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1. BACKGROUND

NDA 21-082, NDA 21-082, Tavist® Allergy/Sinus/Headache (0.335 mg clemastine
fumarate/500 mg acetaminophen/ 30 mg pseudoephedrine HC1) was submitted 10/7/99 by
Novartis Consumer Health, Inc (NHC). The original NDA submission provided adequate
evidence of safety and efficacy for the temporary relief of various nasal and ocular symptoms
associated with the hay fever, allergic rhinitis, and the common cold. The Division of
Pulmonary and Allergy Drug Products took an approvable action on 8/4/00. In the
approvable letter, the sponsor was advised of various deficiencies in the submission that
should be addressed before the submission could be considered for approval.

These deficiencies included — CMC issues related to product specifications, purity, and
stability and four clinical deficiencies related to the proposed product labeling. The sponsor
was asked to make four labeling changes to correct the clinical deficiencies. These four
changes are listed below:

1. Add a footnote to the front panel of the carton label that defines caplet as a “capsule-
shaped tablet.”

2. Remove the seal with the statement * ———— located on the front panel.

3. Remove the statement * " located on the front panel.

4. Revise the carton and blister labels according to prototype labeling included with the
approvable letter.

The sponsor was asked to address the — CMC deficiencies and to submit revised draft
labeling including correction of the clinical deficiencies. The Division provided the sponsor
with recommended changes to be incorporated into the revised draft labeling.

The sponsor submitted a response to approvable letter that included CMC data and revised
proposed product labeling. In-addition, on 10/25/00, NHC submitted additional information
in a facsimile that supplemented the response. This document reviews the sponsor’s revised
proposed product labeling submitted in the response to approvable letter and the subsequent
facsimile.

2. REVIEW OF REVISED DRAFT LABELING

This reviewer comments on the proposed labeling follow numbered entries containing or
describing the pertinent sections or recommended changes to the revised product labeling.

1. Add a footnote to the front panel of the carton label that defines caplet as a “capsule-
shaped tablet.”

Reviewer comment: The sponsor agreed and added the footnote.

2. Remove the seal with the statement " Jocated on the front panel.

Reviewer comment: The sponsor replied that the seal =" is supported by
data from the clinical studies submitted to the NDA and should remain on the front panel.
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Subsequently, NHC proposed alternative language for the seal on the front panel which
states “Allergy & Sinus Relief” [Cormrespondence, N. Nicolaou, NHC, 10/25/00]. The
alternative language for the seal on the front panel, “Allergy & Sinus Relief” is
acceptable.

3. Remove the statement ' ———— > located on the front panel.
Reviewer comment: The sponsor removed the statement.

4. Revise the carton and blister labels according to prototype labeling included with the
approvable letter. '

Reviewer comment: In general, the spdnsor agreed with the Agency’s prototype
labeling, with the following exceptions:

a. “Clemastine fumarate 0.335 mg (equivalent to 0.25 mg clemastine),
pseudoephedrine HCI 30 mg tablet, and acetaminophen 500 mg”

Reviewer comment: The sponsor proposes not to include this information on the front
panel of the label because the statement of identity needs to provide for terms descriptive
of the intended actions. The sponsor points out the other existing Tavist D products do
not include such labeling. This change is acceptable.

b. The front panel of the label referring to uses:
» Sinus congestion and pressure

Runny nose and sneezing

Itchy, watery eyes

Itchy throat

Reviewer comment: The sponsor proposed to delete * * from the list of

uses on the front panel. This change is acceptable.

c. The “Uses” section of Drug Facts:

[First row, left to right]
o Sinus congestion and pressure
o Headaches
e Sneezing ;
o Itching of the nose and throat -
e Fever
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[Second row, left to right]
e Nasal congestion
o Itchy watery eyes
e Runny nose
e Minor aches and pains

Reviewer comment: The sponsor agreed to the Agency’s recommended wording, but
modified the order of the bulleted items as listed below. The changes are acceptable.

d. “Ask a doctor or pharmacist before use if you are
» Taking sedatives or tranquilizers
o Using another product containing acetaminophen, clemastine fumarate, or
pseudoephedrine HCI
o Under a doctor’s care for any continuing medical condition
o Taking other drugs on a regular basis”

Reviewer comment: The sponsor proposed deleting the last two bullets, “Under a
doctor’s care for any continuing medical condition” and “Taking other drugs on a regular
basis.” These bullets should remain. Patients may be taking other antihistamines for
allergic rhinitis, urticaria, or other allergic conditions, or may be using diphenhydramine
as nighttime sleep aid. Use of clemastine in patients taking other antihistamines would
increase the likelihood of drowsiness and anticholinergic side effects.

3. SUMMARY

In summary, this reviewer recommends that the Agency’s recommended language be
retained regarding conditions for which patients should seek advice from a doctor or
pharmacist before using the product. The proposed labeling is otherwise acceptable.

- Reviewed by:

Charles E. Lee, M.D.
Medical Officer, Division of Pulmonary and Allergy Drug Products

Badrul A. Chowdhury, M.D., Ph.D.
Team Leader, Division of Pulmonary and Allergy Drug Products

. APPEARS THIS WAY
ON ORIGINAL
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REVIEW SUMMARY:

| This document is a review of an application of a fixed drug combination product containing clemastine base 0.25

| mg, acetaminophen 500 mg, and pseudoephedrine HCI 30 mg in a caplet form (Clemastine Triple Combination,
CTC). The proposed dose for adults and children 12 years of age and older is 2 caplets every 6 hours as needed.
The proposed indications are temporary relief of various nasal and ocular symptoms associated with the following

! conditions: hay fever, allergic rhinitis, ——— and the common cold. The four PK studies included with this

| application, HSC-151, HSC-152, HSC-153B, and HSC-302 showed no PK interaction among each of the drug

| product components and linked the CTC product with other dose forms of clemastine. Pivotal studies HSC-305
and HSC-306 support the efficacy of the CTC product. HSC-305 showed that clemastine 0.5 mg QID and

| clemastine 1.0 mg BID were superior to placebo for the primary efficacy variables at Days 4 and 8, and for some

| at Visit 15. The primary efficacy variables were physician-assessed rhinorrhea and sneezing scores and patient-
assessed instantancous and reflective rhinorrhea and sneezing scores. The patient-assessed instantaneous
individual treatment scores showed that efficacy was maintained to the end of the dosing interval for both
treatment regimens. HSC-306 showed CTC was supcrior to TheraFlu® Sinus (TF Sinus) and placebo in the
average reduction from baseline in the Major Symptom Complex (MSC), the primary efficacy variable. Onset of
efficacy was at 2 hours after dosing and efficacy was maintained throughout the 6 hour dosing interval. Safety
data from pivotal controlled clinical studies, PD and PK studies, data from the Agency’s Spontaneous Reporting
System (SRS) and Adverse Event Reporting System (AERS), and the sponsor’s review of the published literature §
support the safety of clemastine and the CTC product. Somnolence, fatigue, dry mouth, dyspepsia, abdominal
pain, and nausea were identified as common AEs. There were no SAEs or deaths in any of the clinical studies.
The studies in this application demonstrate no PK interaction among each of the components of CTC, that
clemastine is effective at the dose and frequency of 0.5 mg PO Q6H, and has a safety profile comparable to that
of clemastine at the approved dose of 1 mg PO Q12H. There are no safety concerns that would prohibit approval
of this application. This application contains no data to support the clinical use of this productin === . This
reviewer recommends this application for approval for the hay fever, allergic rhinitis, and common cold
indications. N
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2. EXECUTIVE SUMMARY AND RECOMMENDATIONS

2.1. Background and Administrative Issues

This document is a review of an application for approval of a ﬁxed drug combination product
containing clemastine base 0.25 mg (equivalent to 0.335 mg clemastine fumarate),
acetaminophen 500 mg, and pseudoephedrine HC1 30 mg in a caplet form (Clemastine Triple
Combination, CTC, or proposed trade name TAVIST® ALLERGY/SINUS/HEADACHE).
The sponsor is Novartis Consumer Health, Inc.
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The proposed dose for adults and children 12 years of age and older is 2 caplets every 6
hours as needed, and not more than 8 caplets in 24 hours unless directed by a doctor. It is not
proposed for use in children under 12 years of age.

The proposed indications are:

o Temporary relief of sneezing, runny nose, and itching of the nose or throat and itchy
watery eyes due to hay fever (allergic rhinitis), and sneezing and runny nose due to the
common cold

o Temporary relief of nasal and sinus congestion due to the common cold, hay fever, or
other upper respiratory allergies or ——————

e Temporary relief of minor aches, pains, headache, ~——"and fever associated
with the common cold; temporary relief of minor aches, pains and headache associated
with hay fever, allergic rhinitis, and

2.2. Clinical Program

The clinical portion of this application includes two pivotal clinical studies, HSC-305 and
HSC-306, two PD studies, HSC-303 and HSC-304, and four PK studies, HSC-151, HSC-
152, HSC-153B, and HSC-302. The sponsor included a2 summary of postmarketing adverse
events for clemastine and a survey of the literature for articles that included primary safety
data for clemastine.

The tentative final monograph for combination cough, cold, and allergy drug products
(“Monograph,” 53 FR 30522) details combinations of active ingredients permitted for OTC
cough, cold, and allergy drug products. Monograph requirements are met for this product by
use of pseudoephedrine (PSE) 60 mg immediate release PO Q4-6H in adults and children
ages 12 and older. Monograph requirements are met for this product by use of
acetaminophen (APAP) 1000 mg immediate release Q6H in adults and children ages 12
years and older. Clemastine is not an antihistamine listed in the Monograph, and clemastine
has not been approved for use at a frequency less than Q12H in any other product. A new
NDA was therefore required.

2.3. Efficacy

The efficacy of the CTC product is supported by the PK study results and the results of the
two pivotal studies. HSC-151 showed that dosing with one 0.5 mg clemastine tablets QID
was bioequivalent to dosing with one Tavist-1® 1.0 mg tablet BID. There was no drug
accumulation with dosing of clemastine 0.5 mg QID. HSC-152 showed that CTC tablets and
TF Sinus tablets were bioequivalent with respect to acetaminophen and pseudoephedrine and
that clemastine did not affect the bioavailability of either acetaminophen-or pseudoephedrine.
HSC-153B showed that CTC tablets and 0.5 mg clemastine tablets administered with TF
Sinus tablets were bioequivalent with respect to both acetaminophen and pseudoephedrine.

Pivotal study HSC-305 supports the efficacy of clemastine 0.5 mg QID and clemastine 1.0
mg BID in the treatment of symptoms of SAR. The primary efficacy variables were
physician-assessed rhinorrhea and sneezing scores and patient-assessed instantaneous and
reflective rhinorrhea and sneezing scores. Clemastine 0.5 mg QID and clemastine 1.0 mg
BID were superior to placebo for the primary efficacy variables at Days 4 and 8, and for
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some at Day 15. An improvement was seen in the placebo group at Day 15 compared with
baseline. An improvement in the placebo group resulted in the lack of difference in the
change from baseline at Day 15 between active drug and placebo groups in most of the
primary efficacy variables. Results of secondary efficacy variables support the efficacy of
clemastine 0.5 mg QID and clemastine 1.0 mg BID. The patient-assessed instantaneous
individual treatment scores showed that efficacy was maintained to the end of the dosing
interval for both treatment regimens.

Pivotal study HSC-306 supports the efficacy of CTC in the treatment of the symptoms of
SAR. CTC decreased Major Symptom Complex (MSC) scores, the primary efficacy variable,
over hours 2-5 more than TF Sinus and placebo after both doses of treatment medication.
There was a placebo effect noted after both doses. Results of secondary efficacy variables
support the efficacy of CTC. Onset of efficacy was 2 hours after Dose 1 and efficacy was
maintained throughout the 6 hour dosing interval. Patient global assessment of efficacy
showed CTC superior to TF Sinus and placebo.

2.4, Safety

Safety data from pivotal controlled clinical studies, PD and PK studies, data from the
Agency’s Spontaneous Reporting System (SRS) and Adverse Event Reporting System
(AERS), and the sponsor’s review of the published literature support the safety of clemastine
and the CTC product. Treatment exposure in the clinical development program for CTC was
. adequate to assess safety. Somnolence, fatigue, dry mouth, dyspepsia, abdominal pain, and
nausea were identified as common AEs. These AEs have previously been noted with
clemastine and other first generation antihistamines and represent no new safety signal.
There were no SAEs or deaths in any of the clinical studies. Elevated BP and elevated CPK
were seen in patients taking clemastine in these clinical trials. There were no ECG changes
noted in any of the clinical studies. Review of AEs, SAEs, deaths, and overdose reports from
the Agency’s SRS database identified elevated BP as a possible safety signal. Review of the
sponsor’s literature survey identified no new safety concerns for clemastine.

