CENTER FOR DRUG EVALUATION AND
RESEARCH |

APPLICATION NUMBER:
21-590

MEDICAL REVIEW




Review and Evaluation of Clinical Data
NDA #21-58%0

Sponsor: Alamo Pharmaceuticals

rug: ' Fazaclo (Clozepine) Orally
Disintegrating Tablets

Proposed Indication: Treztment-Resistant Schizophrenia

Katerial Submitted: Response tec 11-19-03 Approvaktle
Letter

Correspondence Date: December 10, 2003

Date Received: December 11, 2003

I. Background

2iame Pharmaceuticals submitted this NDA on 1-30-03 to gain
marketing approval of their orzlly disintegrating tablet
fo*mulat‘on of clozapine (Fazaclo) for the treatment of
refractory schizophrenia. The application was reviewed and
an appIOVable letter was issued on 11-19-03.

addressed. Aadltlcnally, the letter conveyed
s requested revisions to their proposed labeling
12d been submitted on 10-30-03.
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n addition, the letter communicated a number of requests
agardin

[l

regarding chemistry, manufacturing, and controls issues as
well as a reguest from the biopharmaceutics reviewers for
iwplementation of a specific dissolution method and
specification.

Fina ly, we had reguested that introductory promotional
materiazls be forwarded to the Division of Drug Marketing,
de rtlslng, and Communications (DDMAC).

his submission provides Alamo’s response to &ll of the
ncerns and requests raised in the approvable letter. The

view below will focus on the clinical issues, i.e., the
ztient registry and product labeling.
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II. FResponse to Approvable Letter

2. Patient Registry

tackment 2 of this submission provides responses to
inical comments about the patient registry.

Ciinical Issues 1, 2, and 3

Issues 1, 2, and 3 in the cliniczl section of the
approvable letter reguested changes to the Inclusion/
Tvclusion criteria contained in the sponsor’s protocol for
tr.e Fazaclo Patient Registry so that these criteria were
consistent with product labeling.

Tk

= sponsor indicates that since the Clozaril National
egistry does not provide inclusion/exclusion criteria,
ese criteria will be removed from their registry to avoid
ccmfusion and for consistency with the Clozaril National
Recistry. These criteria are fully described in Fazaclo
lzpeling, which is consistent with Clozaril labeling.

Re
zh

removal of these criteria from their protocol is acceptable
cince the actual usage of Fazaclo will be guided by
lzbeling and not the prctocol.

Clinical Issue 4

igsue 4 in the clinical section of our letter reguests
infocrmation on how licensure of prescribing clinicians

would be verified, as described in the registry protocol,
zs well as reguesting an exemption for an in-state
icensure requirement for military physicians.

r
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o states that they will remove references to state
‘censure reguirements and ask only for the prescriber’s
~ mumber or other identification number (e.g., social
rlty number) for identification purposes. This is
ilar to requirements for physicians enrolled in the
gril National Registry.

m n tJ rJ

This Is zcceptable.

e had asked that the protocol be amended to describe how
the physician would be informed of the eligibility and
enrollment status of z patients beginning Fazaclo therapy.



I:—ﬁ*ha;_01 will be added to indicate that the patient's
chysician will be notified of non-rechallenge status and
Fatlent Registration Number by mail, fax, or e-mail.

kis is acceptable.

Ciinical Issues 6 and 7

¥ie rnad asked the sponsor to amend the registry proteocol to
more clearly Qdescribe the process of registering physicians
when either the patient switched from another formulation
cf clozapine to Fazaclo or changed healthcare providers
(Iggues 6, 7a, and 7b). We also requested that they
ciarify certzin forms to indicate that, in the case of a
ient being switched to Fazaclo, drug may be dispensed
cre receipt of a Patient Registration Number (Issue 7c).
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Iin response, Alamo has modified the protocol to clearly
state that, for patients switching to the Fazaclo
formulation or changing physicians, the Coordinating Center
will contact the prescriber to insure registration of the
chysician. They have also added information to the Patient
Registration Form, Physician Enrcllment Form, and Pharmacy/
Prarmacist Enrollment Form as well as to the description of
the patient registration process in their protocol to
clearly state that patients being switched to Fazaclo may
receive drug before a Patient Registration Number is
issued.

Trese changes adeguately address our concerns.

Clinical Issue 8

ke nad requested that the sponsor specify in further detail
their procedure for auditing healthcare professionals to
insure compliance with labeling and the registry protocol.
We also asked that they audit wholesale distributors who
Tay be involved in delivering supplies of Fazaclo to
pharmacies.

Elame presents further information about how they will deal
with information that suggests usage not in compliance with
lzheling as well as for auditing the timeliness of registry

dztz submissions and the management of patients with low
WBC counts. Audite will also be conducted of the accuracy
of vhysician and pharmacy information provided at the time
of registration and of wholesalers to insure that only
registered pharmacies receive supplies of drug.



zithouagh the freguency of audits and the percentage of
~ecords that will be examined is still not described, I
ccnsider the sponsor’s description to be adeguate since the
Lgency has never set detaziled standards for zuditing
registry data for any clozapine product.

Clinicel Issue 9

We zsked Alamo to amend the bottom of the WBC Monitoring
Form tc clearly indicate that the pharmacist, not
physician, was to forward the form to the registry.

ke fcllowing statement has been added to the bottom of the

cist: Once this form is received from the Affiliated
zn this completed form should be mailed or FAXed to
ALCLO Patient Registry.”

Tris change sufficiently addresses our concern.

