warranted.

 

The risks associated with the use of ZNS are similar to zolmitriptan tablets except for the

additional concerns for local effects such as nasal paresthesia, abnormal taste sensation and local

irritation. In general, none of these local effects were bothersome enough for patients to

withdraw from treatment. The most common systemic adverse events seen the clinical trials for

zolmitriptan tablets (dizziness, somnolence, nausea, paresthesia, and asthenia) occurred at

approximately the same frequency with the nasal formulation and oral tablet when compared

dose for dose. Otherwise ZNS was well tolerated without any clinically significant changes in
vital signs, laboratories, ECGs or nasopharyngeal examinations. Long-term studies fail to

demonstrate any change in adverse event frequency, type, seriousness or duration with increasing
use of ZNS.

Migraine can be a debilitating condition and warrants a reasonable level of risk when choosing

therapy. ZNS offers no additional risk, outside the local effects, than already approved triptan

products. The local effects were relatively minor and self limiting in all cases and rarely resulted

in withdrawal. In summary the risk benefit equation favors the approval ofZNS for the acute
treatment of migraine

10.2 Recommendations

From a clinical perspective I recommend the approval ofzolmitriptan nasal spray 5.0 ‘5’“

"-~--—-.__ for the acute treatment of migraine with and without aura. My review of the proposed

label can be found in Appendix B.
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Appendix

A. Expanded Reference Range for Laboratory Values

Table Cl Normal and expanded reference ranges for hematology and clinical

chemistry

Laboratory «at ‘F‘F— normal range —— normal range Expanded reference range

Hematology

Hemoglobin (H38)
Female 12.1 to 15.6 gldL 11.6 to 16.4 gfdl. 9.5 to 20.0 gldL
Male 14.0 to 17.6 gde 12.7 to 18.1 gde 11.5 to 20.0 gidL

. Moon cell volume (MCV) 87 to 98 1’1 79 to 98 f1 70 to 110 f1

Platelets 1613:9375: 10% 130t0394x109iL 1001:3600le0.

White blood cells (WBC) 4.0 to 11.0 x 1091L 4.36 to 10.74 x 10911 2.5 to 17.0 x 1090.

Nunuophils 40 to 75% 40.5 to T5% 215%

lymphocytes [6 to 50% 15.4 to 48.5% 2.0 to 70.0%

Monocytes 2.8 to 8.3% 2.6 to 10.1% 520%

Eosinophils 0.6 to 6.5% ' 0.0 to 6.8% SEO%

Basophils . 03 to 1.5% 0.0 to 2.0% 510%
Clinical chemistry WWW—w-mfl~m

APPEARS HHS WAY

ON 0111853)“
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B. Label Review

1. Draft Retail Carton

The sponsor provides a copy of the Draft Retail Carton and immediate product label for each

dose of Zomig Nasal Spray under “labeling” of the original submission. The proposed Retail

Carton and immediate product label appear adequate.

2. Draft Professional Package Insert

The sponsor used the Zomig Tablet package insert as the template for the ZNS package insert

and this is acceptable. An annotated version of the differences, with referenced explanations of

the changes between the two labels can be found at the beginning of summarypdf. I found this
version very helpful during my label review. :-

1mm}

A ‘l
All page numbers referenced in the following sections refer to the final non-annotated clean
version of the package insert which can be found in "current clean.pdf' (November 5, 2002).

 

2.1 Description

This section contains modifications to the description appropriate for the nasal formulation- 1

have no comments and defer to the chemistry reviewer for any recommended changes to this
section.

2.2 Clinical Pharmacology

The sponsor maintains the ADME format used in the approved Zomig Tablet Label with

changes appropriate for the nasal formulation. The format is acceptable and the changes are
appropriately referenced.

0 Under special populations, Renal Impairment, I recommend the following clarification:
 

_______._________

To: “...(C]cr 2 5 S 25 mL/min) compared to the normal group (Clef 2 70 ml/min); no

significant change in renal clearance was observed in the moderately renally impaired

group (Clcr 2 26 S 50 mL/min).”

This is data taken directly from the original Zomig Tablet Label.

0 Under Hepatic Impairment, I recommend the following clarification:
From: ——~——-'—'——--—-———-———.——._.——-———--"

To: “...the mean Cmax, Tmax, and AUCgm of zolmitriptan...”

This is data taken directly from the original Zomig Tablet Label.