2.5. Special Populations

Very small numbers of patients in studies submitted in this NDA were over the age of 65
years, and none were under the age of 12 years. Small numbers of patients in these age
groups preclude a subgroup analysis of efficacy by age. The sponsor believes the CTC
product would not be a significant improvement over adequately labeled, currently marketed
products, and seeks a waiver of the pediatric study requirement.

'~ Women taking both doses of active drug and placebo in pivotal study. HSC-305 showed
greater improvement than males in the primary efficacy variables, physician and patient-
assessed nasal discharge/runny nose and sneezing scores, but difference in efficacy was not
noted in the other pivotal study, HSC-306. The difference in efficacy by gender in HSC-305
may be due to chance.

No consistent difference in efficacy was seen in HSC-305 between Caucasian and non-
Caucasian patients. Caucasians had slightly smaller reductions in the primary efficacy
variable for CTC, TF Sinus, and placebo in HSC-306. The concordant findings in the active
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and placebo arms in HSC-306, and the lack of similar findings in HSC-305 indicate that the
decreased efficacy noted in Caucasians in study HSC-306 may be due to chance.

A higher frequency of AEs was seen in women in pivotal studies HSC-305 and HSC-306 in
both the active treatment, control, and placebo groups. No particular AE was substantjally
more frequent in women than in men. An analysis of AEs by race revealed no consistent
difference between Caucasian and non-Caucasian patients that could not be explained by the
small numbers.

2.6. Recommended Regulatory Action

The studies in this application demonstrate the absence of PK interaction among each of the
components of CTC, that clemastine is effective at the dose and frequency of 0.5 mg PO
Q6H, and has a safety profile comparable to that of clemastine at the approved dose of 1 mg
PO Q12H. There are no safety concerns that would prohibit approval of this application. This
application contains no data to support the clinical use of this product in This
reviewer recommends this application for approval for the hay fever, allergic rhinitis, and
common cold indications.

3. MATERIAL REVIEWED AND CONDUCT OF THE REVIEW

This application includes two pivotal controlled clinical studies, two PD studies, four PK
studies, an Integrated Summary of Efficacy (ISE), Integrated Summary of Safety (ISS), and
Integrated Summary of Risks and Benefits (ISRB), a literature survey, and a listing of
spontaneous AE reports for clemastine.

Efficacy review was performed in the following fashion. Pivotal controlled clinical studies
HSC-305 and 306 received a detailed review of efficacy results. PD studies HSC-303 and
304 received a brief efficacy review. PK studies HSC-151, 152, 153B, and 302 were
reviewed in depth by the Biopharmacology reviewer, Dr. Wakelkamp-Barnes, and the
conclusions will be summarized in this review. -

All clinical studies received an detailed review of safety data. The sponsor’s summary and
listings of spontaneous AE reports and the sponsor’s review of the clinical literature for
articles related to the safety of clemastine were also reviewed.

4. CHEMISTRY/MANUFACTURING AND CONTROLS

The proposed drug product is a — layer, immediate release, capsule-shaped, film-coated
tablet which contains 0.25 mg clemastine, 500 mg acetaminophen, and 30 mg
pseudoephedrine. The tablet is white and is debossed with *“Tavist” on one side and “C-A-S”
on the other side.

The sponsor indicates that élcmastine fumarate/acetaminophen/pseudoephedrine
hydrochloride tablets are to be manufactured, tested, packaged, labeled, and released by
Novartis Consumer Health, 10401 Highway 6, Lincoln, Nebraska [Volume 1.1, pages 30-
36].
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Please see the Chemistry/Manufacturing and Controls (CMC) review prepared by Dr. Kevin
Swiss tor additional intormation. The CMC portion of this application has deficiencies
related to the quantitation of hupurities, regulatory specifications for clemastine,
acetammophen, and pseudogphedrine, and drug product sizbility. In addition, the sponsor’s
, has failed Agency compliance inspections.
These CMC deficiencies may prevcnt approval of this application.

5. ANIMAL PHARMACOLOGY/TOXICOLOGY

No new preclinical pharmacology or toxicology studies were conducted in support of this
application [Volume 1.1, page 38].

6. CLINICAL BACKGROUND

This NDA submission is for a fixed drug combination product containing clemastine base
0.25 mg (equivalent to 0.335 mg clemastine fumarate), acetaminophen 500 mg, and
pseudoephedrine HCI 30 mg in a caplet form (Clemastine Triple Combination, CTC, or
proposed trade name TAVIST® ALLERGY/SINUS/HEADACHE). The sponsor is Novartis
Consumer Health, Inc.

The proposed dose for adults and children 12 years of age and older is 2 caplets every 6
hours as needed, and not more than 8 caplets in 24 hours unless directed by a doctor. It is not
proposed for use in children under 12 years of age.

The proposed indications are:

o Temporary relief of sneezing, runny nose, and itching of the nose or throat and itchy
watery eyes due to hay fever (allergic rhinitis), and sneezing and runny nose due to the
common cold

o Temporary relief of nasal and sinus congestion due to the common cold, hay fever, or
other upper resplratory allergies or

o Temporary relief of minor aches, pains, headache, : and fever associated
with the common cold; temporary relief of minor aches, pains and headache associated
with hay fever, allergic rhinitis, and ——

The tentative final monograph for combination cough, cold, and allergy drug products
(*Monograph,” 53 FR 30522) details combinations of active ingredients permitted for OTC
cough, cold, and allergy drug products. Monograph requirements are met for this product by
use of pseudoephedrine (PSE) 60 mg immediate release PO Q4-6H in adults and children
ages 12 and older. Monograph requirements are met for this product by use of
acetaminophen (APAP) 1000 mg immediate release Q6H in adults and children ages 12
years and older. Clemastine is not an antihistamine listed in the Monograph, and clemastine
has not been approved for use at a frequency less than Q12H in any other product. A new
NDA is therefore required.

Critical issues for the sponsor to establish for this fixed drug combination were:
* Demonstration of absence of PK interaction among each of the components
* Demonstration that clemastine is effective at the dose and frequency of 0.5 mg PO Q6H
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o Demonstration that clemastine at the dose and frequency of 0.5 mg PO Q6H has a safety
profile comparable to that of clemastine at the approved dose of 1 mg PO QI2H.

6.1. Relevant Human Experience

Clemastine was approved for use in the US on 2/25/77 as Tavist®, clemastine base 2 mg
(NDA 17-661). Tavist® syrup, clemastine base 0.5 mg/5 ml, was approved in the US on
6/28/85 (NDA 18-675). Tavist-1®, clemastine base 1 mg, was approved in the US as an OTC
product for symptoms of allergic rhinitis on 8/21/92 (NDA 20-925). In 1996, Tavist-1® was
approved for temporary relief of runny nose and sneezing associated with the common cold.
Clemastine has also been approved for OTC use as a combination product containing 1 mg
clemastine plus 75 mg extended-release phenylpropanolamine (Tavist-D®, NDA 18-298,
NDA 20-640) [Volume 1.1, page not numbered and page 5).

6.2. Important Information From Related INDs and NDAs
No additional information from related INDs or NDAs was provided by the sponsor.

6.3. Foreign Experience

Clemastine was first marketed in Europe as a prescription drug in 1966. Clemastine has been
approved as AllerEze Plus® (0.5 mg clemastine base and 25 mg phenylpropanolamine) in
the UK in 1986 and in Ireland in 1987. Clemastine has been approved in at least one oral
dose form in 127 countries worldwide.

6.4. Human Pharmacology, Pharmacokinetics, and Pharmacodynamics

Results of PK studies included with this application are summarized in Section 8.5.1. of this
review, PK Results. Please see Dr. Wakelkamp-Bames’ biopharmacology review for detailed
information on human pharmacology, pharmacokinetics, and pharmacodynamics.

Pharmacokinetic parameters for clemastine with the CTC product are displayed in Table
6.4.1.

Table 6.4.1 Pharmacokinetic parameters for clemastine, CTC tablets, studies HSC-152 and HSC-153B

olume 1.1, pages 55-58]
Study Dose of clemastine | Cows. Pg/mL AUCy,, pg WML | AUCou, pg VML | Toa
HSC-152 0.5 mg (2 tablets 570.2 7273.6 9798.7 5-6 hours
HSC-1538 1.0 mg (4 tablets 1005.3 18732.2 23155.8 5-6 hours

6.5. Other Relevant Background information .
No additional relevant background information was provided with this application.

6.6. Directions for Use

The proposed dose for adults and children 12 years of age and older is 2 caplets every 6
hours as needed, and not more than 8 caplets in 24 hours unless directed by a doctor. It is not
proposed for use in children under 12 years of age.
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7. DESCRIPTION OF CLINICAL DATA SOURCES (IND AND NON-
IND)

Please see Section 6.1 of this review, Relevant Human Experience, for a description of
previous clemastine NDAs.

8. CLINICAL STUDIES

Review of clinical studies submitted with this application follows. These clinical studies
include two pivotal controlled studies, HSC-305 and HSC-306, two PD studies, HSC-303
and HSC-304, and four PK studies, HSC-302, HSC-151, HSC-152, and HSC-153B. °

8.1. HSC-305: A muiti-center, double-blind, double-dummy, placebo-
controlled, randomized , parallel-group study to evaluate the safety and
efficacy of clemastine 0.5 mg QID vs. clemastine 1.0 mg BID vs. placebo
for allergy symptom relief

8.1.1. Summary and reviewer's conclusion o? study results

This was a two-week, multi-center, double-blind, double-dummy, placebo-controlled,
randomized, parallel-group, Phase 3 study performed in 12 U.S. centers. The purpose of this
study in the sponsor’s drug development program was to show that clemastine 0.5 mg QID, a
dose lower than that currently approved, is safe and effective. Clemastine is currently
approved for OTC use at the dose of 1.0 mg BID.

The primary efficacy variables were not clearly defined. The protocol and statistical methods
section indicated that the primary efficacy variables were to be nasal discharge/runny nose
and sneezing. However, the sample size determination was based on the total nasal
sign/symptom score. This reviewer considered the physician-assessed rhinorrhea and
sneezing scores and patient-assessed instantaneous and reflective rhinorrhea and sneezing
scores to be primary efficacy variables. Clemastine 0.5 mg QID and clemastine 1.0 mg BID
were superior to placebo for the primary efficacy variables at Visits 2 and 3 (Days 4 and 8),
and for some at Visit 4 (Day 15). An improvement was seen in the placebo group at Visit 4
compared with baseline. This improvement in the placebo group may represent a placebo
effect, or may reflect decrease in patient symptoms due to the lower pollen counts noted at
the end of the study. This improvement in the placebo group resulted in the lack of difference
in the change from baseline at Visit 4 between active drug and placebo groups in most of the
primary efficacy variables. Results of secondary efficacy variables support the efficacy of
clemastine 0.5 mg QID and clemastine 1.0 mg BID. The patient-assessed instantaneous
individual treatment scores show that efficacy is maintained to the end of the dosing interval
for both treatment regimens.

This study supports the safety of clemastine 0.5 mg QID and clemastine 1.0 mg BID in the
treatment of the symptoms and signs of SAR. There was adequate exposure to active drug in
this study. AEs were frequent and mild to moderate in intensity. Headache, somnolence,
fatigue, dry mouth, and dizziness were notable AEs in clemastine-treated patients. These AEs
were likely to be due to anticholinergic effects of the drug. There were no deaths or SAEs in
this study. Somnolence and fatigue were common reasons for withdrawal from the study in
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clemastine-treated patients, and there was a dose ordering effect seen in the number of
patients withdrawing from the study for these AEs. There was a small, clinically insignificant
increase in pulse of 2 to 3 bpm noted in patients taking clemastine 0.5 mg QID. The increase
in pulse was likely to be due to anticholinergic effects of the drug.

8.1.2. Objective/Rationale

The objective of this study was to evaluate the efficacy and safety of clemastine 0.5 mg QID
versus clemastine 1.0 mg BID versus placebo in relieving the allergy symptoms and signs of
patients with moderate to severe seasonal allergic rhinitis (SAR) [Volume 1.26, page 156].

