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Food and Drug Administration

Roekvilk MD 208S7

Registered Mail
Return Receipt Requested

NDA 20-667

Pharmacia & Upjohn, Inc.
Attention: Ms. Ju&uma Stewart
Regulatory Affairs Department
7000 Portage Road
Kalamazoo, MI 49001-0199

Dear Ms. Stewart:

Please refer to your new drug application dated December 26, 1995, and your January 7, 1997
resubmission received January 10, 1997, submitted under section 505(b) of the Federal Food,
Drug, and Cosmetic Act for Mirapex, (pramipexole dihydrochloride), tablets, 0.125 mg, 0.25

,. mg, 1.0 mg, 1.25 mg, and 1.5 mg.

We also refer to an Agency Approvable letter dated December 23, 1996, and we acknowledge
receipt of your submissions dated:

January 6, 1997 January 8, 1997
January 24, 1997 January 27, 1997
February 10, 1997 February 11, 1997
June 12, 1997 June 17, 1997

The User Fee goal date for this application is July

January 10, 1997
February 5, 1997
March 6, 1997

10, 1997.

This new drug application provides for the treatment of the signs and symptoms of idiopathic
Parkinson’s Disease.

We have compIeted the review of this application, as amended, including the submitted draft
labeIing, and have concluded that adequate information has been presented to demonstrate that
the drug product is safe and effective for use as recommended in the enclosed drafl labeling.
Accordingly, the application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed draft labeling. Marketing the
product with FPL that is not identical to this draft labeling may render the product misbranded
and an unapproved new drug.
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Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy-weight paper or
similar material. For administrativepurposes, this submission should be designated “FINAL
PRINTED LABELING” for approved NDA 20-667. Approval of this submission by FDA is
not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drug beeome
available, revision of that labeling maybe required.

Validation of the regulatory methods has not been completed. At the present time, it is the
policy of the Center not to withhold approvaI beeause &e methods are being validated.
Nevertheless, we expect your continued cooperation to resolve any problems
identified.

Please submit one market package of the drug product when it is available.

We remind you that you must comply with the requirements for an approved
under 21 CFR 314.80 and 314.81...

thatmay be

NDA set forth

If you have any questions, please contact Teresa Wheelous, R.Ph., Regulatory Management
Officer, at (301) 594-2850.

Sincerely Yours,

Robert Temple, M. D.’
Director
Office of Drug Evaluation I
Center for Drug Evaluation and Research

ENCLOSURE
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Food and Drug Administration

Rockville MD 20857

Registered Mail
Return Receipt Requested

● UEC231996

NDA 20-667

Pharmacia & Upjohn, Inc.
Attention: Ms. Julianna Stewart
Regulatory Affairs Department
7000 Portage Road
Kalamazoo, Ml 49001-0199

Dear Ms. Stewart:

PIease refer to your December 26, 1995 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Mirapex (pramipexole) Tablets
0.125mg, 0.25 mg, 1.0 mg, 1.25 mg, and 1.5 mg.

We also acknowledge receipt of the following correspondence and amendments:

Februa~ 9, 12; March 5, 6, 7, 20, 27; April 8, 16, 23, 24, 25; May 15; June 4, 5, 6, 10,
24; July 19; August 1, 8, 16, 21, 22, 23; September 6, 19, 24, 25, 27; October 7, 9, 1.8,
28, 29, 30, 31; November 1, 2, 6, 12, 22, 1996.

We have completed the review of this application as submitted with draft labeling, and it
is approvable. Before the application may be approved, however, it will be necessary
for you to adopt as!abeling the draft package insett attached to this letter, modified as
requested (i.e., as per this letter and the notes embedded within the text of the attached
package insert).

Please submit final printed labeling (FPL) identical in content to the enclosed marked-
up draft labeling. Please submit sixteen copies of the final printed labeling, ten of which
are individually mounted on heavy weight paper or similar material.

If additional information relating to the safety or effectiveness of this drug becomes
available, revision of that FPL may be required.



Biopharmaceutlcs.
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Pleaae adopt the following dissolution methodology and specification for all strengths of
pramipexole tablets:

paratusi USP Dissolution Apparatus 2 (paddle)

- 50 rpm

- Citrate/Phosphate Buffer, pH 6.8

~ 500 mL
amp Iina time; 30 Minutes

Spec ificatio~ Not less than (Q)

In vitro studies to determine the absence of phase I oxidative metabolism should be
performed. Even in the absence of a P450 pathway, inhibition studies should be
performed to evaluate potential drug-drug interactions.

Safety Update:

Under 21 CFR 314.50 (d)(5) (vi)(b), we request that you update your NDA by submitting
all safety information you now have regarding your new drug. Please provide updated
information as listed below:

1. Retabulate all safety data including results of trials that were still ongoing at the
time of NDA submission. The tabulation can take the same form as in your initial
submission. Tables comparing adverse reactions at the time the NDA was
submitted ~-now will certainly facilitate review.

2. Retabulate drop-outs with new drop-outs identified. Discuss, if appropriate.

3. Provide details of any significant changes or findings, if any.

4. Summarize worldwide experience on the safety of this drug.

5. Submit case report forms for each patient who died during a clinical study or who
did not complete a study because of an adverse event.

2



Please also update the new drug application with respect to reports of relevant safety
information, including all deaths and any adverse events that led to discontinuation of
the drug and any information suggesting a substantial difference in the rate of
occurrence of common but less serious adverse events. The update should cover all
studies and uses of the drug including: (1) those involving indications not being sought
in the present submission, (2) other dosage forms, and (3) other dose levels, etc.

In addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or
mock-up form, not final print. Please submit one copy to this Division and two copies of
both the promotional material and the package insert directly to:

Food and Drug Administration
Division of Drug Marketing, Advertising and Communications, HFD-40
5600 Fishers Lane
Rockville, Maryland 20857

Within 10 days after the date of this letter, you are required to amend the application,
notify us of your intent to file an amendment, or follow one of your other options under
21 CFR 314.110. In the absence of such action FDA may take action to withdraw the
application.

The drug may not be legally marketed until you have been notified in writing that the
application is approved.

Should you have any questions, please contact Ms. Teresa Wheelous, R.Ph.,
Regulatory Management Officer, at (301) 594-2777.

Sincerely yours,

kZ*7..
Director \

Office of Drug Evaluation I
Center for Drug Evaluation and Research

Enclosure: Draft Labeling



PramipexoIe Tableta NDA
Itam 13U4. Patent CeM5cntiotidmation

PIU1411PEXOLE TABLETS NDA 20-667

XIJL PATENT INFORMATION

PATENI’ CERTIFICATION

1:

2.

3.

4.

5.

6.

7.

8.

9.

Active Ingredient

Strength(s)

‘IYade Name

a. Dosage Form

b. Route of Administration

Applicant Firm Name

NDA Number

NDA Approval Date

Exclusivity - Date first ANDA
could be approved and length of
exclusivity period

Applicable patent numbers and
expiration date of each

Pramipexole

ol/ool/ 22

0.125,0.25, 1.0, 1.25 and 1.5 mg

To be determined

Compressed Tablets

Oral

The Upjohn Company

20-667

To be determined

Five (5) years after date of NDA
approval / December 12, 2006 /or
date of any patent extension --
whichever date occurs last.

4,886,812- compound patent
Expiration date - December 12,2006

4,843,086- use in Parkinson’s disease
Expiration date - June 27,2006

This is h certify that the above
itiorrnation is correct to the best
of my knowledge.

n



EXCLUSIVITY SUMMARY for NDA # 20-667 SUPPL #

Trade Name MiraDexS-Generic Name PramiPexole Tablets 0.125:0.25:1.0:1.25: & 1.5 mz.

Applicant Name Pharmacia & UDiohn HFD- 120

Approval Date

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, but only for
certain supplements. Complete Parts H and 111of this Exclusivi~ Summary only if you
answer” yes” to one or more of the following questions about the submission.

a) Is it an original NDA?
YES I_X_/ NO I /

b) Is it an effectiveness supplement?

YES l_i NO I_X_/

If yes, what type? (SE1, SE2, etc.) _

c) Did it require the review of clinical data other than to support a safety claim or
change in labeling related to safety? (If it required review only of bioavailability
or bioequivalence da~ answer “no.”)

YES f_X_l NO f I

If your answer is “no” because you believe the study is a bioavailability study and,
therefore, not eligible for exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments made by the applicant
that the study was not simply a bioavailability study.

If it is a supplement requiring the review of clinical data but it is not an
effectiveness supplement, describe the change or claim that is supported by the
cliniCal data:

Form OGD-O 11347 Revised 8/7/95; edited 8/8/95
cc: Original NDA Division File HFD-85 Mary Ann Holovac



d) Did the applicant request exclusivity?

YES I X/ NO/ /—. —

If the answer to (d) is “yes,” how many years of exclusivity did the applicant
request?

IF ●YOU HAVE ANSWERED “NO” TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form, strength, route of
administration, and dosing schedule previously been approved by FDA for the same use?

YEs /_/ No /_X_/

If yes, NDA # Drug Name

IF THE ANSWER TO QUESTION 2 IS “YES,” GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8.

3. Is this drug product or indication a DESI upgrade?

YES /_/ NO I_X_/

IF THE ANSWER TO QUESTION 3 IS “YES,” GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).



PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate)

1. Sintde active inmedient moduct.

Has FDA previously approved under section 505 of the Act any drug product containing
the same active moiety as the drug under consideration? Answer “yes” if the active
moiety (including other esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, but this p~icular form of the active. moiety, e.g., this particular

* ester or salt (including salts mth hydrogen or coordination bonding) or other non-
covalent derivative (such as a complex, chelate, or clathrate) has not been approved.
Answer “no” if the compound requires metabohc conversion (other than deesterification
of an esterified form of the drug) to produce an already approved active moiety.

YES f_l NO I_X_/

If “yes,” identi& the approved drug product(s) containing the active moiety, and, if
known, the NDA #(s).

NDA #

NDA #

NDA #

NDA #

NDA #

2. Combination moduct.

If the product contains more than one active moiety (as defined in Part II, #l), has FDA
previously approved an application under section 505 containing ~ one of the active
moieties in the drug product? If, for example, the combination contains one never-
before-approved active moiety and one previously approved active moiety, answer “yes.”
(An active moiety that is marketed under an OTC monograph, but that was never

approved under an NDA, is considered not previously approved.)

YES/ I NO I I

If “yes,” identify the approved drug product(s) containing the active moiety, and, if
known, the FJDA #(s).

NDA #

NDA #

NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART 11 IS “NO,” GO DIRECTLY
TO THE SIGNATURE BLOCKS ON PAGE 8. IF “YES,” GO TO PART 111.

3



PART III THREE-YEAR EXCLUSIVITY FOR NDA’S AND SUPPLEMENTS

To quali~ fo; three years of exclusivity, an application or supplement must contain “reports of
new clinical mvestlgations (other than bioavailability studies) essential to the approval of the
application and conducted or sponsored by the applicant. ” This section should be completed
only if the answer to PART II, Question 1 or 2, was “yes.”

- 1. Does the application contain reports of clinical investigations? (The Agency interprets
“clinicaI investigations” to mean investigations conducted on humans other than

* bioavailability studies.) If the application contains clinical investigations only by virtue
of a right of reference to clinical investigations in another application, answer “yes,” then
skip to question 3(a). If the answer to 3(a) is “yes” for any investigation referred to in
another application, do not complete remainder of summary for that investigation.

YES f f No/ /

IF “NO,” GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is “essential to the approval” if the Agency could not have
approved the application or supplement without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no clinical investigation is necessary to
su port the supplement or application in light of previously approved applications (i.e.,

!in ormation other than clinical trials, such as bioavailability dat% would be sufficient to
provide a basis for approval as an ANDA or 505(b)(2) application because of what is
already known about a previously approved product), or 2) there are published reports of
studies (other than those conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient to support approval of the
application, without reference to the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two products with the same
ingredient(s) are considered to be bioavailability studies.

(a) In light of previously approved applications, is a clinical investigation (either
conducted by the applicant or available from some other source, including the
published literature) necessary to support approval of the application or
supplement?

ES I_/ No I /

4



if “no,” state the basis for your conclusion that a clinical trial is not necessary for
approval AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

-,— ..
. . . . . ----------- .

.. ..
. —-..

(b) Did the applicant_sub@t_a list,~.ish&d ~~reievant to the safkty and -
effectiveness of %his‘drug product and “astatement that me ~ublicly available data

● would not independently support approval of the application?

YEs I_/ No I_/

(1) If the answer to 2(b) is “yes,” do you personally know of any reason to
disagree with the applicant’s conclusion? If not applicable, answer NO.

YES I_/ NO I_/

If yes, explain:

(2) If the answer to 2(b) is “no,” are you aware of published studies not
conducted or sponsored by the applicant or other publicly available data
that could independently demonstrate the safety and effectiveness of this
drug product?

YEs I_/ No /_/

If yes, explain:

(c) If the answers to (b)(l) and (b)(2) were both “no,” identifi the clinical
investigations submitted in the application that are essential to the approval:

Investigation #1, Study #

Investigation #2, Study #

Investigation #3, Study #

..



3. In addition to being essential, investigations must be “new” to support exclusivity. The
agency interprets “new climcal investigation” to mean an investigation that 1) has not
been relied on by the agency to demonstrate the effectiveness of a previously approved
drug for any indication and 2) does not duplicate the results of another investigation that
was rdied on by the agency to demonstrate the effectiveness of a previously approved
drug product, i.e., does not redemonstrate something the agency considers to have been
demonstrated in an already approved application.

a) For each investigation identified as “essential to the approval,” has the
investigation been relied on by the agency to demonstrate the effectiveness of a

●

previously approved drug product? (If the investigation was relied on only to
support the safety of a previously approved drug, answer “no.”)

Investigation #1 YEs l_l NO I /

Investigation #2 YEs /_/ NO /_/

Investigation #3 YEs I_/ NO I_/

If you have answered “yes” for one or more investigations, identifi each such
investigation and the NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #

b) For each investigation identified as “essential to the approval,” does the
investigation duplicate the results of another investigation that was relied on by
the agency to support the effectiveness of a previously approved drug product?

Investigation #1 YEs l_l NO/ I

Investigation #2 YEs I_/ NO /_/

Investigation #3 YES I_/ NO/ I

If you have answered “yes” for one or more investigations, identi~ the NDA in
which a similar investigation was relied on:

NDA # Study #
NDA # Study #
NDA# Study #

6



4. ●

c) Ifthe answers to 3(a) and 3(b) are no, identify each “new” investigation in the
application or supplement that is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not “new”):

Investigation #_, Study #

Investigation #_, Study #

Investigation #_, Study #

To be eligible for exclusivity, a new investigation that is essential to approval must also
have been conducted or sponsored by the applicant. An investigation was “conducted or
sponsored by” the applicant if, before or during the conduct of the investigation, 1) the
applicant was the sponsor of the IND named in the form FDA 1571 filed with the
Agency, or 2) the applicant (or its predecessor in interest) provided substantial support for
the study. Ordinardy, substantial support will mean providing 50 percent or more of the
cost of the study.

a) For each investigation identified in response to question 3(c): if the investigation
was carried out under an IND, was the applicant identified on the FDA 1571 as
the sponsor?

Investigation #1 !
I

IND# _YEsl I ! NO/ / Explain:_
7
!

Investigation #2 !
!

IND # YES / I ! NO/ / Explain:_
~

f
!

(b) For each investigation not carried out under an IND or for which the applicant
was not identified as the sponsor, did the applicant certifi that it or the applicant’s
predecessor in interest provided substantial support for the study?

Invwtigation #1 !
t

YES / / Expiain !
!

NO /_/ Explain



Investigation #2 !
I

● (c)

YES I_/ Explain ~
!
!
!

NO J_ / Explain

Notwithstanding an answer of “yes” to (a) or (b), are there other reasons to believe
that the applicant should not be credited with having “conducted or sponsored” the
study? (Purchased studies may not be used as the basis for exclusivity. However,
if all rights to the drug are purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

NO /_/

If yes, explain:

cc: Original NDA Division File HFD-85 Mary Ann Holovac
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PEDIATRIC PAGE
(Complete for all original application and all efficacy supplemen~)

NDA# 20-667 Supplement# _Circle one: SE1, SE2, SE3, SE4, SE5, SE6

HFD-120 Trade (generic)name/dosageform: MiraDex(PramiDexole)Tablets Action: AP AE NA

Applicant Pharmacia& uDiOhn TherapeuticClass 1S

Indication previouslyapproved: None

Pediatric labelingof approved indication(s)is >dequate~ inadequate_ ‘ j ‘,-L(- /s

(*w ~ati~i ~ sIndication in this application:-

(For supplements,answer the followl = ~’quest~in re tion to the propos indication.)

– 1. PEDIATRICLABELINGIS ADEQUATE. Appropriate information has been submitted in this or previous
applications and has been adequately summarized in the labeling to permit satisfactory labeling for all pediatric
subgroups. Further information is not required.

– 2. PEDIATRICSTUDIESARE NEEDED. There is potential for use in chitdren, and further information is required
to permit adequate labeling for this use.

- a. A new dosing formulation is needad, and applicant has agreed to provide the appropriate formulation.

– ~. The applicant has committed to doing such stuiliis as will be required.
_(1) Studies are ongoing.
_ (2) Protocols were submitted and approved.
_ (3) Protocols were submitted and are under review.
_ (4) If no protocol has been submitted, explain the status of discussions on the back of this form.

- c. If the sponsor is not willing to do pediatric studies, attach copies of FDAs written request that such studies be
done and of the sponsots wriien response to that request.

L 3. PEDIATRICSTUDIESARE NOT NEEDED. The druglbiologic product has little potential for use in children,
Explain, on the back of this form, why pediatric studies are not needed.

4. EXPLAIN. If none of the above apply, explain, as necessary, on the back of this form.—

EXPLAIN,AS NECESSARY,ANY OF THE FOREGOINGITEMSON THE BACK OF THIS FORM.

(zLGFTi14L,~m
.

N ~
Signatureof Prepa&r and Title (PM, CSO, MD, other) Date

cc:Orig NDA
HFD-120/DWFile
NDAAction Package
HFD-5101GTroendle(plus, for CDERAPs and AEs, copy of action letterand labeling)

NOTE: A new Pediatric Page must be completedat the time of each actioneven though one was
preparedat the time of the last action.
3196
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DEBARMENT CERTIFICATION FOR NDA 20-337

Pramipexole Tableta

Pumuant to section 306(k)(l) of the Federal Food, Drug and Cosmetic Act, the
applicant ceties that, to the best of its knowledge and belief, the applicant did not
and will not use in any capacity the services of any person listed pu.muant to section
306(e) as debarred under subsections 306(a) or (b) of the Act in connection with this
application.

Ann L. Buckley
Executive Dir&tar,

(,

/f& ?.5”
Date

Worldwide Regulatory Compliance
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( Memorandum Department of Health and Human Services

Public Health Service
Food and Drug Administration

Center for Drug Evaluation and Research

—. —-—
DATE: December 6, 1996

-—

FROM: Paul Leber, M.D.
Director,
Division of Neuropharmacoiogical Drug Products
HFD-120

SUBJECT: NDA 20-667, Mirapex, [pramipexoie]

TO: File NDA 20-667
&

Robert Tempie, M.D.
Director, Office of New Drug Evacuation 1

--------------- ----- ----- _____ ______ _____ _____ _____ _____ _ _

This memorandum conveys my endorsement of the review team’s

unanimous recommendation that Pharmacia-Upjohn’s NDA 20-667 for
MirapexTM be declared approvable.

The sponsor’s NDA provides results of 8 completed, adequate and well
controlled, clinical investigations that speak to pramipexole’s capacity to
ameliorate the signs and symptoms of Parkinson’s Disease. A review of
the reports of these studies has led the team to conclude that the sponsor
has provided substantial evidence of Mirapex’s effectiveness as a
treatment of the ‘signs and symptoms of idiopathic Parkinson’s Disease.”
Specifically, reports to the NDA document the beneficial effects of
MirapexTM in patients with both early Parkinson’s Disease (basically, in
patients not receiving concomitant treatment with I-dopa and a
decarboxylase inhibitor) and in those with advanced disease(i.e., those
who had once, but were no longer responding satisfactorily, to treatment
with maximally tolerable doses of l-dopa/carbidopa2).

1 Among the 4 clinical trials (#’s 1,4,17 and 21), Studies 1 and 4 are deemed
most persuasive and are the primary basis of our affirmative conclusiorw in this
subpopulation.

2 Among the 4 completed trials that apply to this subset of the population,
Study 10 provides the most compeUing results. Studies 19 and 22 are also sources of
statistically significant findings supporting the sponsor’s claims.



c Lebec MirapexApprovableActionMemorandum

I will not review the effectiveness data
conducted by Dr. Feeney (9/13/96) and
comprehensively document, the results

page2

here because, as the reviews
Dr. Hoberman (10/24/96)
of the completed trials, including

even those that we have not enumerated as sources of substantial -
evidence, provide robust support for the effectiveness of Mirapex~.
The graphics that follow provide a visual insight into the consistency of
the evidence of efficacy.

Study 1, Item 2 and 3 on UPDRS

:i

The left shift of the ogive for improvement on UPDRS virtually says it
ails. Exploratory analyses of the effect of age, sex and medication (other
than l-dopa/carbidopa) did not find a treatment by concomitant treatment
interaction. This is a strong positive study.

3 These are extracted verbatim horn pages 22 and 25 of Dr. Feeney’s review;
the imported text on the figures is too small to read, but the consistent left shift of
both the LOCF and K data for prarnipexole assigned patients (greater improvement
from baseline for MirapexTM assigned subject@ on both iterns of the UPDRS are
obvious, a finding reflected in the very small ‘p’ value for the likelihood of the data
given the null being true (no treatment effect).



c Leben MirapexApprovableActionMemorandum
page3

To be clear, the evidence provided in the NDA is not without limitations.
The results of Study 4, provided below, reveal, the sponsor has been
unable to find a link between dose the magnitude of Mirapex’s therapeutic
effects.

Study 4, Fixed Dose comparison of 4 pramipexole vs. placebo (pages
45, 46 of Dr. Feeney’s review.

I
Among the 4 completed trials evaluating Mirapex as an adjunctive
treatment, 3 can be deemed to provide support for its efficacy.

Amongthe positive trials (i.e., Studies 10, 19 and 22), Study 10 is critical to
our affirmative conclusions regarding pramipexole’s efficacy in this
subpopulation.

Study 10

This is a strongly positive study. The graph
illustrates the clinical value of pramipexole
time awake that an advanced stage patient,

that follows on the next page

in terms of the fraction of
being treated with maximally
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c Leber: MirapexApprovableActionMemorandum page5

In sum, the NDA provides robust support for the sponsor’s claim that
Mirapex is an effective treatment for idiopathic Parkinson’s Disease.

Safety in use

The evidence collected and reported to the NDA is sufficient to support a
conclusion that Mirapex~ will be ‘safe for use” under the conditions of
use enumerated and recommended in the draft product labeling developed
by the Division. This conclusion is accompanied by a number of caveats,
however.

To begin, a regulatory determination that a drug is “safe for use” is not a
finding of fact, but an opinion. The opinion, importantly, is not really
about safety, per se, but about the balance of risks and benefits
associated with the use of the drug. Thus, when a regulator concludes
that a drug has been shown to be safe for use, he is asserting only that the
risks known to be associated with the use of the drug are, in his
professional opinion, reasonably outweighed by the expected benefits of
its use.

It should also be recognized that the basis for the opinion offered rests on
imperfect knowledge. The measures of treatment effect obtained in
clinical experiments that assess treatment effects on rating scales are,
for example, not easily understood in terms of meaningful clinical benefit.
Moreover, the risks associated with the use of a drug at the time a
decision is made about its “safety for use,” are invariably fewer than its
actual risks because 1) too few patients are ordinarily exposed to a drug
during its commercial development to capture adverse drug induced
phenomena that occur at low incidence and 2) the typical clinical cohort in
which a new drug is tested is not likely to be as vulnerable to the adverse
effects/actions of the drug as is the population of patients for which the
drug will be prescribed once marketed.

Both of these limitations affect our assessment of Mirapex’s safety for
use.

First, the total number of patients treated with pramipexole is s_mall; as
of the safety cutoff date (January 1995), only 1231 PD patients in toto
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had been exposed to pramipexole. Among these, only 520 or so have been
exposed to the maximum recommended dose of 4.5 mg/d for at least 12
weeks. While this number is probably sufficient to identify most of the
common adverse events that are likelyG to be associated with
pramipexole’s use, the extent of exposure is clearly marginal insofar as
its capacity to detect even one case of events that occur at a crude risk of
5 events/1000 patients exposed or less. While the later crude incidence
may be deemed reasonably remote from the perspective of the individual
patient, it is rather high from a societal viewpoint, especially if any of
the risks not detected are serious ones7.

Also tending to undercut the basis for a conclusion that pramipexole is
safe for use is the fact that the patients entered into the development
cohort were selected so as to be free of the more serious illnesses (e.g.,
active heart disease) that are common among patients in the age range in
which Parkinson’s Disease is prevalent. This gives pause because it
means that the risk of pramipexole caused events that arise uniquely or at
increased incidence among older patients (either because of their age, per
se, or the presence of age related co-existing disease or the treatments
used to control the latter), have not been reliably assessed.

These limitations of pramipexole’s clinical testing are not, under current
interpretations of the Act’s requirements, sufficient to bar its approval
for marketing. Nevertheless, they are important because they do affect
the nature of the extrapolations reasonably drawn from the relatively
uneventful clinical experience reported during pramipexole’s clinical

6 I)opamine agotib have been used in the management of PD since the

early to mid 1970s. The common acute adverse events reported for the two
approved products, bromocriptine and pergolide, are quite similar including
hypotension, nausea, and vomiting. Typically, with dose incrementation,
hallucinations and dyskinesias appear.