Cther Changes to the Patient Registry

i~ zdd:ition to the above changes pursuant to issues listed
in our approvable letter, the sponsor has proposed
zdditicnzl modifications to the registry:

e the trade name
throughout the protocol.

o the registry objectives have been reworded to indicate
at Fzzaclo would be available through registered (as
cosed to registered and qualified) physicians and
tarmacists only; the registry objective is to encourage
d

has been changed to Fazaclo

supsort (as opposed to reguire) acherence to the WBC
or.itoring schedule as outlined in labeling.

the description of the design of the registry has been
reworded to indicate that it is part of an open-label post-

marketing surveillance program.

¢ the W3C Monitoring Form will be modified to include
fields for collecting information on daily dosage and the

wedication dispensation date.

¢ the Pzatient Registration Form will be amended to collect
‘nformation about the patient’s race similar to the form

used in the Clozaril National Registry.

I have no objection to these changes.



B. Product Labeling

m
=

¢ has sccepted all of the revisions reguested by the
ncy in our approvable letter. However, they have made
ther revisions, as displayed in Attachment 5 of this
s:bmission, to prov1de consistency with Clezaril lzbeling
.or to provide correct information zbout Fazaclo as
‘vresented in original NDA submission:

l(.]

H (h

n 1-1. ]

e trade name “FAZACLO™ (Clozapine, USP}” has been used

sistently throughout labeling.

under CLINICAL PHARMACOLOGY/Absorption, Distribution,

tzbolism, and Excretion, the sponsor has revised the

ures for steady state Cmax, Tmax, and Cmin in accordance

h data provided in the original submission and repeated
tachment 5, page 55, of this submission.

in the third paragraph of this same section, the sponsor

s zdded mention of the inactive metabolites of clozapine

r consistency with Clozaril labeling.

cnder PRECAUTIONS/Pharmacokinetic- Related Interactions,

he sponsor has deleted mention of from the

gconc peragraph and from the third paragraph

for comsistency with Clozaril labeling. ,

the dzte (DECEMBER 2003), code (T2003-12), and space for
r-rcode number have been added to the end of labeling.

numerous minor editorial changes have been made as shown

in Attachment 5, pages 7 and 24.
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These changes appear to be acceptable from a clinical
perspective.

II7I. Conclusion=s and Recommendations

Reviews of this response by the Office of New Drug
Cremistry and the Office of Clinical Pharmacology and
Biopharmaceutics are pending at this time.

ionally, launch promotional materials will be
uated by DDMAC.

From & clinical standpoint, Alamo’s response to the

ncerns raised in our 11-19-03 approvable letter is
tlsfactory and it is recommended that this application be
croved.



Gregory M. Dubitsky, M.D.
December 24, 2003

cc: NDA $#21-590
EFD-12¢ (Div. File)
EFD-120/GDubitsky
/TLaughren
/PAndreason
/SEardeman



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

Grec Dubitsky .
12724702 06:46:23 PM
MEDICAL QFFICER

Thomzs Laughren

2/4/04 01:40:27 PM

WMEDICAL OFFICER

I zgree that this NDA can be approved; see
memne Lo file for more detailed comments. --TPL
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EXECUTIVE SUMMARY

I. Recommendations
A. Recommendation on Approvability

From a clinical perspective as of the date of this review,
it is recommended that this application be granted
approvable status; final approval should be contingent on
resolution of concerns regarding the Alamo patient registry
(see section VIII) and product labeling (see section XI).

B. Recommendation for Phase 4 Studies

I have no recommendations for Phase 4 studies.
,II. Summary of Clinical Findings

A, Brief Overview of the Clinical Program

This application is intended to support the approval of a
fast dissolving tablet formulation of clozapine for the
management of patients with treatment-resistant
schizophrenia.

This is a 505(b) {2) application in which the data
supporting the safety and efficacy cf this product are
those pertaining to Clozaril, the marketed innovator
clozapine product, which was approved under NDA 19-758 and
was launched in the U.S. in 1%%0. Approval of this
application depends on a demonstration of biocequivalence
between this product and Clozaril. Alamo ceonducted study
CS-001-2002 for this purpose. Also, since clozapine is
associated with agranulocytosis and all clozapine products
are dispensed under a controlled distribution system that
mandates registration and regular white blood cell count

" {WBC) monitoring, approval is also contingent on Alamo’s
establishment of an acceptable patient registry and
monitoring plan.

B. Efficacy
The sponsor provides no new efficacy data in this

application. Efficacy relies on investigations conducted
with the innovator product, Clozaril.



c. Safety

The small amount of safety data derived from the
bicequivalence study, CS-001-2002, suggests no hazard
associated with this product that would preclude its
approval or warrant a major change to product labeling vis-
da-vis Clozaril labeling. The determination of safety for
this product relies almost entirely cn investigations
conducted with the inncvator product, Clozaril.

D. Registry and WBC Monitoring Sygtem

The sponsor has proposed a protocol for a patient,
physician, and pharmacist registry and procedures for
monitoring and tracking WBC counts for patients treated
with this clozapine product. This protocol was reviewed
and deemed to be generally acceptable by the undersigned.
There are, however, a number of minor concerns with this
proposal that should be addressed by the Alamo prior to
implementaticn and product launch. These are discussed in
section VIII below.

E. Dosing

Dosing will be essentially identical to that for Clozaril.
The vulnerability of this product to moisture requires that
it be stored in blister packaging until immediately before
use and that any product removed from the blister that is
not consumed be discarded.

F. Special Populations

The development plan included no studies in special
populations.



CLINICAL REVIEW

I. Introduc;ion
A. Background

Clozapine is an atypical antipsychotic marketed by MNovartis
‘Pharmaceuticals as Clozaril for the management of treatment
resistant schizophrenia and to reduce the risk of recurrent
suicidal behavior in schizophrenia and schizoaffective
disorders. Additionally, two generic formulations of
clozapine are marketed in the U.S. for treatment resistant
schizophrenia.