0 Under special populations, Hypertensive Patients, 1 recommend the following clarification:
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From: 'W

To: “No differences in the pharmacokinetics of oral zolmitriptan or its effects on blood

pressure were seen in mild to moderate hypertensive volunteers compared to
normotensive controls.”

This information is derived from clinical pharmacology study 013 in which oral doses of

zolmitriptan up to 20 mg were given to volunteers with mild to moderate hypertension“.

I have no other comments and defer to the biopharmaceutics review for any additional

recommended changes to this Section.

2.3 Clinical Studies

This section has been extensively rewritten to reflect the information derived from Study 077.

All data is well referenced by the sponsor. However I have the following recommendations:

0 In the first paragraph the following change is recommended:
From: ' .—~—-————-—-——————-—————*—'—‘“_—"

To: “...placeb0-controlled trial.” v
  

o The following minor editorial change should be done:

The spacing between the first and second paragraph and the second and third paragraph

should be corrected. Presently there is not spacing between paragraphs. The content of

the third paragraph could be incorporated into the second paragraph.

c The legends, titles, and abscissa-ordinate labels in Figure l and Figure 2 are incomplete and

should be corrected. The notes under each figure should be in smaller case and properly

positioned so that it is apparent that they belong to the figure-

“C. . 1
(T *1 
L.

2' Source: Dr. Armando Oliva’s NDA 20768 (Zomig Tablet) review, page 16.
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_ MTo provide

consistency across triptan labels and to provide clinicians with relevant information I

recommend the sponsor add the following statement prior to the statement

 

 

Add: “For patients with migraine associated photophobia, phonoPhobia and nausea at
baseline, there was a decreased incidence of these symptoms following the

administration of Zomig Nasal Spray as compared to placebo
 

2.4 Indications and Usage

This section contains a modification to the product name appropriate for the nasal formulation

and is acceptable.

2.5 Contraindications

The sponsor proposes no changes from the Zomig Tablet Label for this section. The proposed
wording is acceptable.

2.6 Warnings

This section contains few modifications to the original Zomig Tablet label.

0 Under “Cardiac Events and Fatalities” (page 1]) the spacing between the first and second

paragraph needs to be corrected.

0 Under the subsection “Premarketing experience with zolmz‘mptan ” the sponsor adds

information that there were no deaths or serious cardiac events reported in Trial 077. This
change is acceptable. ‘

0 Under the Warning Section the sponsor adds a new section entitled “Local Adverse

Reactions” to describe the nasopharyngeal effects seen during Trial 077. The content of the

information is acceptable however I would recommend the following statement be added

after the sentence ending “...approximately 60% resolved in 1 hour”.

“Nasopharyngeal examinations, in a subset of patients participating in 2 long term trials
up to 1 year duration, failed to demonstrate any clinically significant changes with

repeated use ofZomig Nasal Spray.”

0 On page 13, second paragraph the statemer‘ ’—_’*——u‘—_—“—_—"_"

g—f—f should be changed to “All nasopharyngeal adverse events

with an incidence of 2 2% ofpatients...”.

efl 3

_..__~——-—'
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2.7 Precaution

This section contains modifications appropriate for the nasal formulation. The content changes

are acceptable. The subsection “Carcinogenicity, Mutagenicity, Impaired Fertility” include new

information derived from the preclinical studies using zolmitriptan nasal spray. The additional
information appears acceptable however i defer to the phannacotoxicology reviewer for
additional comments. As with other sections the recently revised label (November 5

submission) has multiple problems with spacing between paragraphs. For example on page 14
there is no space between the 2"“d and 3rd paragraph, the 3r and 4 paragraph and so on. This
lack of spacing may seem minor but can cause problems with busy clinicians trying to scan the
label for specific information. The spacing in the label included in the original NDA
submission is acceptable and should be followed.

2.8 Adverse Reactions

This section was extensively rewritten by the sponsor to reflect the data obtained from the

clinical development program for Zomig Nasal Spray.

0 As with other section the sponsor did not maintain spacing between paragraph. This
should be addressed.

0 On page 18 the statement “—"-—-—--_———-———-—-—-—-- should be

changed to " ---'—"_—“--——~--—_____.—-——.——

0 On page” the title of Table 2 should changed from‘ M

—;—-——'—‘ to “Adverse events with an incidence of 22%..” Also on the table the

column header “Percentage ofpatients” should be properly positioned closer to the

actual data. The parenthesis surrounding “COSTART defined” should be completed.
I On page 19 the statement ——«-—_— m - ,
Wshould

be changed to "The incidence of adverse events in controlled clinical trials was not

affected by gender, weight, or age (18 -~ 39 vs. 40 2’65 years of age) I ‘-—— or
presence of aura".