7 To illwtiate, the use of bromocriptine is believed to be causally related to
the occurrence of pleuropulmonary effusion and fibrosis. While I have no reliable
basis to estimate the true incidence of this rare complication, which by now is widely
attributed to dopamine agonist therapy in general, the incidence is likely to be well
below that which would be reliably detected in a drug development cohofi of the
size used to assess prarnipexole.
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testing and development. Specifically, given the selected nature of the
patients recruited in the Mirapex development cohort, it is prudent to be
cautious in regard to inferences concerning the product’s capacity to
induce orthostatic hypotension (see below).

The limitations enumerated notwithstanding, it is fair to state that in
regard to the events that have been reported, Mirapex appears to present
no new serious risks of use not already known to be associated with the
use of dopamine agonists in the treatment of Parkinson’s disease. A
review of the causes (hallucinations, dizziness, nausea, somnolence,
headache and confusion) for premature discontinuations from studies of
pramipexole supports this assertion.

As to more serious morbidities and fatalities associated with the use of
pramipexole, clinical experience raises no substantive concerns. I note,
however, that a case of rhabdomyolysis following exercise that was
associated with CPK elevations has raised some concern among staff
about the mean elevation of CPK results seen in the safety database.
Given the numerous potential causes for CPK elevation, I see no reason to
do more than describe the case (e.g., in the Precautions section ) and the
CPK findings in labeling.

As to fatalities, only 12 occurred among pramipexole recipients. As a
consequence, any estimates of the incidence within subgroups of the
sample studied are likely to be unstable. We did, nonetheless, elect to
examine fatality rates separately among early and advanced cases of PD
because the patients in these two groups were deemed likely to be
different in terms of their inherent risk of mortality, an assumption,
incidentally, that is not supported by the point estimates of the fatality
risk among placebo recipients in these groups. In any case, the rate per
100 patient years is approximately the same among early patients
regardless of treatment (0.72 vs 0.9 favoring pramipexole). Among
patients with advanced disease, however,
estimate of almost 3. (2.52 vs 0.88 deaths
unfavorable to Pramipexole, the difference
difference of 2 deaths. Accordingly, I am
represents a signal worthy of pursuit.

the data provide a relative risk
per 100 patient years). While
in the estimates is due to a
not persuaded the finding
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Labeling Considerations.

In general, in developing labeling, we sought to maintain some degree of
consistency with that of dopamine agonist products already marketed
with anti-PD indications (Parlodel[bromocriptine] and Permax

[pergolide]). This proved somewhat difficult given the long interval that
has elapsed since the initial approval of those products.

We have acted as if certain findings are generalizable to all dopamine
agonist treatments. Perhaps the most controversial consequence of this
strategy is the warning statement we propose about the risk of
hypotension associated with dopamine agonist use. Actually, hypotensive
events for Mirapex were not reported to occur at an incidence greater than
that seen among placebo patients, a point acknowledged in the warnings
statement. As noted earlier, however, we are not fully reassured by the
absence of a differential risk because of the highly selected nature of the
population. Moreover, we are also concerned that the sponsor’s
classification system may have obscured the risk (i.e., the sponsor
combined dizziness and hypotension, an act that may have caused a
differential risk of orthostatic events to be missed).

Dosing

The sponsors fixed dose study failed to establish the shape of
pramipexole’s dose response surface. Directions for the product’s use,
therefore, reflect experience gained in the clinical development program.

Conclusions and Recommendations

Mirapex has been shown, within the meaning of the Act, to be effective in
use and safe for use under the directions for use provided in the draft
labeling developed by the Division. Accordingly, the N
deemed approvable.

&
December ‘6, 1996



Lebe~ MirapexApprovableAotionMemorandum

CC NDA 20-667
HFD 101
Temple
HFD-120
Katz
Feeney
Burkhart
Balian
Knudsen
Steele
Fitzgerald
HFD -710
Hoberman
Grilley
Wheelous

page9



c Memorandum Department of Health and Human Services
Public Health Service

Food and Drug Administration
Center for Drug Evaluation and Research

.—---.——-
DATE: June 23, 1997

——

FROM: Paul Leber, M.D.
Director,
Division of Neuropharmacological Drug Products
HFD-120

SUBJECT: NDA 20-667, Mirapex, [pramipexole]

TO: File NDA 20-667
&

Robert Temple, M.D.
Director, Office of New Drug Evaluation 1

----—— --------------- ----- ----- -------------------- ----- _____ ___

This memorandum conveys my formal recommendation that the NDA for
Mirapex be approved. This recommendation reflects the Division’s review
team’s conclusion that the firm has satisfactorily met the requests and
conditions upon which final approval of the application was conditioned

._
(see the agency’s action letter of 12/23/96).

In memoranda to the file, Dr. Katz (6/16/97) and Dr. Burkhart (5/13/97)
summarize the findings and evidence that led them each to recommend
that the application be approved. Although I fully concur with their
recommendations, I have a number of comments for the administrative
file.

Safety Update [SU]

With the submission of the SU, the clinical data base for the Mirapex NDA
now includes a total of some 2150 subjects (there were 1400 in the
original NDA) who provide approximately 1925 patient-years of exposure
experience.

No D reviouslv unreco anized risks of use have been identified%

Although Dr. Balian (2/27/97) concludes that the experience reported upon
provides no finding that would cause the agency to reverse its conclusion
that Mirapex has been shown to be safe for use, it bears note that a
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sizeable fraction of the new information presented does m derive from
experience gained with pramipexole in patients with PD, but from reports
of studies of the drug in patients with depression or schizophrenia.

The relationshiD between dose and common ADRs has not been

characterizecj

The firm has been unable to develop the information necessary to
determine whether or not there is a linkage between ADR incidence and -
pramipexole dose. The review team is persuaded that their inability to do
so is a consequence of 1) the fact that pramipexole dose was advanced by
titration (i.e., thus, dose and time are confounded), and, 2) the small
numbers of untoward events falling within any of the categories that
would be created by an arbitrary partition of the dose and time continuum.

Labeling

The sponsor has persuaded the agency review team that a draft of product
labeling differing in a number of ways from the labeling put forth in the
approvable action is acceptable. The areas of labeling affected by these
changes are identified

Recommendation

The application should

in Dr. Katz’s 6/16/97 memorandum.

be approved.

w -“:---------------------
Paul Leber, M.D.
June 23, 1997
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~. MEMORANDUM

L-
DATE:

m

SUBJECT

December 2, 1996

Deputy Director
Division of Neuropharmacological Drug Products/HFD-l 20

File, NDA 20-667

Supervisory Review of NDA 20-667 for the use of Pramipexole
in patients with

BACKGROUND

NDA 20-667, for the use of
greatest affinity for the 03

Parkinson’s Disease

pramipexole, a 02 receptor agonist (with
receptor sub-type), in patients with idiopathic

(’
\~..

Parkinson’s Disease (PO), was submitted by Pharmacia and Upjohn on
December 28, 1996. The NDA includes reports of 9 controlled trials; 4 of
the trials enrolled patients with relatively early PO who were not
receiving concomitant dopaminergic therapy. In the remaining 5 trials,
patients with later stage PO were enrolled, and these patients were
receiving concomitant dopaminergic therapy.

The effectiveness data were reviewed by Dr. John Feeney (and Dr. James
Sherry) of the Division, in a review dated 9/13/96, and a detailed
statistical review of 3 of the controlled trials was performed by Dr. David
Hoberman of Biometrics in a review dated 10/24/96. The safety database
was reviewed by Drs. John Balian and James Knudsen of the Division in a
review dated 11/1 3/96. In this memo, I will briefly review the efficacy
and safety data, and

EFFECTIVENESS

EARLY PD

As noted above, the
trials in patients with
small, and Study 17

offer my recommendation for action on the NDA.

sponsor has submitted the results of 4 controlled
early PD; Studies 1, 4, 17, and 21. Study 21 was
was single-blind. They will be discussed very briefly

1



/-

(

(.

here, but I will focus on the results of Studies 1 and 4.

Study t

This was a multi-center, randomized, placebo controlled, parallel group
trial in which patients with PD Stage 1-111Hoehn and Yahr who were not
receiving concomitant I-dopa therapy were enrolled. The Hoehn and Yahr
scale is a frequently used PD staging instrument, in which I=minimal
unilateral disease and V=confined to bed or wheelchair. Stage lll=Mild to
moderate bilateral disease with some postural instability but physically
independent.

Patients were permitted to have received I-dopa in the past, but not for
greater than 6 months and not for at least 60 days prior to randomization.
Treatment was to be initiated at 0.125 mg TID (total daily dose of 0.375
mg), and weekly dose increments were to be carried out, to the patient’s
maximally tolerated dose or a maximum dose of 1.5 mg TID (total daily
dose of 4.5 mg). This titration phase could last up to 7 weeks.

After the titration phase, patients entered a 6 month maintenance phase,
which was followed by a 1 week dose reduction phase.

The protocol stated primary outcomes were change from baseline in the
score of the Unified Parkinson’s Disease Rating Scale (UPDRS) for the
Activities of Daily Living (ADL) and Motor Score sub-scales.

The UPDRS is a frequently used multi-item scale which is designed to
assess various aspects of the severity of PD. It consists of 42 items,
grouped into 4 parts: Mentation, ADL, Motor Exam, Complications of
Therapy. Part II (ADL) consists of 13 items, and Part Ill (Motor Exam)
consists of 14 items, each of which are rated from O-Normal to 4-
maximum impairment. Scores for Part II can range from O-Normal to 42
Maximal Disability. Scores for Part Ill can range from O-Normal to 46-
Maximal Disability. The items constituting the ADL are assessed for the
previous week (both during “on” periods-during which the patient is
functioning well, and during”off” periods-periods when the patient is
relatively immobile), and the items for the Motor Score are assessed by
the examiner during a study visit. These latter items consist of, for

2
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example, assessment of tremor, rigidity, facial expression, speech
quality, bradykinesia, posture, gait, etc.

A total of 300 patients were planned to be enrolled at 24 U.S. and Canadian
centers.

RESULTS

A total of 335 patients were randomized (pramipexole 164, placebo 171)
at 26 centers in th8 U.S. A total of 28 pramipexole and 34 placebo
patients did not complete the trial, and 163 pramipexole and 170 placebo
patients were included in
forward (LOCF) analyses.

The following results were
Parts II and Ill:

Pramipexole (N=l 63)
Placebo (N=l 70)

the intent-to-treat, last observation carried

obtained for the primary analysis of UPDRS

Part II (ADL)

Change From Baseline P-value

-1.9
+0.4 <0.0001

Similar P-values were obtained for between treatment differences at
weeks O, 4, 8, 12, and 16 (week O is the end of titration). The magnitude
of the between treatment differences seen at these times was
approximately the same as is displayed. Likewise, an analysis of an Area
Under the Curve (AUC) analysis for the entire Maintenance Phase yielded
values of -57 and -5 for pramipexole and placebo, respectively, with a
corresponding p-value of <0.0001. Cumulative Distribution Functions for
this outcome are reproduced in Dr. Feeney’s review, page 22.



Part Ill (Motor Score)

Change From Baseline P-value

Pramipexole -5
Placebo +0.8 <0.0001

Again, similar p-values were obtained at each assessment week during the

Maintenance Phase, including at the end of titration, although the

magnitude of the between treatment differences were slightly less than

for the LOCF analysis displayed above. Further, an AUC analysis yielded

values of -127 and -11 for pramipexole and placebo, respectively, a
difference that was highly significant (PcO.0001 ). Cumulative
Distribution Functions for this outcome are reproduced in Dr. Feeney’s
review on page 25.

As Dr. Hoberman notes in his review (page 3), on average, the patients the
LOCF change from baseline for patients discontinuing pramipexole was
better than that of dropouts from placebo. Finally, a time to failure
analysis yielded a p-value (Iogrank test) of 0.0015 in favor of
pramipexole.

Study 4

This was a multi-center, randomized, double-blind, parallel group study in
which patients with idiopathic PD (Hoehn and Yahr 1-111)were randomized
to one of 3 fixed doses of pramipexole or placebo. Patients were not
permitted to have received I-dopa within 3 months prior to the study.

Patients were titrated to their fixed dose over a maximum of 6 weeks.
The maximum doses to be achieved were either 0.5 mg TID (1.5 mg/day),
1.5 mg TID (total daily dose of 4.5 mg), 2.0 mg TID (6.0 mg/day), or
placebo. Patients not tolerating a given dose could be dropped back to
their previous dose, and were not to receive higher doses. After the dose
titration, patients entered a 4 week Maintenance Phase, followed by a 1
week Dose Reduction Phase.

Patients were seen every 2 weeks after randomization, at which time the

4



UPDRS, Parts 1-111were

(- staging was performed
administered.

The primary outcome in

(’”-\

assessed. At the final

and several quality of

this study was change

visit, Hoehn and Yahr
life questionnaires were

from baseline of the sum of
UPDRS Parts 1-111. Analyses examining the dose to which patients were
randomized as well as the dose actua~y received were planned.

RESULTS

A total of 264
Canada. The

Randomized
Completed

patients were randomized at 20 centers in the U.S. and
following table displays the disposition of patients:

Pr 1.5

54
44

The following table displays the
outcome for the doses to which

Pr 1.5

Baseline 28.5
Mean Change -6.1

Pr 3.0 Pr 4.5 Pr 6.0 Pbo

50 54 55 51
48 50 46 50

results of analyses of the primary
patients were randomized.

Pr 3.0 Pr 4.5 Pr 6.0 Pbo

28.3 27.3 32.9 28.7
-5.8 -6.6 -7.1 -1.2

All individual dose-placebo pairwise contrasts yielded p-values of <0.006,
(significant in the face of Bonferroni correction) with an overall p-value
of 0.0022. Similar changes were seen when the results were analyzed
according to the dose actually achieved (in this latter analysis, it is not
clear in which group patients not achieving the dose to which they were
randomized were counted, although it is true that most of the steps in the
titration algorithms would yield one of the 4 “goal” doses).

The sponsor acknowledges that there was no dose response seen, although
with placebo included in a regression analysis, a linear dose response was
seen (P-value 0.03) for the analysis in which patients were counted in the

5



group to which they were randomized.

Although between treatment differences of about 1.5 were seen for the
individual dose-placebo contrasts for UPDRS Part II (Motor Scale), the
overall p-value was 0.06, while the overall p-value for Part Ill (ADL) was
0.005.

In general, results of the Quality of Life questionnaires did not achieve
statistical significance.

Study 17

This was a single blind, randomized, placebo controlled, parallel group
trial in PD patients who had not received I-dopa within 3 months. A total
of 48 patients were to be enrolled. The trial had a 7 week titration phase,
with a maximum dose of 4.5 mg/day. Following titration, there was a 3
week Maintenance Phase, followed by a 1 week dose reduction phase. The
primary outcome was mean change from baseline on Parts II and II of the
UPDRS.

RESULTS

A total of 56 patients were randomized, with 55 included in the ITT
population analyzed. Analysis of observed cases performed by the sponsor
yielded a p-value of 0.002 for the pramipexole (N=28)-placebo (N=24)
contrast for UPDRS Part 11,and a p-value of 0.10 for the between
treatment contrast for UPDRS Ill.

Study 21

This was a double-blind, placebo controlled, randomized, parallel group

study of patients with PD who had received no more than 1 week of I-dopa

in the past. Patients were to be titrated to a maximally tolerated dose, up

to 4.5 mg/day; the titration phase was to last a maximum of 9 weeks,
after which they were to enter a 2 week maintenance phase, followed by a

1 week dose reduction phase. A total of 72 patients were to be

randomized, to yield 52 completers.

6



The primary outcome was to be change from baseline in UPDRS, Part 111.

{“
L RESULTS

Only 24 patients were enrolled. The sponsor performed an analysis
excluding 2 of these patients, which they assert yielded a p-value of 0.02.

LATE PD

Study 10

This was a multi-center, randomized, parallel group, placebo controlled
trial in which patients with idiopathic PD (Hoehn and Yahr Stages II-IV)
who are not adequately controlled on maximally tolerated I-dopa (as well
as other anti-PD medications) were randomized to receive adjunctive
pramipexole or placebo.

Patients initially entered a titration phase, beginning with a dose of 0.25
mg TID (total daily dose of 0.375 mg) to be followed by weekly dosing

,- increments to a maximum dose of 1.5 mg TID (to be achieved in 7 weeks)
or to a lower maximally tolerated dose.

After titration, patients entered a 6 month maintenance phase, and then a
1 week dose reduction phase. During this maintenance phase, the dose of
I-dopa could be reduced for control of dopaminergic adverse events. The
I-dopa dose could then be increased, but was not to exceed the baseline
dose. Other anti-PD medications were to be held constant during the
study.

At monthly intervals, patients were assessed with the following
measures:

1)
2)
3)
4)
5)

UPDRS; the Motor Score was to be assessed during an “on” period.
Modified Schwab-England Disability Scale; this is an ADL scale.
Timed Walking Test
Hoehn and Yahr

Parkinson’s Dyskinesia Scale
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Patients were instructed to record a daily diary for at least 2 full days
prior to clinic visits. On this diary, patients were to record the total time
awake, as well as the total time spent “off”, and the severity of the “off”
periods (l-4 scale). Part II of the UPDRS, as well as the Schwab-England
and Hoehn and Yahr Scales were to be rated for both “on” and “off”
periods.

The prima~ outcomes were to be change from baseline in Parts II and Ill.
The protocol specified that both outcomes would have to reach
significance independently in order for the trial to be considered
“positive”.

A total of 300 patients were to be enrolled at 24 U.S. and Canadian
centers.

RESULTS

A total of 360 patients (pramipexole 181, placebo 179) were enrolled at
26 U.S. And Canadian centers. A total of 351 patients (pramipexole 179,
placebo 172) were included in the ITT population.

A total of 30/181 (16.6Yo) of pramipexole patients and 39/179 (22Yo) of
placebo patients discontinued treatment prior to completing the trial.

The following table presents the results for the protocol specified
primary outcomes:

Change From Baseline in UPDRS

LOCF Change LOCF AUC for
Maintenance

Pramipexole (N=l 79) -2.7 -57
Placebo (N=171 ) -0.5 -18
P-value <0.0001 <0.0001

Part II

Statistically significant differences were seen for the between treatment
change from baseline in Part II at all visits during the Maintenance Phase
starting at visit 5. (Scores for Part II are averages of scores for “on” and

8



“off” times).
reproduced in

Cumulative Distribution Functions for this outcome are
Dr. Feeney’s review, page 90.

Change From Baseline in UPDRS

LOCF Change LOCF AUC for
Maintenance

Pramipexole (N=179) -5.6 -114
Placebo (N=171 ) -2.8 -64
P-value 0.01 0.01

A total of 7/12 between treatment differences were

Part Ill

significant during
the Maintenance phase (see Dr. Hoberman’s review, Figure 2). Cumulative
Distribution Functions for this outcome are reproduced in Dr. Feeney’s
review, page 95.

As Dr. Hoberman notes, the consistency of the results over time suggest
that there was little effect of dropouts on the LOCF analysis.

Dr. Feeney suggests in his review that Percent of Awake Time Spent “off”
is a useful measure of effectiveness (this was a protocol specified
secondary outcome) because, among other reasons, UPDRS Part II was to
be an average of scores during “on” and “off” times, but did not take into
account time spent in either of these states (theoretically, scores could
have improved, but a patient might have spent more time “off, a clearly
undesirable outcome). In addition, Part Ill was to be assessed during an
“on” period, also thereby not taking into account a potential increase in

“off” time. Finally, he notes that Parts II and [11appear to be independent,
whereas total “off” time is, in his view,
effectiveness.

The following table displays the results
time spent “Off”:

Baseline
Pramipexole (N=l 73) 37.2
Placebo (N=l 72) 38.3

a more global measure

for Average Percent of

of

Awake

Final Change P-value
24 -13
35 -3 0.0006



The difference between treatments emerged by visit 4, increased until

(
visit 6, then remained essentially constant throughout the Maintenance

... phase (see Dr. Hoberman’s review, Figure 5).

Little difference was seen on the Schwab-England ADL scale or the Hoehn
and Yahr scale.

The pramipexole group was able to tolerate a decrease in I-dopa dose of
about 25% compared to a 6% reduction in the placebo groups (PcO.0001 ).

Study 19

This was a 7 center randomized, double blind, placebo
group trial in patients with poorly controlled PD (Hoehn
being treated concomitantly with I-dopa at a maximally
Patients were titrated over a maximum of 7 weeks to a

controlled, parallel
and Yahr II-IV)
tolerated dose.
maximum daily

dose of 5 mg (presumably 1.25 mg Q}D), after which they entered a 4 week
maintenance phase and then a 1 week dose discontinuation phase.

The primary outcome was change from baseline in total UPDRS score.

RESULTS

A total of 78
sponsor, the

Pramipexole
Placebo

Study 22

(pramipexole 34,
following results

placebo 44) were treated. According to the
for the primary measure were obtained:

Baseline UPDRS Final UPDRS P-value

53.7 33.6
50.2 44.4 0.0002

This trial was essentially identical to Study 19. It was performed at 9
centers in Denmark.

10



c RESULTS

A total of 69
According to

Pramipexole
Placebo

Study 18

patients (pramipexole 36, placebo
the sponsor, the following results

33) were enrolled.
were obtained:

Baseline UPDRS Final UPDRS P-value

51.9 35.0
56.7 47.7 0.018

This was a single blind, placebo controlled, parallel group, randomized
trial in patients with motor fluctuations on maximally tolerated I-dopa.
A total of 48 patients were to be enrolled.

Patients were entered into a 7 week titration phase designed to reach a
maximum dose of 4.5 mg/day. Following the titration phase, patients
entered a 3 week maintenance phase, followed by a 1 week dose reduction

,./ phase.

\.
The primary outcome was Mean Change from Baseline on UPDRS, Part 11,
and percentage of “off” time; both were to be significant independently in
order for the

RESULTS

A total of 50
Centers.

According to

study to be considered to demonstrate effectiveness.

patients (pramipexole 26,

the sponsor, there were

placebo 24) were enrolled at 6 U.S.

no significant between treatment
differences seen in the change from baseline on Part II when examined
during “on” and “off” times individually, nor were there significant
between treatment differences on the percent of ‘off” time.

Study 20

This was to be randomized, s=double blind, parallel group, placebo

11
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controlled trial of advanced PD patients. However, only 19 patients were
enrolled, and the trial was not analyzable.

SAFETY

A total of 879 unique patients have been exposed to pramipexole in
completed Phase 2/3 controlled trials. Of this total, 702 have been
patients with Parkinson’s Disease (41 6 have been patients not receiving
concomitant I-dopa [early PD] and 286 were receiving concomitant I-dopa
[late PD]); the remaining 177 have been patients with schizophrenia. An
additional 260 subjects have been enrolled in Phase 1 trials, resulting in a
total of 1139 patients/subjects enrolled in completed trials. However,the
NDA contains reports of experience in a total of 1408 patients in Phase
2/3 trials and 253 Phase 1 subjects exposed to pramipexole, including
those enrolled in extension trials at the time of the NDA cut-off date
(1/95). Of these 1408 patients, 1231 were patients with PD.

Of the 1231 PD patients, 178 have been exposed for greater than 1 year
(59 for greater than 2 years), and 365 have been exposed for between 6
months and 1 year. A total of 552/1231 (45Yo) of PD patients have
received the maximum proposed dose of 4.5 mg/day for at least 12 weeks,
and 981/1 231 (80Yo) have received at least 1 day of this maximum dose.
Of the 702 PD patients in controlled trials, 349 (50Yo) received an average
dose of between 3-4.5 mg/day. Of this group, 207 received this average
dose for between 24-36 weeks (this included extension trials).

DEATHS

A total of 17 deaths had occurred in the course of pramipexole’s
development as of 1/95; of these 17, 15 deaths (or the event leading to
death) occurred within 30 days of the last dose of study drug. A total of
12 of the deaths occurred in pramipexole treated patients. In the
controlled trials, the following comparisons are made:

12
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Deaths Rate/l 00 patient-years Relative
Risk

Early patients

Pramipexole (N=416) 1 0.72
Placebo (N=262) 1 0.90

0.80

Late Patients

Pramipexole (N=286) 3 2.52 2.87
Placebo (N=289) 1 0.88

For the entire pramipexole treated PD population, the early patients
mortality dropped to 0.11 deaths/100 patient years, while the late
patients mortality dropped to 1.83 deaths/100 patient years.

Of the pramipexole deaths, the reviewers considered 8 to be potentially
cardiovascular in nature.

Of these 8, there were several documented or presumed Ml or heart
failures, mostly in patients with past history of severe cardiac disease.
One patient had no history of cardiac disease, but had an Ml during Study
10 (late PD), presumably sometime towards the middle to late portion of
the Maintenance Phase. He died shortly thereafter.

Another patient with no real cardiac history died on day 61 of study 1
(early PO) from a presumed pulmonary embolus. A third patient with a
past history of mild cardiac insufficiency and bronchitis suffered
multiple episodes of dyspnea and syncope. He died after an episode of
syncope, but no autopsy was performed.

DISCONTINUATIONS

Early PO

In controlled trials of early PD patients, the total dropout rate in
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pramipexole patients was 14.4?40,compared tol 6.2% in placebo patients.
The rate of dropouts secondary to adverse events was 12% for pramipexole
patients, compared to 119f0 for placebo patients. The rates of
discontinuations were variable in these studies, with the largest
difference between drug and placebo occurring in Study 4; 12% and 2Y0,
respectively. Most of these dropouts occurred secondary to adverse
events at the highest dose (6 mg/day). The most common adverse events
associated with discontinuation that were greater than 1YO and also
greater than the placebo rate were: hallucinations (3Yo), dizziness, nausea
(2%), somnolence (1.55%), headache (1.3%), and confusion (l%).

Of the discontinuations due to adverse events, 8/388 (2.1 Yo) of the
pramipexole and 3/235 (1 .3Yo) of the placebo patients had events
considered serious. Of the 8 pramipexole patients, 1 died secondary to a
cardiovascular event, and the remaining 7 included 1 case each of
drowsiness, decreased platelets, abdominal pain, somnolence, paranoid
psychosis, sensory hallucinations, and confusion/hallucination.