Alamo Pharmaceuticals has developed a s  disintegrating
tablet fecrmulation of clozapine for use in treatment
resistant schizophrenia (referred to as clozapine @ast
disintegrating tablets or clczapine @DT in this review}.
This product has been developed under IND 61,484 and has
the currently proposed proprietary name of Fazaclo Orally
Disintegrating Tablets. The rapid disintegration
characteristic is intended to improve patient compliance
and to assist patients who have difficulty taking solid
oral medications.

Alamo is seeking approval of clozapine DT under the
provisions of 505(b) (2) of the Federal Food, Drug, and
Cosmetic Act using Clozaril Tablets as the reference-listed
drug. This application is supported by one study intended
to demonstrate the bicequivalence between clozapine PDT and
Clozaril administered as 100mg bid at steady state (study
CS5-001-2002) and information which supports a waiver of in
vivo bioequivalence requirements for the 25mg strength (see
section III.B).

B. Major Safety Findings with Clozapine

Due to an appreciable risk of agranulocytosis associated
with c¢lozapine treatment, all cleczapine products are
distributed under controlled systems which require frequent
monitoring of white blood cell (WBC) ccunts in order for
patients to receive clozapine.

Other significant adverse events associated with clozapine
include seizures, myocarditis, and orthostatic hypotension
which can be profound and be accompanied by respiratory or



cardiac arrest, particularly during initial titration with
rapid dose escalation. In addition, there are several
reports of clozapine-emergent hyperglycemia and diabetes
and related complications such as ketoacidosis.

C. Administrative History

A pre-IND meeting was held with representatives of Alamc on
8-31-01. During this meeting, the Division confirmed that
it was acceptable to file the application for clozapine @§DT
as a 505(b) (2) application. We agreed that the one
proposed clinical protocol was acceptable for a 305(b) (2)
filing and we provided feedback on the data analysis for
this proposed biocequivalence study. The Divisicon also
stated that a WBC wonitoring plan must be submitted in the
505(b) (2) application but that the product could be
approved based on their proposed plan with some details
decided after approval. The proposed manufacturing and
stability program ard nonclinical program were discussed
(see the 9-12-01 meeting minutes for details). Alamo
planned to market 25 and 100mg tablets and reguested a
waiver of the biocegquivalence regquirement for the 25mg
strength if biocequivalence was shown for the 100mg
strength. We indicated that we would grant a waiver under
specific conditions that were discussed with the sponsor.

An IND application, to include the protocol for study
C8-001-2002, was submitted to the Agency on 1-16-02. This
study was intended to demonstrate the bhicequivalence of the
100mg clozapine @DT to the Clozaril 100mg tablet at steady
state in patients with schizophrenia. It was allowed to
proceed feclliowing a team meeting on 2-14-02.

Tne 505(Db) {2) application for clozapine §DT was submitted
on 1-30-03 and received by the Agency on 1-31-03. A
Refuse-to-File meeting was held on 3-11-03 and the
application was deemed to be fileable. The PDUFA Due Date
is 11-30-03.

In a 1-31-03 E-mail, the FDA Project Manager, Steven
Hardeman, informed the sponsor that their originally
proposed trade name, would likely not be
acceptable. He suggested that the sponsor propose a few
more trade names for Bgency consideration. The sponsor
subsequently suggested the trade name “Fazaclo.”




A 120-Day Safety Update to the NDA, consisting of an
updated literature search, was submitted on &§-2-03.

D. Propoged Imstructions for Use

Clozapine FDT is indicated for the management of severely
i1l schizophrenic patients who fail to respond adeguately
to standard drug treatment for schizophrenia. [~
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E. Foreign Marketing

Clozapine @DT has not been marketed in any foreign country
ner has any application for clozapine §DT been filed with
any foreign regulatory agency by Alamo as of 6-2-03.

II. Clinically Relevant Findings from Consultant Reviews

A. Biopharmaceutics

The review cf the bicequivalence study CS-001-2002 by the
Office of Clinical Pharmacology and Biopharmaceutics is
pending complation at this time.

B. Chemistry

The review of chemistry, manufacturing and controls data by
the Office of New Drug Chemistry has not yet been
completed.

cC. DSI Clinical Site Inspection

The Division of Scientific Investigations was censulted to
inspect both the c¢linical site for study C5-001-2002 as
well as the analytical site for that study. Inspection
reports have not yet been issued.



D. DMETS

The Division of Medication Errors and Technical Support was
consulted to evaluate the acceptability of the sponsor’s
latest trade name proposal, Fazaclo. The report of this
assessment has not yet been completed.

ITX. Human Pharmacckinetics and Pharmacodynamics

A. Pharmacodynamics

No new pharmacodynamic data are presented in this NDA.
B. Pharmacokinetics?

1. Study C&£-001-2002

Study CS-001-2002 was a randomized, open-label, multiple-
dcse, two-way crossover study to demonstrate the
bicequivalence of the 100mg clozapine PDT and 100mg
Clozaril tablet at steady state in patients with
schizophrenia (age 18-59). Patients were not in acute
exacerbation and were not considered treatment resistant.
This trial was conducted by Michelle Middle, MB, ChB, of
South Africa Clinical Trials, Western Cape, South Africa.

After admission to an inpatient unit, all patients began
treatment with Clozaril and underwent a five day dose
titration period during which the daily Clozaril dose was
increased from 25mg to 150mg. Subjects were then
randomized to a two-way crossover treatment segquence
lasting 6.5 days for each treatment (i.e., 6.5 days of
Clozaril 100mg bid then 6.5 days of clozapine §DT 100mg bid
or vice-versa). Doses were given at 8:00AM and 8:00PM.
Each dose of Clozaril was taken with 240 ml of water.

