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Proposed Use:

Pramipexole should be given T.I.D.. Dosages should be increased
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increased any sooner than every 5-7 days. In most studies a 7 week dose
escalation scheme was followed: 0.125 TID.,025T.ID., 0.5 T.I.D.,
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1 Summary of Pramipexole Safety Update Review

The original ISS summarized the safety experience for 1408 patients with about 815 person-
years (PYs) of pramipexole use, most of it (800 PYs) coming from the Parkinson’s Disease
(PD) trials. This safety update brings the total to 2146 patients with 1925 PYs of pramipexole
exposure, most of it (1878 PYs) coming from the PD trials. This increased exposure does not
change the findings, add new clinically significant adverse events (AEs), or new safety issues
to the original review.

In the safety update, there is doubling of the number of deaths (15 new cases) in the
pramipexole patients, but this is a reflection of more than doubling of the exposure, as noted
above. The reports on serious AEs, dropouts, and common AEs were much of the same when
compared o the original review. Since most of the new information comes from open-label
uncontrolied trials, and most of the patients are not uniquely exposed, incidence rates are not
presented here. There were no AEs clinically consistent or suggestive of hepatic failure or
necrosis, urolithiasis, agranulocytosis, or aplastic anemia. No new cases of rhabdomyolysis
were reported (there was one case in the original review).

In summary, pramipexole use is not associated with increased risk for deaths, serious AEs, or
dropouts in PD patients. While there was a clear increase in CV effects (syncope and OSH)
attributable to pramipexole in the phase 1 healthy volunteers, no significant differences from
placebo were observed in the phase 2/3 trials.

APPEARS TH!S WAY
ON ORIGINAL
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2 Background

Following the review of NDA 20-667 (submitted by Pharmacia & Upjohn on Dec 26, 1995),
the agency informed the sponsor, with a letter dated Dec 23, 1996, that the application is
approvable for the treatment of the signs and symptoms of idiopathic Parkinson’s disease (PD),
upon the submission and favorable review of a safety update. The present submisssion is the
safety update report on pramipexole using 2/29/96 as the cutoff date.

2.1  Overview of the Safety Update

The present submisssion is a compilation of data from the original submission and data
analyzed since that submission. The sponsor’s presentation of the information follows the same
format as the original submission, unfortunately, there is no separation of the new data from
the old, thus making a clear identification of the new data very cumbersome. As in the case of
the original Integrated Safety Summary (ISS), the sponsor provides pooled descriptions and
analyses of the treatment emergent adverse events (AEs), but upon special request, a
supplement with separate tables of early-treatment (ET) and advanced-treatment (AT) PD
patients was also submitted.

3 Methods of Safety Update Review

This review will follow the format used in reviewing the original submisssion: stratification of
patients into ET and AT populations with a separate review and analysis of the RCTs in the ET
and AT patient populations (3 studies from the ET trials and 5 from the AT trials), and

wherever pertinent, mention the findings from the other studies (open-label PD, schizophrenia,

and depression). ‘

The majority of the new safety data comes from the uncontrolled ongoing PD trials and newly
completed trials in schizophrenia and depression. Since this update does not include any further
completed RCTs in ET patients, the comparative information on the ET patients presented in
the NDA review has not changed. There is one new completed RCT in the AT patient
population and this review will update all pertinent tables in this patient population to reflect
the addition of the newly completed RCT.

It is not practical to discuss incidence rates for the overall database, since most of the new
information comes from open-label, uncontrolled trials, and most of the patients are not
uniquely exposed (they were counted in the original NDA review, and they simply have
continued their participation in the uncontrolled trials). For this reason, denominators are left

out of most tables to avoid confusion.

3.1  Review of Safety Issues Identified in The Sponsor’s Proposed Labeling
The sponsor’s most recent updated proposed label, 1/27/97, is a very close approximation of
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the division’s revised version forwarded to the sponsor with the approvable letter. The sponsor
has completed the missing sections requested by the division and has responded to outstanding
issues. Besides few language changes (for clarity), the only glaring difference between the
division’s version and the sponsor’s, is the sponsor’s deletion of the item pertaining to
rhabdomyolysis in the precautions section. The sponsor’s rationale is that it brings. undue
attention to a case that the sponsor considers a “unique circumstance”. Of minor consequence,
the sponsor has not incorporated the data from the newly completed RCT in AT population in
the presentation of the 1% AE table in the adverse events section.

4 Review of Findings
4.1  Description of the Pramipexole Development Program

The original ISS described pramipexole treatment emergent AEs based upon observations from
19 Clinical Pharmacology studies, 16 completed phase II-III clinical trials, and 15 ongoing
trials.

Of the 19 clinical pharmacology studies involving %97 (260 PPX and 37 placebo) subjects, 17
were conducted in healthy volunteers, 1 (protocol 60) was conducted in volunteers with
impaired renal function, and 1 (n=3) was conducted in APD patients.

Of the 16 completed phase II-I1I clinical trials (i) 9 (studies---#1, 4, 17, and 21 in ET, and
studies---#10, 18, 19, 20, and 22 in AT) were PD studies involving 1253 (702 PPX and 551
placebo) patients; and (ii) 7 were completed studies in schizophrenia involving 322 (177 PPX,
50 comparator, and 95 placebo) patients. There were also 15 ongoing studies: (i) 10 ongoing

PD studies (controlled and open label); (ii) 3 schizophrenia studies; and (ii1) 2 depression
studies.