Late PD

..
In controlled trials in late PD patients, the overall discontinuation rate
was 15.4% in pramipexole patients and 20.4’% in placebo patients. In these
studies, the dropout rate due to adverse events was 11.5% for pramipexole
patients and 15.8% for placebo patients. The most common adverse events
associated with discontinuation that were greater than 1YO and also
greater than the placebo rate were: hallucinations (2.7Yo), postural
hypotension (2.3Yo), dyskinesia (1.9Yo), confusion, dizziness (1 .2Yo).

Of the discontinuations due to adverse events, 8/259 (3.1%) of the
pramipexole and 6/266 (2.3Yo) of the placebo patients had adverse events
considered serious. Of these 8 pramipexole patients, 2 had cardiovascular
events and died.

14



Other Serious Adverse Events in Controlled Trials

Early PD

Of the 388 pramipexole treated patients in controlled trials, 20 (5%) had
adverse events deemed serious, while 5.5% of placebo patients had such
events. Of the 20 serious adverse events in the pramipexole patients, 7
were cardiovascular. One of these was discussed in the section on Deaths,
and the other 6 were 2 Mls, 2 angina, and 1 case each of pulmonary
embolism, and LV dysfunction.

Of the remaining 13, 7 have been discussed in the section on serious
adverse events leading to discontinuation; the other 6 consisted of 2
cases
basal

Late

of prostate cancer, and 1 case each of fractured hip, thyroid nodule,
cell carcinoma, and rectal cancer.

PO

Of the 259 pramipexole treated patients in controlled trials,l 8 (7%) had
serious adverse events, compared to 7.5% of the placebo patients. Of the
18 serious adverse events in pramipexole patients, 3 were cardiovascular
2 resulted in death, and one had angina. The other 15 consisted of the
following: pneumonia, dyskinesia, fractures, somnolence, bladder cancer,
paranoia, nausea, neck pain, CPK elevation, increase of periods, back pain,
abdominal pain, confusion, and multiple myeloma.

Other serious events

It is difficult to tell from the documents available what the incidence of
serious adverse events is in the entire PO database. However, Drs. Balian
and Knudsen have highlighted several of the events as being worthy of
note.

Cardiovascular

A 72 year old man experienced severe orthostatic
single 0.125 mg dose of pramipexole. He was on

15

hypotension after a
multiple medications



(including treatment for prostatic CA). One hour after the dose, his supine

BP was 130/80, but on standing his BP was essentially O. He could not
stand for about 3.5 hours after dosing. Apparently, his EKG was normal
(time after dosing unknown to me).

Hemafologjc

A 72 year old man receiving pramipexole 4.5 mg/day (as well as nifedipine
for about 260 days) was documented to have a platelet count of
72,000/mms after 40 days of treatment (baseline count was 148,000).
Three days later the platelet count was 58,000. On day. 47, pramipexole
was discontinued; at the time, the count was 55,000. A bone marrow
aspiration was not consistent with marrow suppression, and no further
information is available.

Respiratory

A 77 year old man with
experienced dyspnea on

,. his dose was 3 mg/day).
[
( hospitalized for dyspnea

a history of cardiac disease and LV dysfunction
day 32 of treatment with pramipexole (at the time
Four days later, at a dose of 4.5 mg/day, he was

and was determined to have LV dysfunction and
\

pulmonary congestion. His treatment was discontinued and underwent
cardiac bypass surgery shortly thereafter.

Laboratory abnormalities

A 49 year old man experienced a marked increase in CPK (about 11,000
ItJ/L) after 1 month of treatment. Medication was discontinued, and CPK
began to decrease. The patient was admitted to the hospital and treated
for rhabdomyolysis.

16



c Other Adverse Events

Early PD

The following adverse events were seen in at least 5% of the 388
pramipexole treated
frequently as in the

Somnolence-22Yo
Constipation-14Yo
Hallucination-9%

patients in controlled trials and at least twice as
placebo patients:

Other adverse events seen at a greater incidence than placebo included
confusion, anorexia, amnesia, hypesthesia, vision abnormality, dysphagia,
weight loss, akathisia, thinking abnormal, decreased libido, myoclonus,
and fever.

Late PD

The following adverse events were seen in at least 5% of
treated patients in controlled trials and at least twice as
the placebo patients:

Hallucination-16.5%
Dry Mouth-6.5Yo
Urinary Frequency-5.8%
\

260 pramipexole
frequently as in

Other adverse events seen at a greater incidence than placebo included
dyskinesia (47Y0 compared to a placebo rate of 32Yo), chest pain, vision
abnormality, rhinitis, twitching, peripheral edema, pneumonia, paranoid
reaction, bursitis, CPK increase, myasthenia, delusions, sleep disorder,
and diplopia.

Dose Response

Only Study 4 (early PD) was designed as a fixed dose study. In this study,
nausea, and somnolence and insomnia were seen to be dose related. In
both early and late controlled trials, the greatest risk for several adverse
events was observed in the titration phases.

17



c. Abnormal

In general
laboratory

Lab Values

pramipexole produced no systematic abnormalities in routine
tests.

However, in the combined controlled trial database (Studies 1, 4, and 10),
19 (3.5Yo) of the pramipexole treated patients and 9 (2.3Yo) of the placebo
patients had CPK levels exceeding normal limits; this difference was not
statistically significant. The number of patients with significant
elevations is unclear, although it appears to be a relatively small
proportion of the 19.

In other controlled trials, 2/76 (2.6Yo) of pramipexole treated patients
experienced elevated CPK levels, compared to 0/83 (OYO)of placebo
patients. One of the patients had a CPK at day 48 of 3498 lU/L, resulting
in discontinuation of treatment. CPK returned to normal after drug
discontinuation.

There was one case diagnosed as rhabdomyolysis; this case has been
discussed.

LFTs

In the 3 controlled trials (Studies 1, 4, and 10), a total of 15/553 (2.7%)
of pramipexole patients experienced elevations of LFTs (ALT, AST, and/or
GGT) greater than 2.5 X ULN. A total of 5/394 (1 .3Yo) of placebo patients
had similar elevations. Most of the elevations in the pramipexole patients
occurred in Study 10, in which there were 10 such patients (5.7?4),
compared to 2 (1 .2Yo) placebo patients.

Of the 15 pramipexole treated patients with elevations, 8 had elevations
of GGT only; 7 of these 8 had elevations of GGT prior to treatment with
pramipexole. Of these 7, 3 had baseline elevations at least 2.5 X ULN; of
the remaining 4 with baseline elevations, most had elevations close to 2-
2.5 X ULN, and the
baseline elevations
elevations.

elevations noted on treatment for most of the 7 with
were similar in degree to the pre-treatment

18



..c Most of the other LFT elevations were relatively mild (in most of these
patients, the maximum value of either AST or ALT obtained was in the
range of 200-250; 1 patient had one ALT of 304). It is difficult to tell,
from the reviews, the ultimate disposition of these patients. However, it
appears that, for many of these patients, the elevations either stabilized
or returned towards normal with continued treatment (for several other
cases, alternative explanations for the elevations were available).

One patient (a 67 year old man) in Study 10 experienced a GGT of 1552 U/L
(ULN=65 U/L) on day 50 of treatment; this was associated with an ALT of
206. Treatment was discontinued and LFTs returned to normal within 30
days. Throughout, his bilirubin was normal.

Orthostatic Hypotension/Syncope

In animal studies, pramipexole lowers blood pressure and pulse,
presumably related to its D2 and alpha2 agonism.

In Phase 1 studies, pramipexole was seen to cause dose related
orthostatic hypotension, first seen after single doses of 0.2 mg. In some
subjects, syncope occurred upon standing. In controlled trials in early PD
patients, there were 5 episodes of syncope in pramipexole patients (1.3%),
and 2 such episodes in placebo patients (1 .OYO).

In controlled trials of late PD patients, there were 4 episodes of syncope
in pramipexole patients (2.2Yo), and 7 in placebo patients (3.4Yo).

In neither population was there a significant difference between drug and
placebo patients in the rate of discontinuations for serious or non-serious
adverse events.

Regarding orthostatic hypotension, this was reported at a frequency of
7.7% in early PD patients compared to 8.9% in early placebo patients. In
late PD patients, 539’o of pramipexole and 48% of placebo patients were
reported to have experienced at least 1 episode of orthostatic
hypotension. Few of these episodes were symptomatic, and a total of 7
pramipexole and 3 placebo patients discontinued from controlled trials

19



c (combined early and late patients) because of orthostatic hypotension.

SUMMARY

The 3 randomized controlled trials (Studies 1, 4, and 10) described in this
memo clearly demonstrate the effectiveness of pramipexole as a
symptomatic treatment for patients with Parkinson’s Disease. This
conclusion applies to patients with relatively mild disease not receiving
concomitant dopaminergic therapy, as well as to patients with more
advanced disease who are receiving concomitant I-dopa.

The safety experience contained in the NDA provides no signal that
pramipexole will be unacceptably dangerous when used according to
appropriate Iabelling, although the safety database is not as large as we
might hope. For example, we know that 552 patients have received this
dose for at least 12 weeks, but we do not know how many have received
this dose for longer durations. It would be useful for the sponsor to
explicitly display the number of patients who received 4.5 mg/day for
specific durations.

(
‘\

The panoply of adverse events seen are typical for D2 agonists, and there
is some reassurance that the incidence of syncope/orthostatic
hypotension appears not to have been greater than that seen in placebo
patients in the controlled trials (again, given the limitations imposed by
the relatively small number of patients in controlled trials). It is of some
note that the mortality (deaths/l 00 patient years) in the late PD patients
was 2.52 in pramipexole patients compared to 0.88 in placebo patients
(relative risk of 2.9). However, this represents, in reality, 3 deaths in the
drug treated group compared to 1 death in a placebo patient, with 95% Cls
of (0.3, 27). Examination of the causes of death did not reveal any
obvious, specific pramipexole relationship.
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,- RECOMMENDATIONS

(.
For the reasons stated above, I recommend that the attached Approvable
letter be sent to the sponsor.

Russell Katz, M.D.

cc
NDA 20-667
HFD-120
HFD-120/Leber/Katz/Feeney/Sherry
HFD-120/Burkhart/Balian/Knudsen/Grilley
HFD-71 O/Hoberman
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DATE: June 16, 1997

MEMORANDUM

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

TO: Director
Office of Drug Evaluation l/HFD-101

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

( The sponsor responded to the letter 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. Burkhatt’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 6/10/97.

\
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:

1) CLINICAL PHARMACOLOGY: The sponsor has proposed a sentence
at the end of the 1st paragraph that describes relative binding affinities at
Da, Dz, and Dd 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..

(. 3) WARNINGS: We asked the sponsor to re-calculate the comparative
incidence of objective orthostatic events (we were concerned with
misclassification of events that they included as being manifestations of
orthostasis). No additional language was added to that proposed in the
draft that accompanied the Approvable letter,

. .
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 patients. Upon review of this
data, we realized that it was impossible to determine which ADRs might be
dose related, because the studies all used a titration design, and dose and
time were confounded. Hence, we removed any statements designed to list
those ADRs which were dose related, and instead included a statement
about this confounding after the first paragraph in this section (before the
sub-section “Early” Parkinson’s Disease).



( 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.

~ l.~
Russell Katz, M.D.

cc
NDA 20-667
HFD-120
HFD-I 2O/Leber/KattiBurkhatiFeeney/Fitzgerald/Steele~heelous
HFD-860/Baweja



. .

CLINICAL REVIEW AND EVALUATION OF EFFICACY

NDA 20-667

Mirapex (pramipexole)

?“

(..

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:

L.

Overview of Studies Petihent to Efficacy

There have been 9 completed controlled trials addressing the efficacy of
pramipexoie 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 Iongterm 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. It 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 enrollment
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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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
enrollment so early as to preclude any meaningful interpretation of the
results.

Reviews of the individual studies follow.

APPEARSTHISWAY
ON 0!?IG!!15+L

/“-
(

APPEARSTHIS WAY
ON OR!GINAL



/. 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 II and a positive effect on Part Ill of the UPDRS.
Study 4 used the sum of Parts 1-111as a primary outcome assessment.

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

Part II has 13 items scored from O (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 II is scored twice, once for the so-called “on”
state and once for the so-called “off” state. The total score on Part II
then becomes the average of the “on” score and the “of~ 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

. II is scored only once and this averaging technique does not apply.

‘..
Part Ill has 14 items scored from O-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 sc re is 108.

!Part Ill is scored only once in both early and advanced Parkins n’s Disease.
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A. Study Design

c Study 1

This was a multicenter, randomized, double-blind, placebo-controlled
parallel group study of pramipexole vs. placebo. Randomization was
stratified for concurrent I-deprenyl use. The treatment periods were
designed to be at least 6 months in duration.

300 patients were to be entered, 150 per treatment group. A total of 24
centers in the U.S. and Canada were planned with up to 30 patients per
center.

Inclusion criteria were:

1. Patients with early, symptomatic, idiopathic Parkinson’s disease,
Hoehn and Yahr Scale scores of 1-111,age 25 years and older. Patients
could not be taking L-dopa currently.

Exclusion criteria were:
.-

1. Previous treatment with L-dopa for more than 180 days (6 months)
and/or within 60 days of Visit 2.

2. Previous treatment with amantadine within 21 days of Visit 2.

3. Previous treatment with direct-acting dopamine receptor agQnists.

4. Atypical parkinsonian syndromes, to include drug-induced parkinsonian
syndromes.

5. Dementia or active psychosis.

6. Second or third degree AV block or sick sinus syndrome; resting heart
rate below 50; CHF Class Ill or IV; Ml within 6 months; other clinically

* significant heart conditions.

7. Occurrence of a seizure within 2 years.

.



c 8. Renal or hepatic impairment. Neoplastic disease.

9. Surgery within 6 months which the investigator believes could impact
patient’s participation.

10. History of stereotactic

11. SBP less than 100 or a
standing.

12. Neuroleptics within 60

brain surgery.

symptomatic drop in SBP of 20 or greater upon

. .

days; alpha-methyl dopa within 60 days;
metoclopramide within 60 days; flunarizine, cinnarizine, parenteral
ergots, MAO inhibitors other than deprenyl, methylphenidate,
amphetamine, beta blockers if used to treat tremor, or reserpine within
30 days.

13. Adequate contraception and a negative pregnancy test for all women
of childbearing potential.

.-

(.
14. Electroconvulsive therapy within 90 days.

Note that the Inclusion/Exclusion criteria do not specifically address the
issue of prior or current use of antichoiinergic drugs, but the protocol
(P11 ) states that patients may be treated with one concurrent
anticholinergic medication at a fixed daily dose.

The schedule of time and events is attached. Patients were seen. for a
single screening visit within 2 weeks of randomization. At the next
visit, if they continued to meet the incIusion/exclusion criteria, patients
were randomized to receive the first dose of study medication. An
ascending-dose phase followed and could last as long as 7 weeks. If
patients experienced dose-limiting toxicity prior to reaching the maximal
dose, they entered the maintenance phase at that point (prior to 7
weeks). A patient who moved into the maintenance phase after only 1 or 2
weeks of the ascending-dose phase was considered to have missing data

3 for the additional 5-6 weeks of the ascending-dose phase, resuming
entries with visit 9.
was followed by a 1

The maintenance phase was 6 months in duration and
week dose reduction phase.

.“4

.2.4



‘\

d

f’
i
I

M/2730/oool
PRAMIPEXOLE P1lASE 111TRIAL IN EARLY PARKINSON’S DISEASE 8

PROTOCOL SUMMARY - PART I (Double-Blind, P1acet)o-Controlled) w

a Aacanding-time Interval’

Wit Number 1 2 3 4 6 6 7 8

Days sines tho Imstvisit 1-14 6.9 6.9 6-9 6-9 6-9 6.9

DoaaLBvel 1 2 s 4 6 6 7

HistoIY x

Phyaicei Examination* x

LaboratoryToBt# x x

ChestX-ray x

12-LaadECCie x x

Disability Ratings= x x x x x x x x

AdvaraeEvontsO●nd u x # x x x x x
ConcomitantMods”

Randomizationto x
‘Ihtmant

DispcnaoStudy x x x x x “x x
Mmlicntion

Wtil Slgnd x x x x x x x x

MmiicationCompliance x It x x x x

doaaof study medication amociakd with
baaed upon tho clinical Judgamontof tit.

Maintananca-Doaa Intarvaii

9 10 11 12 13 14 16 16 17 16’

6-0 10.16 10-16 10-16 1O-I6 10-16 10-16

M’ M M M M M M M M M

x x x x

x i x x

x x x x x x

x x x x x x x x x x

x x x x x x x x x x

x x x x x x
-.

x x x x x x x x

dabia hnprovarnont ({e. lack or further improvement daopita up to two ●dditional doaa hwraaaea). Tho dogma of impmvamant in ~
Investigator without examination of praviousmores on various rating acaleaumd in tim trial, A

2, Maintenance dom (M) ie aithor tha maximaily tderaiad does or the optimal &a if advame aventa do not pravent doaa●acalation durin~ tha aecan~ng does in~waf. -
3. UPDIUIPart [i (actkka of daily iiving) ●nd Part Ill (motor ●xamination) start d Visit 2. The motoraxemination ie to be dons 2 toShours or study medication io ~

administered excapt furVisit 2 (dons prior to tiw dma of study medication ●dminiaterad in tho ciinic). ModiiiadHoehn and Yahr Scale at Vi*it 1 only. w
4. Vltai sign- (aupino ●d 1minuta standing bloodpreseuraand pulea roto) are taken Ot visit 1 in tripiicata per protocoi, prior to study medication atVisit2 oniy and ●t 2

hours poet-doesof ●tudy medication ●t ●ii Visits beyond Visit1menoted I&we.
J. Does-reduction intarvai etarta with Visit 18 and anda●t Vieit 19, tha ilnai visit in Part 1. See Prdocoi Summary Part H for speciiic procedure to be completedforVieit ie.
~ Raquiradfor patiante who drop from the triai

8- Scraening m
w
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c The ascending dose schedule is attached. Study medication was to be
taken 1 hour before or 2 hours after meals. There were 7 possible fixed
dose regimens, ranging from a total daily dose of 0.375 mg to 4.5 mg. The
dose was to be raised until dose-limiting toxicity was reached, the
maximum dose was reached, or there was a lack of further clinical
improvement in the judgment of the investigator despite up to two
additional increases in the dose of study medication.

The protocol does not have instructions for dose adjustments of study
medications if patients developed AEs during the maintenance phase. That
is, if a patient developed nausea during the maintenance phase, it is not
clear if the dose of study drug could be lowered.

The protocol does state (pl 6) that patients receiving anticholinergic
medication should not have dose adjustments. Patients on I-deprenyl
were allowed to have dose adjustments.

Patient visits occurred every week during the ascending dose phase.
Patient visits occurred every 2 weeks for the first 3 months of the

(

maintenance phase and every month for the last 3 months of the
maintenance phase.\

Monthly, during the maintenance phase, the investigator completed Parts
II (activities of daily living) and Ill (motor exam) of the UPDRS.

Note that during the ascending-dose phase, patients assigned to the
pramipexole group received both pramipexole and placebo tablets; patients
assigned to the placebo group were not exposed to pramipexoie. .

Two primary outcome variables were stated in the protocol: Part II
of the UPDRS (ADL) and Part Ill of the UPDRS (motor exam).

The analysis plan stated that “the primary efficacy endpoint for each of
these parts of the UPDRS is the change in the score between baseline and
maintenance where the maintenance score is the last available score prior
to the dose-reduction interval.” The primary analysis plan was not

3 clearly specified in the protocol. In order for the study to be declared
positive, both primary endpoints had to achieve statistical significance.
The ITT population was to be the primary analysis population with an LOCF
technique employed for missing data.
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Pmmipexole Ascending-Dose Schedule

I week I Dose Lsvd I - (w) { Tot81Ddly Dme6ng)

1 1 8 x o.125 0.375

2 2 3X0.26 0.75

s 3 3X0.5 1.50

1- 4 I 4 I 3 x 0.75 I 2.25 I

5 5 3 x 1.0 MO

6 6 3X1.25 3.75

7 7 3 x 1.5 4.50

k,,
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(.
A stated secondary
failure was defined

endpoint for the study was time-to-failure where
as requiring treatment with L-dopa.

Subset analyses were also planned based on concomitant use of I-deprenyl
and anticholinergic medications.

The sample size was computed using results in the DATATOP study. It
was estimated that with 150 patients per treatment group, the study
would have 90% power to detect small differences on the order of 2-4
points in change from baseline in Part Ill of the UPDRS (motor exam).

B. Subject Disposition and Baseline Comparison

The planned enrollment was 300.

335 patients were randomized: 164 pramipexole and 171 placebo. The
investigators and centers are listed at the end of this Study 1 review.

(
Baseline Cha racteristics: No significant differences in the two treatmentL
groups were detected at baseline in demographics or disease
characteristics.

Placebo Pramipexole
N=171 N=164

Age 62 (30-85) 63 (33-85)

Sex 98 M/73F 105M/59F

Race 94% White 95% White

Parkinson’s Duration 1.7 yrs (O-7.2) 2 yrs (O-11.6)

Deprenyl Use 66% 68%

Anticholinergic Use 14?40 1270

Part II Score 8 (1-22) 8 (1 -20)

- Part Ill Score 18.7 (3-53) 18.8 (l-63)

Hoehn & Yahr 1.9 (l-3) 1.9 (l-3)

.
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Patient Flow: Only 2 patients
llT definition, i.e. they did not

(1 in
have

each treatment group) did not meet the
at least one efficacy assessment.

Therefore, 333 patients are included in the efficacy analysis: 163
pramipexole and 170 placebo.

The following table outlines the withdrawals during the study.

Pramipexole Placebo

Ascending Dose Phase 12 10

Maintenance Phase 16 24

TOTAL 28 34

62

The reasons for withdrawals are shown in the next table.

Patient Disposition

Pramipexole Placebo

Disease Worsening 4 15

Worsening of o 1“
Pre-existing Disease

Other AEs 18 8

Poor Therapeutic Resp. 1 7

Protocol Violation 1 0

Lost to Follow-up 2 0

Withdrew Consent 2 2

other o 1

.
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L 136/1 64
patients

prafnipexole patients completed the trial. 137/171 placebo
completed the trial.

c. Efficacy Evacuation

All the analyses below are
otherwise.

There were 2 patients who

LOCF analyses, unless specifically described

received drug but did not have any post-
baseline efficacy measurements (1 patient per treatment group). Thus,
333 patients (163 pramipexole, 170 placebo) comprise the ITT population.

1. UPDRS Part ii

Sponsor’s Table 5 on the next page shows the average Part II scores by
visit for the two treatment groups. The sponsor provided cumulative
distribution functions for the treatment groups and these are shown on
the page after that.

The protocol specified analysis was a comparison between treatment
groups of change from baseline to final maintenance visit (LOCF), adjusted
by center and center-by-treatment interaction. The results of this
analysis were highly statistically significant.

1
LOCFchange from LOCFAreaUnder

Saselineto Final the Cwve over
Maintenance Visit Maintenance Visits

(Visits 11-18)

uPramipexole I -1.9 I -57

I!Placebo I 0.4 I -5

up-value I ~ 0.0001 I <0.0001

20
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Figure I
Oglve Curve of UPDRSII Change from Basellne -- M/2730/0001
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/- 2. UPDRS Part [11

L. Sponsor% Table 6 (next page) shows the average Part Ill scores by visit
for the two treatment groups. Cumulative distribution functions are
shown on the page after that.

The protocol specified analysis was a comparison between treatment
groups of change from baseline to final maintenance visit (LOCF), adjusted

“ by center and center-by-treatment interaction. The results of this
analysis were highly statistically significant.

I LOCFChange from LOCFArea Under
Sasaiineto Final the Cufve over
MaintenanceVisit Maintenance Waite

(Visits 11-18)

Pramipexole -5 -127

Plaoebo 0.8 -11

p-value ~o.0001 <0.0001

3. Modified Hoehn and Yahr Scale

Sponsor’s Table 12 (next page) shows the average scores at the beginning
and end of the maintenance period for the two treatment groups.

.
The sponsor also classified patients as: 1) improved, 2) no change, or 3)
worsening. The breakdown of patients according to these classifications
is presented in Sponsor’s Table 13 (next page). -

D. Plasma Levels

1. Plasma pramipexole levels were collected in order to assess
population PK parameters and their variance in this population.

* results of this analysis are not in the study report.

mean
The

2. Plasma levels of concomitant deprenyl and anticholinergics were not
measured during the conduct of this trial.
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c E. Subgroup Analyses by Deprenyl and Anticholinergic Use

L Sponsor’s Table 7 demonstrates that only slight differences in the mean
change from baseline for Parts II and Ill of the UPDRS exist between
patients on and off deprenyl. Likewise, only slight differences in these
scores exist between patients on and off anticholinergics.

F. Subgroup Analyses by Age, Sex, and Race

Only slight differences in the mean change from baseline for Parts II and
Ill of the UPDRS were shown between male and female patients.

Only 17 patients were non-white so that a subgroup analysis by race is
not meaningful.

Only slight differences in the mean change from baseline for Parts II and
III of the UPDRS were shown between patients >65 and c 65 years.

Sponsor’s Table 8 demonstrates the results of these analyses.

G. Adverse Events

Sponsor’s Table 17 shows the AEs with an incidence of 10% or greater in
the pramipexole group. Of these, nausea, constipation, asthenia,
dizziness, insomnia, somnolence, and hallucinations showed the largest
differences between the treatment groups.

There was a single death during the study, a pramipexole patient who had
a myocardial infarction and died.