Water was not permitted during administration of c¢lozapine
#oT. Doses were dispensed to study nurses who ensured that
each dose was correctly administered.

On days 12 and 19, blood samples were taken predose and
0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 9, and 12 hours post-dose and
assaved for clozapine and desmethylclozapine to determine
bicequivalence.

! Pharmacokinetic data will be reviewed in greater detail by staff from
the Office of Clinical Pharmacclogy and Biopharmaceutics (OCPB).



Thirty-six patients were enrolled in this study and 33
completed the trial., Of the 33 completers, 30 subjects
were found to be at steady state for the two active
species, clozapine and desmethylclozapine, after both 6.5
day treatment periods. Steady state was determined by
comparing the trough concentrations on days 12 and 19 with
those of the previcus days {(days 11 and 18, respectively).
Changes in plasma concentration greater than -— were
considered to indicate lack of steady state.

The resulting PK parameters for the two active moieties
were similar for the two treatment periods in both the
completer group and the steady state group. For the parent
drug in the steady state group, the ratios (90% CI) of
geometric means for the primary PK parameters were as
follows:

Cmax 97.6% (50.9-105%)
Cmin 103% (96.6-110%)
AUCp.12 99.2% (94.4-104%)2

Thus, the study concludes that the 100mg clozapine .DT was
biocequivalent to the 100mg Clozaril tablet after multiple
dosing.

2. In Vivo Waiver for the 25mg Strength

The sponsor cites a study of intravenous and oral clozapine
in rats as evidence that clozapine demonstrates linear

. pharmacokinetics at steady state.® Additionally, although
not cited by the sponsor, current Clozaril labeling states
that steady state dosing with clozapine 37.Smg, 75mg, and
150mg bid produced linearly dose-proportional changes in
clozapine AUC, Cmax, and Cmin.

The sponsor also indicates that all active and inactive
ingredients in the 25mg clozapine FDT formulation are
present in exactly the same proportion as the active ang
inactive ingredients in the 100mg formulation. The two
tablet strengths are compressed using the same final blend
with the 100mg tablet weight being four times that for the
25mg tablet.

? Ratio of clozapine FDT/Clozaril.

 Sur L and Lau C. Intravenous and oral clozapine pharmacokinetics,
rharmacodyrnamics, and concentration-effect relations: acute tolerance.
Eur § Pharmacology 2000;398:225-238.
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Alamo further states that the dissolution profile for the
25mg strength is similar to that of the 100mg strength.

Therefore, on the basis of linear pharmacokinetics,
proportional tablet composition, and similar dissolution
profiles, Alamo reguests a waiver for a bicequivalence
study of the 25mg tablet strength.

IV. Description of Clinical Data Sources
A. Primary Development Program =
1. Patient Enumeration by Study Type

The sponsor’s primary clinical development plan consisted
of the bicequivalence study CS-001-2002. This was a
inpatient, randomized, open-label, multiple dose, two-way
crossover study in 36 patients with schizophrenia.

2, Demographic Characteristics

The two treatment sequences were similar with respect to
mean age, age range, gender, and race.' The mean age for
all patients was 39.8 years and the age range was 24 to 56
years. Most patients were female (63.9%). Most patients
were of mixed racial origin (77.8%); only 13.9% of the
patients were white.

3. Extent of Exposure

After an initial 5 day period of dose titration with
Clozaril up to 75mg bid, patients were randomized to one of
two treatment sequences: Clozaril/ Clozapine POT {(N=18) or
Clozapine §DT/Clozaril (N=18). Each treatment consisted of
100mg bid and was administered for 6.5 days.

A total of 36 patients received study drug and 33 completed
all treatment phases. Three patients dropped out due to
adverse events:

-Patient 806 completed Clozaril titration and was withdrawn
in Period I after receiving Clozaril for 1.5 days.

-Patient 809 completed Clozaril titration and Period I
{(clozapine .DT) but dreopped out in period II aftex
receiving Clozaril for 5.5 days.

* bemographic data are presented in Volume 1.14, page 132.
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-Patient 811 completed Clozaril titration and was withdrawn
in period I after receiving Clozaril for 6.5 days.

B. Published Literature

The sponsor provided a review of selected literature
articles relevant to the efficacy and safety of clozapine.®
Alamec did acknowledge that this literature review is not
exhaustive. The limited nature of the review was discussed
at the Refuse-to-File meeting and it was decided that the
submitted review was sufficient.

Additionally, the 120-Day Safety Update, submitted 6-2-03,
presents the results of a literature search conducted using
PubMed for articles relevant to the clinical safety as well
as the pharmacodynamics and pharmacokinetics of clozapine
that were published between 11-1-02 and 5-22-03.

Literature findings are discussed in section VII.B.S.

V. Clinical Review Methods

A. Items Utilized in the Review

Items used in the c¢linical review of this NDA are listed in
Table V-1 below.

TABLE V-1
ITEMS UTILIZED IN THE CLINICAL REVIEW
Submission Date Items Reviewed

January 30, 2003 C8-001-2002 Clinical Study Report
Proposed Labeling

Financial Disclosure Certification
Case Report Tabulations

Case Report Forms

Patient Registry Protocol

June 2, 2003 120®Day Safety Update

B. Specific Methods Used to Evaluate Data Quality

The consistency of adverse event documentation between Case
Report Forms, Narrative Summaries (located in volume 1.14,
pages 111 and 112), and the adverse event data listing

AL xpt was audited by the undersigned. This audit was

5 See volume 1.14, pages 35-39,
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conducted for all three patients who dropped out due to
adverse experiences in study CS-001-2002.° Two of the three
Narrative Summaries did not contain complete information
regarding adverse experiences, lacking chemistry laboratory
data (Patient #B06) and temperature and WBC data (Patient
#811) . Thus, evaluation of these cases relied primarily on
the Case Report Forms.

