	[image: image7.wmf]
	Novartis Pharmaceuticals Corporation

East Hanover, New Jersey


Novartis

Advisory Committee Meeting Briefing Book

Clozaril® (clozapine) 
Page 3
             Appendix 4 - June 16, 2003

Clozaril® (clozapine) Tablets

Briefing Document for Psychopharmacological Drugs Advisory Committee Meeting (June 16, 2003) 

Appendix 4:  Method for Estimating the Rates of Agranulocytosis and Severe Leukopenia if the Current Bi-weekly Monitoring Option of WBC Counts After Six Months of Treatment with Clozaril is Changed to a Less Frequent Monitoring Option
	Document status:
	Final

	Release date:
	May 19, 2003

	Number of pages:
	4


Available for public disclosure without redaction

Introduction

On October 15, 2002 Novartis and the Food and Drug Administration (FDA) met to discuss the planned Advisory Committee meeting regarding the frequency of monitoring for Clozaril-treated patients.  During this meeting, the FDA requested that we develop a model that would estimate the incidence of agranulocytosis if monitoring were reduced in frequency or discontinued.  The recommendation was to develop a model that was similar to the one that was outlined in the Briefing Book for the Psychopharmacological Drugs Advisory Committee held on July 14, 1997, which was submitted on April 28, 1997 (NDA No. 19-758). 

This analysis plan is being provided as a supplement to our monitoring frequency analysis plan that was submitted on November 5, 2001 (NDA No. 19-758).

Principle

The method that will be used to estimate the rates of agranulocytosis and severe leukopenia if the current bi-weekly monitoring of white blood cell counts (WBC) that occurs after 6 months of treatment with Clozaril is changed to monthly or no-monitoring is based on the methods outlined in the above-mentioned briefing book.  The rates will be estimated for patients in Cohort 3 only who are defined in our monitoring frequency analysis plan (Attachment 1) referenced above. 

Data

All relevant data from Cohorts 1 and 2 who are defined in our monitoring frequency analysis plan (Attachment 1) referenced above will be used to compute relevant rates and ratios mentioned in Figure C (Attachment 2).  All relevant data from Cohort 3, subject to exclusion criteria 1, 2, and 3 and data cut-off date of September 1, 2001 will be used for projection of rates for patients in this cohort.

Method

Step 1: Combined data from Cohorts 1 and 2 contains information on Clozaril-treated patients who experienced weekly WBC monitoring.  These data will be used to update Figure C. Figure C provides estimates of various probabilities that will be used in the following steps for estimation of rates under less frequent monitoring options.

Step 2:  The number of patients in Cohort 3 that would be “caught” or “missed” under less frequent monitoring will be estimated using the  method described on pages 169-170 of the above-mentioned briefing book (Attachment 3).

Step 3: The projected number of cases of agranulocytosis and severe leukopenia will be estimated following  the method used  in Table D, page 33 of the above-mentioned briefing book (Attachment 4).  The estimated probabilities obtained  in Step 1 and the estimated number  of cases “caught” and “missed” in Step 2 will be used in computation of rates.

Step 4: Finally, Tables similar to Tables E, F, G, and H, pages 34-37 of the above-mentioned briefing book (Attachment 5) will be produced for monthly or no-monitoring of  WBC after six months, one year, and two  years of Clozaril treatment. 
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HEMATOLOGICAL RISK ANALYSIS
Methodology

Prodrome to Moderate Leukopenia:

The onset of the prodrome to moderate leukopenia was determined by examining data
for WBC counts and determining the date (= onset of the prodrome) from which the
-count showed a continual decline until- moderate leukopenia developed, allowing for
one possible increase in the count during that interval but only to a level that did not
exceed the baseline count. The duration of the prodrome was defined as the time from
onset to the date of moderate leukopenia (the first sample day with WBC < 3000) The
above definition of the onset date of prodrome was adopted from Alvir et al

Rate of Decrease of WBC During Prodrome:

Each individual patient's rate of decrease of WBC during prodrome was estimated by
the slope of the linear regression of WBC counts on time. Data on WBC counts
collected between the onset date of the prodrome to the date of moderate leukopenia
were used in this computation.

Number of Additional Cases of Agranulocytosis and Severe Leukopenia:

If the present system of weekly monitoring of WBC is changed to a bi-weekly or a
monthly (once every 4 weeks) monitoring system, then it is expected that we shall
observe additional cases of agranulocytosis and severe leukopenia. The additional
‘numbers of cases of severe leukopenia and agranulocytosis if monitoring is changed
to bi-weekly after the first six months of weekly monitoring were estimated as
follows:

Step 1 - Determine the visit dates on which patients completed six months of therapy
(adjusted for gaps longer than 28 days). Let us call this date SIXDATE.