There were 10 pramipexole patients and 12 placebo patients with serious
AEs. Most of these were malignancies or cardiac-related. No obvious
differences between the treatment groups emerged.
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qhbb 17. Nudut (%) of Pdents With Mvexna Events ~ in MO%
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Body syst4mEve&
Pm ‘PBo
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No. W (%) NQ Pte (%)

3ody maa W&h

Infectk 44 (26.69) 4S(26.32)

Pain 33 (20.12) 36 (20.47)
31(16.60) 19(11.u)

Headache 27 (16.46) 31 (11U3)

Pain back 22 (13A1) 17 (9S$4)

Iqjauyincident 21 (12.60) 18 (10.68)
)igextive Syetem

Zhleea 64 (32.02) 36 (20A7)
OJnetipation 22(17.68) 11 (6A3)
mpsin 18 (10.98) ~ (7.02).

Vervou8 System

Dizziness 57(34.76) 45(26.32)
Insomni8 42(25.61) 22 (12.87)
SOmnolenu 30(1829) 15 03.77)
%emor 20(12.20) 34 (KL66)
Hellucinatione 1s (10.98) 5 (292)
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H. Conclusionsc Pramipexole-treated patients, on average, saw a larger change-from-
baseline on Part II of the UPDRS than their counterparts treated with
placebo. This difference in average change-from-baseline was small, but
highly statistically significant.

Pramipexole-treated patients, on average, also saw a larger change-from-
baseline on Part Ill of the UPDRS than their counterparts treated with
placebo. This difference in average change-from-baseline was again
small, but highly statistically significant.

The protocol called for a statistically significant result on each of these
outcome measures (a dual outcome) in order for a positive result to be
declared for the trial as a whole.

The sponsor has shown that the effect was present whether or not
concomitant deprenyl and anticholinergic medication were used.

The sponsor has also shown that age (above or
not influence response greatly.

APPEARSTH!: ;;AY

Ohl 0RIGI14AL

below 65 years) and sex do
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~, Michael J, M.D.
Departmmt of Ne_, Rrn. M348 7
Univtity of c~
san~
~ -A, CA 94143-0216

kett, Jamee P, Jr., M.D., Ph.D.
13Fontie Research Park

~eumiogy Suite 370
X)0 Ray C. Hunt Ihive
Uharlotistie, VA 229o3

lurch, Gordon, M.D.
14toanoke Neurologid Associak

601 Franklin Road, S.W., Suite B
kmnoke, VA 24014-1049

‘hctor,Stewart A, D.O.
14mfeagor of Neurolo~

@pa.rtmat of Ne-~ogy (A70)
lbany Medical Center
‘ew %tland Avenue
Ibany, NY 12208

armer, Stephen, D.O.
8rayline Chid Drug Male

B Denver Street
ichita Falls, TX 76301

uzini, Enrico, D.O., Ph.D.
O fit Avenue 9

b Moor, Suite 9Q
!W YOr~ NY 1001G

iedman, Joseph, M.D.
15partrnent of Neurolo~

~er WiUianM General Hospiti
Maude Stree~ 4th Floor
widence, RI 02908

be, Lawrenm I., M.D.
IDNJ 17
wrt Wood Johnson Me&d School
]t. of Neu.mIo~, 4th Floor
obert Wood Johnson Plaza, CN-19
v Brunswick, NJ 08903-0019
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Protocol M/273ml

Inveatimti Name and Ad-
Number of Patienti Ran-d at Site

Hill, Thomae. M1l.
Center fir Ctiti-~ 11
911 West 38th StreeL Suite 301
Austin, ~ 787o5

Hiner, Bradley, Mm.
17MamjMeld Clinic

1000 North Oak Avenue
MamfidA WI 54449-5777

Hoehn, Margaret M., M.D.
83535 Ch~ Ckek North IMve, #308

Denver, CO 80209

hbble, Jean, M.D.
lepartmmt of NemloW 13
Kansas university Medicalcenter
~9thand Rainbow Blvd,
knsas city, KS 66103

~, Jefky, D.
IeaseClinic 10
253 McMullen Booth Ro@ Suite 200
Iearwater, FL 34621-2010

urth, Matthias, M.D.
25:. Joseph Hospiti

mrrowNeurological betitu~
E W. !l’homm Roa* Suite 401
menix, AZ 85013

.
!Witt, Peter, M.D.

14ofwiod Village CIini4
Ne~tiam Center

21 West Maple Roa~ Suite 192
M Blmmfield, MI 48322

than, Denis, M.D.
11~eurologid Consulh*, S.C.

!002 W. Howard Avenue
Wwaukee, WI 53221
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I%tuxd M/’27W000l

Irnmstigator Name and Address Number of Patients Randomized at Site

Ob, c. wal=mxi#m. 15

(VW93 -~)
Kauser, Robert A, M.D.
(Wlm - Resent)

Assistant Prokssor of Nemlogy
Department of Neurology
HaxbOur Side Medical IRnver
4 ColumbiaDrive, Suite 410
Tampzq FL 33606

Paulson, George, M.D. 9
Chairman, Department of Neurology
452 Means HaU
Ohio State Univ. School of Medicine
1655 Upham Dzive
Columbus, OH 43210

Richter, Ralph W., M.D. 6
St. John’s Doctds Bldg.
1705 E. 19th Street, Suite 406
Tulsa, OK 74104

Shannon, Kathleen, hLD. 13
Dept. of Neurological Sciences
Rush Medical Center
Rush Presbyterian St. Luke’s Medical

Center
1725 West Harrison, Suite 1106
Chicago, IL 60612

Siexnem, EriG M.D. 14
Univ. of Indiana School of Medicine
Dept. of Neurology, R06
Regen Stief Health Center
1050 WalnuL 6th Floor
Indianapolis, IN 46202

Tetrud, James, M.D. 14
Parkinson’s Institute
1170 Morse Avenue
Sum@e, CA 94089-1605
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Protocol Mt’27W0001

Investigator Name and Addmsa Number of Patienta Randomized at Site

Truong, Daniel R, IWII. 14
Parkinson & Movement Disorder3
university of Califii, Irvine
Collegeof Medicine
Department of Neurology .
154 Med. SurgeI

.-

Inrine, CA 92717

Tuchman,Michael M., M.D. 17
Palm Beach Neurological Group
3365 Burns Road - Suite 206
Palm Beach Gardens, FL 33410

Watta, Ray L, M.D. 15
Emozy University School of Medicine
6000 Woadruff Memorial Bldg.
P.O. Drawer V
Atlanta, GA 30322

Weiner, William, M.D. 12
1501 N.w. 9th Avenue
Parkinson Bldg.
Department o Neurology
Miami, FL 33136

.
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A. Study Design

Study 4

This was a multicenter, randomized, double-blind, placebo-controlled
parallel group study of 4 different fixed doses of pramipexole and placebo.
Randomization was stratified for I-deprenyl use.

The treatment periods incorporated an ascending dose period (as long as 6
weeks) followed by a fixed-dose maintenance period of 4 weeks (and a 1-
week dose-reduction period).

250 patients were to be entered, 50 per treatment group. A total of 20
centers in the U.S. and Canada were planned with at least 10 patients per
center.

The study was conducted by the Parkinson Study Group (Rochester, N.Y.).
After the study was complete, data sets were provided to the Upjohn

(
Company by the Parkinson Study Group.

.
Inciusion criteria were:

Patients with idiopathic Parkinson’s disease of less than 7 years duration,
Hoehn and Yahr Scale scores of 1-111,age 30 years and older. Patients
could not have taken L-dopa within the past 3 months.

Deprenyl, antichoiinergics, or amantadine therapy at a stable dose for 30
days prior to the study and throughout the study were allowed.

Exciusion criteria were:

1. L-dopa or dopamine agonist medication in previous 3 months.

2. Atypical parkinsonian syndromes, to include drug-induced parkinsonian
syndromes.

*

3. Dementia or active psychosis.

4. Third degree AV block or sick sinus syndrome; CHF Class 111or IV; Ml

34
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within 6 months.

(. 5. Occurrence of a seizure within 1 year.

6. Renal or hepatic impairment. Neoplastic disease.

7. Symptomatic orthostatic hypotension at screening.

8. History of stereotactic brain surgery.

14. Electroconvulsive therapy within 90 days.

-.

The schedule of time and events is on the next page. Patients were seen
for a single screening visit within 2 weeks of randomization. At the
next visit, if they continued to meet the inclusion/exclusion criteria,
patients were randomized to receive the first dose of study medication.
An ascending-dose phase followed and could last as long as 6 weeks. f
patients experienced ‘dose-limiting toxicity prior to reaching their target

(

dose, they could be lowered to the previous dose level. The protocol
allowed patients to be lowered only 1 or 2 dose levels. Once lowered to a
given level, patients were not to be re-challenged at the higher dose level.

The maintenance phase was to last 1 month or 4 weeks. This was
followed by a 1 week dose reduction phase.

The ascending dose schedule is on the next page. Study medication was to
be taken 1 hour before or 2 hours after meals.

The protocol states that concomitant deprenyl, amantadine, or
anticholinergics could be used, but at a “stable dosage.” This implies that
changes in dosage of these drugs during the trial would not be allowed.

Patients were seen every 2 weeks during dose-escalation and during
maintenance, for a total of 5 scheduled visits post-randomization. At
each visit, the following were performed:

9

1. UPDRS, Parts I-III
2. Supine and standing BP and pulse
3. Adverse events



4 APPE!v~d E
SCHEDULE OF ACTMTIES

%pmt Day70

#

VIA Namo Eudntlon Mdnl.nsnao Tapar

Scram 13udino my 14
(14 dayd

my 28 Day 4s Day 60 Day 70
(Ihy o) (wsok 2)

Day 97
(week 4) (week 0) (wook s) (waak IO) (wook I lJ

VW 8 1 a 8 4. 6 6 7 a

Mdt?hua Hldory x

PhyslmlExam 8

Ia.hdEm a x

IbdUJYahr x x x

tlsbtyLabs x x x xc

UPDRS1411 s x a x s s x

Vltdsips a x 1 x x x s

NM’s x x x s x x 4 x x

AdTarnEvmb a 8 n a x n 8

Phmmaaawmth a s

QoL a x

DrucDlqwlwlng x x x x .x x

Compliance Oback x x x x x x

. ‘.

Eedetimg Pmmipexole Dose Sehedmle

Ramfpexlie doee- ml#dxy

Doss -p W&k 1 Week 6

Plxcebo pbo pbo pbo pbo pbo pbo

1.6 m@ey pbo pba pho 0.375 0.76 1.5

9.0mg/dxy pbo pbo 0.375 0.75 1.5 !).0

4.5mgldxy pbo 0.375 0.75 1.s 3.0 4.5

6.0mgldxy 0.375 0.75 1.s 3.0 4.6 6.0

9



c 4.
5.
6.
7.

At

Concomitant therapy
Safety labs
PK blood sample
Medication compliance (tablet counts)

the last visit, the Hoehn and Yahr scale, QOL assessment, and an EKG
were additionally performed. The QOL assessments were 1) Functional
Status Questionnaire (FSQ) with supplemental questions about
employment and 2) .EuroQol.

The FSQ contains 37 questions. It is designed to be self-administered by
the subject in about 10 minutes. The questions are then divided into 6
domains:

o basic ADLs
o intermediate ADLs
o social activities
o mental health
o quality of interaction

. 0 work performance
All questions use the previous month as reference (although it was‘\
completed at baseline and at end of maintenance--a 2-month timespan).
Responses range roughly from O-6, with some variation. Higher numbers
represented better health. Scores within a domain are added and
converted to percent of maximal possible.

There were also several additional questions regarding work (normal work
hours, work time lost, or employment changes due to disease), which were
analyzed separately.

The EuroQol contains 6 health-related questions and an analog scale on
which patient rate their health state on a scale from O-100, where 100 is
the best possible health state.

The actual QOL scales are provided at the end of this Study 4 review. The
protocol states, “For testing of treatment effects, the principal measures

* will be changes in the FSQ domain scores, the EuroQol utility score [=
analog score], and time lost from work in the previous month.”



(“ The primary outcome variable was the change from baseline to end-
of-maintenance of the sum of Parts 1-111of the UPDRS.

The analysis plan stated that both linear and nonlinear regression
models would be considered. “For analyzing efficacy and safety variables,
there will be two analyses, one in which the independent variable will be
the dose assigned by randomization, and a second analysis in which the
actual dose received will be used rather than the dose level to which the
subject was randomized.”

Subset analyses were not specifically planned based on concomitant use
of I-deprenyl, amantadine, and anticholinergic medications.

The sample size was computed
pramipexole trial in which 30% of
not tolerate the target dose, while
could not tolerate the target dose.

using tolerability data from a previous
patients in the 4.5 mg/day group could
4% of patients in the placebo group
With 50 patients per group in the

/

\

current study, the study was powered to detect a similar difference.

The study was also powered at 0.97 to declare that a dose-response slope
of 1.81 was different from zero. The smallest slope that could be
detected with a power of at least 0.80 was 1.25.

APPEARSTHISWAY
ON ORIGINAL
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B. Subject Disposition and Baseline Comparison

The planned enrollment was 250.

264 patients were randomized as below. The investigators and centers
are listed at the end of this Study 4 review.

P-h
.

Characterlstl
. .

CS; No significant differences in the two treatment
groups were detected at baseline in demographics or disease
characteristics as shown on the next page.

In addition the data on concomitant deprenyl use, amantidine use varied
between 13 and 18% for the different treatment groups. Anticholinergic
use (benzatropine or trihexyphenidyl) varied between 10 and 20%.

Patient Flow: The reasons for withdrawals are shown on the next page.
Most of the discontinuations occurred during the ascending dose interval
(19 of 26).

/-
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I

P~eter ~---
Vf8L

d:w ml- IJJJw N:* “

06e(me=wd 602 w 62.7 604 0.67

eex(% rode) 64a 62.0 68.0 69.1 0s0

M (% auaudml) ~s =0 983 982 ml 0.66

duraMmddiseue L8 %0 L6 2.8 L6 0016
(meulYam’s)

Cmrentnleamne!me ~ 66m 66.7 662 0.66
(% yea)

uPDRstiaaa’e =.0 - 28a 27.3 32s 28.7 0.06

H0dm8ad Yahr la L6. L6 L9 1.8 0082
mm (mean @n*)

REASONS K)IZ STODYDBUG DISCO~ON - NUMBER PATIENTS

40

Reuom p~”~d- PbebO

Lo mg/d8y 8.0 mgffby

wOnEdagPD 2 0 0 0 0

WOmdngalerdisee$e 1 0 0 0 0

other adverse event 7 0 4 8 0

adminietmdive= o 2 0 1 1

ToM 10 2

PATIENT lMSPOS1’ION AND TO~ ● NUMBER PATIENm (%)

Endpoint PmmipexoIe - 8ssigned do8e Ps80ebo

Number mdomized 64 60 a 66 51

mamber(%) completing 47 (87.0) 48 (66.0) 62 (969) 47 (86.6) 51 (100.0)
escendingdose

number (%) completing 44 (8L5) 48 (96.0) 60 (926) 46 (83.6) 60 (96.0)
maintenance

number (%) cfxaplethg 44 (813) 46 (92.0) 43 (79.6) 87 (67.8)
at assigned (bee -

49 (66.1)

talerabii~
.

number (%) rmnple* 44 (81.6) 46 (96.0) 60 (92.8) u (80.0) 60(68.0)withone or no doee
reduction

number (%) dose limited 2 (3.7) 3 (6.0) 7 (13.0)
d- amending dtwe

10 (18.2) 1 (2.0)

intmal due to clinical
intolerance

.



c.

Only
have

Efficacy Evaluation

one patient was not included in the ITT analysis. This patient did not
any post-baseline efficacy assessments.

1. UPDRS Total Score Change From Baseline

The first table on the next page shows the change from baseline in total
score for each of the dose groups as assigned by the randomization
scheme. All groups had significant improvements compared to placebo,
but no dose response relationship was apparent.

The second table on the next page shows the same change from baseline
data for each of the dose groups, but the dose groups are determined
by actual dose received. Again, all groups had significant
improvements compared to placebo, but no dose response relationship was

/ apparent.

Regression analysis (the primary analysis plan stated in the protocol)
showed that the coefficient of the linear term was statistically
significantly different from zero and the coefficient of the quadratic term
was marginally significant from zero for the “assigned group” analysis.
Both coefficients were statistically significantly different from zero for
the “actual dose received” analysis. The presence of the quadratic term
indicates a lack of a linear dose response relationship for both “assigned
group” and “actual dose group” analyses. The third table on the next page
summarizes these results.



UPDRS TO’IX.LSCORE CHANGE FROM EASEUNE

Pramiperole”Aesilmdlbee
Pmamd= PlaQabO

L6 InghbY $@ mgldmy u n@&y a ?ug/d8y

27s 2&7

me8a chel# ~ -6.6 -6.6 -7.1 -u

-p~- - 0.00S7 0.0006 0.0002
vep18cebo ~s 1

UPDRS TOTAL SOORE CHANGE FROM BMEZZNE

Pumneter
Pmmiperole - As&d Do8e

106nlglcby 2a mghlay

beseline 26.7 269 27.0 32.6 292
men &enge* -6.6 -6.7 -7.7 -73 -0A

. .
~pvahle O.0001 0.0006
Vaplac&J

0.0001 0.0001

~~ p Value O.0001

DPDRS TOTAL SCORE REGRESSION ANALYSIS

Estimate

-flmed h 263 -2.412 0.0296 0.262
-P

0.0627
*

actual dose 262 -2A74 0.0064 0.261
received

0.0066
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2. Subgroup Analyses

No qualitative interactions were present for pramipexole effects for
subgroups of concomitant selegiline therapy. The sponsor’s analysis of
pramipexole effect by anticholinergic therapy is flawed because (as
acknowledged by the sponsor on page 331 of the Integrated Summary of
Efficacy) deprenyl was inadvertently classified as an anticholinergic
agent. No analysis of pramipexole effect by amantacfine use is presented.

Also, no qualitative interactions were present for pramipexole effects for
subgroups based on age (c65 years vs. z65 years), sex, race (caucasian vs
noncaucasian) , or baseline Hoehn-Yahr score. Since very few patients
were noncaucasian, no meaningful comparison of responses by race can be
made.

3. Secondary Efficacy Variabies

UPDRS Part I scores were low at baseline and therefore did not contribute
, much to the change in total UPDRS.

UPDRS Parts II and Ill scores each showed a similar pattern of change as
the total UPDRS scores (see next page). Cumulative distribution functions
for Parts II and Ill, separately, are on the following pages.

The Hoehn and Yahr data is also shown on the next page, expressed as mean
scores as well as percent change.
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c..

,.

UPDl@PARTII —CHANGEPItOMRASEUNE

.-

UPDRS PART IH - CHANGE FROM BASEHNE
1

Pmmipexole - Adgaed Doee
P~t4s

L6 al#&y m mgfcby 43 algid8y 6.0Iu@i8y
n=6s a=60 a=!kf

baeeliae 19.4 163 192 22S 19.6

m- chenge* -42 4s 47 -&l -0.6
1

peinviaep dm ().= o.o161 0.0016
w plecebo

0.0005

mrdl p value 0.0046

•~ fbr center and treatment by ceatmrinteraction
~W -Appen&D, Table 122A

MOD- HOEHN AND YAHI? S0AXJ3 - lWIAIV SCORES
—

Pmaipexok - Aesigaui Do8e
Item

M nq$day 4.6 m#lay 600 &&y

bueline L77 192 L61 L66 L76 .

end maintenance L74 L70 L66 ● L74 1-67

MODIFIED HOEHN AND Ye SCALE - PERCENT CHANGEo
PN?liperole=Ae8ignedk

category
13 mg/&y 3.0 rngkby

- P180ebo
4.6 rnghby 6.0 ZQ~d8Y

A

improved fim ~1~ (%) lgs 36.7 26.0 302 13.7

worsened &oxnbaseline(%) 179 6.1 6.6 9.4 25.6
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Figure 3
Ogiw~Curve of UPORS II Cbonge from Baoelinc -- U/2730/0004
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Figure 4
Oqivc Curv. of llPORS Ill Chango from Ba$clins - U/2750/0004
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4. Quality of Life Scales
<

L The sponsor’s table on the next page demonstrates mean change from
baseline for different scales and components of scales. Responses are
present for all but two patients (one in the 1.5 mg group and one in the 4.5
mg group). As a reminder, the scores are ali converted to a O-100 scale
with 100 representing a best response. A positive change represents
improvement, while a negative change represents worsening.

Note that the overall p-value is significant for only ane. domain, the FSQ
basic ADL. Even for that domain, the magnitude of change is so small, “
except perhaps for the 1.5 mg/day group, as to be clinically insignificant.
The overall p-value for the EuroQol analog scale approached significance
(P=O.065), with the 3 mg/day and 4.5 mg/day groups demonstrating the
largest differences compared to placebo.

Separately, the sponsor presents correlation coefficients for UPDRS
change scores and QOL change scores. They all tended to be IOW.

APPEARS THIsiiAy
ON ORIGlh/Al

APPEARS THISWAY
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MEAN CHANGESPROMBAsELmE FOR QOLSCOBJ3S

Rndpexole - assigned*
Pleceho p-value

mm miav=&YXS2LYm%av
FS(+msic ADL ~# 16 2.@ -0.7 -26 0.02s5

lW&Intmm. ADL - LO 3.7 -L5 -L6 -0.1 0.1936

F’sQ-IKental Heelth LO 20 0.1 0.9 lJj 0.9991

~Q-Work P& 0.9 L3 -L9 -09 0.6 0.7353

l?SQ=Sti 0.7 0.4 0.0 - -ti
Activi&

-24 0.9836

FSQ=Quali&of 0.1 -0.5 0.9 0.1 -0.5 0.8529
Snternction

FSQ-Dnys(not)in 02 0.0 0.0 0.0 0.0 0.8032

F6Q-DIws(not) out Lo 0.8 0.5 -0.1 -0.3 0.4150
downonactivities

FSQ-8ati. W/ -0.1 0.0 0.1 0.0 0.0 0.8175
mxualrelations

ESQ-FeeIings abut 0.1 0.4 0.2 0.1 0.2
bwnhealti

0.1550

F8Q-FYeq. of social -0.1 -0.1 0.0 0.2 -0.2
lCtiti@

0.2874

EuroQol-Analog L4 4.8 4.0 0.7 -23 0.0354

No lost work 0.0 0.2 -0.3 -0.3- -0.4 0.4259

“~-value vs. placeho=.0016
* P-value vs. phWiJo=.0686
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( D. Plasma Levels

1. Plasma pramipexole levels were collected in order to assess
population PK parameters and their variance in this population.
results of this analysis are not in the study report.

mean
The

2. Plasma levels of concomitant deprenyl and antichoiinergics were not
measured during the conduct of this trial.

A;’i’EARS THIS liiAI
ON ORIGINAL

E. Conclusions

A linear dose-response relationship was not demonstrated in this study,
All doses performed equally.

/t

\.
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ma ‘p-upEUROQOL QUESllONNAIRE (Pan 1 of 2)
*~a w . DO NOTUW7’EIN SHADEIJAREAS
~ MMcwM--ram smmulamao. nnmcn~ suamctm

G. R.PETERS.?&0. -
JaofocaLm.

---- ——.
$-n-

-----
WC*

M 12730 i 0004 BASEUNE Ww

mfmwcnoflls:PteasachecktheanswerthetWdm”kwur(tiewtinthjh mitimm today.

1. Mobili~ 4. Pain/Dkcornfom

2.

3.

IJo 1have no problems walking about

0 ~ I have some problemswalking abaut
IJ2 I am confined to bed

Self-care:

CIO I have no problemswith self-care

U, Jhavesome problems washingor
dressingmyseif

❑2 I am unable to wash or dress myself

Usuai Activities:

~0 I have no probiems with performing
my usuai activities (e. ., work, study,

!housework, famiiy or eisure activitms)
n t i have some probiems with performing my

usua(activities.
02 I am unable to perform my usualactivities.

CIO i have no pain or discomfort

❑ l, i havemoderate pain ordiscomfort
D2 I haveextremepain ordismmfert

S. Anxietv/Oezmsssion:
00 i am not anxious or depressed

lZ I ~~r~~~tely anxiousor

02 I am extremely anxious or
depressed

6. Compared with my general Ievei of heaith *over ~, Be~er
the past 12months. my healthstate today ]s:

Clz About the same
iJs .Worse

COMMENTS:

.

●

lNITIAM or Snnrm.
SIGNATURE: I

24

3791 50
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TR Na: ?21?-wos7

(---

t--

mm “’-”’EUftOQOLQUESTIONNAIRE[Pan 2 of 2)

G.R PEIERS,MS. “ ---- I
mmcot Na.

——— -----

mloTMaoo I Iocm.

Nlf273010004 “ BASELINE ——

To hefp people sayhow good or bad a health state is.we havedrawna
scale(rather like a thermometer) on which the best state you can
imagine k marked by 100, and the worst state you can imagine is
marked by 0.

We would like you to indicate on this scalehow good or bad our own
[health istoday, in your opinion. Pleasedo thisby drawing a me from

the box below to whichever point on the scaleindicates how good or
bad your current heaith state is.

I Your OwrI Heakh State Today
I

- 95

- 90

85

80

75

70

65

60

55

so

45

40

35

30

25

20

15

10

5

0
w scQu!:

Worst ima inahie
&heai state

———

INITIN.s or Swsrlmo.

SIGNATURE: I 2s

3792
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TR Now: 7217-95.037

Ema “’-”’DAILY ACTIVITIES- UlN~ONAlSZAN5 CWES7TONNAtRF” Page1 of6
ma?aa.11VW Tobe answemdby the patient 00 NOT WtlZtN9fADED AREAS
mlwmL~ ~wwmmUOB ws~mawo.