8.1.3. Protocol

This two-week, multi-center, double-blind, double-dummy, placebo-controlled, randomized,
parallel-group, Phase 3 study was performed in 12 U.S. centers [Volume 1.26, pages 16,
156]. '

Patients were to be recruited 1995 fall pollen season. Patient were to have a history of SAR
due to fall seasonal pollens. The first subject was enrolled on 8/14/95 and the last subject
completed the study on 12/8/95 [Volume 1.26, pages 5, 156, 157].

An outline of the study design is presented in Table 8.1.1. Patients had screening inclusion
and exclusion criteria checked, informed consent, skin tests (if not performed in the last
year), history and physical examination, vital signs, and labs collected at screening, which
occurred from 0 to 14 days before the baseline visit, Visit 1. Randomization was performed
at the baseline visit, Visit 1. Medications were dispensed at Visit 1 and at Visit 3. Visit 0 and
Visit 1 could be combined and screening and baseline procedures performed on the same day
for patients that met all screening and baseline inclusion and exclusion criteria. Investigator
evaluation of signs and symptoms was performed at Visits 1, 2, 3, and 4. Investigator global
evaluation and patient global evaluation was performed at Visits 2, 3, and 4 [Volume 1.26,
pages 39, 165-168, 237].

Visit number was assigned according to the window of days when the visit occurred. The
date of Visit 1 was defined as Study Day 1. Any visit taking place on Study Days 2, 3, 4, or 5
was called Visit 2. Any visit taking place on Study Days 6 through 10 was called Visit 3.
Any visit after Study Day 10 was called Visit 4 . There were 29 visits that were affected by
this rule [Volume 1.26, pages 29, 487-488]. Line listings for these 29 visits were presented in
the list of protocol deviations.

Table 8.1.1 Study outline, HSC-305 [Volume 1.26, pages 39, 237] -

[Visit Number Visit 0 Visit 1 Visit 2 Visit 3 Visit4
Screening Baseline Final
[ Study day 43to 1 1 4 8 15
Check screening indusion/exclusion criteria X
| Informed consent X
Skin test, unless performed < 1 year X
Medical History : X
| Exam X
Vital signs X X X X X
gou;uiin blood and urine for fabs X X
tion X
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[Wt?umber |

Screening

Visit 1
* Baseline

[ Visit2 Visit3

ﬁVFW]

inal

[ Study day
Baseline

-13to 1

4 8 15

inclusion criteria

| _Urine pregnancy test in women

Serum pregnancy test in women

Dispense medications

Retrieve mediations

x| I [

investigator evaluation of signs and symptoms
evaluation

| Investigator global
| Patients’ giobal evaluation
i patient diaries

Review patient diaries

.

Check prohibited therapies

| Check concomitant therapies

Check adverse events

x| X

X< <) X< x| X| x| x| x| x| X,
XXX o< x| [>

b Bad Bt B I Bt P B

1.
2.

3.
4.
5

8.1.3.1. Inclusion criteria [Volume 1.26, pages 158, 160-161]
Inclusion criteria at the screening visit were as follows:

Written informed consent

History of moderate to severe SAR due to fall seasonal pollens with a positive skin
test in the last one year to relevant fall pollens
Men and women, any race, ages 12 to 65 years
Good health with no clinically significant disease

Willing and able to comply with requirements of the study

In addition, patients were to satisfy the following additional inclusion criteria at the baseline
visit:
Sufficient washout period for prohibited medications as follows:

1.

Medication

Astemizole

Hydroxyzine, loratadine, fexofenadine,
Other antihistamines, all forms
Topical ocular and nasal decongestants
Oral and nasal inhaled corticosteroids
Systemic corticosteroids

Cromolyn sodium, all forms
Nedocromit

intranasal saline

Artificial tears and eye drops
Lodoxamide ophthalmic drops
immunotherapy injections

NSAIDS, all forms

Diet aids containing medication

Washout period prior to baseline
90 days
5 days
48 hours
24 hours
2 weeks
90 days
1 week
1 week
24 hours
24 hours
1 week
48 hours
24 hours
24 hours

2. Minimum sign/symptom scores as noted below. Symptom/signs and symptom scales are
displayed in Tables 8.1.2 and 8.1.3 of this review.
e The sum of all eight signs/symptom scores, each rated on a 7-point scale, was to

be 2 18 on a 7-point (0-6) scale.

o The sum of the individual signs/symptom scores for rhinorrhea and sneezing was
to be 2 7, with one 2 3 and the other > 4.
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Tabie 8.1.2 HSC-305, nasal and non-nasal symptoms and signs evaluated by investigator [Volume 1.26,

_page 166]

|_Nasal symptoms and signs Non-nasal symptoms and signs
Rhinorrhea ltchy/burmning eyes
Nasal congestiorvstuffiness Tearing/watering eyes

| Nasal itching Redness of eyes
Sneezing Itching of ears and/or palate

Table 8.1.3 HSC-305, symptom scale used for individual nasal scores and summed to get the total nasal
_score for the four nasal symptoms. [Volume 1.26, page 166]

Severity of symptoms or signs -
None

Doubtiul o trivial

Mild—clearly present, but causing little or no discomfort

Moderate-annoying, but not causing marked discomfort

Moderately severe—causing marked discomfort

O’(Jlb(dN-hcg

Severe-some interference with sieep or activities, but not incapacitating |

Severe and incapaditating

8.1.3.2. Exclusion criteria [Volume 1.26, pages 158-160]

Exclusion criteria at screening were as follows:

1. Women who were pregnant or nursing
2. Women of child-bearing potential who are not practicing a medically acceptable
. method of contraception
3. Significant renal, hepatic cardiovascular, neurologic, hematologic, gastrointestinal or

other medical illness

Abnormal vital sign

Abnommal lab or PE

URI and/or bacterial sinusitis in the preceding 2 weeks

Significant pulmonary disease and/or asthma requiring daily drug therapy

Patients who have participated in a trial of an investigational drug in the preceding 30

PN h

days (90 days if the drug was a steroid) -
9. Patients on immunotherapy who were not on a steady dose for at least one month

prior to baseline

10.  Patients with a clinically significant nasal pathology

11.  Patients with a known hypersensitivity to clemastine

12.  Patients who are known to be non-responders to antihistamine

13.  Patients who are alcohol or drug abusers

14.  Patients taking antidepressant pharmacotherapy

15.  Patients who have been treated with immunosuppressive or radiation therapy in the

preceding 3 months

8.1.3.3. Drug product and placebo [Volume 1.26, pages 162-163]

The sponsor provided investigators with supplies of study drug and placebo. Each patient’s
supply was packaged in blister packs. Batch numbers for study drug and placebo were as

follows:
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Treatment Lot Number
Clemastine 0.5 mg 651-1890.36
Clemastine 1.0 mg 689-1897.49
Placebo matching clemastine 0.5 mg tablet 651-1927.01
Ptacebo matching clemastine 1.0 mg tablet 689-1897.47

Patients were instructed to take study treatment on the schedule presented in Table 8.1.4:

Table 8.1.4 Dosing of study treatment, active drug and placebo [Volume 1.26, page 163]

Time of dose
: 12:00 noon €:00 PM 12:00 Midnight 6:00 AM
Study arm
[ Clemastine 0.5 mg QID CO5", PLIO® C05, PL10 -C05, PL10 Cob5, PL10
Clemastine 1.0 mg BID C10°, PLOS? PL10, PLO5 C10, PLO5 PLI0, PLOS
Placebo PL10, PLOS PL10, PLOS PL10, PLOS PL10, PLOS

—C05: dlemastine 0.5 mg,
2pL10: placebo to match demastine 1.0 mg
3C10: clemastine 1.0 mg
“PLOS: placebo 1o match cdemastine 0.5 mg

Each patient was to take two tablets every six hours for 14 treatment cycles. Each treatment
cycle was 24 hours. Patients in the clemastine 0.5 mg group were to take one clemastine 0.5
mg tablet and one placebo tablet resembling clemastine 0.5 mg every 6 hours. Patients in the
clemastine 1.0 mg group were to take one clemastine 1.0 mg tablet and one placebo tablet
resembling clemastine 0.5 mg at 12:00 noon and 12:00 midnight. Patients in the clemastine
1.0 mg group were to take one placebo tablet resembling clemastine 0.5 mg tablet and one
placebo tablet resembling clemastine 1.0 mg at 6:00 AM and 6:00 PM. Patients in the
placebo group were to take one placebo tablet resembling clemastine 0.5 mg and one placebo
tablet resembling clemastine 1.0 mg at each dosing time. All doses of study medication were
to be taken within one hour of the prescribed dosing time.

Patients were to be permitted to use 30 mg pseudoephedrine tablets and 500 mg
acetaminophen gelcaps as rescue medication if the patient’s signs/symptoms of SAR were so
uncomfortable as to require additional treatment. Patients were to take rescue medication per
package labeling. No pseudoephedrine or acetaminophen was to be taken for 24 hours before
scheduled study visits [Volume 1.26, page 157].

Patient compliance with study procedures was assessed by a count of remaining study
treatment tablets, review of diary completion and legibility, count of remaining rescue
medication, and confirmation that prohibited therapies were not used [Volume 1.26, page
172].

8.1.3.4. Assessment of signs and symptoms

The investigator was to grade the eight individual SAR symptoms/signs at the patient’s
baseline and subsequent visits. These symptoms/signs are displayed in Table 8.1.2. The
symptom scale is displayed in Table 8.1.3.

A total nasal score was also calculated at each visit. The total nasal score was the sum of the
four individual nasal scores. The patient’s SAR symptoms and signs were to be evaluated by
the investigator after 3, 7, and 14 days of treatment. Patients were to record the severity of
their symptoms in a diary [Volume 1.26, pages 5, 156-157].

\
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The scale displayed 1n Table 8.1.3 was used by patients to grade their SAR symptoms in the
late morning prior to taking their 12:00 noon dose of study drug. Patients were to record the
severity of their symptoms at that moment (instantaneous) and over the preceding 24 hours
(reflective) [Volume 1.26, page 167].

The patient and the investigator were to evaluate the global response to treatment at Visits 2,
3, and 4. The scale displayed in Table 8.1.5 was used to assess the global response to
treatment.

Table 8.1.5 HSC-305, symptom scale used for investigator- and patient-assessed global response to
_treatment [Volume 1.26, page 167}

Score Degres of improvement
3 Markedly better

2 Moderately better

1 “Shightly better

0 No change _

-1 Shightly worse

-2 Moderately worse

-3 Markedly worse

8.1.3.5. Variables
Efficacy and safety variables for this study are described below.

8.1.3.5.a. Primary efficacy variables

The primary efficacy variables were not clearly defined. The protocol synopsis and the
statistics section of the protocol, Appendix D, stated that physician- and patient-assessed
rhinorrhea and sneezing scores were to be primary efficacy variables [Volume 1.26, pages
154, 234-235). However, the sample size determination was based on a 2 tailed-t test
comparing the total nasal score for clemastine 0.5 mg versus placebo, which implies that the
total nasal score should be the primary efficacy variable. The protocol did not state at which
visit efficacy was to be determined, or if patient-assessed scores were to be instantaneous or
reflective. Since rhinorrhea and sneezing were explicitly noted as being the primary efficacy
variables, this reviewer will consider physician-assessed rhinorrhea and sneezing scores and
patient-assessed instantaneous and reflective rhinorrhea and sneezing scores to be co-primary
efficacy vanables.

8.1.3.5.b. Secondary efficacy variables

Secondary efficacy variables were to include the remaining investigator- and patient-assessed
individual symptom scores, investigator- and patient-assessed global response to treatment,
and the proportion of patients requiring rescue medication use.

8.1.3.5.c. Safety variables

Adverse events (AEs), vital signs, CBC and differential, blood chemistry, urinalysis were to
be safety variables for this study. AEs were to be elicited at each study_visit. CBC and
differential, blood chemistry, and urinalysis results from the baseline and final visits were to
be compared [Volume 1.26, pages 167-169].
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8.1.3.6. Statistical Considerations

Even though the protocol indicated that the primary efficacy variables were to be rhinorrhea
and sneezing, the sample size was calculated based on a comparison between the total nasal
score for clemastine 0.5 mg QID versus placebo. A standard deviation of 5.5 was used for the
change from baseline in the total nasal score. One hundred twenty evaluable patients were
required to be in each treatment group to be able to detect a change from baseline of 2.0 out
of a maximum possible score of 24.0 using a two-tailed t-test with 80% power at a 0.05 level
of significance [Volume 1.26, page 234].