Additionally, the coding of investigator adverse event
terms {(verbatim terms) to MedDRA preferred terms for study
C5-001-2002 was audited by the undersigned. This audit was
conducted by comparing AEVENT terms to the corresponding
PT_NAME terms in the adverse event data listing ADVC.xpt.
It was noted that certain preferred terms appeared to be
pseudospecific. These included the following groups of
preferred terms:

Dyspepsia/Dyspepsia aggravated
Constipation/Constipation aggravated
Fatigue/Malaise

This may result in a deflated reporting rate for these
experiences since occurrences would be split into different
preferred terms instead of combined under a common
preferred term. Since an examination of adverse event
reporting rates in this trial was not an objective of the
safety review (for reasons discussed in section VII.A),
this issue will not impact on the safety conclusions drawn
below. No other coding errors or irregularities were
noted.

DSI inspections were algo performed.

c. Adherence to Accepted Ethical Standards

Study CS-001-2002 was conducted according to procedures
designed to ensure adherence to the ICH Tripartite
Guideline for Good Clinical Practice (1997}, relevant
sections of the Code of Federal Regulations (including
parts 50 and 56), and the Declaration of Helsinki (2000).

D. Evaluation of Financial Disclosure

Neal R. Cutler, M.D., President and CEO of ‘Alamo
Pharmaceuticals, certified that, as the sponsor of the

¢ patients #806, 809, and 811.
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submitted study, he has not entered into any financial
arrangement with any investigator listed on the submitted
Form FDA 3454 (6/02) whereby the value of compensation to
the investigator cculd be affected by the outcome of the
study as defined in 21 CFR 54.2(a).” He also certified that
each listed investigator required to disclose a proprietary
interest in the product or significant equity in the
sponsor as defined in 21 CFR 54.2(b) did not disclose any
such interests. He further certified that no listed
investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2(f).

VI. Review of Efficacy

Study CS5-001-2002 was not designed to svaluate the efficacy
of clozapine §DT. No other clinical efficacy data was
reviewed in conjunction with this NDA.

VII., Integrated Review of Safety
A. Methodclogy of the Safety Review

Safety data in this NDA derives from study CS-001-2002 and
the sponsor’s literature review.

Study C5-001-2002 was not designed to permit an evaluation
of the comparative safety of clozapine .DT versus Clozaril.
The number of patients was small (N=36), the clozapine §DT
treatment phase was brief (6.5 days), all patients received
Clozaril for varying durations prior to clozapine @DT
exposure, and the crossover design makes attribution of
safety findings to a particular product very difficult in
patients who received both products. Furthermore, since
Clozaril and clozapine @DT appear to be bicequivalent, it
is very unlikely that the safety profiles would differ to
any appreciable extent with the exception of possible oral
irritation associated with clozapine §DT.

Thus, this safety review will be abbreviated compared to
that conducted for most NDA‘s and will focus on: 1) any
serious adverse experiences (i.e., deaths, non-fatal
serious adverse events, and adverse events that led to
premature discontinuation}) that might suggest a particular

’ The listed investigators include the principal investigator {(Michelle

Middle) and the five co-investigators lifEES,EELEEPendix 16.1.4 of the
study repori -
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hazard related to clozapine 'DT treatment and 2) the
potential for oral irritation with clozapine @§DT.

Important safety findings from the sponsor’s literature
review are also summarized.

B. Safety Findings

1. Deaths

No deaths were reported in study CS-001-2002.
2. Non-Fatal Serious Adverse Events®

There was one patient with a non-fatal serious adverse
event.

Patient #809 was a 47 year old female of mixed racial
origin who completed the Clozaril titration periocd and
Period I (clozapine @DT). She was withdrawn during Period
I1 after receiving Clozaril for 5.5 days when she was
hospitalized for a subacute small bowel obstruction. She
reportedly had symptoms consistent with a subacute small
bowel cbstruction in the four week period prior to
initiating study treatment. This patient underwent a
laparotomy, which revealed multiple fibrotic adhesions
which produced a band obstruction around loops of small
intestine. These were surgically released and this serious
adverse experience resolved.

This event is unlikely to be related to clozapine exposure
from either formulation.

3. Dropoute due to Adverse Events

In addition to patient #809, there were two other patients
who dropped out due to adverse experiences.

Patient #806 was a 29 year old male of mixed racial origin
who completed the Clozaril titration peried and was
withdrawn during period I after he had received Clozaril
for 1.5 days in that phase. The reason for withdrawal was
elevated liver enzymes. There were no associated symptoms

! Seriousness was defined in accordance with 21 CFR 312.321{a).
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{anorexia, nausea, vomiting, or jaundice). This finding
resolved. Pertinent laboratory data are summarized below.’®

Date
SGOT 20 81 222 168 80 19
SGPT 20 199 520 471 314 38
T.Bildi 10 10 10 i0 ~ -
AlkPhos 61 66 - 79 - -

This patient may have experienced an early stage of
clozapine-induced hepatitis, which was aborted with
discontinuation of treatment. This possibility is
described in Clozaril labeling under PRECAUTIONS. This
patient did not receive clozapine PDT.