G. R. PETERS.M.D.
----

aomcoulo. . snJDT- Walwl a *V ~ ==
M i 273010004 OASEUNE Wuvu=

--/--/-_ l––
fiis group of qans rafwsto many types of hystcal●ndsocialxtivities We would like to know how difficult

1!it was for you to do each of these aetnrmes.on t e ●verage, during the pm month. B dNficulGwa mean how
hard it was or now much physica( ●ffort it took to do the sctfvity because of your hesI!h. .
Circle the numbec r----------------. ---—---. -.-. ------------.. --,

~4 if you usuallyhad no diffkuky doing @ :
~3 tf you usually had some difficult ydoingic t

:2 if you usuailyhed much diffkultydotng i~ :

:1 if yw usuallydid notdothe activitybacauseefyourhaalth; or i
i O if you usuallydid not do the activityforotherraasons. ;b-----------------. -----. -------- .-------------------,

DURING THE PASTMONTH, HOW USUALLY DID USUALLY 010 USUALLY DID us:gLl:llD :suTAuoY~:
MUCH PHYSICALDIFFICULTYDID WITH NO
YOU HAVE . . . - ‘OME &#$: BECAUSEOFDIFFICULTY DIFFICULTY OTHER

HEALTH -ONS

1. Taking careof yourself.
that is,eating, dressing,
or bathing? 4 3 2 1 0

I I

2. Moving in and out of a
bed or chair? 4 3 2

I
1 0

3. Walking several biocks(a
few hunmeters or

I
4 3 2 1 0yards)?

I I I
4. Walking one block or

climbin -e flight of
!stairs? ( ~ meters or 4 3 2 1 0

yards)
i
!

,

5. Walking indoors, such
asaround your home? 4 3 2 1 0

6. Doing work around the
housesuchascleaning,
lightgardening, home 4 3 2 1“ o
maintenance?

7. Doing errands, such as
groceryshopping? 4 3 2 1 0

8. Driving a car or using
public transportation? 4 3 2 1 0

9. Visiting w“th relatives or
friends? 4 3 2 I 1 0

f }
10. Participating in com-

munity activities, suchas
religioussewices,social 4 3 2 1 0’
activities, orvoiunteer ‘
work?

4
Conrmued...

INITIALS or SnfKruo.
SIGNATURE: 27

379s

.
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TR Nu 7217-95-037

RmEl ‘p-up

.

DAILYACllV171ES- FUK7?ONALSTATUS QUS770N/UAlRf5 - Page2 of 6
31-18 ml Answmdby the Paciu?t DO NOT UWTEINSHAIXL) AREAS
mwmu-oa cmauumw$llaum

I

UmIJIMIomm

G. R. PETSRS.MQ. ---- —.— -----
morocam. $Wv *MOO I WfIm

M 1273010004 i BASEUNE I I, , 1—.

DURING THE PAS7MONTH, HOW
MUCH PHYSICALDIFFICULTY0(0 I

USUAUY DID USUALLYDID USUALLYDID USUAUY DID USUALLY Olc

YOU HAVE. . .
WITH NO WITH SOME WITHMUCH ~$:;#& N~&om~R

DIFFICULIY DIFFICULIY DIFFICULTY HEALTH REASONS

11. Takin care of other

%
&exox~:~h as famdy 4 3 2 1 0

13.

14.

15.

16.

17.

During the past month, how many daysdid i[lnessor injury keep you in bed al{ or mostof
the day? (If none, write “O”)

_ DAYSIN BEDduring the past month

During the past month, how many daysdid you cut down on the things you usuatlydid for
one-half day or more because of your own illnessor injury?
(Do not count the day(s) spent in bed)

_ DAYS during the past month

Are ou unable to do certain kinds or amounts of work, housework, or schoolor university
zwor because of your health?

(--)
YES. for[essthan3 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
YES, for30rmore months . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
NO, my health was not limited this way

. . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0

Doesyour health keep you from worldng at a job, doing work around the house, or going
to schoolor university?

(OrdQond
YES, for lessthan 3 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
YES, for 3 or more months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :
NO, my health was not limited this way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0

How do you feei about your own hea)th?

VERY SATISFiE13 . . . . . . . . . . . .
(Ckdemd

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SATISREO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :
NO’TSURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DISSATISFIED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :
VERYDISSATISFIED. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Continued . . .
INITIAM or SncErno. -
SIGNATURE: I 28

3796 53

.
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m Nck: 7217-96037

m “-”pWELL EEING - fUNC710hfAL~AltJS QifES7tONN&RF - Page 3 of 6
91daI&n8- Answwa$by tie Patient DO NOT WV7’EIN SHADEOAREAS
@awamLmolarw

I

~~ra mram~w. suJscn@mlU8~a

G. k P~RS, M.D.

@@lacano.
---- —.

. I snm?amm
-----

I 1mclln.

M / 2730/ 0004 I dASEfJNE I I ——
These next questions ask about how you feel and how things have been with ou during the

dpast month, For each question, please arde the number for the one answer at comesclosest
to the way you have been feeiing.

DURINGTHEPAST MONTH AU. OF

I
MOSTOF A GOOD SOME OF AIJI?L.E NONEOF

THE71ME THETIME BITOFTNE THETIME OFTHE TNETIME
HOW MUCH OF THETIME: llME TIME

18. Haveyou been a very
newous person? 1 2 3 .. 4 s 6

19. Have you felt calm and
peaceful? 1 2 3 4 5 6

20. Have you felt aovvn-
hearted and blue? 1 2 3 4 5 6

21. Were you a happy
person? 1 2 3 4 5 6

22. Did you feel sodown in
the dumps that nothing
could cheer you up? 1 2 3 4 5 6

23. Did you isolate yourself
—

from people around 1 2 3
you?

4 5 6

24. Were you affectionate
toward others? 1 2 3 4 5 6

25. Did you act irritable
toward those around 1
you? -

2 3 4 s 6

26. Did you make
unreasonable demands
on your family and 1 2 3 4 5 6
friends?

\ [ 1 I I

27. Did you get along well
with other people? 1 2 3 4 5 6’

Cmthluad . . .
INITIA15 w
SIGNATURE

3797
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.—The next question concernsyour present wotitng situationotherthanmanagingyour fsome.

31. Which of the following statements bestdesm”bes your work situation during the past
month?

WORKING FULL-TIME
WORKING PART-nw”
Unemployed
UFJEMPLOYED
RETIRED
R~RE= i-m. . . . . . . . ...==
nmrn

:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 LOO%NG FORWORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
}BECAUSE OF MY HEALTH . . . . . . . . . . . . . . . . . . . . . . . . . . . .

IBECAUSEOF MY HEALTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
:U ru~ >u~t UTHEK REASON ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

w aJ-ad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I

DURING THE PASTMONTH, MOSTOF SOME OF NONE OFiiow MUCH OF~E ~ME DID T%%”ljE THETIME THEm&lE THEnMEYou:

32. Do asmuch work as
others in similarjobs?

1 2 3 4
I

33. Work for short periods of
timeor take frequent
rests because of your
health? I

1 2 3 4
I

34. Work your regular
number of hours? 1 2 3 4 I

I I
35. Do our job as carefully

c1an accurately as others
Wtth simdarjobs?

II
1 2 3 4

36. Work at your usual job,
but with some than es
becauseof our hea th

{7(for examp e, use speaal f 2 3 4
equipment trade tasks
wtth otherworkers)?

I37. Fear losingyour job
because of your heaith? , 2 3 4

*

INITIALs or
SIGNATURE:

3799
56
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IWTRUCIIONS: If, based on question 31 on the previous page, you are:
. workl n

V’””
or part time, go to part A below.

● retired or a~ re~on or unemployed for health reasons,go to Pan Bbelow (skip part A).
Otherwise, skip parts A, B, and C You have completed this questionnaire.

PARTA. For those working full or part-time according to question 31:

Al. HOWmany hours do you normallywork per week? — — hours

A2. In the last month, a proximately how much work time have you misseddue to
fproblems resulting rom your Parkinson’sDisease? ..

—— Days (enter Oifyou didnot missany work time)

GOTO PARTCBELOW(skippartB).

PARTB. Forthose retired for any reason~r unemployed for health reasonsbased on question 31:

61. Are you currently unemployed, or did you retire early, becauseof vour Parkinson’sDiseas~,

UI Yes(go to next question)
DO No (go to Part C below)

B2. How (ong haveyou been retired or unemployed soleiybecauseof your
Parkinson’sOisease?(Do not count time sinceyour normal retirement age):

— — years, — — months

GO7’0PART C BELOW.

PARTC.

Pleasecheckthe category below which bestdescribesthe kind of work you do (or did)
on your current (or most recent) job:

Professional,technical or related
Administrative or managerial
U~rical or related
Sales
Sentice(including all food and lodging services)
Agriculture, animal husbandry,forestry, fishing
Productionor related work, transport equipment operators or laborers
Armed forces
None of the above

(If you have trouble picking the bestcate ory please askthe study nurse or doctor for
:assstance. A detailed list of occupations y category isprovided m the operations manual.)

INITIAIS or
SIGNATURE

3800
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Name and Ad- of Investigator Number of Patients Randomized at Site

B*, Mitchell, M.D. 15
Bressman, Susan, M.D.
Columbia Univemity
710 w. 168th,Rm. 308
New York, NY 10032

Gauthier, Serge, M.D. 6
McGill Ctr. fbr Studies in Aging
St. Mary’s Hospital
3830 Lacombe Avenue
Montreal, Quebec H3T 1M5
Canada

Gties, J. David, IWD. 15
Ottawa Civic Hospital
Ottawa, Ontario KIY 4E9
Canada

Harrisom M&dine B., M.D. 10
Dept. of Neurology, Box 394
Univ. of Vii Health Sciences Ctr.
Charlottesville, VA 22808

Hauser, RoberL M.D. 15
(WlW94 - present)
Olanow, C. Warren, M.D.
(u19m3 - 6/lw94)
Univemity of South Florida
4 Columbia Dr., Suite 410
Tampa, FL 33608

Hubble, Jean, MD. 10
Univ. of Kansas MedicalCenter
Department of Neurology
3901 Rainbow Blv&
Kansas city, Ks 66160-7314

Hurtig, Howard I, M.D. 18
The Graduate Hospital
University of Pennsylvania
Department of Neurology
1 Graduate Plaza
Philadelphia, PA 19146

58



7

c.
Mf273a4X104

Name and M-of Investigator Number of Patienta Randomized at Sil

Kurhm, Roger, M.D. T=
univlm@ ‘d Rochester

AU

Department of Neurol~
601 Elmwood Avenue, Box 673
Rochester, NY 14642

b3W, Mark F, M.D.
20Univ. of Southern Calif~

Department of Neurology
USC School of Medicine
1510 San Pablo, Suite 615
Los Angeles, CA 90033

Marek, Kenneth I, M.D.
Yale Univ. School of Medicine
Department of Neurology
333 cedar street
~ew Haven, CT 06510

‘erlmutter, Joel, IWD.
Vashinmn Univ. School of Medicine
Teumlogy, Campus Box 8225
i10 S. Kin@ Highway
k. LOUi8, MO 63110

Mput, Ali H, M.D.
Jnivemity of Saskat,,chewm
Mnica3Neurology, Rm 1663
loyal University Hospital
mdsatoon, SK S7N OXO
kmda

ao, Jayaramm, M.D.
SU Medical Center
542 Tulane Avenue
‘ew Orleans, LA 70112

odnitzky, Robert, M.D.
niversity of Iowa
epartment of Neurology
niversity Hospitals
wa City, IA 52242

!thi,KapiID, M.D.
edical College of Georgia
lW-340 DepL of Neurology
20 15thstreet
Igusta,GA 30912

11

I 7

10

15

12

15

w
.
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Name and Addrwe of Inveatiga- Number of Patienti Ran-d at Site

14Rush-~~k Luke’s
Medical Center

Dept. of Neumlo~ Sciencee
1725 W. Hanison, SUik!1106
Chicago,IL 60612

Suchow~~, Oknana, M.D.
10Univ. of Calgary..mW Hospital

3350 Hospital Drive, NW
Calgary,Alberta T2N 4N1
Canada

Tanner, Caroline M, M.D.
14TheParkinson’s Institute

1170 Morse Avenue
Sunnyvale, CA 94089

Tmsch, Richard, M.D.
19s inai Hospital of Detroit

cbid Neurogcim~ l%wgram
B Iumherg Profession Officee
14800 W. McNichok R&, Suite 100
Detroit, MI 48235

w einer, W~am, M.D.
13u niv. of Miami School of Medicine

Departrnent of Neurolo~
N ational Parkinson Foundation
15 01 NW 9th Avenue
Mmrni, FL 33136“
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c Study 17

This was designed to be a singie-biind, placebo-controlled, parailel-
group study of a maximal-tolerated-dose of pramipexole vs. placebo. By
design 48 patients were to be enrolled.

Patients were early-onset PD patients who had not received more than 3
months of L-dopa in the past. Concomitant anticholinergics were allowed.
Concomitant amantadine was prohibited. All patients were on deprenyl.

There was a 7-week dose-escalation phase, with a maximal daily dose of
4.5 mg/day. Patients were titrated to maximal tolerated dose (MTD). If
side effects developed during dose escalation, dose could be reduced to a

prior tolerated dose and that patient would begin the maintenance phase.

Following dose-escalation, there was a 3 week maintenance period and

then a 1 week dose reduction period.

Replacement of dropouts was aiiowed (p 5 of the protocoi).
“Patients who drop from the study prior to completing at least two weeks

,,- of the maintenance dose inte~al...or are less than 75% compliant with the

\ study drug...will be replaced.”

Assessments included Parts II and Ill of the UPDRS. The primary outcome
was mean change from baseline on Parts II and Ill of the UPDRS at the end
of maintenance.

Results:

Fifty-six patients were randomized; only 55 ever received a first dose, so
that the llT population includes 55 patients. The sponsor has provided an
analysis of an evaluabie data set, which excludes 2 patients that the
sponsor believes were shown after randomization to not have idiopathic
PD. One of the 2 pts was replaced, but the second patient was reclassified
after the trial was over and, thus, could not be replaced.

The results for the evaluable, obsewed case analysis is shown below:
9 ~Obsemed case” seems to be a misnomer here since, by protocol, if a

patient had not been in the maintenance phase for 2 weeks, that pt was
be replaced.]

to



Pramipexole
Placebo

Adjusted Change From Baseline, UPDRS II

5.19 (n=28)
2.16 (n=24) p=o.oo2

Adjusted Change From Baseline, UPDRS Ill

Pramipexole 11.97 (n=27)
Placebo 8.31 (n=24) p=o.lo

There were no deaths or serious AEs. There was only one discontinuation
for AE, a placebo patient with worsening of PD. Ten patients (1 placebo; 9
pramipexole) had dose-limiting toxicity from AEs, to include
hallucinations, violent dreams, insomnia, and drowsiness.



/ Conclusions:

(_ Hallucinations resulted in dose-limiting toxicity in 3 pramipexole
patients. Note that the primary outcome encompassed Parts II and Ill of
the UPDRS, so that a favorable score on those subscales could be recorded
in the face of serious AEs that required dose adjustments.

The maintenance period here was only 3 weeks long, making any
extrapolation from these results difficult.

.. ---

While more patients may have improved on the ADL scale while on
pramipexole as opposed to placebo, some pramipexole patients had serious
AEs (hallucinations) requiring dose adjustments. Given the brief
maintenance period, it is unknown how long the risk-benefit ratio would
have continued in favor of pramipexole.

It is reassuring that the estimates of change from baseline on the ADL
scale here are so similar to those seen in Study 21 (a study very
comparable in design’ to Study 17). The difference on the ADL scale is

(
statistically significant here, but not in Study 21.

\.
On the other hand, the estimates of change from baseline on the Motor
Exam scale here are different from those in Study 21. The directionality
favors pramipexole in both studies, but is statistically significant only in
Study 21.

APPEARSTHISWAY
ON ORNYNAL



c Study 21

This was designed to be a double-blind, placebo-controlled, parallel-group
study of a maximal-tolerated-dose of pramipexole vs. placebo. By design
52 patients were required to complete the maintenance dose schedule; in
order to achieve this, the protocol called for 72 patients to be randomized.

Patients were early-onset PD patients who had no received more than one
week of L-dopa in the past. Concomitant anticholinergics and deprenyl
were allowed. Concomitant amantadine was prohibited. Domperidone was
allowed.

There was a 9-week dose-escalation phase, with a maximal daily dose of
4.5 mg/day. Patients were titrated to maximal tolerated dose (MTD). If
side effects developed during dose escalation, dose could be reduced 1 or
2 levels. Following dose-escalation, there was a 2 week maintenance
period and then a 1 week dose reduction period.

Assessment included Parts II and Ill of the UPDRS. The primary outcome

(

was mean change from baseline on Part 111of the UPDRS at the end of
maintenance.

Results:

Only 24 patients were recruited out of the planned 72 before the sponsor
stopped the study. The sponsor has provided an analysis of an
explanatory data set, which excludes a pramipexole patient with a
prior history of hallucinations and a placebo patient previously treated for
5 months with L-dopa. The sponsor maintains that these patients did not
meet the inclusion/exclusion criteria.

The results for this explanatory data set are shown below:

Change From Baseline

Pramipexole 7.2 (n=l O)
* Placebo 1.6 (n=12)

The sponsor also examined the results for Part II of
There was a trend toward improvement following

p=o.02

the UPDRS (ADL).
treatment with

64



c pramipexole, but no statistically significant difference. The mean change
from baseline for pramipexole was 5 points, while the mean change from
baseline for placebo was 2 points.

The sponsor maintains that an improvement of 30% on the motor exam is
significant in terms of patient benefit (p 75 of the Technical Report).
Using the entire cohort of 24 patients, I categorized patients as 30’10
improved or not. The results follow

30% Improved on Motor Exam -

Pramipexoie 6/1 1
Placebo 2/13

However, note that 2 placebo patients were withdrawn early (pts 29,76)
because of “lack of efficacy” or protocol violation (late recognition that
pt had 5 months prior treatment with L-dopa). These represent 2
potential “winners” on placebo who were prematurely taken out of the
running. One would assume that “lack of efficacy” would at least have led

f to further dose escalation, rather than withdrawal. Meanwhile, the 6

\ pramipexole patients with 30% improvement are balanced by 2
pramipexole patients who discontinued with serious AEs.

65



P Conclusions:

(_ The study was stopped early because of low enrollment. The sponsor
states that the protocol required weekly visits and that the early PD
patients (who were often working) had a hard time making that sort of
time commitment.

Two (out of 11) pramipexole patients discontinued because of
hallucinations. Note that the primary outcome was the motor exam of the
UPDRS, so that a favorable score on that scale could be recorded in the
face of serious AEs that required discontinuation.

The maintenance period here was only 2 weeks long, making any
extrapolation from these results difficult. (Note also that one
pramipexole patient, pt 65, inadvertently skipped the 2-week maintenance
phase so that the score at end of dose-escalation was used for outcome
assessment.)

While more patients may have improved on the motor exam while on
f- pramipexole as opposed to placebo, 2 pramipexole patients had serious

AEs (hallucinations) requiring discontinuation. Given the brief\.
maintenance period, it is unknown how long the risk-benefit ratio would
have continued in favor of pramipexole.

.



(
Study 10

\

A. Study Design

This was a multicenter, randomized, double-blind, placebo-controlled
parallel group study of pramipexole vs. placebo, added on to maintenance
L-dopa (with a decarboxylase inhibitor) therapy. The treatment periods
were designed to be at least 6 months in duration.

..

The target population were patients with a less than optimal response to
L-dopa, characterized by the presence of motor fluctuations. 300 patients

were to be entered, 150 per treatment group. A total of 24 centers in the
U.S. and Canada were planned with up to 24 patients per center.

Inclusion criteria were:

1. Patients with idiopathic Parkinson’s disease, Hoehn and Yahr Scale

(“”
scores of II-IV during an on period, age 30 years and older. Scores of II-IV
encompass patients with bilateral disease with minimal-severe disability

\
and balance problems. A score of V would be given to a bedbound or
wheelchair-bound patient. A score of I would be given to a patient with
only unilateral disease.

2. Given a stable dose of L-dopa for 30 days prior to randomization,
patients had to demonstrate continued motor fluctuations, specifically
the so-called “wearing-off” effect, where the duration of effect from a
single dose of L-dopa becomes progressively shorter over time.

Page 11 of the protocol added that, if the patient was taking deprenyl,
amantadine, or and anticholinergic medication, the dose of that
medication should be stable for 30 days prior to randomization.

3. Patients had to be able to keep an accurate daily diary of “on” and
“off” periods during waking hours, with the help of caregivers.

9

.-



c Exclusion

1. Atypical
syndromes.

criteria were:

parkinsonian syndromes, to include drug-induced parkinsonian

2. Dementia or active psychosis.

3. Second or third degree AV biock or sick sinus syndrome; resting heart
rate below 50; CHF Class Iii or iV; Mi within 6 months; other clinically
significant heart conditions.

4. Occurrence of a seizure within 2 years.

5. Renal or hepatic impairment. Neoplastic disease.

6. Surgery within 6 months which the investigator believes could impact
patient’s participation,

7. History of stereotactic brain surgery.
,-

8. SBP less than 100 or a symptomatic drop in SBP or 20 or greater upon
‘.

standing.

9. Neuroleptics within 60 days; alpha-methyl dopa within 60 days;
metoclopramide within 60 days; flunarizine, cinnarizine, parenteral
ergots, bromocriptine, pergolide, Iisuricie, MAO inhibitors other than
deprenyl, methylphenidate, amphetamine, beta blockers if used to treat
tremor, or reserpine within 30 days.

10. Adequate contraception and a negative pregnancy test for all women
of childbearing potential.

11. Eiectroconvulsive therapy within 90 days.

The schedule of time and events is on the next page. Patients were seen
* for a single screening visit within 2 weeks of randomization. At the

next visit, if they continued to meet the inclusion/exclusion criteria and
if they demonstrated the ability to keep the daily diary, patients were
randomized to receive the first dose of study medication. An -
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ascending-dose phase followed and could last as long as 7 weeks. If
patients experienced dose-limiting toxicity prior to reaching the maximal
dose, they entered the maintenance phase at that point (prior to 7
weeks). A patient who moved into the maintenance phase after only 1 or 2
weeks of the ascending-dose phase was considered to have missing data
for the additional 5-6 weeks of the ascending-dose phase, resuming
entries with visit 9. The maintenance phase was 6 months in duration and
was followed by a 1 week dose reduction phase.

The ascending dose schedule is on the next page. Study medication was to
be taken 1 hour before or 2 hours after meals. There were 7 possible fixed
dose regimens, ranging from a total daily dose of 0.375 mg to 4.5 mg. The
dose was to be raised until dose-limiting toxicity was reached, the
maximum dose was reached, or there was a lack of further clinical
improvement in the judgment of the investigator despite up to two
additional increases in the dose of study medication.

The protocol does not have instructions for dose adjustments of study
medications if patients developed AEs during the maintenance phase. That

{ is, if a patient developed nausea during the maintenance phase, it is not
clear if the dose of study drug could be lowered.i .

During the maintenance phase, the dose of L-dopa could be adjusted
downward if dyskinesias, hallucinations, or psychiatric side effects
developed. The dose could subsequently be increased, but not to a level in
excess of the original daily dose. Doses of concomitant anticholinergics,
deprenyl, and amantadine were to remain constant during the study.

Patient visits occurred every week during the ascending dose phase.
Patient visits occurred every 2 weeks for the first 3 months of the
maintenance phase and every month for the last 3 months of the
maintenance phase.

70
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Q=Lsx4 po6ztQ
I 3x OJ2Sq
2 3x0.25mg
3 3XOdmg
4 3 X 0.7S mg
5 3x 1.0mg
6 3x12Sfng
7 3X15mg

Total mikr~

0.375mg

0.7smg
MO mg
us mg
340 fag
3.75mg
4S0 Zzlg

(.

*
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Monthly, during the maintenance phase, the investigator completed the
following scales:

1. Parts 1, 11,and IV of the UPDRS. Part I rates mentation, mood, and
behavior. Part II rates ADLs during the past week. Part IV rates
complications of therapy, including dyskinesias.
2. Modified Schwab-England Disability Scale
3. Timed Walking Test
4. Modified Hoehn and Yahr Scale

. . . . . .

At the same time intervals, the investigator completed the following 2
exams:

1. Part Ill of the UPDRS (the motor exam). Protocol Amendment #4
clarified that this was to be completed during an “on” period.
2. Parkinson’s Dyskinesia Scale

These last 2 exams were to be performed 2-3 hours after the last dose of
L-dopa, taken either at home or at the beginning of the clinic visit, and 1-
4 hours after the last dose of test drug.r

At the same monthly intervals, the investigator evaluated the daily
diaries for the previous time interval. Patients were instructed to
complete the diaries for at least 2 full days prior to their scheduled clinic
visits. This was recorded in the CRF as the total waking hours for each
day, the number of ‘off” hours for each day, and the average severity level
for the ‘off” hours in a given day (1-4 scale).

Copies of all scales from the CRF are attached at the end of this Study 10
review. Note that several of the above scales yielded 2 scores, one
representing best performance during an “on” period and one representing
best performance during an “ofF period. This applies to:

1. Part II of the UPDRS
2. Modified Schwab-England Disability Scale
3. Modified Hoehn and Yahr Scale

*

An operational definition of “on” and “off” was never provided in the
protocol. Generally these terms are used to differentiate times when
patients are responding well to medicines and periods when they are not

‘12



c responding well. Off times could occur at predictable times, especially in
the time preceding the next dose of medicine. Off times could also occur

at unpredictable times, unrelated to time of medicine. The latter
unpredictable off times could be brief, referred to as “freezing,” or they

could be more prolonged. Off time may not represent as low a level of
functioning as might be seen in the total absence of medicine, but is
generally referenced to a better level of functioning that occurs on the
same daily dose of medication.

Replacement of patients was allowed by protocol if those patients
discontinued the study for any reason other than AEs (to include worsening
of underlying Parkinson’s Disease) prior to completing half of the
maintenance phase. Protocol Amendment #1 added that patients who
dropped out of the study prior to completing the maintenance phase were
to return for a final visit at the time their final visit would have
occurred.

Note that during the ascending-dose phase, patients assigned to the
pramipexole group received both pramipexole and placebo tablets; patients

(

assigned to the placebo group were not exposed to pramipexole.