Comparisons between treatment groups for efficacy variables were done using Van Elteren’s
test. The proportion of patients in each treatment group requiring rescue medication was to
be analyzed with a Mantel-Haenszel Test.

8.1.4. Results

8.1.4.1. Populations enrolled/analyzed

Although the protocol called for 360 evaluable patients with 120 in each treatment arm, a
total of 412 patients were actually randomized to treatment with 408 efficacy evaluable
patients. A total of 375 patients completed at least 14 drug treatment cycles and returned for
the final visit. Table 8.1.6 summarizes patient disposition.

Table 8.1.6 HSC-305, patient disposition [Volume 1.26, page 31].

Clemastine, Clemastine, Placebo All patients
0.5 mg QID 1.0 mg BID
N (%) N (%) N ) N (%)
Number of patients randomized 137 _ 135 140 _ 412
Number of patients completed 126 92) 127 (94.1) 122 (87.1 375 91.0)
Number of patients discontinued 11 (8.0 8 (5.9 18 12.9 37 9.0
Adverse event 5 (3.6 6 4.4 4 2.9 15 (36
Failure 1o retumn ) @2 15 |4 L2 9110 A
Did not meet entrance requirements | 1 0.7 0 (0) 3 4 1.0
Treatment failure 0 ) 0 (0) 6 4 3 6 1.5
Protocol violation 1 07) |0 (0 0 0) 1 0.2
Number of patients in efficacy population | 136 99.2 134 99.3) 138 98.6 408 99.0
Number of patients in safety population 136 99.3 135 100) 138 98.6 409 99.3

The efficacy analysis was performed on 408 patients. Two patients in the placebo group were
excluded from the efficacy analysis, Patient 0917 and Patient 1020. Patient 0917 exceeded
the age entry criterion and returned for follow-up without the diary record and Patient 1020
failed to return for visits after the baseline visit. One patient in the clemastine 0.5 mg group,
Patient 0923, was excluded from the efficacy analysis because of loss to follow-up. One
patient in the clemastine 1.0 mg group, Patient 1108, was excluded because no diary or
investigator assessments were provided. In this reviewer’s opinion, the small number of
exclusions from the efficacy evaluable population are not likely to affect the results of the
efficacy analysis.

The safety analysis was perforiiwd on 409 patients. The safety analysis was performed on the
same set of patients as the efficacy analysis, with the exception that Patient 1108 was
included because the patient withdrew from the study. In this reviewer’s opinion, the small
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number of exclusions from the safety evaluable population are not likely to affect the results
of the safety analysis.

8.1.4.2. Baseline demographic and background characteristics

The population studied was largely Caucasian. There were more females than males in the
study. The mean age was approximately 33 years in all treatment groups. Treatment groups
were similar in gender and race. [Volume 1.26, page 51]. These data are displayed in Table
8.1.7.

Table 8.1.7 HSC-305, demographics [Volume 1.26, page 51]

[ Characteristic Clemastine 0.5 mg Clomastine 1.0 mg Placebo Total
Qb BID
N=137 N=13% N=140 N=412
<20 12 (8.8) 15 (111 15 (107 o) (10.2
20-29 45 (32.8 46 (41 49 (350 140 (10.2
30-39 48 (35.0 36 (26.7) 40 (28.6 124 (30.1
4049 25 (182 24 (17.8) 22 _ (157 71 (172
50-59 7 (5.1) 13 (9.6 8 (5.7 28 (6.8)
260 0 ©) 1 ©.7 6 43 7 (1.7)
Mean age 32.9 33.2 32.9 33
SD 10.0 11.4 11.9 114
Inder A2 2 N " N e ' ) 3 TR e
Male 46 (40.9 156 (41.5) 61 (43.6) 173 (@20
Female 81 (591 79 (58.5) 79 (56.4) 239 (58.0
Caucasian 113 82.5) 116 (85.9) 120 85.7) 349 (84.7)
Black 1 8.0 3 22 10 (71 24 5.8
Asian 5 — (36 3 3.0 4 29 13 3.2
Other 8 (5.8 12 8.9 6 2.3 26 6.3)

8.1.4.3. Protocol deviations

Common protocol deviations included admission to the study without meeting the total
symptom score entrance criteria (9 patients, 3 in each treatment group), isolated missed
visits, missed doses of medication, and failure to complete diary assessments [Volume 1.26,
pages 31-32, 487-488). The study report also includes a Comments Listing, which provides
additional information regarding study conduct. Some of the comments in this section clearly
represent protocol violations. It is unclear to this reviewer why these additional data are not
included in the list of protocol violations. This could confound and influence the efficacy
analysis. It appears that there was low exposure to antihistamines in those that took
prohibited medications. Therefore, this reviewer does not believe that the efficacy analysis
was likely to have been influenced to a great extent [Volume 1.26, pages 13-32, 447-486].

8.1.4.4. Compliance

There were 111/135 (82.2%) of patients treated with clemastine 0.5 mg that took their study
medication (active drug and placebo) QID for at least 13 drug treatment cycles. Each drug
treatment cycle was 24 hours and corresponded to one day. There were 119/135 (88.1%) of
patients treated with clemastine 1.0 mg that took their study medication (active drug and
placebo) QID for at least 13 drug treatment cycles. There were 109/138 (79.0%) of patients
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treated with placebo that took their study medication QID for at least 13 drug treatment
cycles. There was greater compliance with treatment in both clemastine groups than in the
placebo group. This provides some additional support:for the efficacy of active drug at both
treatment doses. The number of days that study drug was taken and the average number of

doses taken per day were similar in clemastine and placebo treatment groups. These data are
presented in Table 8.1.8.

Table 8.1.8 HSC-305, patient compliance

Clemastine 0.5 mg | Clemastine 1.0 mg | Placsbo

Number of treated patients with dosing data 135 135 138 :
Number of patients taking study medication QID for at
least 13 drug treatment cycles
N (%) 111 (82.2) 119 (88.1) 109 {79.0)

of days study medication was taken
Mean (SD) 136 (2.2) 13.6 (2.4) 13.2 (.7)
Number of doses/day on days medication taken,
Mean {SD) 39 (0.2) 3.9 (0.2) 39 (0.2)

8.1.4.5. Pollen counts

Pollen counts were performed at 11 of the 12 centers. Data was presented in a tabular form
for each center. Analysis of pollen counts was not performed. Pollen counts tended to be
higher earlier in the study period in most centers. [Volume 1.27, pages 133-153].

8.1.4.6. Efficacy variable outcomes

Efficacy was supported by primary and secondary variables as described below. This study
supports the efficacy of clemastine 0.5 mg QID and clemastine 1.0 mg BID in for the
treatment of the symptoms and signs of SAR. Review of individual primary and secondary
efficacy variables are found in the following sections.

8.1.4.6.a. Primary efficacy variables

Primary efficacy variables included investigator-assessed rhinorrhea and sneezing scores,
patient-assessed instantaneous rhinorrhea and sneezing scores, and patient-assessed reflective
rhinorrhea and sneezing scores. Clemastine 0.5 mg QID and clemastine 1.0 mg BID were
statistically superior to placebo for all primary efficacy variables at Visits 2 and 3, and for
some at Visit 4. Patient-assessed instantaneous individual treatment scores indicate that
efficacy is maintained to the end of the dosing interval for both treatment regimens. An
improvement was seen in the placebo group at Visit 4 compared with baseline. This
improvement in the placebo group may represent a placebo effect, or may reflect decrease in
patient symptoms due to the lower pollen counts noted at the end of the study. This
improvement in the placebo group resulted in the lack of difference in the change from
baseline at Visit 4 between active drug and placebo groups in most of the primary efficacy
variables. Review of individual primary efficacy variables follows.

Both clemastine 0.5 mg QID and clemastine 1.0 mg BID were statistically superior to
placebo at Visit 2 and Visit 3 for investigator-assessed rhinorrhea scores. There was no
difference from placebo at Visit 4 for either dose, perhaps due to reasons stated above. These
data are presented in Table 8.1.9.
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Table 8.1.9 Primary efficacy variable, investigator-assessed symptom score~rhinorrhea [Volume 1.26,
pages 53-54]

s Clemastine, 0.5 mg QID Clemastine, 1.0 mg QD Placebo
Visik Number N Mean LE_D N Mean%o) N Mean (SD) =

Visit 1, 136 433 (0.75 134 431 (0.68) 138 427 (0.67) o
Baseline = ™m
Visit 2 134 2.84_(1.23) 133 2.78__(1.28)6 137 357__(1.11 o=
Change, Jabet 070 (1.3 0 H

Visit 1 to Visit 2 _ 3 ~ e =
Visit 3 132 287 (1.37 1 281 _(1.19 134 325 (1.24 D=
Change, ) N123) > 103 (124 <A

Visit 1 to Visit 3 _ _ LR el =
Visit4 127 268 (1.33) 129 259 (.23 123 2.75_ (1,20 §
Change, 161 (1.55) 173 (1.32 152 (1.30 -

Visit 1 to Visit 4 p=0.657 p=0.228
Both clemastine 0.5 mg QID and clemastine 1.0 mg BID were superior to placebo at Visit 2
and Visit 3 and at Visit 4 for clemastine 0.5 mg QID for investigator-assessed sneezing
scores. The difference between each of the doses and placebo was statistically significant at
Visits 2 and 3. There was no difference from placebo at Visit 4 for either dose. An
improvement was seen in the placebo group. These data are presented in Table 8.1.10.

Table 8.1.10 Primary efficacy variable, investigator-assessed symptom score—sneezing [Volume 1.26,
_pages 65-66] _
Clemastine, 0.5 mg QID Clemastine, 1.0 mg QD Placebo
Visit Number N Mean (SD) N Mean (SD) N Mean (SD) )
Visit 1, 136 3.90 (0.85) 134 381 (0.84) 138 397 (0.74) o
Baseline o ©
Visit 2 134 2.05_ (1.20) 133 2.02_ (1.21) 137 341 (1.29) =9
Change, -'Bﬁ,:;ﬁizgfs)_ e B 1.39):, - 0.85 (1.45) ©

Visit 1 to Visit 2 RD001< :cx: >t 000137 " [«
Visit 3 132 199 (1.32) 129 232 (1.36) 134 2.75_ (1.31) o=
Change, - o 52‘3 B6)er 121 (1.43) = =

Visit 1 to Visit 3 : 5 =5
Visit4 127 129 196 (1.33) 123 229 (1.32 ~=
Change, By et 194 (146 165 (1.49 x>

Visit 1 to Visit 4 T p=0.141 -<
Both clemastine 0.5 mg QID and clemastine 1.0 mg BID were statistically superior to
placebo at Visit 2 and at Visit 3 for clemastine 1.0 mg BID for patient-assessed instantaneous
rhinorrhea scores. There was no difference from placebo at Visit 4 for either dose. An
improvement was seen in the placebo group. These data are presented in Table 8.1.11.

Table 8.1.11 Primary efficacy variable, patient-assessed symptom score—instantaneous rhinorrhea score
[Volume 1.26, pages 55] :

‘ Clemastine, 0.5 mg QID Clemastine, 1.0 mg QD Placebo =
Visit Number N Mean (SD N Mean (SD) N Mean (SD) 0
Visit 1, 135 352 (1.30 134 346 (1.30) 138 349 (1.19) o9
Baseline = 3
Visit 2 135 2.55__(1.20 133 245 (.18 138 3.03__(1.10) © o

: 5) Mt 045 (1.18) o n

Visit 1 to Visit 2 RN . e “-"5:'
Visit 3 131 244 (1.22) 131 232 (127 132 2.81__(1.19) > =

LGsange. 1.07 (1.60) V4Sg1:50) 0.67 (1.30) = »»

Visit 1 to Visit 3 p=0.066 : e <5 rs
Visit 4 126 243__(1.33) 128 223 (132 123 244 (.22 =

. 707 (1.69) 120 (165 098 (144
Visit 1 to Visit 4 p=0.861 p=0.254 -




NDA 21-082, Clemastine fumarate/acetaminophen/pseudoephedrine HCI tablet 19
Novartis Consumer Health, Inc.

Both clemastine 0.5 mg QID and clemastine 1.0 mg BID were statistically superior to
placebo at Visits 2 and Vvisit 3 tor patient-assessed reflective rhinorrhea scores. There was no
difference from placebo at Visit 4 for either dose. An improvement was seen in the placebo
group. These data are presented in Table 8.1.12.