This Safety Update Report provides additional safety data from (i) one newly completed study
in PD {protocol 36); (ii) 2 studies in depression (protocols 37 and 43); (iii) 2 studies in
schizophrenia (protocols 7 and 67); and (iv) safety data from the open-label ongoing studies.
Data from the unfinished controlled studies are not available due to the blind. A tabulation of
an updated patient accountability of the completed studies is detailed in table 4.1.1:

APPEARS TH!S WAY
ON ORIGINAL
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able 4.1.1 Patient Accountability (All Completed Studies)
‘ Number of Patjents
Pramipexole Placebo Comparator Total
Phase | 260 37 - 297
(Clinical -
hase II/III
D Total 794 633 - 1511
EPD 416 262 - 678
APD 366 371 84 821
Other* 12 - - 12
Schizophrenia 201 95 50 346
Depression 231 69 - 300
otal 1226 797 134 2157

*Protocol 55, an Italian study was prematuTely terminated (Jan. 96

), because the investigator was not able to
recruit enough patients.

The newly completed study in PD, protocol 36 is a’randomized, double-blind, placebo-
controlled study in AT involving 247 patients (80 PPX, 83 placebo, and 84 bomocriptine).
This multi-center, Non-US study was similarly designed as the other AT RCTs, except for the
addition of an active control arm. No major differences in the findings (exposure,
demographics, deaths, serious AEs, dropouts, and other AEs) were noted between this
protocol and the others, hence no separate tables of data will be presented here for this study
alone, but new data tables will be presented that incorporate this study.

42 Description of the Population

The updated demographic information of the RCTs is not different from the demographics
tables of the original review. There were no statistically significant differences between the
pramipexole and placebo groups with respect to age, sex, or race. The demographic

characteristics of the ET and AT population were generally representative of the expected
demographics of PD patients.

4.3 Extent of Exposure
4.3.1 Extent of Exposure, Overall and Stratified by Duration of Use
The exposure in the original review was based on 1408 pramipexole patients for a total of

274.4 patient years. This safety update adds 738 pramipexole patients from newly completed

and ongoing studies in all treatment groups. Table 4.6.1.1 displays the updated exposure in
patient years: -
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Table 4.6.1.1. Number of Patients and Estimated Person-Years (PYs)
in Patients with pramipexole Use up to 2 Years

Completed Trials Completed + Ongoing Trials
N PYs N* PYs
Phase I ~
Healthy Volunteers+ 250 - 276 -
PD Patients (0023) 3 - 3 -
Phase 2/3 (PD, Schizophrenia and Depression)
All Patients@ 1213 351.46 2146** 1924.67¢+
0-24 Months 1213 351.46 1924 1358.92
) - >6-24 Months 353 223.71 939 1196.63
>12-24 Months 2 2.84 671 986.54
All PD Patients# 782 305.72 1715 1878.94
0-24 Months 782 305.72 1493 1313.19
>6-24 Months 350 219.93 936 1192.85
>12-24 Months 0 ' - 669 983.70
ET Patients& 388 134.59 777 867.56
0-24 Months 388 134.59 702 699.28
>6-24 Months 137 84.66 493 662.31
>12-24 Months 0 - 401 588.26
AT Patients& & 340 161.73 884 1001.98
0-24 Months 340 161.73 737 604.50
>6-24 Months 213 135.27 443 530.54
>12-24 Months 0 - 268 395.45
" {L_ Schizophrenia Patients! 200 17.77 200 17.77
0-24 Months 200 17.77 200 17.77
>6-24 Months 0 - - -
>]2-24 Months 0 - - -
Depression Patients!! 231 27.96 231 27.96
0-24 Months 231 27.96 231 27.96
>6-24 Months 3 3.78 3 3.78
>12-24 Months 2 2.84 2 2.84

* Patients were counted only once

** Includes 147 AT PPX patients with continued use
PY) and 75 ET PPX patients with continued use b

PY).

beyond 24 months (total of 105.48 additional
eyond 24 months (total of 38.28 additional

+ All completed Studies are 3, 25,26, 27, 28, 29, 30, 3 1,47, 51, 61, 62,63, 64, 65, 69, and 73; one ongoing study (0060)
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@ All completed studies are: 1,4,7, 10, 15, 17, 18, 19, 20, 21, 22, 24, 33, 34, 36, 37, 43, 48, 49, and 67; all open-label ongoing studies are: 2,
6,11, 13, 14, 16, and 52.

# AL AT + All ET studies

& Al completed ET studies are 1, 4, 17, and 21; all open-label ongoing ET studies are 2,6, and 16.

&& All completed AT studies are 10, 18, 19, 20, 22, and 36; all open-label ongoing AT studies arc 11, 13, 14, and 52.
! AH completed schizophrenia studies arc 7,15, 24, 33, 34, 48, 49, and 67.

! Al completed depression studies are 37 and 43.

-~

Overall (including the extension trials that are ongoing), a total of 2146 patients with 1924.67
PYs of pramipexole use are included in the exposure data, most of it (1878.94 PYs) coming

from the PD trials.