~.
Two primary outcome variables were stated in the protocol: Part II
of the UPDRS (ADL) and Part Ill of the UPDRS (motor exam).

The analysis plan stated that “the primary efficacy endpoint for each of
these parts of the UPDRS is the change in the score between baseline and
maintenance where the maintenance score is the last available score prior
to the dose-reduction interval.” The primary analysis plan was not
clearly specified in the protocol. Protocol Amendment #4 clarified
this situation. It stated that “In order for this study to be declared
positive, both primary endpoints must achieve statistical significance.”
The ITT population was to be the primary analysis population with an LOCF
technique employed for missing data.

The sample size was computed using results in the DATATOP study and
making assumptions about how the early Parkinson’s Disease population in

* DATATOP might differ from the target population in the current study. It
was estimated that with 150 patients per treatment group, the study

/ would have 90% power to detect small differences on the order of 2-4
points in change from baseline in Part Ill of the UPDRS (motor exam).

‘i 3



(.
B. Subject Disposition and Baseiine Comparison

The planned enrollment was 300, with plans to replace patients who did
not complete half the maintenance phase for reasons other than AEs. On
page 37 of the study report, the sponsor states that enrollment exceeded
the planned enrollment because, by the time it became apparent that
enough patients would complete the trial, other patients were already
enrolled in earlier stages of the trial.

360 patients were randomized: 181 pramipexole and 179 placebo. The
investigators and centers (22 U.S. and 4 Canadian) are listed at the end of
this Study 10 review.

Protocol Dewatlons
. .

; 3% of patients entered without meeting all
inclusion/exclusion criteria. These included systolic blood pressure <
100, concomitant use of bromocriptine, lack of advanced Parkinson’s
Disease symptoms, abnormal baseline labs, and prior pramipexole use.

4% of patients

(
4% of patients
bromocriptine,

37/69 patients

had their baseline Sinemet dose exceeded during the trial.

took excluded reeds during the study to include pergolide,
haloperidol, timolol, and metaclopramide.

who withdrew from the study did not return for the
follow-up visit at what would have been Visit 18, as outlined in a
protocol amendment.

15% of patients had some baseline testing done after the first d~se of
study medication. The sponsor states that the first dose was placebo for
all patients so that the results should not have been affected.

At least 28% of patients had at least one evaluation performed outside the
protocol-specified time interval.

Likewise, at select visits, 109!0 of patients demonstrated medication
compliance less than 75°A or greater than 125%.

*
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f- &m mIi Characte ristics; No significant differences in the two treatment
groups were detected at baseline in demographics or disease
characteristics.

Placebo Pramipexole
N=l 79 N=l 81

Age 63 (39-89) 63 (31 -84)

Sex 116M/63F l19M/62F

Race 96% White 95% White

Parkinson’s Duration 9 yrs (0.8-27) 9 yrs (0.4-31)

Deprenyl Use 53% 56%

Anticholinergic Use 12?40 1470

Part II “On” Score 8 (O-29) 7 (O-23)

Part II “Off” Score 17 (2-35) 17 (4-42)

Part Ill Score 23 (O-64) 23 (4-61)

Hoehn & Yahr “On” 2.3 (O-4) 2.3 (O-4)

Hoehn & Yahr “Off” 2.9 (l-5) 3.0 (l-5)

Patient Flow: One patient (placebo) withdrew before receiving drug, so
that only 359 patients were treated. Altogether, 9 patients (including the

one just mentioned) did not meet the ITT definition, i.e. they did not have
at least one efficacy assessment. Therefore, 351 patients are included in
the efficacy analysis: 179 pramipexole and 172 placebo.

The following table outlines the withdrawals during the study. In addition
to the 68 withdrawals in the table, there was the 1 placebo patient
already mentioned who withdrew prior to receiving the first dose.
Therefore, there were 69 withdrawals altogether.

*
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Withdrawals (Withdrawals Due to AEs)

f-

i

II,

Ascending Dose Phase I 12 (9) I 22 (16) II

Maintenance Phase 18 (15) 16 (14)

TOTAL I 30 (24) 38 (30)
II

I 68 (54)

The timing of the withdrawals had the potential to be important as the
protocol allowed for replacement of patients who withdrew prior to visit
15 for reasons other than AEs. However, since only 14 patients withdrew
for reasons other than AEs, the latter point took on less importance. As
far as I know, there were no replacements during the conduct of the trial.
Sponsor’s Table 7.3.3:1 on the next page outlines the number of
withdrawals by visit for the two treatment groups.

The reasons for withdrawals are shown in the next table.

Patient Disposition

Pramipexole Placebo

Disease Worsening 3 9

Worsening of o 3“
Pre-existing Disease

Other AEs I 21 I 18

Protocol Violation I 1 I o
Lost to FO!IOW-UP o 2

Withdrew Consent 4 3

Other I 1 I 4

151/1 81 pramipexole patients completed the trial. 140/179 placebo
patients completed the trial.
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TABLE 733:1 NumbcrofPatientsWawing h theT& LastVi

(Pa=tue) d m’camge)lmmcbo
~~= -- -withdraw+llg
Wlthrkwin:byvi byvi

2 0 0(0%) 3 3 (8%)
3 2 I 2 (7%) 6 9 (23%)
4 2 4(13%) 1 1006%1
5 5(17%) 5. 15(38%
6 ; 5 (17%) I 16(41%)
7 3 8 (271%) 3 19 (49%)
8 1 1 9 (30%) 3
9

22 (56%)1
3 12 (40%) o 22 (56%)

10 4 16 (53%) 3 ~ (~~)

Ix 6 22 (7?&) 5
12

30 m%)
1 23 (77%.) 31 (79%)

13 1 24 (80%) : 33 (85%)
14 1 25 (83%) 1 34 (87%)
15 2 27 (90%) 2 36 (92%)
16 3 30 (100%) 1 37 (95%)
17 0 30(100%) 1 38 f97%)
Ig o 30 (100%) 1 I 39 ~~)

Total 30 S9
3ml10zk Appmdis15.12LIsnNGs 7.1d 72

TM’ (43%) of b **wing patients were fmm the pmmipexole group, while 39 (57%)
were fromtheplacebogroup.Theplacebogrouphadbothmorewithdmwingpaticnt&and
also fiistcr withdrawal than UK pmmipcxole -up. By Viit 8 over halfofthe placebo
dropont3hadoccuna%wbdeonly30%of the pramipcxole group dropom3 had occurd.
TABLE 733:1 also gives the cumulativepercentageof drcputs by groupforeachVMLand
it is apparent that dropouts~usrcd morequick!yin the pkcebo group. .
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c. Efficacy Evacuation

All the analyses in 1-10 below are LOCF analyses, unless specifically
described otherwise.

in addition to the 9 patients excluded from ail anaiyses because of lack of
any efficacy measurements, some patients had to be excluded from the
efficacy analysis for individual efficacy endpoints because of missing
data. The sponsor lists all these cases, but they are rare enough that they
are not reproduced here. For example, the largest number of patients
excluded for a specific endpoirit was 12 (3Yo), which was for the Average
Severity of “Off” Time.

On page 62 of the study report, the sponsor addresses the issue of missing
data. The sponsor notes the special case where a patient was to be rated
for both the on and off periods. This applies to the UPDRS Part 11,the
Schwab-England Scale, and the Hoehn and Yahr Scale. The sponsor states
that “on a few occasions” there was no off score recorded because the
patient had no off periods during that particular reporting period. in that
situation, the sponsor states that the on score was used to estimate the
off score. My review of the data listings suggests otherwise. As shown in

the table on the next page, an LOCF approach was used. The number of
times that this situation arose is so small that it would not affect the
overall results, however.

APPEARS THISWAY
ON ORIGINAL
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Patients With No Reported OFF Time (by diary) at Visit 18
and No Recorded OFF Score on UPDRS Part II

Patient Number Observed OFF Score Obsewed ON Score
(Imputed OFF Score)

Placebo Patients

1035 ● (12) 10

1041 ● (14) 12

1154 ● (13) 7

1294 * (4) 2

Pramipexole Patients

1072 I* (1)

I* (12) II
1195 I ● (o) II
1200 I * (o)
1213 I* (12)

1238

1264 * (18) 10
i

1277 I* (15) “- 117

1323 [* (1) 10

●

[Data

no valued recorded because of
treatment period

taken from Listings 4.5.2, 4.3.2,

lack of “off” periods during that

4.4.2, and 4.3.1]
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c 1. Percentage of On Time, On Time With Dyskinesia, and Off
Time:

The percentage of awake time spent in the “off” state was not a primary
outcome, but was a secondary outcome. I present this first because it
seems to be integral to the whole study. First, the inclusion criteria
mandated that patients have on-off phenomenon, especially end-of-dose
failure. Second, the two primary outcome variables were defined in terms
of on and off time (see below).

Note that, despite the prominent role of the “on-off” phenomenon in this
trial, an operational definition is never clearly laid out in the protocol.
The instructions for the patient daily diaries define “on” simply as a
period of “good motor function.” “Off” is defined as “able to move slowly
or not at all.” In the diaries, off periods were to be graded on a 1-4 scale
with the mildest 1 rating defined as “mild slowness, stiffness, or resting
tremor.” Given this last qualification, one might infer that any emergence
of underlying symptoms of Parkinson’s Disease in a given patient would
meet the definition of “off.”

( The UPDRS Part II score is an average of an on score and an off score.
However, it does not weight the on score and off score with respect to
changing amounts of time in the on period and the off period.
Theoretically, a patient’s on score and off score could both improve, but if
more time was spent as off time, the patient would be worse on average,
despite a better UPDRS Part II score.

The UPDRS Part !11score was collected during an on period. It is called
the motor exam portion of the UPDRS, but in fact, an important part of a
patient’s motor performance, dyskinesia, is not captured in Part Ill, but is
displaced to Part IV.

The protocol defined a positive outcome as a joint outcome, a positive
result on Part II and a positive result on Part Ill. Sponsor’s Figures
9.3.1.1.3:1 and 2 on the next page demonstrate quite clearly for both the
pramipexole and placebo groups that Parts II and Ill of the UPDRS are not

● correlated in Study 10. A patient with improvement on one scale has a
fifty-fifty chance of improving on the other. That being the case, a more

, global assessment of patient function such as percentage off time is
informative.
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Sponsor’s Figure 9.3.1.2.3:1 on the next page shows the average percentage
of waking hours spent in an “off” state by visit for the two treatment
groups. The information used for this evaluation was collected on the
patient daily diary and then summarized by the investigator in the CRF at
the time of patient visits. On the patient diary, patients were asked to
choose between 4 options: on, off, on with dyskinesia, or asleep. When
the investigator summarized this data on the CRF, only the amounts of
“off” time and asleep time were transcribed. The sponsor presents the
data in terms of percentage of awake time in an “off” state.

The observed case results for the same comparison are not presented by
the sponsor.

The sponsor presents an analysis of change from baseline to final results
on maintenance. The pramipexole group reduced their percentage of off
time by 35?’o while the placebo group reduced their percentage of off time
by 8% (p=O.0006).

Note that movement from “off” time could be in the direction of “on” time

/-” or ‘on with dyskinesia” or even “asleep.” The sponsor has not provided
data on these latter three options separately in the NDA. In fact, data on

. two of the latter three categories were not transferred from patient
diaries to the CRFS. The sponsor addressed this in a September 27
submission.

In that submission the sponsor reports that, at the final maintenance
visit, average off hours drop from 6 hrs at baseline to 3.9 hrs in the
pramipexole group compared to from 6.2 hrs at baseline to 5.7 hrs in the
placebo group. The average awake hrs changed very little throughout the
study for both groups.
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c But there is an even more confusing issue raised by the data. In the table
on the next page is a listing of patients who rated themselves as having no
“off” time at visit 18, yet who were given “off” ratings on UPDRS Part Il.
This is incongruous. How could a patient have a score for a physiologic
state that did not occur ? The answer is that off periods did occur for
these patients, but were not captured in the diary data.

In the September 27 submission, the sponsor reports frequency tables of
number of days in the CRF dia~ at each visit for the two treatment
groups. Patients were told to record diaries for at least 2 days prior to
the next clinic visit; the CRF provided space to transcribe diary data for
up to 10 days. Obviously, this presents a problem when looking at the last
3 months of maintenance, when pts were seen only once monthly. Two
days may not capture the true experience of the month.

In fact the instructions for the diaries state, “The number of hours off per
day divided by the total number of waking hours will be averaged over
each week of assessment and recorded on case report forms.” This implies
an intent to analyze diary data weekly, an intent that could not be realized

,

[

because of the study design which collected only snapshots of diary
information every 30 days.

Reassuring is the fact that the snapshots were collected every 30 days
and show a consistent trend in favor of the pramipexole group.

APPEARSTHISWAY
ON ORIGINAL
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Patients With No Reported OFF Time (by diary) at Visit 18

Observed OFF Score Observed ON Score

Placebo Patients

22 14

20 4

0

17 6

0
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TabIe D1
l%equency Tables of the Number of Days in the Dhuy at EachViiiit

lW27Woolo

Numberof DayeinthelXary

1 2 s 4 6 6 7 8 9 10

Wit 2 PPx 6 47 26 32 13 18 11 6 3 11 175 0.896
(beeline)

PBo 2 66 26 92 9 19 13 6 8 M 178

Wit 3 PPx o 5s 24 27 12 20 28 9 2 s 178 0.829
(week 1) ~. o ~ al 26 14 21

‘ 18 6 2 3 170

Viit 4 PPx o 50 28 27 7 so 26 4 2 3 177 0.911

PBO o 6s 32 21 4 24 23 2 2 2 164

Viit 5 PPx o 53 17 25 9 20 !23 9 3 1 lb 0.459

.‘PBo ‘ .,0 46 28 21 10 17 25 6 0 2 “155

Visit 6 - “m o 60 19 22 12 20 18 7 I 2 151 0.643

PBO o 48 22 21 10 22 22 2 2 0 149

wit 7 PPx o 44 17 21 8 15 22 0 4 I 132 0.592

PBO 1 45 19 19 8 19 15 4 3 2 135

?%it 8 PPX o 38 11 16 5 13 17 g 2 0 105 0.922

PBo 2 43 14 19 6 14 17 3 3 2 m

Visit 9@ PPX o 58 20 31 7 21 21 s 1 1 165 0.687

PBO o 53 26 23 7 18 24 2 3 0 156

visit 10 PPX o 48 15 30 3 5 6 6 5 42 160 0.620

PBO 1 46 23 32 0 4 6 4 6 34 156

Visit 11 Ppx 0 & 15 36 8 3
, .

6 4 9 36-- %3 0.096

PBo 1 99 26 32 1 2 5 3 2 40 151

Viiit 12 Ppx- 3 42 17 31 3 4 6 4 4 40 154 0.907

PBo 3 35 22 32 1 1 5 4 3 W 145

Visit 13 ppx o & 16 32 6 7 10 6 4 32 154 O.ow

PBo 2 39 22 27 2 1 9 0 2 36 140

@ Maintenance Week O
# End of Maintenance week 24
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TabIe D1
Frequency Tables of the Number ofDaysinthe Dierg at Each Viit

IW2nwoolo

Numberof DayIIinthe DhY
Viit MC

1“ 2 s 4 6 6 7 8 9 10
thl N p-value

Viit 14 m 2 44 16 33 1 6 8 7 2 36 153 0.662

PBO 2 39 20 27 1 s 6 1 6 32 1S6

Viit 16 PI& 1 46 12 34 3 6 7 4 6 gl “ 14 0.747

PBo 1 41 21 so 2 4 2 3 60 so 139

Vkit 16 PPx 1 42 16 24 5 4 8 8 ‘ 4 39 160 0.987

PBO 1 39 17 28 4 3 8 4 3 35 142

visit17 ‘PPx p 42 14 24 6 3 7 10 7 32 ’147 0.884

. %30 3“ 40 19 24 2“ 4 6 6 6 31 14’0

%it 18 # PPx !2 ’37 17 24 4 2 3 10 6 40 145 0.902

PBO 3 42 19 23 3 3 4 6 7 26 138

@ Maintenance Week O
# End of Maintenance week 24
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2. UPDRS Part II

Sponsor’s Figure 9.3.1.1.1:1 (next page) shows the average Part II scores
(off and on means) by visit for the two treatment groups. The sponsor
provided cumulative distribution functions for the treatment groups and
these are shown on the page after that.

Sponsor’s Figure 13.2.1 (next page) shows the obsewed case results for
the same comparison. Page 68 of the study report states that 37 of 69
patients who dropped out did not return for evaluation at what would have
been their visit 18. These 37 patients are not part of the OC analysis.

The protocol specified analysis was a comparison between treatment
groups of change from baseline to final maintenance visit (LOCF), adjusted
by center and center-by-treatment interaction. The results of this
analysis were highly statistically significant. Consistency across other
analyses of the same outcome variable can be seen below:

LOCF Change from

Baseline to Final

I Maintenance Visit

I
Pramipexole I -2.7

Placebo I -0.5

p-value I ~ 0.0001

OC Change from
Baseline to Final
Maintenance Visit

-2.8

-0.5

~ 0.0001

LOCF Area Under OC Area Under the

the Cuwe over Cume over

Maintenance Viilte Maintenance visits

(Visits 11-18) (Visits 11-1 8)

-57 I -54

-18 I -17

<0.0001 I ~ 0.0001

,-

.
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c
Sponsor’s Figure 9.3.1.2.2:1 (next page) shows the average Part II scores
(on only) by visit for the two treatment groups.

Sponsor’s Figure 9.3.1.2.1:1 (next page) shows the average Part II scores
(off only) by visit for the two treatment groups.

For Part 11, on, the difference in the treatment groups came from a number
of components, with the largest components being: Turning in Bed, Cutting
Food, and Hygiene.

For Part 11, off, the difference in the treatment groups came from a

number of components, with the largest components being: Freezing When
Walking, Cutting Food, Walking, Hygiene, Turning in Bed, and Tremor.

APPEARSTHISWAY
ON CJRIGI?IAL

APPEARS THISWAY
ON ORIGINAL
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3. UPDRS Part Illc Sponsor’s Figure 9.3.1.1.2:1 (next page) shows the average Part Ill scores
by visit for the two treatment groups. The sponsor provided cumulative
distribution functions for the treatment groups and these are shown on
the page after that.

Sponsor’s Figure 13.2.2 (next page) shows the observed case results for
the same comparison.

The protocol specified analysis was a comparison between treatment
groups of change from baseline to final maintenance visit (LOCF), adjusted
by center and center-by-treatment interaction. The results of this
analysis were highly statistically significant. Consistency across other
analyses of the same outcome variable can be seen below:

LOCF Change from OC Change from LOCF Area Under OC Area Under the
Baseline to Final Baseline to Final the Cun?e over Curve over

Maintenance Viait Maintenance Visft Maintenance Visits Maintenance visits

(Vkik 11-18) (Visits 11-18)

Pramipexole -5.6 -5.7 -114 -126

Placebo -2.8 -3.7 -64 -75

p-value 0.01 0.08 0.01 0.02

For Part Ill, the difference in the treatment groups came from a number of
components, with the largest components being: Leg Agility, Finger Taps,
Rigidity, and Hand Movements.
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c. 4. UPDRS Part I

Sponsor’s Figure 9.3.1.2.10:1 (next page) shows
by visit for the two treatment groups. No real
is seen.

5. UPDRS Part IV

.. Sponsor’s Figure 9.3.? .2.11:1 (next page)
by visit for the two treatment groups.

shows

the average Part I scores
difference between groups

the average Part IV scores

6. Parkinson

Sponsor’s Figure
visit for the two

Dyskinesia Scale

9.3.1.2.12:1 (next page) shows the average PDS scores by
treatment groups. There is an interesting peak in scores

for pramipexole patients at visit 9. Note that the scores that contribute
to this visit average score represent a mix of experience on a new higher
dose for patients who were increased to the maximum allowed dose at
visit 8 as well as experience on a stable dose for patients who did not
reach the highest dose and were moved to visit 9 after skipping
intermediate visits. This might tell us that the highest dose caused a
significant increase in dyskinesia in those patients that achieved that
dose, an increase that was diluted out by the scores of patients that did
not go to that level. Presumably, patients could have the dose lowered at
visit 9 back down to the next highest dose.
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7. Modified Schwab-England Disability Scale

This scale was completed for both the on and off periods.

Sponsor’s Figure 9.3.1.2.6:1 (next page) shows the average “off” scores by
visit for the two treatment groups.

Sponsor’s Figure 9.3.1.2.7:1 (next page) shows the average “on” scores by
visit for the two treatment groups.

APPEARS THIS WAY
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c. 8. Modified Hoehn and Yahr Scale

This scale was completed for both the on and off periods.

Sponsor’s Figure
visit for the two

Sponsor’s Figure
visit for the two

9.3.1.2.8:1 (next page) shows the average “off” scores by
treatment groups.

9.3.1.2.9:1 (next page) shows the average “on” scores by
treatment groups.
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c 9. Timed Walking Test

.
Sponsor’s Figure 9.3.1.2.13:1 (next page) shows the average times by visit
for the two treatment groups. The cutves cross several times, with no
overall differences emerging.

10. Average Severity Level of Off Periods From Patient Diaries

Sponsor’s Figure 9.3.1.2.4:1 (next page) shows
by visit for the two treatment groups.

Dosage of L-Dopa, Other Concomitant

By protocol, during the maintenance phase, the

the average severity score - -

Anti-Parkinson’s Drugs

dose of L-dopa could be
adjusted downward if dyskinesias, hallucinations, or psychiatric side
effects developed.

/- Dosage data on L-dopa was collected at each visit, but the sponsor states
(without further explanation on p95 of the study report) that problems‘.
arose with interpreting CRF data on dosage. “Ultimately it was decided
that the CRFS for baseline and final maintenance visit had to be
individually reviewed by a sponsor’s medical monitor. This review was
conducted while the treatment code was still blinded. Because this
review was very time consuming, only data from these two visits were
collected. ”

Sponsor’s Table 9.3.1.2.5:1 (next page) gives the baseline visit mean
dosage, the final maintenance visit mean dosage, and the unadjusted and
adjusted change from baseline to final maintenance visit. The
pramipexole group reduced L-dopa dosage by 25% while the placebo group
reduced dosage by 6% (p~ 0.0001).

For each visit during the study, the CRF contained a box that the
investigator could check if there had been no change in L-dopa dosage

3 since the previous visit. It is informative to know the proportion of
patients in each treatment group that had no change in L-dopa dosage

.. throughout the study: 24% pramipexole, 46% placebo. Given the- protocol-
specified rules for changing L-dopa dose, the different proportions of
patients requiring L-dopa dosage changes would be consistent with the
19?4 higher frequency of dyskinesias and the 15% higher frequency of 102
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hallucinations in the pramipexole group.

Changes in deprenyl, anticholinergic, and amantadine dosing during the
trial were not allowed by protocol. Any changes should have been repotted
as protocol violations. No protocol violations on this issue are recorded in
the study report.

In the September 27 submission, the sponsor reported that small numbers
of patients did have their dosages of these drugs changed during the trial.
However, the numbers are -so small as to be insignificant.

The importance of the above questions should be obvious. All alternative
explanations for a favorable effect in the pramipexole group must be ruled
out.

,’

‘\
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~
Pramipexole Placebo

R&d N randomized 181 178
Amantadille H Drug fig s~~

33 25

Stopped hug During Study 1 0
Increased Dosage o 2
Decreased DOSagf! 4 1
Stoppedmsmd Drug. 1 0
NOChange

t 27 ,
Depre+yl *‘“ Took Drug D&g Study* . 103.’ SW

Stopped Drug During Study 4 0
Increased Dosage 1 0
Decreased Dosage 5 2
Stapped/Restid Drug 1 1

92 90
Mi- Took Drug During Study*
;holinergics 26 26

Stopped Drug During Study o 0
kreased Dosage 1 4
Decreased Dosage 5, . 6
Stipped/Restarted Drug 1- “
No Change 101 Ao I 16 11

* Not include patients who were on such drugs but stopped them prior to enrollment in
the study, also does not include patients who started the drugs after the end of the
msintenmm dose phase.
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c D. Plasma Levels

1. Plasma pramipexole levels were collected in order to assess
population PK parameters and their variance in this population.

mean
The

results of this analysis are to be summarized in a separate report.

2. Plasma levels of concomitant L-dopa, deprenyl, and anticholinergics
were not measured during the conduct of this trial.

Only 26 patients in the pramipexole group were using anticholinergic
medications. 97 patients in the pramipexoie group were using deprenyl.
By design, all patients were using L-dopa.

E. Adverse Events

Sponsor’s Table 11:1 shows the AEs with an incidence of 10?40or greater in
the pramipexole group. Only dyskinesia and hallucinations were
statistically significantly different between the two treatment groups.
Dose reductions of study medication controlled most cases of dyskinesia
and hallucination.

Most AEs were typical of dopamine agonists and were mild to moderate in
severity.

One pramipexole patient experienced repeated elevations of LFTs and was
discontinued. Later rechalienge was tolerated. When comparing
pramipexole and placebo patients with respect to lab change-from-
baseline, statistically significant differences between the treatment
groups were noted foc SGOT, SGPT, CPK, and LDH. The sponsor believes
all these lab changes could be explained by pramipexole induced
dyskinesias.

10G
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TABE 11:1 _of~MmGmmonA&essekxiufor~~~
-TrealamtGmUps

T Placebo (
N=]~

1 Number Percent N- -t
D@imaia Pvalue

113
AsWPto-

62

I
77 43

102
0.0003

56 108 60 NSotiostatichypotcnsion
Dizziness 75 41 67 37 NS
Parkinsonism ag.gravatcd~ 64
.Pain

35 61“ 34 NS
62 34

Insomnia I
60 34 NS

51 28
Nausea

49 27
44

NS
24

I
50

Hdluci,natims
28 NS

38 21 10 6 Co.0001
symptomatic Orthostatic 30 17 23 13 Nshyixxcnsion
Codision II 23 13
cOnstipatb)

18 10 NS
23 13 22

!