Table 8.1.12 Primary efficacy variable, patient-assessed symptom score-refiective rhinorrhea score
[Volume 1.26, page 56]

Clemastine, 0.5 mg QID _ “Clemastine, 1.0 mg QD Placebo
Visit Number N_ Mean__(SD N Mean (SD) N Mean_(SD)
Visit 1, 135 436 (0.78 134 424 (082 138 425 (0.73)
Baseline M
Visit 2 135 2.96_ (1.16) 134 2.92_ (1.09) 138 346 (1.03
Change, £ s 2 ‘ 0.79 (1.02
Visit 1 to Visit 2
Visit 3 131 273 (125 131 277 (120 132 3.18_ (1.18)
Change, 108 (1.16)
Visit 1 to Visit 3 bcaiali53
Visit4 126 268 (1.34) 128 261 (1.28) 123 2.84_ (1.19)
nge, 164 (151) 162 (1.46) 138 (1.28)
Visit 1 to Visit 4 p=0.149 _p=0.126

Both clemastine 0.5 mg QID and clemastine 1.0 mg BID were statistically superior to
placebo at Visits 2 and Visit 3 for patient-assessed instantaneous sneezing scores. There was
no difference from placebo at Visit 4 for either dose. An improvement was seen in the
placebo group. These data are presented in Table 8.1.13.

Table 8.1.13 Primary efficacy variable, patient-assessed symptom score—instantaneous sneezing score
[Volume 1.26, page 67]

Clemastine, 0.5 mg QID Clemastine, 1.0 mg QD Placebo
| Visit Number N Mean__(SD) N Mean_(SD) N Mean (SD)
Visit 1, 135 274 (1.47) 134 284 (1.45) 138 289 (1.44)
Baseline _
Visit 2 135 178 (1.14) 133 .78 (1.20) 138 256 (1.30
Change, 9P & D) - =5 : A e 033 (1.30
Visit 1 to Visit 2 b i e ;
Visit 3 131 1.62__(1.17) 131 1.82_ (1.24) 132 233 (1.30
Change, ~W(1.68) Fe. 2591, z 057 (150
__Visit 1 to Visit 3 o sl ' ; 2
Visit4 126 1.56_ (1.23) 128 1.74_(1.27) 123 203 (1.31
Change, 116 (1.65) 110 (1.54) 081 (155
Visit 1 to Visit 4 _p=0.188 p=0.274

Both clemastine 0.5 mg QID and clemastine 1.0 mg BID were statistically superior to
placebo at Visits 2 and Visit 3, and clemastine 0.5 mg QID at Visit 4 for patient-assessed
reflective sneezing scores. These differences were statistically significant. There was no—
difference from placebo at Visit 4 for clemastine 1.0 mg BID. An improvement was seen in
the placebo group. These data are presented in Table 8.1.14.

- —

Table 8.1.14 Primary efficacy variable, patient-assessed symptom score—reflective sneezing score
[Volume 1.26, page 68]

Clemastine, 0.5 mg QID Clemastine, 1.0 mg QD P —

Visit Number N Mean _ (SD) N Mean (SD) N Mean (SD)
Visit 1, 135 392 (0.90) 134 389 (0.90) 138 402 (081)
Baseline
Visit 2 135 311 __(1.05

. 091 (1.14)

Visit 1 to Vistt 2

Visit3 131 282 (1.26)
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Clemastine, 0.5 mg QiD Clemastine, 1.0 mg QD lacebo
Visit Number N Mean (SD) N Mean (SD) N Mean (SD)
Change, 119 (1.34)
Visit 1 to Visit 3
Visit 4 126 1.75 (1.22) 128 209 (1.23) 123 253 (1.24
: 178 (1.43) 146  (1.36
Visit 1 to Visit 4 v s .059
8.1.4.6.b. Secondary efficacy variables

Results of secondary efficacy variables support the efficacy of clemastmc 0.5 mg QID and
clemastine 1.0 mg BID. The patient-assessed instantaneous individual treatment scores show
that efficacy is maintained to the end of the dosing interval for both treatment regimens.

Most individual symptom scores favored clemastine 0.5 mg QID and clemastine 1.0 mg BID
over placebo at Visits 2, 3, and 4 when assessed by the investigator, and when assessed by
the patient, both instantaneous and reflective. Investigator global response to treatment and
patient global response to treatment favored clemastine 0.5 mg BID and clemastine 1.0 mg
BID over placebo at Visit 2. There was little change in the global response to treatment for
subsequent visits, as the difference was measured from the immediately preceding visit and
not from the baseline visit. Patients taking clemastine used less pseudoephedrine as rescue
medication than patients taking placebo. This provides some additional evidence of efficacy.
There was little difference in the use of acetaminophen between patients taking clemastine
and patients taking placebo. Review of results of individual secondary efficacy variables
follow.

e Total nasal score

The investigator-assessed total nasal score, the patient-assessed instantaneous total nasal
score, and the patient-assessed reflective total nasal score favored clemastine 0.5 mg QID
and clemastine 1.0 mg BID over placebo at Visits 2, 3, and 4 [Volume 1.26, pages 85-87].

o Nasal itching

The investigator-assessed nasal itching score, the patient-assessed instantaneous nasal itching
score, and the patient-assessed reflective nasal itching score favored clemastine 0.5 mg QID
and clemastine 1.0 mg BID over placebo at Visits 2, 3, and 4 [Volume 1.26, pages 61-64].

e Itchy/burning eyes

The investigator-assessed score for itchy/burning eyes, the patient-assessed instantaneous
score for itchy/burning eyes, and the patient-assessed reflective score for itchy/burning eyes
favored clemastine 0.5 mg QID and clemastine 1.0 mg BID over placebo at Visits 2, 3, and 4
[Volume 1.26, pages 69-72]. B

e Tearing/watery eyes

The investigator-assessed score for tearing/watery eyes, the patient-assessed instantaneous
score for tearing/watery eyes, and the patient-assessed reflective score for tearing/watery
eyes favored clemastine 0.5 mg QID and clemastine 1.0 mg BID over placebo at Visits 2, 3,
and 4 [Volume 1.26, pages 73-76].
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e Ocular redness

The investigator-assessed score for ocular redness favored clemastine 0.5 mg QID and
clemastine 1.0 mg BID over placebo at all visits. The patient-assessed instantaneous score for
tearing/watery eyes, and the patient-assessed reflective score for tearing/watery eyes favored
clemastine 0.5 mg QID and clemastine 1.0 mg BID over placebo at Visits 2, and 3, but not
Visit 4 [Volume 1.26, pages 77-80].

o Itching of ears and/or palate

The investigator-assessed score for itching of the ears and/or palate favored clemastine 0.5
mg QID and clemastine 1.0 mg BID over placebo at all visits. The patient-assessed
instantaneous score for tearing/watery eyes, and the patient-assessed reflective score for ,
tearing/watery eyes favored clemastine 0.5 mg QID and clemastine 1.0 mg BID over placebo
at Visits 2, and 3, but not Visit 4 [Volume 1.26, pages 81-84].

e Nasal congestion

The investigator-assessed nasal congestion score favored clemastine 0.5 mg QID and
clemastine 1.0 mg BID over placebo by small amounts at all visits. The patient-assessed
instantaneous nasal congestion score and the patient-assessed reflective nasal congestion
score favored clemastine 0.5 mg QID and clemastine 1.0 mg BID by small amounts over
placebo at Visits 2, and 3, but not Visit 4 [Volume 1.26, pages 57-60].

e Global response to treatment

The investigator-assessed global response to treatment favored clemastine 0.5 mg QID and

clemastine 1.0 mg BID over placebo at Visit 2. There was little additional change in
subsequent visits. The interval change from the preceding visit was measured, and the largest

" increase in efficacy was therefore seen between baseline and Visit 2. Little additional change

was noted between Visits 2 and 3 and Visits 3 and 4 [Volume 1.26, page 88].

The patient-assessed global response to treatment favored clemastine 0.5 mg QID and
clemastine 1.0 mg BID over placebo at Visit 2. There was little additional change in
subsequent visits. The interval change from the preceding visit was measured, and the largest
increase in efficacy was therefore seen between baseline and Visit 2. Little additional change
was noted between Visits 2 and 3 and Visits 3 and 4 [Volume 1.26, page 89].

e Use of rescue medication

Patients taking clemastine 0.5 mg QID and clemastine 1.0 mg BID used less
pseudoephedrine as rescue medication between Visits 1-2, Visits 2-3, and Visits 3-4 than
patients taking placebo. There was little difference in use of acetaminophen between active
and placebo treatment groups between Visits 1-2, Visits 2-3, and Visits 3-4 [Volume 1.26,
pages 90-91].

8.1.4.7. Safety outcomes

Safety variables for the study included AEs, SAEs, deaths, withdrawals due to AEs, vital
signs, and laboratory studies. Each variable is discussed below. ECGs were not performed in
this study. Physical examinations were only performed at screening and therefore were not
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safety variables for this study. This study supports the safety of clemastine 0.5 mg QID and
clemastine i.0 mg BID in the treaiment of the symptoms and signs of SAR.

There was adequate exposure to active drug in this study. Patients taking clemastine more
commonly reported headache, somnolence, fatigue, dry mouth, and dizziness. These AEs are
expected due to the sedative and anticholinergic properties of clemastine. A small, 2-3 bpm,
increase in pulse rate was also seen in patients taking clemastine. There were no deaths or
SAEs in this study. A more detailed discussion of safety data follows below.

8.1.4.7.a. Total drug exposure

Total exposure to study treatment may be estimated from compliance data. Compliance was
good and exposure was adequate to assess drug safety. A total of 135 patients were exposed
to clemastine 0.5 mg QID. A total of 135 patients were exposed to clemastine 1.0 mg BID. A
total of 111 patients (82.2%) treated with clemastine 0.5 mg took study medication QID for
at least 13 of the 14 drug treatment cycles. A total of 119 patients (88.1%) of patients treated
with clemastine 1.0 mg took study medication QID for at least 13 of the 14 drug treatment
cycles. These data are presented in Table 8.1.8.

8.1.4.7.b. Adverse events (AEs)

AEs were frequent in this study and were more common in clemastine-treated patients than
in placebo-treated patients. AEs were generally mild to moderate in severity. AEs occurring
in 22.0% of patients taking either clemastine 0.5 mg QID or clemastine 1.0 mg BID and
occurring more frequently than placebo are listed in Table 8.1.15 [Volume 1.26, pages 38,
39, 106-135].

Total AEs showed a small dose response effect with active drug. AEs were reported in 70.6%
(96/136) of patients treated with clemastine 0.5 mg QID, in 74.1% (100/136) of patients
treated with clemastine 1.0 mg BID, and in 65.9% (91/138) of patients treated with placebo.

The most common AE occurring more frequently in clemastine-treated patients than in
placebo was headache. Notable AEs occurring in clemastine-treated patients more frequently
than placebo were somnolence, fatigue, dry mouth, and dizziness. These AEs are likely due
to the anticholinergic effect of the drug. All of these AEs showed a dose response effect.
Somnolence was noted in 17.6% (24/136) of patients taking clemastine 0.5 mg QID, in
25.2% (34/135) of patients taking clemastine 1.0 mg BID, and in 5.8% (8/138) of patients
taking placebo. Fatigue (which may not be completely independent of somnolence) was
noted in 8.8% (12/136) of patients taking clemastine 0.5 mg QID, in 11.1% (15/135) of
patients taking clemastine 1.0 mg BID, and in 0.7% (1/138) of patients taking placebo.