APPEARS TH!S WAY
S - - ON ORIGINAL
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(_, 4.4 Mortality in Phase 2/3 Studies
4.4.1 Pramipexole Mortality Compared to Placebo

Fifteen additional pramipexole patients and one placebo patient died during study participation
between the NDA (cut-off January 31, 1995) and this safety update report (cut-off February 2,
1997). Therefore, the total number of pramipexole patients who died is 29 (14 deaths observed
in the original review), and all 29 came from PD patients. Table 4.8.1.1 shows the estimated
mortality rates for pramipexole and placebo separately in ET and AT patients, and in
Schizophrenia and depression patients:

F> % ]

Table 4.8.1.1. Rate of Mortality Observed

Deaths N PYs Rate / RR**
100 PYs 95% Cls

PD Completed RCTs

ET Patients (studies 1, 4, 21)

Pramipexole 1 388 134.60 0.74 0.79
‘ (0.05, 12.5)
Placebo 1 235 106.5 0.90
) AT Patients (studies 10, 19, 20, 22, 36)

Pramipexole 4 340 161.7 2.5 1.9

(APPEARS THIS WAY £ ©.36, 10.3)

ON 0 R ‘ G : H AL Placebo 2 347 154.9 1.3
Schizophrenia (studies 7, 15, 24, 33, 34, 48, 49, 67) APPEARS TH !S WAY

Pramipexole 0 200 17.8 0 0 N 0 R l G I NAL
Placebo 0 95 9.2 0

Depression (studies 37, 44)

Pramipexole 0 231 28.0 0.0

Placebo 0 69 9.5 0.0

| : Completed and Open-Label Ongoing Trials

ET Patients (studies 1, 4, 21, 2, 6, 16)

Pramipexole 8 777 867.6 0.9 not
applicable#

Placebo 1 235 106.5 0.9

AT Patients (studies 10, 19, 20, 22, 36, 11, 13, 14, 52)

Pramipexole 18 884 1002.0 1.8 not
applicable#

Placebo 2 347 1549 1.3

** Rate Ratio (Relative Risk) of Pramipexole is defined as: (Death/100 PYs of PPX )/ (Death/100 PYs of Placebo)
#  Because all patients in the ongoing part received pramipexole.

Four patients in study 0012 died but are not included in this table because the randomization codes, # of })atients, and drug exposure data were
not available. Among these patients, three (#23, 599 and 424) received PPX, one (#118) received placebo.
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The increase in absolute numbers of deaths (29 from 14) is simply a reflection of greatly
increased exposure. The pramipexole mortality rate per 100 PYs was 3.5 fold greater in AT
compared to ET pramipexole exposed patients, but equivalent in the placebo patients.

There were no deaths reported in the schizophrenia and depression (completed or ongoing)
studies. There were no deaths reported in the 19 Phase 1 studies.

4.4.2 Description of Deaths Observed During Pramipexole’s Use

The table below presents a summary of deaths reported in the safety update:

Table 4.4.2.1 Patients deaths which occurred between 1/31/95 and 2/29/96

) " Study Patient Dﬁys onstudy | Cause of death
Pramipexole
2 2128 406 Myocardial Infarction
2333 359 Cardiac arrest
2334 425 «| Suicide (secobarbital 0.D.)
11 1181 396 Pulmonary Carcinoma
1227 237 Sudden Death
TH'S WAY 1296 152 Cardiac failure
GIMAL 1170 481 Myocardial Infarction
12 599 196 Sudden Death
13 500 62 7 (lost to follw-up)
89 87 Arrythmia/cardiogenic shock
478 105 pneumonia
- 16 16128 185 accidental injury (gunshot)
36 229 238 Multi-system failure
52 423 241 Prostate carcinoma
642 254 Myocardial Infarction
Placebo
36 430 263 Cerebral Infarct/UTI

A complete review of the death cases did not reveal any apparent association to the use of

PPX.

10
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4.5 All-Cause and AE Dropout Risks

A tabulation of the number of patients that dropped out due to serious AEs reported in the
safety update is detailed in table 4.5.2:

able 4.5.2 Number of patients that dropped out due to serious AEs ¥
Number of Patients
Pramipexole
D Total 32
p— m APPEARS TH!S WAY
APD 19 ON ORIGINAL
ISchizophrenia 1
Depression 2
otal 35

>

4.5.1 ET Studies

As mentioned earlier, no new ET RCTs were completed and hence there are no changes to the
original review.

4.5.2 AT Studies

Table 4.5.2.1 shows the reasons for study dropout in AT patients (completed double-blind,
placebo-controlled PD trials including the newly completed study #36) by treatment groups.

Table 4.5.2.1 Premature discontinuations: AT Trials (10, 19, 20, 22, & 36)
Number (%) of Patients
Pramipexole (N =340) Placebo (N=347) Bromocriptine (N =84)
Reason For Discontinuation
N % N % N %

Adverse Events 46 13.5 77 222 17 20.2
Lack of efficacy 3 0.9 5 1.4 1 1.2
Protocol Violation 2 0.6 I 03 0 0.0
Lost to Follow-up 0 0 2 0.6 0 0.0
Other 13 38 9 2.6 1 1.2
Total Patients 64 18.8 94 27.1 19 22.6

This reveals no overall changes from the original review.
4.6  Clinical Characteristics of AEs that were Associated with Dropout

4.6.1 Most Common AEs associated with Dropout in ET Patients

11
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No new ET RCTs were completed and hence there are no changes to the original review.

4.6.2 Most Common AEs associated with Dropout in AT Patients

Table 4.6.2.1 is an updated list of AEs, irrespec

dropout in more than 1% of AT patients:

APPEARS TH!S WAY
ON ORIGINAL

Only hallucinations were associated with dropout in more than 1%

Table 4.6.2.1
AT Patients

L

tive of severity, that were associated with

Adverse Events with PPX Which Caused Study Termination

Occurring with Frequency > = 1%

. . . Number (%) of Patients

occurred 2 times more frequently than with placebo.