- On page 19 the sentence " m . ” should be
changed to “Adverse clinical events occurring in _>_ 1% and...”.

0 Under the subsection “Other Events” there is inconsistency in the use of holding for
subsection titles. For example Hemic is bolded whereas no other subsection is. The use

ofholding should be consistent throughout.

0 Under “Urogenital” (page 21) change ‘

“PAP smear”, for a Papanicolaou smear.

 

 

to the more common abbreviation,

2.9 Dosage and Administration

This section has been extensively rewritten from the oral Zomig label to reflect prescribing
information for Zomig Nasal Spray. The changes are acceptable.
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3. Draft Patient Information Sheet

The sponsor provides a revised copy of the proposed Patient Information Sheet for Zomig

Nasal Spray electronically under “current clean.pdf" (page 25 November 5, 2002 submission).

The sponsor used the Zomig Tablet Patient Information sheet as the template for the ZNS
Patient Information sheet and this is acceptable. An annotated version, with referenced

explanations of the changes between the two labels can be found in summarypdf (page 37).

Most of the changes involve appropriate modifications needed for the ZNS formulation and are

acceptable. However I recommend the following:

0 There are multiple editorial problems with the Patient Information label. As with the

professional package insert the recently submitted (November 5, 2002) revised

Patient Information label fails to include appropriate spacing between paragraphs
and/or sections. For example the sponsor does not provide a spacing between the

sections “Information for the Consumer on Zomig Nasal Spray” and “Information

About Your Medication”. Also the sponsor is inconsistent with bolding (example

heading “1” is boided but “2” is not). On the 6‘h bulleted item the spacing between
“containing “ is excessive (this may be due to the block construction the sponsor
employed for this label). These editoriai problems should be corrected.

0 :- HI
M

A J
L

o The figures (page 27 through 28) are not properly labeled resulting in an abnormal

floating of the titles. The position of the first figure results in an awkward fracturing
of the sentence “Do notpress the plunger until you have put the nozzle into your

nostril oryou will lose the dose ”

" '3 ‘. AVhPPEe-ms ililS ll
0N ClRlfiii‘iAL
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D. Demographic Worksheet 

Application Information (Enter all “chafing infinmionfor the submissionpertaining to this summary)

NDA Number: I 21-450 Submission Type: Serial Number: 000 

Populations Included In Application (Please provide informationfor each category listed belovwfiom the primary safety database
excluding PK smdr‘es)

NUMBER Exrosen To NUMBER EXPOSED NUMBER Exrossn
CATEGORY STUDY DRUG TO STUDY DRUG To STUDY DRUG

mm" 1596

1919 m

“-1333 m
—__
 

Gender-Based Analyses {Please provide informationfor each category listed below.)

' 9

Category Was Analysrs Performed.

H II- r- dunked. Illlilt'dh' nhich applies
or “rm nlt mmnlcnl Ilclnn

Was gender-based analysis included in
labelin _?

 

  
  

Efficac Wl D No I Inadequate #‘s i Disease Absent

Safe m i Inadequate #’s D Disease Absent

Is a dosing modification based on gender recommended in the label?

 
Ifthe analysis was completed, who performed the analysis

Is a dosing modification based on age recommended in the label?

If the analysis was completed, who performed the analysis J Sponsor El FDA

Was race-based analysis included in labeling?

”"

 

Race-Based Analyses (Please provide informationfor each category lisred below)

Was Analysis Performed?

Hun 1m ll ulwilr huh-“nu u hirh

nppiiu or pl'm ide wmmcnl hell)“

‘J No \l Inadequate #’s D Disease Absent

‘4’ No \l Inadequate #5

Is a dosing modification based on race recommended in the label? I] Yes 4 No

 
If the analysis was completed, who performed the analysis DSponsor L__IFDA
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In the comment section below, indicate whether an alternate reason (other than “inadequate numbers" or “disease
absent”) was provided for why a subgroup analysis was NOT performed, and/or ifother subgroups were studied

for which the metabolism or excretion ofthe drug might be altered (including if labeling was modified). 
 

 

Comment:

0 Demographic numbers excludes subjects participating in the pharmacokinetics trials
(N=81) and Trial 078 (an Open-label extension of Trial 077).