Patient #811 was a 48 year old female of mixed racial
origin who finished the Clozaril titration periocd and was
withdrawn in Period I after 6.5 days of Clozaril treatment
due to hyperthermia. The day prior to dropout, her
temperature was 99.3°F and the WBC count was 7,700/ cmm
(neutrophil! count=6,300). No clear symptoms of infection
were noted. Three days later (2 days after dropout}), her
temperature was 102.2°F and the WBC count had decreased to
4,200/cmm (neutrophil count=2,180)}. She was treated with
Augmaxil (a penicillin combination} and other medications.
The hyperthermia and decreased WBC count subsequently
resolved.

It has been reported that 10 to 15% of patients who begin
treatment with clozapine experience an increase in body
temperature (usually 1 to 2°F) between the fifth and
fifteenth day of treatment, after which the temperature
normalizes.'® This patient experienced substantial drops in
total WBC and neutrophil counts at about the same time as
she experienced an increase in body temperature. The
source of the fever is not clear from available
documentation although antibiotics were begun, suggesting
the possibility of an infection, and the fever resolved.
It is guite possible that clozapine produced the drops in

® Clozaril titration was begun on 4/5/02. The final dose of Clozaril
was taken 4/11/02. Corresponding normal ranges and units are as
follows: SGOT and SGPT 0-35 U/L, total bilirubin 5.1-17 pmol/L, arnd
alkaline phosphatase 30-120 U/L.

¥ Davis OM, Barter JT, Kane JM: Antipsychotic Drugs. In Comprehensive
Textbook of Psychiatry/V, H Kaplan and B Saddock, editors. Williams and
Wilkins, Baltimore, 1989.
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blood cell counts and, conceivably, these in turn increased
vulnerability to infection. The associations between

clozapine and leukopenia as well as clozapine and fever are
adequately labeled. This patient did not receive clozapine

g0 -

4. Oral Irritation

‘On the first, third, and seventh day of each of the two
randomized treatment periods, the patient’s oral cavity was
assessed for local irritation immedjately prior to the
morning dose of study medication and at 0.5 hours after the
morning dose. If irritation was present at 0.5 hours post-
dose, follow-up assessments were conducted at 1 and 2 hours
post-dese. If irritation persisted beyond two hours, the
patient was to be withdrawn from the study. At each
assessment, the presence or absence of oral irritation was
documented in the CRF. If present, the location, degree,
and extent of irritation were to be described. No signs of
irritation were noted in any patient at any timepoint.

Salivary hypersecretion can be an indication of oral
irritation. However, since this event is commonly reported
with clozapine therapy, it is not useful as an indicator of
local irritation in study CS-001-2002.%

The listing of adverse event verbatim terms from AE.xpt was
searched for any other events that suggested oral
irritation. Nine such events in nine patients were
identified and are listed below.

Patient # Adverse Event (verbatim term)

801 Tongue laceration

802 Tongue laceration

807 Tongue feels swollen

808 Tongue feels thick

816 Thickness of tongue

818 Bitter taste in mouth
821 Thickness ¢of tongue

B25 Dryness of oropharynx
829 Pharyngitis

' salivary hypersecretion was reported by 5 (15%) patients during
treatment with clozapine #DT and B (22%) patients during randomized
treatment with Clozaril; 21 (58%) of all patients reported this event
during the initial titration with Clozaril.
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The onset of seven of these events occurred on Cleozaril
treatment. Of the remaining two events, one (bitter taste
in mouth in Patient #818) occurred only on the first day of
treatment of clozapine ODT and the other (thickness of
tongue in Patient #821) occurred four days after completing
study treatment.

5. Published Literature Findings

The sponsor’s literature review and search revealed no
safety information specific to clozapine PDT nor new safety
findings associated with clozapine which warrant a change
to Cleozaril labeling at this time.

It should be noted, however, that the Division issued a
letter on 9-11-03 to Novartis Pharmaceuticals, the sponsor
of Clozaril, regquesting that information relevant to
hyperglycemia and diabetes with clozapine be added as a

. WARNING tc Clozaril labeling. This request should also
apply to the labeling for clozapine YDT.

Also, changes to the required frequency for WBC monitoring
and a new reguirement for absolute neutrophil count
monitoring with Clozaril treatment are under consideration
by the Division pursuant to a meeting of the
Paychopharmacclegical Prugs Advisory Committee on 6-16-03.
Any such changes for Clozaril should also be implemented
for clozapine §DT.

c. Adequacy of Patient Exposure and Safety Assessments

As a 505(b}{(2) application, the safety assessment of
c¢lozapine .DT relies on the safety experience with
clozapine, which has been marketed in numercus foreign
countries and for over a decade in the U.S.

D. Assegsment of Data Quality and Completeness

There were some minor problems noted with the completeness
of the Narrative Summaries and with the coding of adverse
events {see section V.B). However, these deficiencies do
not appreciably impact on the limited assessment of safety
based con study CS-001-2002,
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E. Summary of Important Safety Findings

This review revealed no safety concerns which would
preclude the approval of clozapine §DT or new safety issues
that would require a change to the labeling of clozapine
products except as noted in section VII.RBR.S above.

VIII. Proposed Registry and WBC Monitoring System

The sponsor has proposed a patient registry protocol to
insure that patients who receive clozapine FDT undergo
appropriate WBC monitoring.'® This proposal includes a
description of the plan, flowcharts for registration and
WBC monitoring, and forms to be completed by the physician
and pharmacist.