4.7

Serious AEs Associated with Pramipexole

Pramipexole Placebo Bromocriptine

Adverse Event N(%) N(%) N(%)
Total Patients (N) 340 347 84
CONFUS 8 (2.35) 7 (2.02) 1(1.2)
DIZZINESS 4(1.2) 5(1.4) 0
DYSKINESIA 6 (1.8) 4(1.2) 0
EXTRAPYR SYND 7(2.1) 34 (9.8) 7 (8.3)
HALLUCIN 8(2.4) 3 (0.86) 0
HYPOTENS POST 7@2.1) 4(1.2) 0 _L

Studies included M/2730/0010, M/2730/0019, M/2730/0020, M/2730/0022, and M/2730/0036

of pramipexole patients and

A tabulation of the number of serious AEs reported in the safety update is detailed in tabje 4.7.1:

able 4.7.1 Frequency of serious AEs

Number of Serious AEs
Pramipexole

PD Total 288

EPD 121

APD 167
Schizophrenia 2
[Depression 5

otal 583

A tabulation of the number of patients with serious AEs

in table 4.7.2:

12
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able 4.7.2 Number of patients with serious AEs
Number of Patients with Serious AEs
Pramipexole
ot __ i APPEARS THIS WAY
£ z ON ORIGINAL

Schizophrenia 2
Depression 3

otal 176

As most serious AEs reported come from open-label trials, there is no basis of comparison. A
complete review of all serious AEs leading to death or discontinuation did not reveal any apparent
association to the use of PPX. There were no serious AEs consistent with liver failure or necrosis,
agranulocytosis, aplastic anemia, hemolytic anemia, seizures, or new cases of rhabdomyolysis.
There were 2 cases of syncope in the depression trials and 1 case from the PD trials.

4.8  AE Risks Associated with Pramipexole Use Irrespective of Severity

APPEARS .+ }
4.8.1 Overall RNy

ON ORiGifAL
4.8.1.1 ET Patients

No new ET RCTs were completed, and hence there are no changes to the original review.
4.8.1.2 AT Patients

Table 4.8.1.2.1 lists the AEs that were reported at 1% in the PPX arm and twice the rate of
placebo in the safety update:
APPEARS TH!S WAY
Table 4.8.1.2.1 AN ADTT R

AT Patients
Adverse Events Occurring Twice as Frequently as Placebo

Number (%) of Patients
Pramipexole Placebo

Adverse Event N(%) N(%)
Total Patients (N) 340 348
Peripheral Edema 72.1) 2 (0.6) APPEARS TH!S WAY
Weight Decrease 4(1.2) 2 (0.6) ON ORIGINAL
Arthritis 1012.9) 3(0.9)
Twitching 6(1.8) 1(0.3)
Bursitis 5(1.5) 2 (6.6)
Hallucination 55(16.2) 21(6.0)

13



Paranoid Reaction 6 (1.8) 1(0.3)
Hypesthesia 8(2.4) 5(1.4)
Delusions 4(1.2) 2 (0.6)
Rhinitis 9.7) 3(0.9) o
Pruritis 4(1.2) 2(0.6)
Accomodation Abnormality 12 (3.5) 6(1.7)
Vision Abnormali 10 (2.9 3 (0.9

Studies included M/2730/0010, M/2730/0019, M/2730/0020, M/2730/0022, and M/2730/0036

Only hallucinations (16.2 %) were reported in at least 5%

twice as frequent as with placebo.

of pramipexole patients and were

APPEARS TH!S WAY
ON-ORIGINAL

APPEARS 71415 1Ay
ON ORIGINAL

APPEARS TH!IS WAY
ON ORIGINAL
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4.9  Changes in Laboratory Parameters Associated with Pramipexole Use

There are no new significant clinical findings or safety concerns in the 8 month safety update.

-~

4.10 Changes in Vital Signs Associated with Pramipexole Use
There are no new significant clinical findings or safety concerns in the 8 month safety update.
4.11 Changes in ECG Parameters Associated with Pramipexole Use

There are no new significant clinical findings or safety concerns in the 8 month safety update.

-

5 Summary of the Safety Experience in the Pramipexole Development Program
APPEARS TH!S WAY

ON QRICINA
Overall, there are no new significant clinical findings or safety concerns in the 8 month safety
update.

5.1 General Comments

APPEARS TH!S WAY
ON ORIGINAL

Aside from the 3 new cases of syncope (2 from the depression trials and 1 from the PD trials),
there are no new significant clinical findings or safety concerns in the 8 month safety update.

5.2 Cardiovascular System

5.3 Central Nervous System
There are no new significant clinical findings or safety concerns in the 8 month safety update.
5.4 °~ Dermatological

There are no new significant clinical findings or safety concerns in the 8 month safety update.

5.5  Gastrointestinal
There are no new significant clinical findings or safety concerns in the 8 month safety update.

5.6  Genitourinary/Renal

There are no new significant clinical findings or safety concerns in the 8 month safety update.

5.7  Hematologic

15
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There are no new significant clinical findings or safety concerns in the 8 month safety update.

5.8  Metabolic Endocrine

There are no new significant clinical findings or safety concerns in the 8 month safety update,
No new cases of rhabdomyolysis are reported.

5.9  Musculoskeletal

There are no new significant clinjcal findings or safety concerns in the 8 month safety update.

5.10 Respiratory

There are no new significant clinical findings or safety concerns in the 8 month safety update.

5.11 Special Senses

There are no new significant clinical findings or safety concerns in the § month safety update.