0 There are insufficient numbers of non—Caucasian subjects to perform a subset analysis of
safety and efficacy.

0 There are no subjects less than 18 or greater than 65 years of age therefore subset analysis

of safety and efficacy based on age not possible. The sponsor did perform an age based

analysis using the age groups 18 to 39 and 40 to 65 years of age.

0 The proposed label includes the standard recommended language for describing use in

pediatric and geriatric patients when there is insufficient clinical experience. 
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Review and Evaluation of Clinical Data
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Reviewer: Kevin Prohaska, 0.0.

1. Introduction

This submission is in response to our teleconference with the Sponsor on October 9, 2002.

At that time we informed the sponsor that their in-vitro bioequivalence study comparing

the spray pattern of the clinical device and the proposed commercial device did not meet

regulatory specification for equivalence. The sponsor responds by providing a two tiered

argument supporting the position that the differences are inconsequential. The first

argument is biopharmaceutical in nature. Essentially they argue that the Agency

standards are not consistent with Industry standards or are due to chance. I refer the

reader to the biophann review of this submission for additional details. The second

approach to their argument is clinical in nature and is the primary topic of this review.

To support the clinical argument the sponsor performed a subset analysis comparing the

efficacy results from Part 1 of Trial 078 (ZNS 5.0 mg cohort using the clinical device) to

Part 2 of Trial 078 (ZNS 5.0 mg cohort using the commercial device). The comparison

they provide demonstrates comparable results using the two formulations. Likewise the

sponsor compares the results of their analysis of Part 2 of Trial 078 (ZNS 5.0 mg using

commercial device) to the results of Trial 077 (ZNS 5.0 mg cohort using the clinical

device). The response rates were similar. Finally the sponsor provides 3 expert opinion

that support their position.

In the following section I briefly summarize the design of Trail 077 and 078. It is

important to keep the trial design in mind when assessing the strength of the Sponsor’s

argument. Following that l itemize my thought on the sponsor’s clinical argument.

2. Discussion

2.1 Tn'al Design 077

This was a double blind, placebo controlled, parallel, dose finding study to assess the

safety and efficacy of Zomig Nasal Spray (0.5, 1.0, 2.5, and 5.0 mg) in 3 migraines. Due

to an imbalance in withdrawals, with more placebo patients withdrawing for lack of

efficacy, the sponsor only analyzed the first 2 migraines treated. At our request they also

analyzed the first treated migraine. Trial 077 used the clinical device exclusively.
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2.2 Trial design 078

This was a long-term extension of Trial 077. As previously discussed the patient

population at entry included a disproportionally less people from the original placebo

cohort due to an imbalance in withdrawal. In Part 1 of the Trial subjects were randomized

to ZNS 0.5, 1.0, 2.5 or 5.0 mg in a double blinded manner. However subjects and

investigator were all aware they would receive active compound but not at which dose.

The clinical device was used for the majority of time in this period. In the submission the

Sponsor is vague as to when the devices were changed however they state it was about the

time of the crossover. In Part 2 all subjects were switched to ZNS 5.0 mg using the new

preposed commercial device. Again this was done in a blinded manner however

according to the study report subjects and investigators where aware they would be

switched to the most effective dose from Trial 07?. From my review I was not able to

determine if patients knew when the switch occurred however since the two devices

appear differently it is likely to affect blinding.

in all, the sponsor states that 202 identical subjects participated in Part 1, receiving ZNS

5.0 mg clinical device, and Part 2 (ZNS 5.0 mg commercial device). An additional 507

subjects were switched to ZNS 5.0 mg during Part 2 crossover.

Figure 1 Flow chart at“ events in the clinical elficacy dose-response study (Ti-tat
0077] and its longderm extension {Trial 0018)

‘_ _. __ Screening

M Randomization
of £547 alien§_

. Rmomtzedfimble-blind.
Tl'l‘i' [K177 placebovmntmllcd treatmentof 3 moderate or severe attacks

. Screening J retraermnzalion
W of 46 a tent; 

Randmnizcd. double-hunt].
long-tent) treatment of unlimited

0.5 mg attacks until Trialtltl‘l? results
know

"f'msmvcr'l {tumble 'blhm‘ tr-
allncation at all renaming

Trial (1075 subjects (7091 In the dust-
detennitled by mat BUTT t5!)
mg) administered Via the:
commercial device. 