In summary, this protocol mandates registration of all such
patients as well as the prescribing physician and
dispensing pharmacist for each patient, known here as the
affiliated treatment pair. The physician and pharmacist
must certify that they understand the hematological risks
associated with clozapine therapy and agree to abide by
monitoring requirements. All patients who begin treatment
with clozapine PDT will be cross-checked prior to clearance
with the . _ -
maintained by Novartis Pharmaceuticals, to insure
that they are eligible to receive a clozapine product.
Likewise, any patient who becomes non-rechallengeable while
taking clozapine DT (i.e., total WBC count less than
2C00/mm’ or absclute neutrophil count less than 1000/mm’) is
to be immediately reported by.the physician to the
registry, which will then notify the — The registry
protocol reguires WBC monitoring every 1 or 2 weeks, in
accordance with Clozaril labeling, and prohibits
dispensation of cleozapine FDT to any patient in the absence
of an acceptable WBC count. A Coordinating Center will be
established to provide registration services, assistance to
all registered parties, and to manage registry data
collection and provide quality control and registry
auditing. The Coordinating Center will also assist
patients who changing healthcare providers and traveling
out of the area.

Overall, the proposed registry protocol appears acceptable.
However, there are a number of minor issues that should ke

17 see volume 1.29.
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addressed by the sponsor prior to implementation of the
clozapine DT registry. These are discussed below, with
reference to the appropriate page number in volume 1.29.

Page 12: Since physicians who register to prescribe
clozapine DT must agree to use this product in accordance
with labeling, the inclusion/exclusion criteria in the
registry protocel should be consistent with labeled
indications/contraindications. Under Inclusion Criteria,
it is stated that patients with a - diagnosis of
schizophrenia may receive clozapine .DT. However, the
labeling of clozapine products does not specify the exact
diagnostic criteria to be used in assessing patients for
clozapine therapy but, in terms of diagnosis, simply
indicates “schizophrenia.” It is recommended that the
qualifier be deleted.

Page 13: For a similar reason, under Exclusion Criteria,
the contraindicated use with agents with a well-known
potential for agranulocytosis or bone marrow suppression
should be added in accordance with current labeling for
clozapine products.

Page 13: Also under Exclusion Criteria, current labeling
does not contraindicate use in patients with severe
hepatic, renal, or cardiac disease. This criterion should
be deleted.

Page 13: The first paragraph in section 7.3.1 indicates
that clozapine §DT will be available only to registered
physicians who are licensed in the states where they
prescribe. The protocol should specify exactly how this
will be verified. Additionally, this requirement may
exclude many military physicians, who are permitted to
possess a license in any state regardless of where they
practice in the military healthcare system., Although it is
not likely that clozapine is extensively utilized by
military physicians, it is possible since the treatment of
some psychiatrically disabled military retirees takes place
in a military setting. The sponsor should consider an
accommodation for military physicians.

Page 16: For a patient who is newly registered, the

registry will notify the pharmacist of the non-rechallenge
and registration status and provide a Patient Registration
Number (PRN). However, it is not clear how the prescribing
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physician will be notified of the patient’s registration
status. This should be specified in the protocol.

Page 20: The process for transferring patients who have
received another clozapine formulation teo clozapine PDT is
not entirely clear. Section 7.9 indicates that such
patients may be switched to clozapine @§DT by an Alamo-
registered pharmacist only if the pharmacist receives a
current prescription from a physician registered with some
clozapine patient registry and an acceptable WBC count
within the last 7 days (or last 14 days if being monitored
biweekly). The pharmacist must contact the Coordinating
Center to facilitate patient registration and identify the
affiliated treatment pair (physician/pharmacist) for the
switched patient. The WBC count and dispensation
information must be submitted to the registry upon patient
transfer and the patient must be fully registered in the
Alamo registry prior to the next dispensation.

The following points require clarification in the protocol:

1) It is presumed, but should be explicitly stated, that
this process involves a physician/pharmacist pair who have
already been utilizing another clozapine formulation to
treat the patient being switched. Otherwise, it is not
clear how the pharmacist cculd easily verify that the
physician was currently registered under another c¢lozapine
patient registry.

2) It is alsoc presumed that, for full registration of the
patient in the Alamo registry, the physician must register
with Alamo if not already registered and must complete the
appropriate section of the Patient Registration Form, which
requires the physician’s signature, prior to the second
dispensation of clozapine .DT. This should be explained in
the protocol.

3) According to the Physic¢ian Enrcllment Form and the
Pharmacy/Pharmacisgt Enrollment Form, the physician agrees
not to prescribe clozapine .DT and the pharmacist agrees
not to dispense clozapine PDT prior to receiving a Patient
Registration Number (PRN) from the Alamo registry.
Additionally, the bottom of the Patient Registration Form
contains an order to not dispense treatment until the PRN
is received. Since a PRN is not issued to a treatment pair
prior to full registration (see Appendix C on page 25}, it
appears that a patient being switched may be prescribed and
dispensed initial treatment with clozapine PDT prior to
issuing of a PRN. It is suggested that this exception,
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which may occur frequently, be described irn the protocol
and on the above forms.

Page 21: Section 7.12 states that procedures will be
established and maintained for regular auditing of
healthcare professionals to insure compliance with product
labeling and the registry protocol. The audit procedure
should be described in greater detail, to include the
proportion of professionals to be audited, what specific
information will be examined, and the frequency of
auditing. Additionally, if wholesale distributors will be
utilized to deliver drug supplies to pharmacies, these
distributors should be audited to insure that supplies of
clozapine #DT are not delivered to non-registered
pharmacies.

Page 33: The bottom of the WBC Monitoring Form provides
the instruction to mail or FAX the completed form to the
Alamo registry. However, the top of the form instructs the
physician to complete the form and forward it to the
pharmacist, who then forwards the form to the registry.

The instructions at the bottom should be clarified to
insure that the physician forwards the form to the
pharmacist and not directly to the registry.

IX. Dosing, Regimen, and Administration Issues

There 1s one issue regarding the administration of
clozapine DT that merits further emphasis in labeling.
Patients who divide the scored clozapine ¥DT tablets should
be advised to discard the half-tablet that is not consumed
te avoid the possibility that patients may attempt to store
the extra half until the next dose. Given the likelihood
of degradation of the product outside a sealed blister
secondary to moisture, such storage should be highly
discouraged. Also, the half-tablet should be disposed of
in a way that prevents the accidental ingestion by a child
or animal. This advice should be included in labeling as
suggested in section XI below.