APPEARS TH!S way
0N GRisivAL

APPEARS TH!S WAY
ON ORIGINAL

APPEARS THIS WAY
A ORIGHAL

WAY
APPEARS TH!S
ON ORIGINAL
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6 Conclusion

Review of the data in the safety update indicates that pramipexole is relatively safe. There
were no occurrences of adverse events that were not reported previously and no general
increase in incidence rates from previously reported rates.

In conclusion, when the dose of pramipexole is slowly titrated and individualized to obtain
optimum response, pramipexole is a safe treatment for patients with Parkinson’s
disease.

7 Labeling Recommendations APPEARS 715 WAY

- . . ON ORIGiNAL

Adverse Events section:

(1) The 1% table should be redone to reflect newly available data from the RCT of the AT
patient population.

APPEARS THIS WAY
Precautions section: . ON ORIGINAL

(1) The sponsor should note the occurrence of rhabdomyolysis even if the cicumstances were
unique.

/S/ APPEDS THIS WAY

l/el?/ 73 NN JRIGINAL
s John D. Balian, M.D. ' Dae T

Clinical Reviewers, Safety Group
Div. of Neuropharmacologic Drug Products

Orig. NDA 20-667

HFD-120 Div. File
HFD-120 GBurkhart\RKatz\TWheelous\JFeeney\J Sherry\JKnudsen\JBalian

APPEARS TH!S WAY
ON ORIGINAL
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Safety Team Leader’s Review of Clinical Data

NDA: NDA 20-667
Response to Approvable Letter
Date of Submission: January 07, 1997
Sponsor: - Pharmacia & Upjohn
Drug: Pramipexole 0.125 mg, 0.25 mg, 0.5 mg,
1.0 mg, 1.25 mg and 1.5 mg
Tablets
Route of Administration: Oral Titration
Proposed Indication: Symptomatic Treatment of Parkinson’s Disease
Material Reviewed: January 07 Submission that Responding to the

FDA approvable letter; January 10 Amendment
41; January 13 Amendment 42, and Medical
Officer’s Review of the Safety Update in
amendments 41 and 42.

Date of Review: 5/13/97

Summary

Pramipexole’s sponsor responded to the approvable letter with a safety update, draft
labeling and narrative responses to several queries raised by the agency in the letter and
proposed labeling. There were no new safety issues raised by the safety update, and its
findings were consistent with those in the NDA safety review. New analyzes conducted
to evaluate the effects of dose and duration of use on AE events rates were not helpful
because of limited number of events in most dose categories, and confounding of dose
with duration of use.

The sponsor changed the pregnancy category from “C” to “B” arguing that the findings
from animal reproductive studies were sufficient to conclude that pramipexole had no
teratogenic risk in rats or rabbits. The sponsor further argued that its effects on
implantation and embryo survival were similar to those with bromocriptine which is
labeled pregnancy category “B”. The review team, however, considers the reproductive
study in rats to have failed because the embryotoxicity markedly limited the number of
liters in the high dose group. Thus, until the study is repeated a pregnancy category of
“C” is justified as per 201.57.



The sponsor also proposed different language in labeling to describe the retinal toxicity
that was observed in albino rats. In my opinion, the effect of that language is to
accentuate the uncertainty of the finding’s relevance to human users of pramipexole.
The FDA proposed language tells the reader not to discount the finding because the
potential mechanism of the effect generalizes to humans. Such caution seems justified
since there is little data addressing the long-term effects of pramipexole use in humans.

Finally, the precaution that the FDA recommended to describe the one case of
rhabdomyolysis was removed from labeling by the sponsor. Since pramipexole’s use
was associated with slight increase in the mean CPK, the precaution seems justified.
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Background

The FDA issued an approvable letter for pramipexole on December 23, 1996. In that
letter, the agency requested a safety update and suggested the conduct of in vitro studies
to evaluate potential drug interactions with pramipexole. Also included with the letter
was proposed labeling that made several requests of the sponsor, most notably a request
to conduct dose-response and time since first exposure analyzes of the safety data for
events that were numerically more frequent than with pramipexole and occurring in
more than 1% of patients. On January 7, the sponsor responded by providing a safety

update, new labeling, additional analyzes and a discussion of the issues raised in the
approvable letter.

Dr. Balian, who was the safety reviewer for the NDA, reviewed the safety update and
concluded that the findings were consistent with those in the NDA and that there were
no new issues to address. After reviewing the safety update, I concur with Dr. Balian.

Dr. Steele, who was the pharmacology reviewer for the NDA, has reviewed the
sponsor’s proposed changes to the clinical pharmacology, animal toxicology and
pregnancy sections of labeling. His comments and recommendations are considered
further below. Dr. Ibrahim reviewed the in vitro studies submitted to address the FDA
request for in vitro data to address potential for drug interactions. It is her opinion that

these data are sufficient to conclude that pramipexole is unlikely to affect important
cytochrome P450 isoenzymes.

Based upon changes to the labeling that were proposed by the sponsor, there are still
three issues to consider where there may be some disagreement between the FDA and
the sponsor. First, the sponsor has proposed a pregnancy category of “B” while the
FDA had concluded that a pregnancy category of “C” is justified based upon the
available data. Second, there is some disagreement over the nature of the language to be
used to describe the uncertain relevance to humans of the retinal toxicity that was
observed in albino rats. Finally, the sponsor removed the precaution that described the
one patient with rhabdomyolysis that had been added by the FDA. These issues are
discussed further below along with the validity of the dose response and time since first
cxposure analyses conducted by the sponsor at the FDA’s request.