Table 8.1.15 HSC-305, adverse events occurring in 2% of patients taking clemastine and more
frequently than placebo [Volume 1.26, pages 38, 39]

Adverse Event Clemastine 0.5 mg QID, Clemastine 1.0 mg BID, Placebo,
n=136 n=135 n=138
n (%) n ) n )
Headache 66 485 67 49.6 63 25.7)
[‘_‘;Emma 24 176 34 252 8 5.8)
atigue 72 (88 15 11 1 0.7
Pain ) 6 44 4 3.0 5 Q6
’ﬁu%:l 5 3.7) 2 15 4 (29
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Adverse Event “Clemastine 0.5 mg QiD, Ciemastine 1.0 mg BID, Placebo,
n=136 n=118 r=138
n n (%) _ n (%)
mouth 3 5%_.25 5 [€X4) 2 (1.4
; 4 2.9) 3 (22) 3 (2.2)
5 (3.7 3 2.2 1 0.7)
| _Influenza-like symptoms 6 (4.4 2 1.5 0 (0)
Fever 3 (2.2 1 (0.7 2 (1.4)
| Abdominal pain 4 (2.9 2 (1.5 0 0
Epistaxis 4 (2.9 1 ©.7 1 (0.7
[ Rash 3 (2.2 1 0.7 2 (1.4
Dizziness 1 (07 4 3.0 0 ©
Tooth disorder 3 (2.2 2 (15 0 _©
| Vomiting 4 2.9 0 ©) 0 {0)
Arthraigia 0 0) 3 (2.2) 0 (0)
All events 3 0.6) 100 (74.1) 91 {65.9)
8.1.4.7.c. Deaths and serious adverse events (SAEs)

There were no deaths or SAEs reported in this study [Volume 1.26, page 41].
8.1.4.7.d. Withdrawals due to AEs

Somnolence and fatigue were common reasons for withdrawal from the study in clemastine-
treated patients, and there was a dose response effect seen in the number of patients
withdrawing from the study for these AEs. This is consistent with the frequent AE reports of
somnolence and fatigue in clemastine-treated patients. There was one patient who withdrew
because of somnolence in the placebo group, three patients who withdrew because of
somnolence in the clemastine 0.5 mg QID group, and six patients who withdrew because of
somnolence, fatigue, or asthenia in the clemastine 1.0 mg BID group. There was one patient
treated with clemastine 0.5 mg QID who withdrew because of palpitation and nervousness,
and one patient treated with clemastine 0.5 mg QID who withdrew because of a URI and
fever [Volume 1.26, pages 40-41].

8.1.4.7.e. Vital signs

The data summarizing the change in vital signs in treatment groups were reviewed. There
was a small, clinically insignificant increase in mean pulse of 2 to 3 bpm noted in patients
taking clemastine 0.5 mg QID. Other vital signs showed no difference between treatment

groups. Review of these data follow.

A small mean increase in pulse of 2 to 3 bpm was noted in patients treated with clemastine
0.5 mg QID. This increase was present at Visits 2, 3, and 4, and was greater than that seen in

_patients treated with clemastine 1.0 mg QID or placebo. This increase in pulse may be due to
the anticholinergic effects of the drug. This small increase in pulse is not ctlinically
significant in this reviewer’s opinion. These data are presented in Table 8.1.16 [Volume 1.26,
page 94].

Table 8.1.16_HSC-305, vital signs, change in puise [Volume 1.26, page 94]

[ Clemastine, 0.5 mg QID Clemastine, 1.0 mg QD Placebo
Visit Number N Puise, bpm N Puise, bpm N Puise, bpm
Mean (SD) Mean (SD) Mean (SD)
Visit 1, 136 71.0 (8.1) 135 725 (9.6) 138 719 (9.7)
Baseline
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Clemasﬂm. 05mgQiD Clomastmo, 1.0mg QD Placebo
Visit Number Pulse. bpm Pulse, bpm N Pulse. hpm
Mean (SD) Mean (SD - Mean (SD
Visit 2 134 744 (9.8 133 72.9 137 73.3 (8.3
Change, 03 (9.7 1.5 9.9
Visit 1 to Visit 2
Visit 3 132 73.5 (9.2) 129 73.5 (9.1) 133 72.1  (8.0)
Change, 2 0.6 10.4) 0.2 9.7)
Visit 1 to Visit 3 . e,
Visit 4 127 73.0 .7 129 72.7 (8.5) 123 72.9 (9.2)
Change, WY TIETT 0.0 (10.6) 07 10.3)
Visit 1 to Visit 4 § B

The change in mean systolic and diastolic blood pressures, respiratory rate, and body
temperature were similar in patients treated with clemastine 0.5 mg QID, clemastine 1.0 mg
BID, and placebo.

8.1.4.7.f. Laboratory studies

Data summarizing the proportion of patients with change from normal to abnormal in
hematology, urinalysis, and chemistry results were reviewed. There was a higher frequency
of change from normal to low urine specific gravity in patients treated with clemastine 0.5
mg QID and clemastine 1.0 mg BID than placebo. There was a higher frequency of change in
serum glucose from normal to abnormal in patients treated with clemastine 0.5 mg QID and
clemastine 1.0 mg BID than placebo. There were more patients treated with clemastine 0.5
mg QID with an abnormal decrease in serum calcium than patients treated with clemastine
1.0 mg BID or placebo. These changes were small and not likely to be clinically significant.
Other laboratory studies showed no difference between patients treated with active drug or
placebo.

The percent of patients with change in hematology study results from normal to abnormal
were reviewed. These data were similar in patients treated with clemastine 0.5 mg QID,
clemastine 1.0 mg BID, and placebo [Volume 1.26, page 97].

The percent of patients with change in urinalysis study results from normal to abnormal were
reviewed. These data showed a higher frequency of change from normal to low specific
gravity in patients treated with clemastine 0.5 mg QID and clemastine 1.0 mg BID than
placebo. It is possible that this may be related to the higher frequency of dry mouth in
clemastine-treated patients, which could result in greater thirst and fluid intake. There was no
dose response effect seen, however, and changes were small and not clinically significant.
These data are displayed in Table 8.1.17 [Volume 1.26, pages 98, Volume 1.28, pages 305-
331].

Table 8.1.17 Urine specific gravity, change from baseline to follow-up (Volurne 1 26 pages 98, Volume
1.28, pages 305-331)

Treatment group T Urine specific g gravity
Normal->low Normal->high Normal->abnormal
n %) n (%) n (%)
Clemastine 0.5 mg QID,
114/136 patients with 13 (11) 2 ) 15 (13)
wine specific
Clemastine 1.0 mg BID, )
119/135 patients with 12 (10) 2 v4)} 14 (12)
urine specific gravity performed
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Treatment group Urine specific gravity
Normal->low Normal->high Normal->abnormal
n (%) n (%) n (%)
120/138 patients with 9 (8) 1 1) 10 (8)
urine spedific gravity performed

The percent of patients with change in serum chemistry results from normal to abnormal
were reviewed. These data showed a higher frequency of change in serum glucose from

normal to abnormal in patients treated with clemastine 0.5 mg QID and clemastine 1.0 mg
BID than placebo. The direction of change in serum glucose was not consistent in ’

clemastine-treated patients and was not consistent with a drug effect. There were more

patients treated with clemastine 0.5 mg QID with an abnormal decrease in serum glucose.
There were more patients treated with clemastine 1.0 mg BID with an abnormal increase in
serum glucose. These changes were small and not likely to be clinically significant. These
data are displayed in Table 8.1.18 [Volume 1.26, pages 99, Volume 1.28, pages 359-388].

Table 8.1.18 Serum glucose, change from baseline to follow-up [Volume 1.26, pages 99, Volume 1.28,

pages 359-388]
Treatment group Change in serum glucose
Normal->low Normal->high Normal->abnomal
n %) n (%) n (%)
Clemastine 0.5 mg QID,
129/136 patients . 10 8) 5 4) 15 (12)
with serum glucose perfonmed
Clemastine 1.0 mg BID,
1307135 patients 6 (5) 9 @) 15 (12)
with serum glucose performed
Placebo,
127/138 patients 4 3) 4 3) 8 (6)
with serum glucose performed

There was a higher frequency of change in serum calcium from normal to abnormal in

patients treated with clemastine 0.5 mg QID and clemastine 1.0 mg BID than placebo. There
were more patients treated with clemastine 0.5 mg QID with an abnormal decrease in serum

calcium than patients treated with clemastine 1.0 mg BID or placebo. There was no dose

response effect. These changes were small and were not likely to be clinically significant.
These data are displayed in Table 8.1.19 [Volume 1.26, pages 99, Volume 1.28, pages 359-

388].
Tabie 8.1.19 Serum calcium, change from baseline to follow-up [Volume 1.26, pages 99, Volume 1.28,
_pages 359-388] _

Treatment group Change in serum caicium
Normal->iow Normal->high Normal->abnormal
n (%) n (%) n (%)

Clemastine 0.5 mg QID, R

134/136 patients 7 (5) 0 0) 7 (5)

with serum calcium

Clemastine 1.0 mg BID, ‘

133/135 patients 3 ) o 0) 3 2)

with serum calcium performed

Placebo, :

134/138 patients 0 ) 1 (1) 1 (¢}

with serum calcium performed
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8.2. HSC-306: A one-day, multicenter, randomized, double blind, double-
dummy, placebo-controlled, parallel-group, study to assess the efficacy
and safety of Clemastine Triple Combination (CTC), TheraFlu® Sinus,
and placebo in the treatment of seasonal allergic rhinitis.

8.2.1. Summary and reviewer’'s conclusion of study results

This one-day, multicenter, randomized, double-blind, double-dummy, placebo-controlled,
parallel group study was performed at two US centers. The study was performed during the
1997 Fall pollen season. The first patient was enrolled on 9/6/97 and the last patient
completed the study on 9/14/97. The objective of this study was to evaluate the efficacy and
safety of clemastine in Clemastine Triple Combination (CTC, clemastine base 0.25 mg,
acetaminophen 500 mg, and pseudoephedrine HCI 30 mg per tablet) versus TheraFlu® Sinus
(TF Sinus, acetaminophen 500 mg, and pseudoephedrine HCI 30 mg per tablet) in patients
with moderate to severe symptoms of seasonal allergic rhinitis (SAR). The purpose of this
study in the sponsor’s drug development plan was to show that clemastine in the combination
product in the QID dosing form would provide symptom relief with the first dose and that
efficacy is maintained throughout the entire 6-hour dosing interval.

Baseline demographics and background characteristics were equally represented in all
treatment groups with the exception of gender. There were proportionately more women in
the TF Sinus group. Patients were largely Caucasian. Baseline symptom scores were slightly
higher in the TF Sinus group than the CTC and placebo groups, but not to an extent to
significantly affect the efficacy analysis.

This study supports the efficacy of CTC in the treatment of the symptoms of SAR. The
primary efficacy variable was the average reduction from baseline in the Major Symptom
Complex (MSC) at hours 2-5. The MSC was composed of the sum of individual scores for
sneezing, itchy nose, runny nose, watery eyes, itchy eyes/ears, and itchy throat.

- Acetaminophen and pseudoephedrine are OTC cough and cold monograph drugs, but
clemastine is not. Therefore, the primary comparison was CTC versus TF Sinus, to assess
whether any efficacy is added by clemastine in the combination product. CTC decreased
MSC scores over hours 2-5 more than TF Sinus and placebo after both doses of treatment
medication. The effect size for CTC after Dose 1 was 5.2% of the maximum possible MSC
of 33 and the effect size for CTC after Dose 2 was 7.2% of the maximum possible MSC of
33 compared with TF Sinus. There was a placebo effect noted after both doses.

Results of secondary efficacy variables support the efficacy of CTC. Onset of efficacy was 2
hours after Dose 1 and efficacy was maintained throughout the 6 hour doesing interval. CTC
decreased MSC and Total Symptom Complex (TSC) scores over hours 1 to 6 and TSC over
hours 2 to 5 more than TF Sinus and placebo after both doses of treatment medication.
Patient global assessment of efficacy showed CTC superior to TF Sinus and placebo.

This study supports the safety of CTC in the treatment of the symptoms of SAR. AEs were
fairly frequent in this study and were more frequent in CTC-treated patients than in TF
Sinus-treated patients and placebo-treated patients. Somnolence and fatigue were the most
common AEs in CTC treated patients. AEs occurring in CTC-treated patients were generally
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moderate in severity, except for somnolence and fatigue, for which some severe AEs were
noted. There were no deaths or SAEs in this study and there were no withdrawals from this
study due to AEs. Vital signs and physical examination were performed only at screening
and were therefore not safety variables for this study. There were no laboratory studies
performed as safety variables for this study. Pregnancy tests were performed as
inclusion/exclusion criteria and ECGs were not performed in this study.

8.2.2. Objective/Rationale

The objective of this study was to evaluate the efficacy and safety of clemastinein .
Clemastine Triple Combination (CTC) versus TheraFlu® Sinus (TF Sinus) in patients with
moderate to severe symptoms of seasonal allergic rhinitis (SAR). [Volume 1.30, page 10]

8.2.3. Protocol

~ This one-day, multicenter, randomized, double-blind, double-dummy, placebo-controlled,
parallel group study was performed at two US centers. The study was performed during the
1997 Fall pollen season. The first subject was enrolled on 9/6/97 and the last patient
completed the study on 9/14/97. [Volume 1.29, page 13, Volume 1.30, page 10]

Table 8.2.1 displays an outline of the study. The first study visit (Visit 1/Screening) was to be
completed no more than four weeks prior to dosing with the study medication. Patients were
to complete an informed consent form and were to be assigned a screening number. Patients
then were to provide information concerning their medical history and their use of
medications during the preceding two weeks. Patients then were to have a limited physical
examination with vital signs. A urine pregnancy test was to be obtained in women, and skin
testing to prevalent allergens was to be performed.