Step 2 - Calculate TIME= Visit Date - SIXDATE. Then define WEEK as the rounded
integer value of TIME/7. As an example, if TIME=9 then WEEK=1, and if
TIME=13 then WEEK=2.

Step 3- Starting from SIXDATE designate those visits as bi-weekly visits which are 2
weeks after the latest bi-weekly visit. For a regular patient, the last visits
during WEEK=2, 4, 6, ....are considered as bi-weekly visits. For an irregular
patient, the bi-weekly visits are identified as follows: Suppose a patient had
weekly visits on WEEK=0, 1,2, 3, 5, 6,7, 8, 9, 13, 14, 15, and 16. Then this
patient's bi-weekly visits will be on WEEK=0, 2, 5, 7, 9, 13, and 15. This is
based on the assumption that a patient's next bi-weekly visit date is assigned
on the date of the current bi-weekly visit and the patient gets drug for two
weeks at a time.
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Step 4 -

Step 5 -

Step 6 -

Step 7 -

Categorize patients whose visit on the date of moderate Iéqkopenia with
2000 < WBC < 3000 falls inside or outside of a bi-weekly visit.

Assuming that the WBC counts will continue to decrease at the same rate of

“decrease during the prodrome then the number of days it will take for a

patient to develop severe leukopenia (WBC < 2000), from the date of
moderate leukopenia and the level of WBC at that time, is calculated for each
patient who is categorized as outside of the bi-weekly visit. The projected
date of severe leukopenia is then calculated by adding this estimated number
of days to the date of moderate leukopenia.

For patients who are outside of the bi-weekly visit in Step 4, check whether
the next bi-weekly visit could be a visit between the date of moderate
leukopenia and the estimated date of severe leukopenia (Step 5). If there is
no bi-weekly visit, then such patients are identified as “missed”for catching
them during the moderate leukopenia stage before developing severe
leukopenia. All other patients are identified as “caught’ before developing
severe leukopenia.

The total number of additional cases of severe leukopenia under bi-weekly
monitoring is estimated as follows: '

{(Number tissed” under bi-weekly monitoring - actual number of severe
_leukopenia patients among them under weekly monitoring) + {number
taught’ under bi-weekly monitoring at moderate leukopenia during
projection x 0.058 - actual number of severe leukopenia patients among

them under weekly monitoring}];

The total number of additional patients with agranulocytosis was estimated
as follows: -

[(Number missed”under bi-weekly monitoring x 0.452 - actual number of
patients with agranulocytosis among them under weekly monitoring) +
{number ‘taught” under bi-weekly monitoring x 0.067 - actual number of
patients with agranulocytosis among them under weekly monitoring}],

where 0.058 = the empirical probability that a patient will develop severe
leukopenia given that the patient was taught”at moderate leukopenia after
six months of therapy (32/550),

0.452 = the empirical probability that a patient will develop agranulocytosis
given that the patient was tissed” at moderate leukopenia after six months
of therapy (14/31), and

0.067 = the empirical probability that a patient will develop agranulocytosis
given that the patient was taught” at moderate leukopenia after six months
of therapy (37/550).
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Table E. Number of agran cases projected to occur after change from Weekly monitoring

In_present cohort Rate per 100,000 patient-weeks**

Timing of decrease*in  Weekly No Weekly No
monitoring frequency.  (Actual) Bi-weekly Monthly Monitoring (Actual)  Bi-weekly Monthly  Monitoring

Six months 63* 111 181 401 1.0 18 2.9 6.4
One year 39 75 116 263 0.8 1.6 2.5 5.6
Two years 16 38 53 113 0.7 16 22 4.8

* Excludes 3 cases who took Clozaril for <6 months, but developed agran after 6 months
from initiation of therapy

** Rate following the change in the frequency of monitoring

+ After start of Clozaril therapy
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Table F. Number of agran cases (and rate per 100,000 palient-weekgprojected to occur beginning 6 months
after Initiation of Clozaril therapy, by timing of reducllon in frequency of WBC monitoring

In present cohort Rate per 100,000 patient-weeks** |

Timing of decrease* in . . No . ' ) No
monitoring frequency Weekly Bi-weekly Monthly Monitoring Weekly Bi-weekly Monthly Monitoring
Six months 63* 11 18 401 10 18 2.9 6.4
One year ~ 89 140 287 ~ 16 2.2 46
Two years - 85 100 160 = . 1.4 1.6 25

* Excludes 3 cases who took Clozaril for <8 months but developed agran after 6 months
- from initiation of therapy

** Rate beginning 6 months after initiation of Clozaril therapy

+ After start of Clozaril therapy
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Table 1: Types of Patients being treated with clozapine since the introduction of generic
clozapine in the US Market

Beginning of | Continuation End of
clozapine of clozapine | (or current)
Patient treatment treatment clozapine
Type with with treatment Comments

1 Brand Brand Brand CNR has complete record of their
WBC.

2 Brand Generic Generic CNR does not have records of
WBC since their switch to generic.
Total exposure of these patients
can not be computed using CNR
data.