Pregnancy Category

In rabbits, there were no adverse reproductive effects observed at 10 mg/kg/day which
the sponsor states is 71 times the AUC in humans. In the animal reproductive studies in
rats, three effects were associated with pramipexole exposure: (1) When pramipexole
was administered throughout pregnancy at 2.5 mg/kg/day, implantation was impaired.
(2) In the organogenesis rat study, significant embryonic loss occurred in the high dose

group (1.5 mg/kg). (3) Postnatal growth and development was impaired at doses as low
as 0.5 mg/kg/day.



While the effects on implantation, and postnatal growth and development were
considered by Dr. Steele to be possibly related to pramipexole’s effect on prolactin,
which if true may limit the relevance of these findings to humans, the embryotoxicity
prevented a complete evaluation of teratogenicity by markedly reducing the number of
litters available for observation in the high dose group. While the sponsor states that the
AUC resulting from the exposures in the two lower dose groups covered the expected
human exposure, Dr. Steele considers the high dose group to be have been paramount
to evaluating the teratogenic potential of pramipexole because several rare birth defects
were observed in the two lower dose groups. Since the findings in the highest dose
group were critical in interpreting the study, Dr. Steele considers this organogenesis
study to have failed and, in fact, recommended repeating it.

The sponsor argues that the effects observed with pramipexole were the same as those
with bromocriptine which is labeled “B”. However, the bromocriptine labeling suggests
that the number of litters available for review were sufficient in the high dose
bromocriptine group. The labeling also describes the birth outcomes from prospective
follow-up of maternal exposures which may or may not have contributed to the decision
to label it “B”. ; )

Thus, it seems that without even considering the relevancy of the findings that may be
attributable to prolactin, a consideration that may be complex because of potential
difficulties in directly attributing any effects to decreases in prolactin, pramipexole
should be labeled “C” at least until the sponsor conducts the appropriate studies.

Retinal Toxicity in Albino Rats

While there is some disagreement about whether the effects (loss of photoreceptor cells,
degeneration of retinal pigment epithelium) should be referred to as “retinal
degeneration” or “retinotoxicity”, the sponsor prefers language that does not mention
any link to humans. The FDA, however, used the following wording “The potential
significance of this effect in humans has not been established, but cannot be disregarded
since retinal disk shedding is a universal vertebrate mechanism.” Since no human data
has been collected on retinal changes with long-term treatment, the FDA wording
seems more prudent since the potential mechanism of the effect may generalize to
humans.

Rhabdomyolysis

In the sponsor’s discussion about the one case of rhabdomyolysis observed with
pramipexole, more history was provided, in that the event occurred after rigorous
exercise. Rigorous exercise is generally accepted as being a risk factor for
rhabdomyolysis. While I would tend to agree with the sponsor in that one case of any
rare event is usually not a justification for a precaution, there is more to the signal in
this case.



.

In Dr. Balian’s original review of the NDA, there was a mean increase of about

u/L in CPK across several studies, with the difference from placebo having reached
statistical significance in two studies. While the evidence of a slight increase in the
mean seemed compelling, there was no increase in the percentage of patients who had
increases that were of clinical concern. Thus, the slight increase in the mean CPK was,
by itself, not considered to be clinically significant. Nevertheless, since there was one
accepted case of rhabdomyolysis, a precaution seemed appropriate. In fact, if there had
been increases of CPK that were clinically significant, a warning statement could be
justified. Thus, a precaution seems consistent with the safety findings.

Effect of Dose and Time Since First Exposure on AE Rates

Based-upor the FDA comments contained in the proposed labeling included with the
approvable letter, the sponsor has conducted more specific analyses to evaluate dose
response. These analyzes were used to clarify the role of dose and time on the risk
associated with pramipexole use. However, the analyzes of dose, while confounded
with time since the studies allowed titration to clinical endpoints, contained are too few
events in dose groups to reach a conclusion about the effect of increasing dose. Thus, I
would recommend not mentioning these issues in labeling.

Conclusion and Recommendation

Review of the pramipexole safety update and the sponsor’s response to the approvable
letter did not identify any new safety issues for consideration. The embryotoxicity
observed in the rat reproductive studies justifies a pregnancy category “C”. Because the
potential mechanism for the retinal toxicity observed in albino rats generalizes to
humans, language should clearly articulate this potential risk. A precaution describing
the one case of rhabdomyolysis is Justified given the slight increase in mean CPK
observed in the clinical studies.

APPEARS THIS way

/S/ 04 DRIGIAL

Greg Bﬁrkhart, M.D., M.S.
Safety Team Leader, Neuropharmacological Drug Products, HFD-120

cc:HFD-120\Burkhart\Katz\Leber
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MEMORANDUM
DATE: June 16, 1997

FROM: Deputy Director
Division of Neuropharmacological Drug Products/HFD-120

TO: Director
Office of Drug Evaluation I/HFD-1 01

SUBJECT: Review of Sponsor's Response to Approvable Letter for
Pramipexole, NDA 20-667

On December 23, 1996, the Agency sent an Approvable letter to Pharmacia
& Upjohn, Inc. for NDA 20-667, Pramipexole in patients with Parkinson’s
Disease. The letter asked only for the sponsor to accept specific dissolution
specifications and methodology as well as submit g safety update. In

addition,of course, there were multiple questions embedded in the draft
labeling that accompanied the letter.