Pollen counts were to be performed daily starting one week before Visit 1 until two days
after Visit 1. Patients selected for the study were to arrive at the study site at 6:30 AM on the
day of the study (Visit 2). They were to have their inclusion and exclusion criteria verified,
and any changes to their current medications were to be checked. Women were to have a
repeat urine pregnancy test before receiving study medication at Visit 2.

Patients were to complete three pretreatment symptom evaluations 30 minutes apart prior to
dosing with study medication and were to record the results on a symptom evaluation form.
The symptom evaluation forms were to be reviewed by study staff prior to patient
randomization and administration of Dose 1 of study medication. Dose 1 of study medication
was to be given at 9:30 AM. Symptom evaluations were to be completed by patients at 9:30
AM, 10:00 AM, and hourly until 3:00 PM. Dose 2 of study medication was to be given after
the 3:00 PM symptom evaluation. Symptom evaluations were to be completed in the park at
4:00 PM and 5:00 PM. Patients were to be allowed to leave the park after the 5:00 symptom
evaluation and were to complete symptom evaluations at home at 6:00 PM and hourly until
9:00 PM.
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Table 8.2.1 Study outline, HSC-308 [complled from Volume 1.30, pages 17-21]

28

[Visit Number

Visit 1
Screening

Visit 2

Visit 3

|
tudy day ‘

-28 to -1

1

Time

6:30
AM

9:00

9:30

12:00

10:00 Noon | PM

11:00

2:00

3:00

4.00

5:00

6:00

7:00

8:00

9:00

8:00 to
10:00

Study medication given

Dose

Dose

Informed consent

kin test,
uniess performed In the last 1 year

Medical History

Ph Exam

tal signs

Urine pregnancy test in women

XX xIx] X X

" Randomization

["Baseline indlusion criteria

X x| x| >4

yrmptom evaluation

Location

OFFICE

OFFICE

Adverse events monitored

X

X

X

atients’ global assessment

~Medication given after symptom avaiuation

performed

gaseline symptom evaluation performed three times—at 7:30, 8:00, and 8:30 AM

3Investigator’s office

APPEARS THIS WAY
ON ORIGINAL
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Patients were to return to the investigator’s office on the next day between 8:00 AM and
10:00 AM for Visit 3. Symptom evaluations completed at home were to be returned and
patients were to be questioned about adverse events. Each patient was to make a global
assessment of efficacy at that time.

8.2.3.1. Inclusion criteria

Patients were to meet the following inclusion criteria at the screening visit (Visit 1) [Volume
1.30, page 12]:

¢ Completed informed consent .

» History of moderate to severe seasonal allergic rhinitis (SAR) due to fall seasonal pollens
and skin test sensitive to relevant fall pollens

Ages 12 to 65 years, male or female, any race

Good health, free of any clinically significant disease

Able to comply with requirements of the study

The following washout periods were required before the screening visit:

Drug Washout period
Hydroxyzine, loratadine, terfenadine, cetirizine 5 days
All other antihistamines, all forms 48 hours

The inclusion criteria called for patients to have a history of moderate to severe SAR.
Patients were required to have a sum of 18 for the three baseline MSC evaluations before
they were given study medication. The maximum MSC was 33, and the maximum sum for
the three baseline symptom evaluation was therefore 99. It should be noted that a sum of 18
out of a maximum of 99 on this score would tend to allow participation of patients who were
having rather mild symptoms of SAR, even though they may have had a past history of
moderate to severe SAR. The scoring is covered in section 8.2.3.4 of this review.

Patients were to meet the following additional inclusion criteria at the baseline visit (Visit 2)

[Volume 1.30, page 14]:

o Patients must not have violated any of the following drug washout periods before the
baseline visit:

Drug Washout period
Astemizole 90 days
Systemic corticosteroids 30 days

Inhaled (oral and nasal) corticosteroids 2 weeks

Ocular corticosteroids 2 weeks
Lodoxamide (Acular) ocular drops 1 week
Cromolyn sodium, all forms 1 week
Nedocromil 1week _ _
Hydroxyzine, loratadine, terfenadine, cetirizine 5 days

All other antihistamines, all forms 48 hours

Oral decongestants 48 hours
Topically applied ocular and nasal decongestants 48 hours
Artificial tears and eye drops 24 hours

Diet aids containing medication 24 hours
Intranasal saline 24 hours
NSAIDS 24 hours

Alcohol 24 hours
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8.2.3.2. Exclusion criteria

Patients were to be excluded from the study if they had any of the following exclusion
criteria:
e Women who were pregnant or nursing
e Women of child-bearing potential who were not practicing a medically acceptable
method of contraception
Clinically significant medical illness
Clinically significant abnormal vital sign
Clinically significant abnormality on physical examination
Upper respiratory tract infection and/or bacterial sinusitis within the preceding two
weeks
Patients with pulmonary disease and/or asthma requiring daily maintenance therapy
Patients who had participated in a trial of an investigational drug within 30 days
« Patients who were initiating or advancing on an immunotherapy regimen during the
course of the study or who had been on maintenance therapy for less than one month
o Patients with known nasal abnormality or pathology such as significantly obstructing
deviated septum, obstructive nasal polyps, significant nasal tract structural
malformations.
o Patients with a known hypersensitivity to or idiosyncratic reaction to antihistamines,
sympathomimetic agents, or analgesics
e Patients who were known or suspected non-responders to antihistamines
sympathomimetic agents, analgesics or known or suspected placebo responders
Patients who had already been enrolled in this study
Patients who were alcohol or drug abusers
Patients using antidepressant therapy
Patients who had been treated with immunosuppressive or radiation therapy over the
preceding three months and/or required such therapy during the course of the study

8.2.3.3. Drug product and placebo

There was less than a 1% difference in the amount of maltodextrin
between the Clemastine Triple Combination (CTC) drug product used in this study and the to
be marketed formulation. All other components were the same as the to be marketed
formulation. This difference is not likely to be clinically significant since this is an
immediate release drug product and the difference in maltodextrin between the two
formulations is small. The following medications and batches were to be used in this study:

o Clemastine Triple Combination tablets (CTC, — mg clemastine fumarate, 30 mg
pseudoephedrine hydrochloride, 500 mg acetaminophen per tablet), batch number
690-1999.35.

e Placebo for CTC tablets, batch number 690-1999.10.

o TheraFlu® Sinus tablets (TF Sinus, 30 mg pseudoephedrine hydrochloride, 500 mg
acetaminophen per tablet), batch number 754-2097.03.

e Placebo for TF Sinus tablets, batch number 754-2097.04.

Placebos were to be used to blind the study medication. Each dose of study medication was
to consist of four tablets. Patients assigned to the CTC group were to receive two CTC tablets
and two placebo tablets resembling TF Sinus. Patients assigned to the TF Sinus group were
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to receive two TF Sinus tablets and two placebo tablets resembling CTC. Patients assigned to
the placebo group were to receive two placebo tablets resembling CTC and two placebo
tablets resembling TF Sinus [Volume 1.30, pages 15-16].

Study staff were to assess patient compliance by observing and questioning of the patients.
The proper use of medication was to be determined by a count of remaining medication at the
end of the study. Study staff were to verify that symptom evaluation forms were properly
completed and were to question patients about the use of prohibited therapies [Volume 1.30,
page 23]. There was no plan for analysis of compliance.

8.2.3.4. Assessment of symptoms

The symptoms used for patient scoring are displayed in Table 8.2.2. The Major Symptom
Complex (MSC) was composed of the sum of the scores for sneezing, itchy nose, runny nose,
watery eyes, itchy eyes/ears, and itchy throat. The Total Symptom Complex (TSC) was
composed of the MSC plus the scores for nose blows, sniffles, postnasal drip, and cough.
Stuffy nose and headache were scored as individual symptoms and were not part of the MSC
or TSC.

Table 8.2.2 HSC-306, nasal and non-nasal symptoms and signs evaluated by patients [Volume 1.30,

_pages 18-19] _
[ Nasal and non-nasal symptoms, MSC and 15C Symptom complex
“Sneezing MSC, TSC’
itchy nose, average of right and left MSC, TSC
Runny nose, average of right and left MSC, TSC
Watery eyes MSC, TSC
Itchy eyes/ears MSC, TSC
Itchy throat MSC, TSC
Nasal and non-nasal symptoms, TSC s%gtom complex
Nose blows TS
Sniffles TSC
Postnasal drip _T1SC
Cough TSC
Nasal and non-nasal symptoms, not part of MSC or TSC Symptom complex
| Stwffy nose, average of right and left None™
Headache None

b"'§ymptr:>m is part of Major Symptom Compiex and Total Sw\ptom Complex
2Symptom is part of Total Symptom Complex
3None: not applicable, symptom not part of MSC or TSC

There was a discrepancy between the protocol synopsis [Volume 1.30, page 10-11] and the
statistics appendix to the protocol, Appendix E [Volume 1.30, page 81], in the method the
symptom scores for stuffy nose, itchy nose, and runny nose were to be calculated. The
protocol synopsis called for calculating the average of the right and left scores for stuffy
nose, itchy nose, and runny nose before calculating the MSC, TSC, or analyzing the
individual symptom. The statistics appendix of the protocol called for the individual right and
left scores for stuffy nose, itchy nose, and runny nose to be used in the calculation of the
MSC, TSC, and for the analysis of the individual symptoms. The data presented in this study
were calculated as defined in the protocol synopsis, using the average of the right and left
side scores for these symptoms. Using this method, the maximum possible score for the MSC
was 33, with 8 points for sneezing and 5 points each for itchy nose (average of right and left),
runny nose (average of right and left), watery eyes, itchy eyes/ears, and itchy throat. Using
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this method, the maximum possible TSC was 56, with 8 points each for nose blows and
sneezing and 5 points each for itchy nose (average of right and left), runny nose (average of
right and left), sniffles, postnasal drip, watery eyes, itchy eyes/ears, itchy throat and cough.
The effect of averaging right and left for itchy nose and runny nose is discussed in a later
section of this review, Section 8.2.3.5.a., Primary efficacy variable.

The symptom scale used for assessing the severity of symptoms displayed below in Table
8.2.3. Stuffy nose was not part of either the MSC or the TSC. The 8-point symptom scale
used for nose blows and sneezing is also displayed below in Table 8.2.3. Zero to five nose
blows or sneezes were to be scored as the exact number. Six to nine nose blows or sneezes
was to be scored as 6. Ten to 15 nose blows or sneezes was to be scored as a 7. More than 15

pose blows or sneezes was to be scored as an 8.

Table 8.2.3 Scales for evaluation of nasa!l and non-nasal symptoms of SAR [Volume 1.30, page 18-20]

5 = completely blocked, cannot move
any air through nostril

6 = 6 to 9 instances
7 =10 to 15 instances

8 = >15 instances

[ Scale 1: Scale 2: Scaie 3:

0 = clear, fully open, no obstruction of 0 = 0 instances 0 = none, no symptoms whatsoever
air passage 1 = 1instance 1 = alittle

1 = slightly stuffy 2 = 2instances 2 = moderate

2 = stuffy 3 = 3instances 3 = quite a bit

3 = very stuffy 4 =4 instances 4 = severe

4 = blocked § = Sinstances 5 = very severe, symptoms which are

very bothersome and disabling

Symptoms rated on this scale:

Stuffy nose, left'
Stuffy nose, right’

Symptoms rated on this scale:

Nose blows®
Sneezing®

Symptoms rated on this scale:

Itchy nose, left’
fichy nose, right®
Runny nose, left’
Runny nose, right
Sniffles’

Postnasal dri ’p
Watery eyes'

Itchy eyes/ears®
Ichy mroat’

Cough®
Headache'

“'§ymptom not part of MSC or TSC

2 Symptom is part of Major Symptom Complex and Total Symptom Complex
* Symptom is part of Total Symptom Complex

Patients were to provide an assessment of the efficacy of the treatment using the five point
scale displayed in Table 8.2.4 when they returned to the investigator’s facility at Visit 3.