3 Brand Both generic | Brand CNR does not have complete

and brand records of WBC since their switch
to generic.

4 Brand Both generic | Generic CNR does not have complete

and brand records of WBC since their switch
to generic. Total exposure of these
patients can not be computed using
CNR data.

S Generic Generic Generic CNR does not have records of
WBC for these patients. Total
exposure of these patients can not
be computed using CNR data.

6 Generic Brand Brand CNR does not have complete
records of WBC since they started
with generic. Total exposure of
these patients can not be computed
using CNR data.

7 Generic Both generic | Generic CNR does not have complete

and brand records of WBC. Total exposure
of these patients can not be
computed using CNR data.

8 Generic Both generic | Brand CNR does not have complete

and brand records of WBC. Total exposure
of these patients can not be
computed using CNR data.
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Exclusion of CNR Data from Analysis

Since the introduction of generic clozapine in the US market, Novartis no longer maintains WBC
records for all clozapine treated patients since the CNR was established only for patients treated
with Clozaril. Therefore, the total exposure on clozapine can not be calculated correctly based
solely on CNR data. So, to estimate the incidence rate of agranulocytosis and severe leukopenia,
it is required to place some restrictions on the data obtained from the CNR as follows:

1.

Patients who were enrolled in CNR, but never started treatment with clozapine or had only
one record of WBC in the database -- exclude all data for these patients. [Approximately
22,000 patients will be excluded.]

For patient who started treatment with generic clozapine before any treatment with brand
clozapine (Patient types 5, 6, 7 and 8) -- exclude all data for these patients. [Approximately
20,000 patients will be excluded.]

For patient started on brand clozapine, but switched to generic clozapine at some point of
time (Patient types 2,3, and 4) -- exclude all data for these patients after the first treatment
with generic clozapine. [Approximately 18,000 patients will be affected due to this. ]

For patient started on brand clozapine and have missing WBC counts for more than sixty
(60) consecutive days after December 1, 1997 (the approximate date of initiation of generic
clozapine in the US market) -- exclude all data for these patients after first such
discontinuation. [Approximately 35,000 patients will be affected due to this.]

Data from these patients are excluded because during these lapses in treatment data are not
reported to the CNR. This creates an incomplete record of WBC in the CNR for patients
possibly treated with clozapine.

Patient Disposition

To estimate the appropriate rates and ratios relevant to the objectives of this analysis, the
following cohorts of patient population are defined and graphically presented in Figure 1:

Cohort 1: Includes all patients who started brand clozapine between Feb 5, 1990 and April 30,

1995 (the cut-off date for the last report). Cohort 1 includes the following 5 kinds

of patients:

(a) Patients discontinued brand clozapine treatment before April 30, 1995.

(b) Patients continued beyond April 30, 1995, but discontinued before introduction
of generic clozapine in December 1, 1997.

(c) Patients continued beyond December 1, 1997, but discontinued before the
initiation of bi-weekly monitoring in April 1, 1998.

(d) Patients continued beyond March 31, 1998, but discontinued before September
1, 2001 (the new data cut-off date for the current Analysis).

(e) Patients continuing treatment with brand clozapine on September 1, 2001.
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Cohort 2:

Cohort 3:

Note that Cohort 1 includes all patients who were included in the last report
submitted to FDA on frequency of WBC monitoring [Briefing Book submitted
April 28, 1997 for PDAC meeting July 14, 1997]. Cohort 1 includes data from
approximately 97,000 patients.

Includes all patients who started brand clozapine between May 1, 1995 and

September 1, 1997 (six months before the introduction of biweekly monitoring

option). This cohort includes the following 3 kinds of patients:

(a) Patients discontinued brand clozapine treatment before April 1, 1998.

(b) Patients continued on brand clozapine beyond March 31, 1998, but discontinued
before September 1, 2001 (the new data cut-off date for the current Analysis).

(¢) Patients continuing treatment with brand clozapine on September 1, 2001.

Cohort 2 includes data from approximately 40,000 patients.