X. Use in Special Populations

This NDA provides no information about the use of clozapine
ODT in special populations.
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XI. Review of Proposed Labeling

The labeling proposed by the sponsor very closely parallels
the approved labeling for Clozaril.!?’ Important differences
are discussed.

The proposed labeling indicates that the trade name for
clozapine §DT is ' As we have indicated to the
sponsor, this name is unacceptable. Labeling will need to
utilize an acceptable trade name throughout.

A prefatory section entitled “Attention Pharmacists,
Prescribing Physicians, and Patients” is included in the
proposed labeling but is not found in Clozaril labeling.
This section essentially summarizes information already in
labeling regarding the risk of agranulocytosis and the WBC
moniteoring requirement. It also includes contact
information for individuals who wish to reach the sponsor.
Although this secticon is not needed, I have no strong
objection to including it.

Under DESCRIPTICON, the last paragraph indicates that this
product contains aspartame and contains information for
phenylketonurics. The Chemistry Reviewer was consulted on
this information and indicated that it is acceptable.

Under WARNINGS/Other Adverse Cardiovascular and Respiratory
Effects, the fourth sentence in the pznultimate paragraph
mentions :

These events have
been deleted from Clozaril labeling and may be omitted
here.

Under PRECAUTICONS, there is a paragraph entitled
"Hyperglycemia.” The Division, in a 9-11-03 letter to
Novartis Pharmaceuticals, has requested that Clozaril
labeling be amended to replace this paragraph with a new,
more strongly worded section under WARNINGS as follows:

Hyperglycemia and Diabetes Mellitus

Hyperglycemia, in some cases extreme and associated
with ketoacidosis or hyperosmolar coma or death, has
been reported in patients treated with atypical
antipsychotics including Clozaril. Assessment of the
relationship between atypical antipsychotic use and

3 Alamo’s propesed labeling is found in volume 1.1.
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glucose abnormalities is complicated by the
possibility of an increased background risk of
diabetes mellitus in patients with schizophrenia and
the increasing incidence of diabetes mellitus in the
general ‘population. @Given these confounders, the
relationship between atypical antipsychotic use and
hyperglycemia-related adverse events is not completely
understood. However, epidemiological studies suggest
an increased risk of treatment-emergent hyperglycemia-
related adverse events in patients treated with the
atypical antipsychoticg studied. Precise risk
estimates for hyperglycemia-related adverse events in
patients treated with atypical antipsychotics are not
available.‘-' .

.- e
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Patients with an established diagnosis of diabetes
mellitus who are started on atypical antipsychotics
should be monitored regularly for worsening of glucose
control. Patients with risk factors for diabetes
mellitus (e.g., obesity, family history of diabetes)
who are starting treatment with atypical
antipsychotics should undergo fasting blcod glucose
testing at baseline and periodically during treatment.
Any patient treated with atypical antipsychotics
should be monitored for symptoms of hyperglycemia
including polydipsia, polyuria, polyphagia, and
weakness. Patients who develop symptoms of
hyperglycemia during treatment with atypical
antipsychotics should undergo fasting blood glucose
testing. In some cases, hyperglycemia has resolved
when the atypical antipsychotic was discontinued;
however, some patients required continuation of anti-
diabetic treatment despite discontinuation of the
suspect drug. .

This change should be implemented in the labeling for
clozapine §DT.

The PRECAUTIONS section contains a paragraph entitled
“Phenylketonurics.” This paragraph meets the requirements
of 21 CFR 201.21(c}.
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Also under PRECAUTIONS, the subsection “Information for
Patients” advises patients that clozapine PDT contains
phenylalanine.

Under OVERDOSAGE/Management of Overdose, the last sentence
indicates that the Physician’'s Desk Reference is a
trademark of Medical Economics Company, Inc.

DOSAGE AND ADMINISTRATION/Administration contains a
paragraph describing how to remove the clozapine DT tablet
from the blister packaging and ingest the product., This
section should add a statement advising patients who split
the scored tablets not to save the remaining half-tablet
but to discard it. Also, care should be taken to dispose
of the half-tablet in a manner to prevent the accidental
ingestion by a child or -animal. It is suggested that this
advice also be added under PRECAUTIONS/Information for
Patients.

In summary, it is recommended that the proposed labeling be
changed to reflect the accepted trade name, delete the
events A P N A R N

WARNINGS, add a new section regarding hyperglycemia and
diabetes mellitus to WARNINGS, and advise patients to
discard the non-ingested half of split tablets in a safe
manner.

XII. Conclusions and Recommendations

On face, clozapine PDT appears to be bicequivalent to
Clozaril at steady state and is expected to be reasonably
safe. Prior to final approval, the above concerns
regarding the proposed patient registry and WBC monitoring
system should be addressed by the sponsor and the above
labeling issues will need to be negotiated. At this time,
consultant reviews (biopharmaceutics, chemistry, DSI,
DMETS) have not yet been completed and so any additional
issues raised by the reviews will need to be resolved as
well.,

At this time, it is recommended that this application be
considered approvable.
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Gregory M. Dubitsky, M.D.
September 27, 2003

c¢c: NDA 21-5%0
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature,

Greg Dubitsky
9/27/03 07:59:23 PM
MEDICAL QFFICER

Thomas Laughren

11/14/03 09:17:36 AM

MEDICAL OFFICER

I agree that this NDA is approvable; see memo
to file for more detailed comments.--TPL