_Table 8.2.4 Symptom scale used for remaining symptoms, HSC-306 {Volume 1.30, page 20-21)

[ Score Global assessment of ofﬁcagy
4 Excellent
3 Very good o =
2 Good
1 Fair
0 Poor
APPEARS THIS WAY

ON ORIGINAL
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8.2.3.5. Variables
Efficacy and safety variables for this study are described below. -

8.2.3.5.a. Primary efficacy variable

The primary efficacy variable was the average reduction from baseline in the MSC score at
hours 2-5. This was to be calculated as an absolute value and as a percentage of the baseline
MSC score after each of the two doses [Volume 1.30, pages 11, 81]. The baseline score was
assessed 1.5, 1, and 0.5 hours before the first dose of study medication (see Table 8.2.1). The
sample size calculation was made based on the average percent reduction from baseline, and
not the absolute values, as noted in this review, Section 8.2.3.6., Statistical considerations.
Therefore the percent reduction in symptom scores will be the primary focus for analysis in
this review. Acetaminophen and pseudoephedrine are OTC cough and cold monograph
drugs, but clemastine is not. Therefore, the primary comparison was CTC versus TF Sinus, to
assess whether any efficacy was added by clemastine in the combination product.

8.2.3.5.b. Secondary efficacy variables

Secondary efficacy variables for this study are listed below:

e Average reduction from baseline in MSC over hours 1 to 6 after each dose

o Average reduction from baseline in TSC over hours 2 to 6 and hours 2 to 6 after each
dose

« Time point by time point comparisons of MSC and TSC

« Time point by time point comparisons of individual symptoms

o Patient global assessment of efficacy at Visit 3

All comparisons were to be made as a percentage of baseline and absolute values. The
average reduction from baseline for hours 1 to 6 did not include the results for 30 minute
post-dose assessment.

8.2.3.5.c. Safety variables

The safety variable for this study was adverse events (AEs). Vital signs and physical-
examination were performed only at screening and were therefore not safety variables for
this study. There were no laboratory studies performed as safety variables for this study.-
Pregnancy tests were performed as an inclusion/exclusion criterion for this study. ECGs were
not performed in this study.

8.2.3.6. Statistical Considerations

The sample size was calculated based on a comparison between the MSC for CTC versus TF
Sinus. A standard deviation of 35% was used for the reduction from baseline in the MSC.
The sponsor assumed that TF Sinus would reduce MSC scores 30% below baseline for hours
2 to 5. The maximum possible MSC was 33. One hundred twenty evaluable patients were
required to be in each active treatment group to be able to detect a change from baseline of
12.8% of a maximum possible score of 33 using a two-tailed t-test with 80% power at a 0.05
level of significance [Volume 1.30, pages 81-82]. Enrollment of 340 was planned to allow
for 60 patients assigned to the placebo arm and to allow for dropouts.
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Each analysis was to be run on the intent-to-treat (ITT) population. All average reduction
from baseline anaiyses and all time point by ime point analyses were to be conducted as

analyses of covariance (ANCOVA) with main effects of treatment and center, a baseline

covariate and all two-way interactions.

The patient global assessment of efficacy was to be analyzed with analyses of variance
(ANOVA) having main effects treatment and center and the treatment by center interaction.
[Volume 1.30, pages 81-82]

8.2.4. Results

8.2.4.1. Populations enrolled/analyzed

The protocol called for enrollment of 340 patients to allow for 300 evaluable patients. There
were actually 353 patients enrolled and 298 patients randomized. A summary of patient
disposition is found in Table 8.2.5. The 55 patients that were enrolled but not randomized did
not have scores of 218 for the 3 baseline allergy symptom assessments. Four patients
withdrew from the study. Two patients in the CTC group did not return for Visit 3, one
patient in the CTC group withdrew consent, and one patient in the TF Sinus group could not
swallow the study medication [Volume 1.29, pages 46, 67].

Table 8.2.5 Patient disposition, HSC-306 [Volume 1.29, pages 45-46, 66]
Randomized

[ Site Recruited
investigator, location _
CTC TF Sinus Placebo Total
Randomized
[Site 1 169 62 63 32 157
| Dr. Meltzer, San Diego. CA
[ Site 2 184 S6 56 29 141
Dr. Casale, Papillion, NE
TOTAL 353 118 119 61 298

8.2.4.2. Baseline demographics and background characteristics

Gender was evenly represented in the CTC and placebo groups. There were proportionately
more women in the TF Sinus group. The mean age was similar in all treatment groups.
Patients were largely Caucasian. The proportion of patients in each treatment group was
similar with regards to race. These data are displayed in Table 8.2.6.

APPEARS THIS WAY
- ON ORIGINAL
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Table 8.2.6 Demographic characteristics, HSC-306 [Volume 1.29, page 70]

Characteristic CcTC TF Sinus Placebo Total

| N=118 N =119 N =61 N =298
Gender, n (%) _ _

Male 58 (492 47 (395 30 49.2) 135 45.3
Female 60 (50.8 72 (60.5 31 jLSO.B 163 $§.7

i 261 775 %3 NA®
SD 1425 13.16 13.45 NA
Ra 1262 12.56 12-62 1262
Race, n (%) _

Caucasian 92 (78.0 100___ (84.0) 50 (82.0) 242 (812)
Black 11 9.3 9 (76 2 (33 22 4
Asian 4 (34 4 (34 3 4.9 11 3.7
[ Other 11 8.3 6 (5.0 6 (9.8 23 ki

“*NA: Mean, SD was not performed for age.

8.2.4.3. Protocol deviations

At Center 2, 36 patients received their first dose of study medication 15 to 30 minutes late.
Of these 36 patients, 14 were in the CTC group, 14 were in the TF Sinus group, and 8 were
in the placebo group. The sponsor did not perform an exclusion or subset analysis because
the relative proportions of patients in the group receiving their medication late was
comparable to the proportion of patients in each group that were randomized [Volume 1.29,
page 47]. For the same reason, this reviewer concurs with the sponsor that no additional
analyses are necessary.

One patient in the CTC group was found to be participating in another clinical study of
allergic rhinitis at the same time as this study. This patient was not excluded from the
statistical analysis [Volume 1.29, page 47].

8.2.4.4. Compliance

All patients were in compliance with the prohibited medications with the exception of the
patient that was participating in another clinical study. More than 97% of patients in each
treatment group completed their symptom assessments at each of the time points [Volume
1.29, pages 47, 82-83]. Patient 2024 could not swallow the TF Sinus tablet and had no study
medication and Patient 2064 had one only one dose of CTC [Volume 1.29, page 67].

8.2.4.5. Pollen counts

Pollen counts were performed at each of the centers on most days of the 1-week period
before the study day, on the study day, and on the two days following the study day. These

data are displayed in Table 8.2.7. It should be noted that the National Allergy Bureau (NAB)
classification for pollen and mold levels is specific for each type of acroallergen-trees,
grasses, wceds and molds. As a result, the grass pollens reach the “hxgh” level at 20
particles/m’, weed pollens reach the “high” level at 50 particles/m’, and molds reach the
“high” level at 2500 partlcl&s/m More information on the classification of pollen and mold
counts may be found at the NAB web site, http://www.aaaai.org/nab/reading.stm.

Fall weed pollen counts for Center 1 were low on the day of the study, and were generally
low before and after the study. Grass pollen levels were in the moderate range on the day of
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the study and for the preceding and following days. It is possible that patients sensitive to
both weed and grass pollen at Center 1 would be more likely to be symptomatic from their
grass pollen sensitivity than from their weed pollen sensitivity. This would not affect the
efficacy analysis, however, because a similar response to drug would be expected regardless
of the pollen type.

Fall weed pollen counts for Center 2 were in the high range on the study day and the days
preceding and following the study. Grass pollen and weed counts were in the high range on
the study day and the days preceding and following the study. High levels of pollen and
molds would tend to create a level of exposure favorable to producing SAR symptoms.

Tablo 8.27 Pollecouh Hsmw olumo 1.29 paQe

San Diego, CA L Classification Classification Classification
for weed polien for grass polien for molds
8/30/97 7 low 3 low 700 low
L &/31/97 7 Tow 3 Tow 700 fow
8/1/97 7 low 3 low 700 low
9/2/97 14 moderate 17 moderate 587 low
973797 12 moderate 15 moderate 687 low
9/4/97 4 low 6 moderate 403 low
CQ/5/97 2 fow [ moderaie 681 ow
9/6/97 -Day of study 2 low 6 moderate 681 low
9/7/97 2 low 6 moderate 681 low
9/8197 1 ow 4 low 706 _ low
Y i RIS - SR AN N e 5 S R e R N
Comer 2, Dr. Casale. Ragweed NAB Total Weed NAB Total Moids NAB
Papiltion, NE Classification Classification Classification
for weed pollen’ for weed pollen for molds
ECER 202 high 260 high 2631 "high
97197 ND’ ND ND
8/8/97 ND ND ND
9/9/97 ND ND ND
9/10/97 52 high 88 high 7824 high
9M1/97 87 high_ 147 high 3861 —figh
91297 98 high 141 “high _ 252 moderate
9/13/97-Day of study | 105 high 156 high 3358 high
914/97 74 high 90 high 2654 high
V15/97 58 Tigh 89 high" ND

"NAB: National Allergy Bureau, htip/Www.aaaai.org/nab/reading.stm

*Ragweed pollen is classified with the weed pollen classification.
3ND: Not done because of power outage -

8.2.4.6. Baseline symptom scores

Baseline symptom scores at both centers were slightly higher in the TF Sinus group than the
CTC and placebo groups. Despite the higher pollen and mold counts at Center 2, patients at
Center 1 had greater baseline MSC scores for all treatment groups. This implies that the
patients at Center 1 were more sensitive and had more severe SAR than the patients at Center
2. These data are displayed in Table 8.2.8.
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Table 8.2.8 Baseline MSC scores, HSC-306 [Volume 1.29, page 49]

Treatmer'* Cerar i Ceiner 2 -
Dy, Realizer Dr. Sacsle
.| &2n Blcgo, CA Paplilion, NE
CTC 14.3 11.0
[ TF Sinus 156 122
Placebo 15.5 10.3

8.2.4.7. Efficacy variable outcomes

Efficacy was supported by primary and secondary variables as described below. This study
supports the efficacy of CTC in the treatment of the symptoms of SAR. The results of the
primary and secondary efficacy variables are reviewed in the following sections.

8.2.4.7.a. Primary efficacy variables

The primary efficacy variable was the average reduction from baseline in the MSC score at
hours 2-5 after each of the two doses [Volume 1.30, pages 11, 81]. These data are displayed
in Table 8.2.9. The primary comparison was CTC versus TF Sinus, to assess whether any
efficacy is added by clemastine in the combination product. Sample size calculations were
based on the percentage of the baseline MSC score, and therefore the primary focus of the
statistical analysis in this review was the percentage reduction in the MSC. CTC decreased
MSC scores over hours 2-5 for CTC more than TF Sinus and placebo after both doses of
treatment medication. There was no decrease in MSC scores over hours 2-5 for TF Sinus vs.
placebo for either dose of treatment medication. After both doses, there was a decrease of the
MSC in the placebo group. This decrease may be a result of the placebo effect or because of
abatement of symptoms for other reasons, such as lower pollen counts later in the day, as
may be expected with ragweed pollen.

After Dose 1 of study medication, the CTC group had a statistically significant percent
reduction in the MSC at hours 2-5 compared with the TF Sinus group (p=0.002) and
compared with the placebo group (p=0.023). The effect size for CTC after Dose 1 was 5.2%
of the maximum possible MSC of 33 compared with TF Sinus. The effect size was calculated
using the following formula:

Effect = (change from baseline in MSC score, CTC) minus (change from baseline in MSC score, placebo or TF Sinus) X 100
Size Maximum possible change=33

There was no significant difference in the reduction in the MSC at hours 2-5 between the TF
Sinus group and the placebo group (p=0.720). Statistical analysis based on the absolute
reduction in the MSC at hours 2-5 showed similar results with a statistically significant
reduction in MSC between CTC vs. TF Sinus (p = 0.002), CTC vs. placebo (p = 0.013), and
no difference between TF Sinus and placebo (p=0.971).

After Dose 2 of study medication, the CTC group had a statistically significant percent
reduction in the MSC at hours 2-5 compared with the TF Sinus group (p<0.001) and
compared with the placebo group (p<0.001). The effect size for CTC after Dose 2 was 7.2%
of the maximum possible MSC of 33 compared with TF Sinus. There was no significant
difference in the reduction in the MSC at hours 2-5 between the TF Sinus group and the
placebo group (p=0.871). Statistical analysis based on the absolute reduction in the MSC at