Includes all patients who started brand clozapine after September 1, 1997 (six

months before the introduction of biweekly monitoring option). This cohort

includes the following 3 kinds of patients:

(a) Patients discontinued brand clozapine treatment before April 1, 1998.

(b) Patients discontinued brand clozapine treatment after March 31, 1998, but
before September 1, 2001.

(c) Patients continuing treatment with brand clozapine on September 1, 2001.

Cohort 3 includes data from approximately 23,000 patients.

Figure 1: Population Cohorts
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Table 2: Patient Disposition

Number of
Patients

Enrolled 206,209
Excluded from analysis due to:

Criteria 1 22,378

Criteria 2 20,440

Number of patients for whom part
of data will be excluded due to:
Criteria 3 Criteria 4

To be included in analysis:

All Cohorts 160,992 17,550 35,488
Cohort 1 97,464 10,787 21,060
Cohort 2 40,122 4,008 9,455
Cohort 3 23,411 2,755 4,973

Enrolled:

Criteria 1:

Criteria 2:

Criteria 3:

Criteria 4-:

Patients had at least one WBC after February 5, 1990

Exclude patients who were enrolled in CNR, but never started treatment with clozapine or had only one record of
WBC in the database

Exclude patient who started treatment with generic clozapine before any treatment with brand clozapine (Patient
types 5, 6, 7 and 8)

Patient started on brand clozapine, but switched to generic clozapine at some point of time (Patient types 2,3, and
4) after December 1, 1997. For these patients, all data collected after the first treatment with generic clozapine will
be excluded from analysis.

Patient started on brand clozapine and have missing WBC counts for more than sixty (60) consecutive days after
December 1, 1997 (the approximate date of initiation of generic clozapine in the US market). For these patients, all
data collected after the first such discontinuation will be excluded from analysis.

Proposed Analysis for the First Objective

Analysis of Data for Cohort 1:

la.

1b.

le.

1d.

Life table Analysis using data from February 5, 1990 to September 1, 2001. This will
provide long-term rates of events.

Life table Analysis using data from February 5, 1990 to March 31, 1998. This will
provide the rates of events during weekly monitoring of WBC.

Life table Analysis to estimate the conditional annual rates of events after six (6) months,
given the patient was treated for six (6) months, using data from February 5, 1990 to
March 31, 1998. This will provide the event rate after six months of treatment with brand
clozapine under weekly monitoring.

Life table Analysis to estimate conditional annual rates of events after six (6) months,
given the patient was treated for at least six (6) months, using data from April 1, 1998 to
September 1, 2001. This will provide the event rate after six months of treatment with
brand clozapine under bi-weekly monitoring.
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Table G. Additional agran cases projected to occur as a result of switching from weekly
to less-frequent monitoring

*

In Present Cohort Added rate per 100 ient-we
Timing* of decrease No : No
in monitoring frequency Bi-weekly  Monthly Monitoring Bi-weekly Monthly Monitoring
Six Months 48 118 338 0.8 19 5.4
One year 36 77 224 0.8 1.7 4.8
Two years 22 37 97 0.9 1.5 4.1

+ After start of Clozaril therapy

* Rate following the change in the frequency of monitoring
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Table H. Number of agran deaths projected to occur after change from weekly monitoring

In Present Cohort — Rate per 100,000 patient-weeks”™
Timing of decrease in No . No
monitoring frequency Case-fatality Bi-weekly Monthly mo_nitoring Bi-Weekly Monthly monitoring
Six months 3% 3 5 12 0.0 0.1 0.2
15% ' 17 27 60 0.3 04 1.0
One year 3% 2 3 8 0.0 0.1 0.2
15% 11 17 39 0.2 0.4 0.8
Two years 3% 1 2 3 0.0 0.1 0.1
15% 6 8 17 0.2 0.3 0.7

* Mortality rate following the change in the frequency of monitoring.
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Figure C

Experienee of 67,661 US Clozaril users of >6 months duration

(under the weekly monitoring system )
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Note: Three (3) patients with less than 6 months of Clozaril therapy developed agranulocytosis after 6 months
from the start of the Clozaril therapy. These cases are not included in the chart.
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Table D. Approach to estimating the incidence of agranulocytosis after
> 6 months of Clozaril treatment under a policy of biweekly
hematologic monitoring

Estimated # of cases | |
developing moderate leukopenia % progressing

in tabase (1 fo agran (2) Agran cases [(1) x (2)]

Patient is “caught” - : _
while still at stage of 581 x .73 =424 .067 284

moderate leukopenia

Patient is not 581 x .27 = 157 452 71.0
“caught” ‘ '
Moderate leukopenia — — 12.0
never develops

Total ' 111