The sponsor responded to the Jetter in a submission dated 1/7/97. In that
response, the sponsor 1) made a number of changes to the proposed draft
labeling, 2) responded to the questions and requests embedded in the
draft, 3) submitted a safety update, and 4) agreed to the dissolution
specifications and methodology described in the letter.

The sponsor’s response has been reviewed by Drs. Balian and Burkhart of
this Division, in reviews dated 2/27/97 and 5/13/97, respectively, and by Dr.
Baweja of OCPB, in a review dated 4/30/97. No new safety issues
emerged. Of note, however, Dr. Burkhart concluded that a reliable analysis
of dose response of ADRs could not be performed because 1) dose and
time were confounded (due to the fact that the studies used a titration
design), and 2) there were too few events of interest in any dose group.
This conclusion is important because we asked the sponsor to include in
labeling a description of those ADRs, if any, that were dose related. Based
on Dr. Burkhart's review, no such statements will be included (see below).

The division reviewed the sponsor’s draft labeling, and had a number of
areas of disagreement with the firm. The division constructed revised draft
labeling, and “faxed” this revised version to the sponsor on 5/28/97. The
company informed us of their continued disagreement with some of our
proposed language and, as a result, these residual issues were discussed



in a telephone call on 6/1 0/97.

At this meeting, the Agency and sponsor came to agreement on essentially
all issues (minor wording in a few areas was left to the firm to draft). A
revised draft of labeling was sent to the Division on 6/12/97. This draft is
acceptable with a few minor changes. This most recent draft (again, which
we find acceptable) differs from the draft label accompanying the
Approvable letter in several important ways:

D3, D2, and D4 receptor sub-types, but that describes (at the Division’s
urging) the relevance of this binding for Parkinson’s Disease as being
unknown. - -

- Also, they have removed the last sentence of this section, which discussed

the effects of pramipexole on neuronal dopamine metabolism in animals.

2) CLINICAL STUDIES: The Sponsor corrected the number of placebo
controlled double blind trials described to 7, not 8, as had been originally
(and incorrectly) stated.

4) PRECAUTIONS: The language in the sub-section called
Retinotoxicity in Albino Rats has been changed to be somewhat more
detailed and to include a statement about the potential relevance to
humans. The sub-section itself has been re-named: it is now called Retinal
pathology in albino rats.

5) ADVERSE EVENTS: In the draft labeling accompanying the
Approvable letter, we asked the Sponsor to draft statements about the dose
relatedness of ADRs for both early and late PD pqtients.. Upon revieyv of this



(

6) DOSAGE AND ADMINISTRATION: In this section, we included a
table of dosing adjustments necessary for patients with renal impairment.
In this table, for the last category of patients (those with severe
impairment), we had written WARNING in the space for the proposed
dosing. Upon further reflection, we decided that this was cryptic, at best.
The revised version now reads “The use of MIRAPEX has not been
adequately studied in this group of patients”.

In addition to these changes, the sponsor has adequately responded to all
the questions we asked in the body of the draft labeling.

RECOMMENDATIONS

The application should be approved and the attached Approval letter
should be sent to the sponsor.

/8/

Russell Katz, M.D.
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CLINICAL REVIEW AND EVALUATION OF EFFICACY

NDA 20-667

Mirapex (pramipexole)

APPEADS ~ig oy

eN ORIGINAL
Reviewer: John Feeney, M.D.
James Sherry, M.D., Ph.D. (Studies 19 & 22)
Date: September 13, 1996
Sponsor: Pharmacia & Upjohn
Indication: Parkinson’'s Disease

NDA Submission Date: December 28, 1995
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Introduction:

Overview of Studies Pertinent to Efficacy

There have been 9 completed controlled trials addressing the efficacy of
pramipexole in Parkinson’s Disease.

Four of the 9 were conducted in patients with early PD and did not allow
concomitant L-dopa therapy: Studies 1,4,17, and 21.

Five of the 9 were conducted in patients with advanced PD, including
patients on concomitant L-dopa therapy: Studies 10,18,19,20, and 22.

Early disease was defined as Hoehn and Yahr stages 1-3. Patients in these
studies could not be on concomitant L-dopa, but could take some other
drugs use to treat symptoms, including amantadine, deprenyl, and
anticholinergics. Advanced PD was defined as Hoehn and Yahr stages 2-4,
requiring concomitant L-dopa and experiencing some of the adverse events
associated with longterm use of L-dopa, including “on-off” periods and
dyskinesias.

Studies 1,4, and 10 are the most recent studies (completed around
January 1995) and the largest. The sponsor considers these 3 studies the
“pivotal” studies. However, Studies 19 and 22 (both in advanced PD)
are not small. Study 19 randomized 78 patients to 2 groups and Study 22
randomized 69 patients to 2 groups. These 2 studies are reviewed by Dr.
James Sherry, incorporated into this document.

Study 20 is a very small, double-blind, placebo-controlled trial in
advanced PD. It showed no difference between groups, but it really is too
small to lead to any generalizations. |t stopped enrollment prematurely.

Study 21 is a very small, double-blind, placebo-controlled trial in early
PD. It showed a difference in favor of pramipexole. It stopped enroliment
prematurely.