12 NS
upper respiratory tract 21 12 29 16 Ns
mfixxion“

●SOmnolence 19 11 16 9
SO~&IQ TMI.E Ij.1-lb

NS

.... .:

.
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(
F. Conclusions

L.
Pramipexole-treated patients, on average, saw a larger change-from-
baseline on Part II of the UPDRS than their counterparts treated with
placebo. This difference in average change-from-baseline was small, but
highly statistically significant.

Pramipexole-treated patients, on average, also saw a larger change-from-
baseline on Part Ill of the UPDRS than their counterparts treated with

. . . placebo. This difference in average change-from-baseline was again
small, but highly statistically significant.

The protocol called for a statistically significant result on each of these
outcome measures (a dual outcome) in order for a positive result to be
declared for the trial as a whole.

Pramipexole-treated patients, on average, also saw a larger change-from-
baseline in percentage of waking hours spent in the “off” state compared
to their counterparts treated with placebo. The shift from “off” could

(
have been to “on with dyskinesia” and not simply to “on.” This issue could
be resolved by patient diaries, but not by CRFS. The sponsor has not shown.
an interest in pursuing this further.

The 3 improvements above came at a cost of more hallucinations and more
dyskinesias as demonstrated in AE listings. In the UPDRS scale,
hallucinations are only a component of Part I and dyskinesias are only a
component of Part IV. The pertinent items from Parts 1 and IV for
hallucinations and dyskinesias are not analyzed separately. .

In short, Part Ill of the UPDRS may be a good scale for measuring
Parkinson’s Disease, but it may not be a good scale for measuring the
patient population under study here: patients with motor fluctuations
after 2-3 years of L-dopa therapy. Dyskinesias are a part of the motor
fluctuations and are not included in Part Ill. The optimal state for these
patients probably represents a fine balance in their dopaminergic states.
Each patient will have a preference toward one end of the spectrum: too

* much dopaminergic stimulation with hallucinations, dyskinesias, but
better mobility versus too little dopaminergic stimulation with decreased

. mobility. The labeling should clarify the trade off between the - two
states.

MN?
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There is one last comment, more for the record than anything else. That
is, the evidence accrued in this study, viewed in isolation, provides an
alternate explanation for better performance in the pramipexole group
than the use of pramipexole. To assume that pramipexole explains the
better performance, one has to assume (reasonably I think) that chronic L-
dopa in this patient population does not cause the “off” state and does
not worsen performance on Parts II and Ill of the UPDRS. If L-dopa did
these things, then the mere fact that dosage of L-dopa was reduced more
in one group than the other could explain the better performance in one
group. The prevalent theory, however, holds that the “on-off” phenomena
and the decreased performance that occur after chronic use of L-dopa are
all due to decreased responsiveness to L-dopa. It would then follow
logically that the decreased average dose of L-dopa seen in one treatment
group would serve to worsen, not improve that group’s outcomes;
improvement in that group could then be attributed to the addition of
pramipexole (cf. drug holidays in Parkinson’s disease).

In short, pramipexole substituted for L-dopa resulted in less off time,
better scores on UPDRS Parts II and Ill, more hallucinations, and more
dyskinesias than when placebo was added to L-dopa.
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13400 East Shea Boulevard
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Depti of Neurological ScienceS
Rush Medical College
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Medical Center
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20ew York University Medical Center
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Name and Addreee of Investigator Number of Patiente Randomized at Site

Golbe, Lawrence I, M.D. 13ClinicaI Academic Building
125 Patterson Street
Neurology Suite 6th Floor
New BnmswiclG NJ 08901-1977

Guttrnan, Dr. Mark 22377 Church Sk, Suite 407
Markham, (%ltbO ~ lAl
Canada
Hubble, Jean, M.D. 16A8sistant Profeesor
Departm-t of Neurology
Kansas University Medical Center
39th and kiIlbOW BhTd.
Kansas city, Iw 66103

J ankovic, Joseph &D. 14Prof-sor of Neurology
Baylor CoIlegeof Medicine
Dept. of Neurology
6550 Fannin Street, Suite 1801
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Karp, Jeff&y, M.D.
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Phoenix, AZ 85013
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University Phyeici~ Neumlo~ Clinic
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Hauser, Robert& M.D. (WlW4-
present)
Assistant Professor of Ne&lo~
Department of Neurology
Harbour Side Medical ‘Ibwer
4 Columbia Drive, suite410
Tampa, FL 33606

Paulson, George, MJI.
Chairman, Department of Neurology
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~hio State Univ. School of Medicine
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‘erlmuttar, Joel S, M.D.
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Name and Address of Investigator Number of Patients Randomized at Site

Reich, Stephen G, M.D. 5
Aesk Pdessor of Neurology
Johns Hopkins Univemity School

of Medicine
Outpatient Center
601 N. Caroline SL, Suite 5070
Baltimore, MD 21282

Richter, Ralph MD. 20
Professor of Neurology
SL John’s Doctors’ Building
1705 E. 19 Street Suite 406
Tulsa, OK 74104

Stoessl, Dr. John 14
Dept. of Clinical Neurological Sciences
University Hospital
339 Windermere Road
London, Ontario
N6A 5A5

Tetrud, James, M.D. 18
Parkinson’s Institute
1170 Morse Avenue
Sunnyvale, CA 94089

Waters, Cheryl H, M.D., FRCP(C), 16
FACP
Assistant profeseor of Neurology
Chief, Division of Movement Disorders
USC Movement Disorder Clinic
Department of Neurology
1510 San Pablo St., Suite 615
Los Angeles, CA 90033

Weiner, William, M.D. 15
1501 N.W. 9th Avenue
Parkinson Building
Department of Neurology
Miami, FL 33136
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Studies 19 and 22

Title: A double-blind, placebo-controlled,randomized, multi-centerstudyto asses the
effects, safety, and tolerance of Pramipexolewith concomitanttreatment of Ievodopa
(and decarboxylase inhibitor)in advanced Parkinson’sdisease.

Investigators:

19

2 Austria Schnabefth
Pinter

7 Germany Conrad

4 Germany Gehlen

6 Germany Glab

10 Germany Kolmel

9 Germany Oertel

5 Germany Poewe

22

1 Denmark Boas

2 Denmark Boesen

3 Denmark Boisen

4 Denmark Dupont

5 Denmark Hansen

6 Denmark Sorensen/ Mogensen

7 Denmark Jensen / Magnussen

8 Denmark Mikkelsen

9 Denmark Worm-Petersen

Objectives: The primaryobjectiveto assessthe effect of Pramipexole (up to 5 mg ) on
Parkinsoniansymptomsversus placebo in patientswith advanced Parkinson’sdisease
while on concomitant treatment with Ievodopa (and decarboxylase inhibitor). Effect is
defined as a significantchange in the total score of the Unified Parkinson’sDisease
Rating Scale (UPDRS).

The secondaryobjective is to asses the safety and tolerance of
Pramipexole in variable dose combinationswith Ievodopa (and decarboxylase inhibitor),
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2:
3.
4.

5.

6.

Study Design: Multi-center, randomized, prospective,ascendingdose, double-blind,
placebo controlledstudy.

Treatments: Ascending dose in weeks one throughseven followed by a 4 week
maintenance period and a one week taper to discontinue. The maximum dose
achieved will be the maximumdose withoutthe patient sufferingfrom intolerable side
effects (maximum of 5.0 mg per day in divideddoses i.e. 1.25 mg QID).

Week Dosage Total Daily Dose

1 2x0.1 mg &2’rng -

2 4 x 0.1 mg 0.4 mg

3 4 x 0.25 mg 1.0 mg

4 4 x 0.5 mg 2.0 mg

5 4 x 0.75 mg 3.0 mg

6 4xl.O mg 4.0 mg

7 4x1.25 mg 5.0 mg

Please see Table 1 and 2 for the Time and Events for studies 19 and 22, respectively.

Inclusion Criteria:

Men; women of non-childbearing potential;
Outpatientsand Inpatients
Age: 18-75 years (Age: 30-75 years in study22),
Patients with advanced idiopathicParkinson’sdisease (classificationaccordingto ICD 9: 332.0)
correspondingto stages II-IV accordingto the classificationof Hoehn and Yahr.
Patients in whom the individualoptimaldosage of Ievodopa (and decarboxylase inhibitor)causes
disturbancessuch as akinesia, dyskinesia,dystonias,fluctuations.
Written informedconsent.

Patients were to be maintained on their individualdose of Ldopa (and DCI).
If anticholinergics,amantadine, Ldeprenyl, or tricyclic/ tetracyclicantidepressantmedicationswere
used they should be maintained at a stable dose throughoutthe trial.

1.

2.
3.
4.

~,-

Exclusion Criteria:
Symptomaticforms of Parkinsonsyndrome (e.g. drug induced parkisonism,post-encephalitic
parkisonism,Shy-Drager syndrome,Steele-Richardson-Olszewski-Syndrome).
Severe dementia
epilepsy
previousneurologicaloperations



.. 5.

L-
).

7.

8.
9.

severe physicaldiseases
AV block of 2nd or 3rd degree, sick-sinussyndrome,congestiveheart failure, myocardial
infarctionwithin 6 monthsbefore the start of the study.
Blood pressure above 180/100 mmHg (patientswith a blood pressurebelow 18OI1OOmm Hg
under concomitanttreatmentwith saluretics,beta-blockers,may be included)
Hypotensionwith systolicblood pressurebelow 100 mg Hg.
Liverdisease (SGPT >82 WI)

10. Kidneydisease (creatinine>2.5 mg / 100 ml
11. Uncontrolledmetabolicdiseases
12.Concomitanttreatment with bromocriptine,Iisunde,other dopamine agonist, apomorphine, MAO-

A inhibitors,neuroleptics,alpha-methyldopa,resetpine, clonidine,guanabenz, calcium -
antagonists

13.Women of child bearing potential (contraceptivesare not allowed).

In additionto the above exclusioncriteria, in study22, patientswho did not respondto dopamine
agonistsin the past were excluded fromthe study. Patientswith a historyof orthostatichypotension
were excluded.

Study Population:
Please see Table 3.

~utcome Measure: The primaryeficacy measure was the change in UPDRS total score (not
~ dditionallydefined in the protocol)from baseline to the final maintenance period. The total LJP12F?S‘...

scorewas calculated as the sum of the subscoresfor I - IV (1- mentation, behavior and mood, II -
activitiesof daily livingduring “on” and “off”periods, Ill - motorexaminationduring the “on”periods,
and IV- complicationsof therapy).

Efficacy:
Study 19: An lTT-analysis performedwith changes in the UPDRS total score from baseline

(visit2) to the end of the maintenance period (visit 11, week 11) showed a change of 20.1 points
(SD=16.0) in the pramipexoletreated group vs. A change of 5.9 points (SD=12.8) for the placebo
group. The P-value of the Wilcoxontest was 0.0002. In this studythe UPDRS sub-score I was not
significantlyinfluenced by pramipexole. Please see Table 4.

Study 22: An lTT-analysis performedwith changes in the UPDRS total score from baseline
(visit2) to the end of the maintenance period (visit9, week 11) showed a change of 16.9 points
(SD=14.9) in the pramipexoletreated group vs. A change of 9.0 points(SD=16.1) for the placebo
group. The P-value of the Wilcoxontest was 0.0184. In this studythe UPDRS sub-score IV
(complicationsof therapy) was not significantlyinfluencedby pramipexole. Please see Table 4.

In calculatingthe UPDRS scores, the method of LOCF was utilized. In cases where “on”or
“off scoreswere to be used and an “off”scorewas missing,the “on”was utilized. In 19, the number
Ofscores missingwas comparable in the two groups, as were the number of values missingfrom the
most importantvisits (baseline and final maintenancevisits). In contrast,the percent of missing
values was substantiallyhigher in the active drug group vs. the placebo group for study 22). This
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difference was most notable for the final maintenance visit. Please see Table 5.

His interestingto note than at one center (6, Sorensen and Mogensen) in study 22, the
patientsreceivingPramipexole, showed less improvementthan the placebo group. This is the only
center where this trend was noted.

Concomitant Ldopa Treatment In study 19, treatment did not result in changes in the
concomitantL-dopa (DCI). In contrastin study22, the change (reductionin dose) from baseline to
the end of the maintenance periodwas 150.7 mg/d in the pramipexolegroup compared to a change
of 10.6 mg/d in the placebo group. Please see Table 6.

Safety: Please see the separate safety reviewfor a more detailed evaluation. No deaths were
reportedin either study. In study 19, one patient in the Pramipexole group experienced angina
pectoriswhich resulted in hospitalization.One patient in the placebo group experienced worsening of
his Parkinsoniansymptomsand developed papillarybladder carcinoma. He recoveredfrom the
formerduringthe study and the latterduringthe follow-up. Eight patientswithdrewfrom the study
due to adverse events. Three from the active group and five from the placebo group. In former, one
patient withdrewdue to sedationltiredness,one due to decreased blood pressureand confusion,and
one due sleepiness and myoclonia. In study22, There were three withdrawalsdue to adverse
events, 1 form the Pramipexolegroup for orthostatichypotensionand 2 from the placebo group, 1 for
angina pectorisand one for severe repetitivetachycardia. Please see Table 7.

, Summary:

( 1.
2.

3.

3

. 4.

Patient Selection: Study 22 excludes patientswho have not responded to dopamine agonists.
Demographics: In study 19 there is a disparii between the number of patients in the active vs.
placebo groups. In addition, in this study, there is a higher percentage of male subjects in the
placebo group. There is an imbalance in the treatment groups. The age, weight, duration of PD,
and total UPDRS scores are comparable between the active-and placebo groups in both studies.
There is a greater percentage of Hoehn & Yahr stage IV patients in the placebo group vs. active
group in both studies. This would suggestthat the active groups had patientswith less severe
PD, and might be expected to do better than the placebo groups. Further suggestionof this is
seen in the stratificationbased on Ldopa and other anti-Parkinson’sdisease medications,where
the placebo group has a larger percent of patient’sin the> 600 mg of L-Dopa groups. In study,
22, the stratificationis based only on the amount of L-Dopa and does not includeother anti-
Parkinson’sdisease medications.
ExclusionCriteria: In study 22, patientswho did not respondto dopamine agonistswere
excluded from the study. This exclusionhas the potentialto bias patient selection, in that patients
are selected, who have previouslydemonstratedthat they will benefit from a dopamine agonist.
Another exclusioncriteria includedin study22 was that of excludingpatientswith orthostatic
hypotension. This is a frequent complicationof Parldnson’sdisease, as well as a potentialside
effect several medicationsused to treat PD. These exclusionshould be considered in preparation
of the product labeling.
Efficacy:The primaryendpoint analysis based on the protocolsis the total UPDRS score. In both

4 CDo
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studies, in either evaluable or llT analysis,there is signifmantimprovementin the UPDRS Total
score. Improvement is seen in subpartsII (aotivityof daily living), Ill (motor examination), and IV
(complications). Patients receivingactive drug had better scores in the Global Clinical
Assessmentand percent of off time duringwaking hours. There was no treatment effect w’ti
respectto the dyskinesiascale.
The mean daily dose of pramipexoiewas 3.59 and 4.59 in study 19 and 22, respectively.

Conclusion: Based on the primaryoutcome proposedin the protocols,change of the UPDRS Total
score, the sponsorhas demonstratedefficacyof the active drug, Pramipexole, in studies 19 and 22.

(
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Table 1. Time and Evente Table for Study ’19.
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Table 2. Time and Events Table for Study 22.
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Study 18

This was designed to be a single-blind, placebo-controlled, parallel-
group -study of a maximal-tolerated-dose of pramipexole vs. placebo. By
design 48 patients were to be enrolled.

Patients were advanced PD patients on L-dopa who experienced motor
fluctuations. Concomitant anticholinergics were allowed. Concomitant
amantadine was allowed. Deprenyl was not allowed.

There was a 7-week dose-escalation phase, with a maximal daily dose of
4.5 mg/day. Patients were titrated to maximal tolerated dose (MTD). If
side effects developed during dose escalation, dose could be reduced to a
prior tolerated dose and that patient would begin the maintenance phase.
Following dose-escalation, there was a 3 week maintenance period and
then a 1 week dose reduction period.

Replacement of dropouts was allowed (p 5 of the protocol).
‘Patients who drop from the study prior to completing at least two weeks
of the maintenance dose interval...or are less than 759!0 compliant with the
study drug...will be replaced.”

Assessments included Parts II of the UPDRS and patient diaries of on-off
time. The primary outcome was a dual outcome: mean change from
baseline on Part II of the UPDRS at the end of maintenance and percentage
(and severity) of off time. The protocol never specified whether UPDRS
Part II would be averaged for the primary analysis, or divided into
separate outcomes for on and off scores.

Results:

Fifty patients were randomized (26 pramipexole; 24 placebo) at 6 centers
in the United States.

The results for the evaluable, observed case analysis is shown below:
~Observed case” seems to be a misnomer here since, by protocol, if a

* patient had not been in the maintenance phase for 2 weeks, that pt was to
be replaced.] One patient (1001) was considered unevaluable because the

.. baseline L-dopa dose was exceeded during the study.



( Pramipexole
Placebo

Adjusted Change

3.50 (n=24)
0.25 (n=20)

From Baseiine,UPDRS Ii”off”

p=o.11

Adjusted Change From Baseline, UPDRS Il”on”

Pramipexole 1.04 (n=24)
Placebo 0.80 (n=20) p=o.90

When maintenance scores were averaged over 3 weeks (as opposed to
using only the final maintenance score) and then compared to baseline, a
statistically significant difference seemed to emerge in favor of
pramipexole by the sponsor’s report.

The percentage off time did not differ between the two treatment groups.

A trend toward reduced severity of off time was noted.

No significant difference on UPDRS Part Ill was found.



Conclusions:

There was a trend toward reduced severity of off time as measured by
patient diaries and UPDRS Part II “off” scores. When maintenance scores
were averaged over 3 weeks and then compared to baseline, a statistically
significant difference seemed to emerge in favor of pramipexole.

On the other hand, the percentage off time did not change for either
treatment group. Also, the UPDRS Part II “on” scores did not differ for
the two treatment groups.

The maintenance period here was only 3 weeks long, making any
extrapolation from these results difficult.

One aspect of this study that is important is the exclusion of deprenyl as
a concomitant medication. It may be important from the standpoint of
drug interactions that trends in favor of pramipexole were seen in the
absence of deprenyl.

●
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Study 20

This was designed to be a double-blind, placebo-controlled, parallel-group
study of a maximal-tolerated-dose of pramipexole vs. placebo. Because of
slow enrollment, only 19 patients (9 pramipexole; 10 placebo) were
enrolled. For that reason, no meaningful efficacy results emerged from
this study in patients with advanced PD. According to the sponsor, “there
were no apparent differences between treatment groups in the lJPDRS or
subscores.”

---

..
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c. Conclusions:

The sponsor has demonstrated the effectiveness of pramipexole in early
Parkinson’s Disease in the absence of L-dopa. Additionally, effectiveness
has been shown in advanced Parkinson’s Disease with concomitant L-dopa
therapy.

Studies in Early Parkinson’s Disease

Four studies are summarized in the two tables below.
improvement in UPDRS Part II (the activities of daily
shown across studies.

Likewise, a consistent improvement in UPDRS Part 111

A consistent
living scale) is

is shown across
studies. UPDRS Part Ill is referred to as the motor scale. I would argue
that the scale captures the motor exam minus the domain of involuntary
movements (to include dyskinesias).

(“

‘\.
Early Parkinson’s Disease; No Concomitant L-Dopa

Change From Baseline on UPDRS Part 11:

Study 1 Study 4 Study 17 Study 21

Pramipexole 1.9 1.8 5.2 5.1

Placebo -0.4 0.3 2.2 2.2

Change From Baseline on UPDRS Part Ill:

Study 1 Study 4 Study 17 Study 21

Pramipexole 5 4.5 12.0 7.2
>

Placebo -0.8 0.6 8.3 1.6

I?JCJ



Studies in Advanced Parkinson’s Disease

C

Four studies are summarized in the two tables below.

Note that UPDRS Part II (ADL) in these studies represents an average score
of the “on” score and the “off score. As such, without a per patient
correction factor for amount of “on” time and “off” time, it must be
interpreted carefully.

A consistent improvement is shown across studies.

Likewise, a consistent improvement in UPDRS Part Ill (the motor scale) is
shown across studies. Again, I would argue that the scale captures the
motor exam minus the domain of involuntary movements (to include
dyskinesias).

/- Advanced Parkinson’s Disease; Concomitant L-Dopa

~.
Change From Baseline on UPDRS Part II (average of on and off score):

~

Study 10 Study 18 Study 19* study 22

Pramipexoie 2.7 2.1 4.4 3.5

Placebo 0.5 0.5 1.0 0.7

Change From Baseline on UPDRS Part Ill:

I Study 10 I Study 18 I Study 19* I Study 22

Pramipexole I 5.6 I 3.1 I 13.2 I 12.1

Placebo I 2.8 I 1.4 I 4.5 I 8.0

*

● Study 19 is the only study in advanced PD where
daily dosage of L-dopa was not differentially reduced in the
pramipexole group as compared to the placebo group -
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Given the presence of the on-off phenomenon in patients with advanced
Parkinson’s Disease, the effect of pramipexole on total amount of “on”
time is important to evaluate. As mentioned above, a positive effect here
may even be a prerequisite for meaningful interpretation of the primary
outcome, UPDRS Part Il. Unfortunately, 1) an operational definition of
“on” and “off” time was not provided in the protocol and 2) the CRF only
recorded “off” time without differentiating between the 2 alternatives,
“on” versus “on with dyskinesias.” The latter may not necessarily
represent a better state than “off (no operational definition provided, but
potentially fairly benign according to the patient diaries) and should not
be represented as such.

Recommendations:

An approvable letter can be issued. Proposed labeling should point out the
limitations of the data, as collected. Specifically, 1) UPDRS 111does not
encompass the entire motor exam and 2) a decrease in “off” time is not
simply an increase in “on” time.

John Feeney, M.D. ~
Medical Reviewer
September 13, 1996 .
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Review and Evaluation of Clinical Data

Safety Review

Applic~”on Info-non

NDA 20-667

Pharmacia & Upjohn

NDA Submission Date: December 28, 1995

Drug Name

Generic: Pramipexole

Proposed Trade Name: Mirapexm

Drug Characteristics

Pharmacological Category: Dopamine agonist

Proposed Indications: 1) Primary symptomatic treatment of Parkinson’s disease.
2) Adjunctive treatment of Parkinson’s disease.

Dosage Forms: Oral tablets in 0.125 mg, 0.25 mg, 1.0 mg, 1.25 mg, and 1.5 mg

Proposed Use:
Pramipexole should be given T.I.D.. Dosages should be increased
gradually from a starting dose of 0.375 mg/day and should not be
increased any sooner than every 5-7 days. In most studies a 7 week
dose escalation scheme was followed: 0.125 T.I.D., 0.25 T.I.D., 0.5
T.I.D., 0.75 T.I.D., 1.0 T.I.D., 1.25 T.I.D., and at the 7th week to
the maximum dose of 1.5 T.I.D. Withdrawal should occur gradually
over a 7-day period.

Safety Reviewers: John D. Balian, M.D. & James F. Knudsen, M.D., Ph.D.

Date of Review: November 13, 1996



/- 1 Surnrnmy of Pramipexole Safety Review

Pharmacia & Upjohn is requesting approval to market pramipexole for the treatment of
idiopathic Parkinson’s disease (PD). Overall, the 1SSsummmizd the safety experience for
1408 patients with about 815 person-years (PYs) of prarnipexole use, most of it (800 PYs)
coming from the PD trials. Both early therapy (ET) and advanced therapy (AT) PD patients
had over 100 PYs of pramipexole exposure that occurred after the fm year of use. In the
completed PD studies, there were 245 ET and 176 AT patients who reached 4.5 mghiay, the
maximum recommended daily dose. Of these 421 patients, 190 were exposed to this dose
for at least 12 consecutive weeks.

In the clinical pharmacology studies, pramipexole had significant cardiovascular (CV) effects
on healthy volunteers. Symptomatic orthostatic hypotension (OSH) was identified as a dose-
related phenomenon, fti evident following a single oral dose of 0.2 mg (fret dose
phenomenon). The OSH was reported as dose-limiting (0.4 mghlay was the maximum
tolerated dose in study 26 ) for the normal volunteers. The time to onset of OSH varied
from 30 minutes to 6 hours. The duration of OSH varied fbm 1 hour or less to at least 8
hours, depending upon dose. The magnitude of drug-induced changes in standing blood
pressure and pulse rate could not be adequately assessed in all patients because of the
inability to stand for vital sign measurements, but in those measured it was significant, with a
decrease horn baseline in SBP of up to 66 mg Hg and 30mmHg in DBP. The latter subject
was unable to stand again for 8 hours and continued to experience nausea and asthenia for up
to 12 hours. Overall, other symptoms associated with OSH were dizziness, asthenia,
malaise, muses, and increased sweating. There were no clinically significant changes from
baseline in ECG parameters reported compared with placebo.

In the phase 2/3 studies, a separate review and analysis for the ET and AT patients was done
(for this review) in order to adequately describe pramipexole associated AEs. In the 3 ET
randomized controlled trials (RCT), the frequency of study dropout associated with non-
serious AEs was comparable in the pramipexole and the placebo groups. The frequency of
study dropout associated with serious AEs was 2% in pramipexole and 1% in the placebo
patients, with only one pramipexole patient experiencing an AE that was CV in nature. The
3 most common AEs, irrespective of severity, associated with dropout in the 3 ET studies
were: hallucinations, nausea and dizziness. Only 1 patient dropped out due to syncope.
Overall, syncope as an AE was reported in 5 (1.3%) pramipexole-treated and 2 (1.0%)
placebo treated patients. There were 4 deaths in prarnipexole patients, 3 of which were CV
in mture.