Double-blind. lnngilerm
treatment of uullnmtxl auaeli
(up lo I year). using the 5.0 mg
dose from :he t-ommeremi
device

5mg
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2.3 Sponsor’s argument:

:> A subset analysis of Study 078 comparing efficacy results (Part ] ZNS 5.0-mg

clinical device vs. Part 2 ZNS 5.0 mg commercial device) in 200 subject using the

two devices shows no difference in efficacy at any timepoint (see figure 4, page

19).

::> Part 1 of Study 078 demonstrated a dose effect and all lower dose cohorts had a

higher response rate once switched to ZNS 5.0mg.

:> A comparison of results from Study 077 (ZNS 5.0 mg, clinical device) and Study

078 (Part 2 commercial device) shows no difference in efficacy.

A comparison of tolerability between the two devices demonstrates no difference.

The lack of placebo control in 078 is inconsequential since both Part 1 and Part 2

where double blind to dose. The sensitivity and robustness of Trial 078 in terms

of clinical efficacy is demonstrated by the incremental effect of increasing the

dose ofZNS in a blinded manner at crossover in patients switching to the 5.0 mg

commercial device (see figure 2, page 17).

:> The sponsor provides 3 expert opinion supporting their position.
, W

0 Professor Frans Merkus3

- Professor Lisbeth Illum4

UU

7 2.4 Issues

In this section I itemize several concerns I have about the sponsor’s clinical argument.

The comparison of study results from Trial 077 to Part 2 of Trial 078 is not valid for the

following reasons:

1. The two studies were designed differently. During Trial 078 subjects were

permitted to treat a migraine of mild intensity and in 077 they were instructed to

treat moderate to severe migraines. In Trial 078 subjects treated up to 8 migraines

per months whereas in Study 077 subjects treated up to 3 migraines.

2. The population of migraineurs from Trial 078 were comprised of subjects from

Trial 077. However subjects originally randomized to placebo in Trial 077 tended

to withdraw more often that subjects on active therapy. This resulted in a

treatment bias favoring active therapy in subjects randomized in Trial 078. This

would confound any comparisons between studies.

The comparison of Part 2 and Part 1 of Trial 078 is problematic for the following reasons:

1. Despite the double blind in Part 1 of 078, subjects and patients were aware that

they were on active therapy.

2. Despite the double blind in Part 2 of 078, subjects and investigators were aware

that the dose selected would be the most effective dose seen in Study 077.

3. On page 16 of submission the Sponsor states that the histogram (Figure 2)

represent a comparison of HA response between Part 1 and Part 2 of Study 078

| M
2 Vice Chair and Associate Professor, Department of Pharmaceutical Sciences, University of Maryland
3 Director IDIDW and Special Professor University of Nottingham, United Kingdom4 . .

lnnoscrence Technology, Belgium
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and defines HA response as moderate to severe pain going to mild or no pain.

However in Study 078 subjects were permitted to treat a migraine of mild

intensity. I am uncertain if the data represented by the histogram is a subset of

patients with moderate to severe headache at baseline or whether the sponsor
incorrectly defined headache response.

The histogram demonstrates a dose response for the clinical device in Part 1 of

Study 078 (this was also seen in Study 077), and it shows that the two devices are

comparable in efficacy for the 5.0 mg dose. This does not mean that this

comparison would hold for the lower doses. This is especially a concern for ZNS

0.5 mg, which barely met the 0.05 level for significance using the clinical device.

. The original study report for Trial 078 does not discuss efficacy results comparing
the two devices or when the new formulation was introduced.

___“:"_—-““~-— . However in this submission the sponsor restricts their
discussion to only the 5 mg dose.

The sponsor states (page 14) that the switch to the commercial device occurred

“about the same time as the time they switched all subjects to ZNS 5 .0 mg ““e

C .. 7773
7.

10.

u A n -— i _ u
_—-—‘-'—_'

Only 709 subjects were remaining at the time of crossover in study 078 (compares

to 1547 that started study 077 and 1146 that started part 1 of 078). A more

detailed review of the drop outs would be necessary to determine whether this

confounds the comparisons between studies and between parts of Trial 078.

Trial 078 started 3/98 and ended 2/00. The protocol amendment for the new

formulation is dated May 17, 1999 (p 100582683). The sponsor states the new
commercial device was introduced in 12/99. I was not able to determine when all

subjects were switched to ZNS 5.0 mg (Part 2). I was not able to determine if

subjects were actually dispensed the lower dose new commercial product in Part
1.