Studies 17 and 18 were both single-blind studies, but seem capable by
design of demonstrating a difference in favor of the active agent,
pramipexole. However, Study 18 in advanced PD showed no difference
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1 Multicenter, Ascending dose, Randomized, 26 |- 335
Double-blind, Placebo-controlled, Parallel- (164 /171)
group Study

4 Multicenter, Dose response, Randomized, 20 264
Double-blind, Placebo-controlled, Parallel- (213/51)
group Study

10 Multicenter, Ascending dose, Randomized, 25 360
Double-blind, Placebo-controlled, Parallel- (181/7179)
group Stu_dy | ) |

___ Other Double-Blind Controlled St die

19 Multicenter, Ascending dose, Prospective, 9 77
Randomized, Double-blind, Placebo- (4317 34)
controlled Study

20 Randomized, Double-blind, Placebo- 1 19
controlled, Parallel-group Study (9/710)

21 Multicenter, Randomized, Double-blind, 6 24
Placebo-controlled, Parallel-group Study (11/13)

22 Multicenter, Ascending dose, Randomized, 9 69
Double-blind, Placebo-controlled, Parallel- (36/33)
group Study :

.~ Single-Blind Controlled Studies

17 Multicenter, Ascending dose, Prospective, 4 55
Randomized, Single-blind, Placebo- (28727)
controlled, Parallel-group Study

18 Multicenter, Ascending dose, Prospective, 6 50
Randomized, Single-blind, Placebo- (261 24)
controlled, Parallel-group Study

vd



M/2730/0005 Multicenter, Ascendlng dose Randomized, - 33 ... 176
Double-blind, Placebo-controlled Parallel- (1/31/95)
group Study :

M/2730/0012 Multicenter, Ascending dose, Randomized, 52 236
Double-blind, Placebo—controlled Parallel- (1/31/95)
group Study

M/2730/0036 Multicenter, Ascending dose, Randomized, 36 124
Double-blind, Placebo-controlled Parallel- (1/31/95)
group Study

M/2730/0055 Randomized, Double-blind, Placebo- 1 6
controlled Parallel-group Study (1/31/95) _

M/2730/0002 | Open-label extension of 1 26 281

(1/31/95)

M/2730/0006 Open-label extension of M/2730/0005 33 41

(1/31/95)

M/2730/0011 Open-label, Ascending-dose Study 25 305
Extension of 10 (1/31/95)

M/2730/0013 Open-label, Ascending-dose Study 52 88
Extension of M/2730/0012 (1/31/95)

M/2730/0014 Open-label, long-term, safety Study 19 89
Extension of 19, 20, 22 (1/31/95)

M/2730/0016 Multi-center, Open-labeled, Non- 19 22
comparative, Safety Study (1/31/95)

Usd



between drug and placebo, despite a reasonable enrollment. Study 17 in
early PD did demonstrate a difference in favor of pramipexole.

The sponsor maintains that all 4 studies conducted in early PD showed a
difference between pramipexole and placebo. Study 4, a dose-comparison
trial, showed no benefit of doses greater than 1.5 mg/day.

Of the 5 studies in advanced PD, the sponsor maintains that 3
demonstrate a difference in favor of pramipexole, 1 demonstrates no
difference between pramipexole and placebo, and 1 study stopped
enroliment so early as to preclude any meaningful interpretation of the
results.

Reviews of the individual studies follow.
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Unified Parkinson’s Disease Rating Scale (UPDRS)

All the studies in this NDA specified the UPDRS (or components) as
primary outcome assessments. Studies 1 and 10 required a dual outcome,
a positive effect on Part Il and a positive effect on Part Iil of the UPDRS.
Study 4 used the sum of Parts I-lii as a primary outcome assessment.

A copy of the scale is attached. Part | rates mentation, mood, and
behavior. Part Il rates ADLs during the past week. Part Il is a motor
exam. Part IV rates complications of therapy, including dyskinesias.

Part Il has 13 items scored from 0 (best) to 4 (worst) for a worst total
score of 52. In advanced Parkinson’s Disease where unpredictable shifts
from states of good functioning to states of poor functioning occur
throughout the day, Part Il is scored twice, once for the so-called “on”
state and once for the so-called “off’ state. The total score on Part ||
then becomes the average of the “on” score and the “off” score. (This will
be discussed in more detail in my review of Study 10.) In early
Parkinson’s Disease, where the “on-off” phenomenon is not occurring, Part
Il is scored only once and this averaging technique does not apply.

Part Ill has 14 items scored from 0-4, but some of the items are scored
several times for different body regions (right body vs left body; right
arm, left arm, right leg, vs left leg) so that the worst total scire is 108.

Part [l is scored only once in both early and advanced Parkinson’s Disease.
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TRN o..: 9158-95-023

Boehringer Ingelheim Pharmaceuticals, Inc.
Trial No.: 248.320 Page: CRF 15

IUNIFIED PARKINSON'S DISEASE RATING SCALE Pramipexole G0679A = M2730/0010
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LI Djiliiil 2 1001 | 14

The same person should conduct & given part of this evaluation throughout the trial.
When completing this section, indicate the patient’s best level of function during the past week.
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7. Swallowing 8. Handwriting:
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( TR No.: 9158-95-023

Boehringer Ingelheim Pharmaceuticals, Inc.

8/80/17

Trial No.: 248320 Page: CRF 16

. IUPDRS (CONT) Pramipexole 00679A ~ M2730/0010
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0 777 5 | 1001 | s
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TR No.: 9158-95-023

Boehringer Ingelheim Pharmaceuticals, Inc.
Trial No.: 248.320 Page: CRF 17

|UPDRS {CONT)) Pramipexole 00679A — M2730/0010

O 0 5 [ - e
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(Continued on next page.)
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Di-&'gt o= Mo,
[2e Mocerme. Ot= ws
e Severe. «
Dte Marcea,
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