The two devices are not identical. This may affect the blind. This is especially a
concern since subjects were informed that sometime during Trial 078 they would

be switched to the most efficacious dose as determined by the analysis of Trial
077.

I performed a line by line review of define.pdf for Trial 078 and i could not find

any simple variable that indicates which device was used to treat which migraine.

An automatic search using the terms commercial, device, spray, formulation and
clinical found no relevant variables. The term batch resulted in the variable

IDCODEOI and IDCODEOZ, which apparently represents the batch number for

the ISI and 2"d dose of treatment taken. However the summary of these variables
resulted in numbers that did not correspond to the batch numbers identified in

Table I (page 20/32683 lL0078.pd1). The formulation numbers for the

commercial device are F12438 (0.5 mg), F12439 (1.0 mg), F12440 (2.5 mg) and
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-F 12441 (5.0 mg)5. Table I does not indicate which batch goes to which
formulation. One possible manner of determining which migraine was treated

with which device would be to go back to the original case report form which

required the patient to affix the label of the product used to it. The sponsor states

they were able to determine treatment for the vast majority (i.e. not all) of each

migraine event by tracking batch numbers and manufacturing dates. The

methodology is not apparent from my review of the datasets.

Table 1 Batch numbers used in the trial

 i'rqxnuon mimic-lain Formulation mmlier Hatch number
dancing)

74)th Imam! solution 0.5 “223-1. FINE 37501A97. 133N597, HSUIAWUI.
mlSTfiDS, 0|400393.023551N8

Zuhnim'pian ilmml aulmion Lo Flzzl S, Hm!) 37805691 “WNW. 60:77:33.
0:733:93, (3212508, mimics

Zolmitriplal Intramural whiten 2.5 “22311312440 3mk‘97. 3391 £011, MZIt‘Qs.
(1379538, 015mm. OZBNKQSY
mm [190

Inlm‘nriplm inlnnml solution 5.0 “2216, FIRM manner. 39082197, (mama,
0&249fl9l5‘ OIEQEI-W. 6016399.
OSWSHUS, 61333399. “WEN.
fiL‘DEW. 62268l-IW

3. Comments

1. In my opinion the clinical argument does not appear compelling enough to warrant

ignoring the failed bioequivalence study however a detailed review of the data is

required. There appears to be multiple design issues that make a comparison of

efficacy results from Trial 077 and 078 not valid. Additionally, there appears to be

several design issues that make a comparison between Part 1 and Part 2 of Trial 078
difficult.

For Trial 078, the sponsor needs to clarify when exactly subjects switched to the

commercial device. If it occurred precisely at the time subjects were entering Part 2

of the study, and they were aware they were entering Part 2 of the study, this may be

a critical design flaw making a comparison between Part I and Part 2 confounded by

blinding concerns. The study report for Trial 078 states that subjects and investigators

were aware that Part 2 of the study would involve a crossover to the most effective

dose from Trial 077. The study report does not state whether subjects were told when

the crossover occurred. However even if patients were not told that the crossover was

occurring it is reasonable to assume most patients would believe the crossover
occurred at the time of the new device was distributed.

T’ ‘ “t

L. .1

it the sponsor intends to pursue tne Clinical argument outlined 1n this review to refute

the findings from the failed in-vitro bioequivalence study then additional time will be

needed to review the data in detail. The sponsor will need to inform us how they were

able to determine which device was used for which migraine given the database

submitted to the NDA. If they, as I expect, went back the original Case Report Forms

then a new database will be needed for my review.

5 Source Study Report 078, page 1005,1L0078.pdf
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5. The review of this submission by the biopharm reviewer states “the arguments
presented by thefirm provide no compelling new evidence to support the in—vitro

equivalence ofthe commercial device to the clinical device. ”

6. On December 2, 2002 the following comments were forwarded to the sponsor via 6-
mail:

]. ”We understand that subjects and investigators in stuafv 0078 knew that, at some point during the

stuafy, subjects would be switched to the best optimal dose (based on the results of0077). Did subjects

and investigators know when the change in dose took place? "

2. " We also understand that the change in devicefrom the clinical to commercial spray occurred
"around the same time" as the change to the best optimal dase. Can you be more specific? Are there

subjects that received a randomized dose using the commercial device? Ifso, how many? ”

W
Medical RCViewer

A. Ollva, M.D.

HFD-120
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