In the 4 AT RCTS, the frequency of study dropout associated with either serious or non-
serious AEs was less in the pramipexole than in the placebo groups. None of the 18 patients
exposed to pramipexole who had serious AEs had syncope, bradycardia, or orthostatic
hypotension and only 3 patients had an event that could be considered CV in nature. There
was no clear pattern of AEs associated with dropout. There were 8 deaths in pramipexole
patients, 3 of which were CV in nature. Across the AT placebo controlled studies in the 1SS,

2
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only hallucinations and @ mouth were reported in more than 5% of pramipexole patients
and were at least 2 times more fkequentthan in placebo. Syncope was reported in 2.2% of
prarnipexole AT patients compared to 3.4% of placebo patients.

Across aIl patients exposed to prarnipexole in the development program, there were no AEs
cliically consistent or suggestive of hepatic failure or necrosis, urolithiasis, agranulocytosis,
or aplastic anemia. Rhabdomyolysiswas reported in one patient. One patient developed
acute thrombocytopenia. There were no signifkant shifts in ECG parameters and laboratory
analytes from baseline to study endpoint.

In summary, prarnipexole use was 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.
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2 Background

in collabomtion with the Pha2macia& Upjohn Company
@pjo@ developed p~’pexole = a dop- agofit for tie “-~e~ of the signs
and symptoms of idiopathic PD”. Pramipexole is a synthetic amino-benzothiazole
derivative with tiity for dopamine and a2 receptors. It binds with highest affinity to
the D~receptor subtype but it also binds the D2and D, receptors. R “stimulates fully”
the dopamine receptors, with pmclinical evidence of efficacy in animal models of
Parkinson’s disease (PD).

2. I Overview of Safety Review

The sponsor had proposed for FDA approval
therapy (referred in the NDA as monotheapy
Parkinson’s Disease (EPD) and as adjunctive

. . ---

to market pramipexole as primary
or early therapy {ET}) for Early
therapy (AT) for Advanced Parkinson’s

disease (APD), but at a pre-NDA meeting, the agency suggested that no specific
referrals to monotherapy and adjunctive therapy be made, and instead a general claim
for indication of “treatment of the signs and symptoms of idiopathic PD* be made.

In view of this, the sponsor’s Integrated Safety Summary (HIS)provides pooled
descriptions and analyses of the treatment emergent adverse events (AEs) without
regard to ET or AT. The only separation of data in the 1SS is that of data obtained
tim the so called “pivotal trialsn or “the adequate and well controlled trials” and the
rest of the data. These pivotal trials, consisting of 3 (studies M2730K)O01,-/0004,
and -/0010) double-blind, placebo-controlled, randomized controlled trials (RCTS)in
PD, were designated as such for effkacy purposes, but the connotation and the
analysis were then carried over by the sponsor to the safety analysis as well. The 1SS
contains 4 more similarly designed RCTSin PD, that were not designated as “pivotal”
for effkacy pwposes, and hence, for the safety review, the sponsor presents and
analyzes these trials separately referring to them as ‘the other controlled PD trials”.

Since the 2 populations identifkxl by these indications could vary with respect to
likelihood of background events because of differences in age, extent of underlying
diseases, and other factors, we determined that it would be a better approach to
separate the review and analysis of the ET and AT patient populations, wherever
feasable. With the help of the sponsor a reanalysis of the data was performed. Since,
there were no safety reasons to designate some studies as pivotal, data obtained from
all similarly designed RCTS(3 studies from the ET trials and 4 from the AT trials)
were used in the reanalysis.

This review, whenever posssible reflects this separate (and not pooled) approach,
except when specific findings from the “pivotal studies”, after separating t.herninto
ET (trials 1 and 4) and AT (trial 10) are utilized.
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2.2 Development of Pramipexole

(

According to the sponsor, development of pramipexole as a treatment for PD was
pursued because preclinical studies suggested that it had effectiveness in reversing
parkinsonian signs, no doparnine agonist is currently approved for monotherapy of
PD, and pramipexole’s “full doparnine agonisrn”. Based upon this preclinical ~p~r

profde, the sponsor hypothesized that pramipexole would have advantages in efficacy
and/or safety when compared to approved dopamine agonists.

Pramipexole’s clinical development program began in Europe with administration to
healthy volunteers in January 1988. As of 1/1/%, pramipexole has not been marketed
in other countries and there have been no foreign.regulatory actions regarding its
approval.

2.3 Pramipexole preclinical Studies

Pramipexole binds to the D2 receptor subftiy, with highest affinity to the D~
receptor subtype but it also binds the D2and D4receptors stimulating these receptors
fully. In comparison, the ropinirole NDA review mentions bromocriptine and
pergolide each with affiity for D1 and D2 receptor subtypes, and ropinirole and its
metabolizeswith high affiity to the central D2 dopamine receptors, but not to D1.

In animal safety data, the no-toxic effect dose for prarnipexole was reported to be 0.5
mg/kg/day for rats. The LDmof acute oral toxicity in mice was 1700 mg/Kg with
signs of exophthalmos, piloerection, tremors, convulsions, and hypomotility. The
LD~Oof acute IV toxicity in rats was 210 mg/Kg with signs of exophthahnos,
dyspnea, convulsions, ataxia, and hypomotility. Autopsy in both cases revealed
hemocongestion of major organs.

Chronic toxicology studies revealed mammary gland changes @cdiferation of
glandular epitheliums)in female rats in the mid- (2 and 3 mg/kg/day) and high (8 and
15 mg/kg/day) dose groups. Other AEs noted were behavioral changes in both sexes,
decreased body weight gain, and cholesterol and triglycerides in females in the lowest
doses. With mid- and highdoses, body weight gain was reduced in both sexes. In
addition, sporadic modest elevations in liver enzymes and decreases in potassium
levels occurred. Hematologic AEs included mild thrombocytopenia. Organ changes
included decrease in liver and thymus weights, and enlarged corpora lutes. Izydig
cell hyperplasia was observed mainly in the low-dose groups and there were two
adenomas observed in male rats (one control one pramipexole-treated).

Chronic toxicology studies in rhesus monkeys were signifkant for bradycardia and
increased R-R and Q-T intervals observed in males of the middose group.

The main findings observed in toxicology studies included retinal degeneration in
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albino rats, CNS effects (increase in motor activity, agitation, ataxia, and tremors),
and decreased prolactin secretion. Both male and female albino rats receiving long-
term (2 year) pramipexole at mid- (2 mg/kg/day) and high (8 mg/kg/day) dose groups
experienced dosedependent retinal degeneration. The degeneration was characterized
by loss of photoreceptor cells usually occuming late in treatment. Rats of the low dose
group (0.3 mg/kg/day) and the control group were free of the AE. In other studies
involving rats lasting only one year, and in long-term studies in other species (mice,
swine, and monkeys) this syndrome was not recorded.

No reproductive abnormalities in mating, pregnancy, or pup development were noted
in the low- and middose groups of rats studied. In the high-dose, irregular eStIUS
occumed in about one-half of the fties, and the number of pregnancies that resulted
in successfid delivexy decreased. Also the delivered pups had impaired growth during
the lactation phase. The increase in the infertility and the impaired growth seen in the
pups may be related to the drugs effect of inhibiting prolactin secretion. The
teratogenicity data are scant due to the small number of pups, but no obvious effects
were noted. Similar studies in rabbits were devoid of reproductive toxicities at doses
up to 10 mg/Kg.

Mutagenicity studies were negative. Carcinogenicity studies in mice revealed no
significant incidence of neoplastic lesions. Carcinogenicity studies in rats were
significant for a higher incidence of Leydig cell adenomas in the mid- (2 mg/Kg/day)
and (8 mg/Kg/day) highdose groups. Leydig cell hyperplasia and testicular
adenomas in rats were also observed in the ropinirole NDA review. Both sponsors
attributed these to the reduced plasma prolactin that caused a reduction in Leydig cell
LH receptors, which triggers a compensatory increase in LH production and release
leading to Leydig cell hyperplasia and adenomas. (These Leydig cell LH receptors
apparently are not present in humans).

Pramipexole rapidly crosses the blood-brain and blood-placental barriers in studied
rats and is excreted in the milk of lactating mothers.

The opiate receptor activity of pramipexole was not investigated.

In summary, the main findings obsewed in the toxicology studies with pramipexole
were related to retinal degeneration in albino rats, CNS effects, and reproductive
effects possibly due to decreased prolactin secretion in rats (as the sponsor
hypothesized).

2.4 Review of Safety Issues Identified in The Sponsor’s Proposed Labeling

In the annotated labeling, pramipexole is described as a nonergot doparnine agonist
with high specificity for the D2 subfamily receptors with a preferential affinity for D~
receptors. The sponsor claims that by depressing dopamine synthesis, release, and
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turnover, pramipexole reduces dopamine-inducedneuronal degenemtion in animals
and alleviates parkinsonian motor def=ta.

In the current proposed label, pramipexole is indicated in “the treatment of the signs
and symptoms of idiopathic Parkinson’s disease”, as was suggested by the agency at a
pre-NDA meeting. In a communique dated October 31, 1996, the sponsor proposed a
different text for the indications section to reflect our concentration of reviewing the
AT and ET populations separately. The proposed text is: ‘Mirapexm tablets are
indicated for treatment of the signs and symptoms of idiopathic Parkinson’s disease,
both as f--line treatment (without Ievodopa) in early disease and in combmtion
with Ievodopa for advanced Parkinson’s disease”.

. .

The recommended stating dose is 0.375 mg/day in three divided doses, with a
gradual increase every 5-7 days to a desired maintenance dose, with a maximum of
4.5 mg/day. Although abrupt discontinuations were uneventfid, the sponsor
recommends a gradual taper.

In the animal toxicology section, there is a mention of occurrence of Leydig cell
adenomas in male rats, decreased fertility in female rats, and the excretion of drug-
related material into breast milk.

Under the warnings section of the labeling, the sponsor mentions the occurrence of
postural hypotension in patients treated with pramipexole and recommends gradual
titration and careful adjustment of the dose. The sponsor claims that tolerance to the
hypotension develops. Another AE mentioned under the warnings section is
hallucimtions: when used as monotherapy (EPD) 9% (34/377) of patients receiving
prarnipexole and 2% (5/222) of patients receiving placebo reported hallucinations.
While in APD, this AE occurs more Ilequently, 21% (38/181) of patients receiving
pramipexole in combination with carbidopa/levodopa vs 6% (10/178) of patients
receiving placebo in combination with carbidopa/levodopa.

In the precautions section, the sponsor mentions that caution should be exercised
when treating patients with renal insufficiency, and pramipexole may potentate the
dopaminergic side effects of levodopa and %nay cause and/or exacerbate preexisting
dyskinesia”.

Under the AEs section of labeling, in pooled data for both ET and AT Parkinson’s
patients, 11% (out of 702) receiving pramipexole and 14% (out of 550) receiving
placebo dropped out of the controlkd studies due to AE occurrence. Hallucinations
(3%), dizziness (2%), extrapyrarnidal syndrome (EPS) (l%), confusion (1%),
somnolence (1%), postural hypotension (1%), and nausea (1%) were the most
common reasons for withdrawal. These AE dropout risk estimates included all US
and non-US experience and did not separate APD from EPD.

,.
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c Table 1 provides a summary of AE tisk ates tit were listed in the AE section
of the proposed labeling that were obsemd in randomized placebo controlled ET and
AT studies (pooled). In table 1, events are listed if they occurred in more than 1% of
the patients where the event rate was more than 2 fold greater than placebo.

●Floeten

Tabkl. Mvemeevents tbesommed insttoretbao l%ofedwerenme
tllen2fd6g materioprdpexokE rpetiena6nnw ilbplacebo. (Taken
fsosnsponsor’s proposedkbeling whkhuses clafafrosnh 1,4,853

lo.)

DecreasedWeight I 1.6 I 0.2 I

FeripherelEdesne I 4.1 I 2.8 I

nvitcb.ing 1.6 0.8

Hallucimetion 12.7 3.8

Somnolence 18.3 8.0

Akamisis 1.2 0.2

DecreasedLibido I 1.1 I 0.2 I

Myoclonus I 1.1 1 0.5 I

ParanoidReaction
I

1.1 0.5

VisionAbnornulity* 2.9 0.2

Diplopu
I

1.2 0.5

lsual spots. emi peripbelai vwn dsturbame.

Increased risk of somnolence and hallucination was associated with pramipexole’s use.

In the patient information section, the sponsor is recommending that patients avoid
driving automobiles and using heavy machinery until they know how prarnipexole will
effect them.

(’
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3 Methods of Safety Review

As mentioned in section 2.1, the sponsor has provided pooled data in the 1SS(without
regard to ET or AT), and presented the data in several formats: (1) adequate and well
controlled PD trials (studies 1, 4, and lo--the studies designated as pivo~ to the
effkacy of pramipexole); (2) all completed PD trials; (3) ongoing PD trials; (4) all
completed schizophrenia trials; and (5) pooled data. In the 1SS, no distinctions are
made between US and non-US trials (although no clear dtiemnces in design are
apparent) or in ET vs AT trials. Again, as noted in section 2.1, this review follows
different format: separate data presentation for the ET and AT trials. The review
focused on deaths, serious AEs, dropout risk, dropouts associated with AE
occurrence, and common AEs. . .

Using both the paper and electronic (CANDA) versions of the NDA, treatment
emergent AEs occurring with pramipexole use were evaluated semratelY in ET and

a

AT patients, To ver@ ‘tie acc-mcy-of the primary data that was”availa~lefor review,
the information listed in the data listings, the CRFS, and the death narratives were
cross checked for accuracy. To evaluate the consistency and accuracy of the AE
coding in the studies and COSTART in the Upjohn studies), subsumed
investigator verbatims were compared to the corresponding preferred “- and
COSTART AE codes. To further examine the validity of AE coding, selected

and COSTARTcodes were reviewed in more detail. These codes were
implicitly selected based upon the AE description in the proposed labeling, toxicity
findings from preclinical testing, and ftiings noted during the NDA review. In view
of the high incidence rates of syncope in the non-ergot dopamine agonist ropinirole
(currently under review as an antiparkinson’s drug), any supporting data for patients
coded with the ~d COSTARTS“blackout”, ‘faintness”, “syncope,
postural”, “syncope, vasovagal”, “symptomatic orthostatic hypotension”, ‘circulation
failure” were reviewed focusing on evidence of syncope or general CV events.
Investigator verbatims for CV COSTARTcodes in studies 1, 4, and 10 were also
reviewed to evaluate their specificity.

Since deaths were observed in the RCTS,before patients entered extensions,
pramipexole mortality was compared to that in placebo separately for ET and AT
patients. For the rate comparison, the sponsor used the exact number of days in
computing person-years (PYs). PYs were estimated based on the medication records:
the exact number of days were computed for each patient.

In addition to describing the mortality risks and rates, case summaries of all sudden
or CV deaths were prepared by extracting data horn the CRFS, narrative summaries
and CRF tabulations. In addition, the CRFS, narrative summaries, and data
tabulations were reviewed for the following groups of patients: (1) all deaths; (2)
serious AEs; (3) AEs associated with dropout; (4) AEs coded as syncope,
bradycardia, ventricular tachycardia/fibrillation or peripheral edema; and (5) patients
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with any AEs suggestive of agranulocytosis, aplastic anemia, thrombocytopeti,
serious skin reactions such as Stevens-JohnsonSyndrome, hepatic failure or necrosis,
renal failure or worsening of renal fimction, rhabdoxnyolysis,urolithiasis, hematuria
or urosepsis, and retroperitoneal fibrosis or pulmonary fibrosis.

The AE experience observed in individual trials was contrasted to confirm that no
major discrepancies in reporting occurrd. The US and non-US data was not
contrasted, but there were no clear differences in design or reporting.

4 Review of Findings

4.1 Description of the Pramipexole Development Program

Pramipexole was developed as a collaborative research effort between
and The Pharmacia Upjohn (Upjohn) companies. Clinical

de~elopmentif pramipexole is being conducted under the folowing INDs:
IND
IND
IND

was submitted by __ on 5/14/90 to intitiate Phase II clinical trials. On
2/16/93-the sponsorhip of the IND was transferred to Upjohn. The current application
is being fded under NDA 20-667 and is for the treatment of PD. Since other
indications (schizophrenia and depression) are not sought at this time, most analysis
and review refers to the PD trials, without ignoring the data obtained from all trials.
No other NDA’s have been previously submitted.

Appendix 4.1.1 provides a listing of all studies included in the 1SS. The 1SSdescribed
pramipexole treatment emergent AEs based upon observations horn 19 Clinical
Pharmacology studies, 16 completed phase II-III clinical trials, and 15 ongoing trials.

Of the 19 clinical pharmacology studies involving 297 (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-III clinical trials (i) 9 (studies--#l, 4, 17, and 21 in ET
and studies--#lO, 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 are also 15
ongoing studies: (i) 10 ongoing PD studies involving both controlled and uncontrolled
studies, the controlled studies are blinded so an exposure number is not available,
while the uncontrolled ongoing studies involve 1056 patients of which only 529 are
uniquely exposed, the other 527 were enrolled in the completed controlled studies and
exposed to PPX; (ii) 3 ongoing studies in schizophrenia; and (iii) 2 ongoing studies in
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depression.

A tabulation of patient accountability of the completed studies is detailed in table
4.1.1:

hable 4.1.1 Patient Accountability (All Completed Studies)
Numberof Patients

Pramipcxole Placebo Comparator Total
Phase1(Clinical 260 37 - 297
Pharnlacology)
PhaacII/III(PDTotzd) 702 550 1252

EPD-- 416
APD

262 678
286 288 574

Phase11./II1 177 95 so 322
$ch-hrenia Studies)
TotalphasefI/fII 1139 645 50 1871

The sponsor has given the foIlowing numbering system to the trials: M2730/OOx,
where x stands for the number of the study, i.e. 1, 2,—, 37, etc.. III this review, the
fnl number (x) will be used to identi@ a study. The sponsor has selected three
Phase 11/111studies M/2730/0001 (study 1), M/2730/0004 (study 4), and
M/2730/0010) (study 10) as the key studies for the evaluation of the effectiveness of
prarnipexole for the treatment of idiopathic PD (as discussed earlier, no specific
referrals were made initially to either early or advanced PD in the indication). The
sponsor chose these three trials since they met the criteria of adequate and well-
controlled studies: studies with clear objectives, well defined methods of analysis,
valid controls, and sufficient statistical power to allow a valid comparison with
placebo.

As discussed earlier, the sponsor has presented safety data from all completed trials,
but based the main safety analysis of this NDA submission on the 9 completed PD
studies of phase 11/111trials, and in particular the ‘pivotal” trials, pooling the data
without regard to ET and AT populations. Again, as discussed earlier, the review did
not follow this approach.

Of the 9 completed PD studies in phase II/III trials, 3 (studies 1, 17, and 18) were
entirely conducted in the US, 2 (studies 4 and 10) were conducted in the US and
Canada, and 4 (studies 19, 20, 21, and 22) were entirely foreign (non-US and non-
Camdian) in conduct. All, except for study 20 were multicenter trials. Four trials
(studies 1, 4, 21, and 17) were with patients not taking Ievodopa --defined as ‘early”
PD-- while 5 (studies 10, 19, 20, 22, and 18) were with patients taking levodopa -
defined as “advanced” PD. Of note, the three pivotal studies (1 and 4 with EPD and
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10 with APD) were US and Canadian in conduct.

The three pivotal or as the sponsor refm to them “the adequate and well-controlled”
studies were mukicenter, randomized, double-blind, and placebo-controlled in patients
with PD who were not taking Ievodopa(def~ as “early”)--(protocols 1 and 4), or
in patients with PD who were mimahed on optimal doses of levodopa (defined as
‘advanced”)-(protocol 10). Protocols 1 and 10 were flexibledose studies during
which patients received treatment with placebo or prarnipexole ilom 0.375 to 4.5
mg/day with an initial ascending dose phase (up to 7 weeks), folowed by a 24 week
maintenance phase, and a 1 week dose-reductionphase. Protocol 4 was a dose-
response, parallel study where patients received pramipexole 1.5, 3.0, 4.5, 6.0
mgklay, or matching placebo. There was a 6 week ascending dose phase, followed by ‘ “
a 4 week maintenance phase at the targeted dose, and 4-8 day dose-reduction period.
All other completed PD studies were also double-blind and placebo-controlled with
the exception of two pilot studies (17 and 18), which were single-blind. Otherwise,
there were no signitlca.ntdifferences in design between ET and AT studies or the US
and the foreign studies.

Patients ffom PD studies 1, 4, 10, 17, 18, 19, 20, and 22 were given the option of
enrollment in extension studies (the current ongoing studies). Table VIII.G-15 in the
1SS (page 8/3/47) enumerates the patients participating in more than one PD study.
The total number of patients enrolled in the ongoing PD studies is 1056, 527 enrolled
from the prarnipexole arm, 371 from the placebo arm of the completed PD RCTS, and
the rest are new enrollees.

The only phase 2/3 studies with comparative designs were in schizophrenia trials.

4.2 Summary of Pramipexole’s Phaxmacokinetics

Pramipexole is rapidly absorbed with an approximate bioavailibiky of 90% (indicating
minimal fmt pass metabolism) and peak plasma concentrations occurring
approximately 1-3 hours after dosing. Renal excretion (> 80%) is the primary route
of elimination as unchanged parent compound and the elimination half-life is 8.5
hours in young volunteers and 12 hours in older volunteers. Clearance in healthy
female volunteers was 14-30% lower than in healthy male volunteers. Clearance is
decreased significantly in renally impaired patients. Protein binding was less than
20%.

Since pramipexole has minimal fmt pass metabolism, no in vitro or in vivo studies
were performed to determine the presence of a P450 pathway.

Increases in Cmax and AUC were proportional with dose over the range 0.375 to 4.
mg. Food decreased the rate of pramipexole absorption at steady state ‘kth in PD
patients and healthy volunteers.

5
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The sponsor conducted a study to explore the potential influence of age on renal
processing (drug elimination) in study 0069. Age did not influence the absorption of
pramipexole, nor the apparent volume of distribution after oral administration,
however, as expected, the mean clearance for the elderly patients was approximately
30% lower than the young volunteers. Also, as a result of the reduction in
glomerular filtration with increasing age, there was an increase in the elimination
half-life fkom approximately 8.5 hours to 12 hours. In patients with renal
insufficiency pramipexole total clearance and renal clearance decreased by 70% and
91%, respectively. The potential influence of hepatic insuftlciency on pramipexole
pharmacokinetics was not evaluated.

4.3 Description of the 1SSPopulation

As table 4.1.1 in section 4.1 shows, in the 9 phase 2/3 completed PD RCTS, there
were 702 patients who were exposed to pramipexole. Of these, 416 and 286 were
observed in ET and AT studies, respectively.

Appendix 4.3.1 shows the demographics of the RCTS. In these trials there were no
statistically significant differences between the pramipexole and placebo groups with
respect to age, sex or race. The demographic characteristics of the combined ET and
AT population were generally representative of the expected demographics of PD
patients. In the prarnipexole exposed group, the ages ranged from 31-87, with an
average of around 62.8 years and the vast majority of patients (61%) were between
50-70 years old, while about 24% of the patients were >70 years of age. The
overwhelming majority (96%) were Caucasian and 64% were male.

There was little difference in age between ET and AT patients across the 1SS. AT
patients had a longer duration of PD at baseline than that of ET patients; 9 years
compared to 1.5-2 years. The average UPDRS Part II and III (the efilcacy variables
analyzed) were lower in the ET groups. AT patients had received ldopa therapy for
about 7 years and were rated in Hoehn and Yahr Stage II-IV at baseline, while by
deftition (protocol inclusion criteria) ET patients could not have received I-dopa
therapy and were rated as Hoehn and Yahr Stage I-III.

Concomitant use of antipark.i.nsonianmedications also varied bemeen AT and ET
patients and by study. As with Idopa therapy, AT patients were not restricted in the
extent of prior use of other dopaminergic therapy. However, both ET and AT patients
were allowed continued use of amantadine, anticholinergic, and selegeli.ne(1-deprenyl)
therapy, but their dosage could not change. “Rescue” therapy with Sinemet was
allowed, but exactly how this was applied was left up to each investigator.

Patients with clinically significant active cardiac disease were excluded from the
trials. Disease co-morbidity prevalence was not compared in the 1SS.

f-
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4.4 Review of Sponsor’s AE Surveillance, Coding of AEs and Approach to
Evaluating the Safety of Pramipexole.

According to the sponsor, sumeillance for AEs occurred at each study visit in all
studies. A treatment emergent AE was defd as any event or disease which was not
present at baseline, or which if present increased in ffequency or severity while in
study, irrmpective of any belief by the investigator regarding causality. Surveillance
focused on all events including asymptomatic changes in laboratory findings,
exacerbation of preexisting conditions, intercurrent illnesses, and drug interactions.

Because of the dopamine agonist activity of prarnipexole and because it caused
hypotension and orthostatic hypotension in phase 1 studies, supine and standing BPs
were collected across phase 2 and 3 studies. Patients were checked for postural
changes by comparing 5 minute supine BPs with 1 minute standing BPs. In phase
2/3, while the method of BP measurement was standardized across studies, the timing
of BP measurement with respect to drug dose was not standardized, unlike the phase
1 studies, where supine and standing BP were measured at specific time points
following dosing. This sponsor uses postural hypotension and orthostatic hypotension
interchangeably.

In coding the AI%, ‘dictionary while Upjohn used the
COSTART dictionary. As Upjohn took overall responsibility of the submission, it
reassigned the ‘ preferred terms to COSTARTpreferred terms.

Because certain investigator verbatims were judged to be related to an event of
particular interest, some specific coding rules were applied. The investigator
verbatims “blackout spells”, “fainting”, “syncopal spells”, “cardiovascular Collapse”,

and “orthostatic collapse” were coded with the COSTART “syncope”. The
investigator verbatirns “drowsiness”, “sleepiness”, and “sedation” were coded with
the COSTART “somnolence”.

Them were instances of coding inconsistencies. For example, the adverse event
descriptive term “fall” was subsumed under the COSTART terms gait abnormality,
ataxia, and accidental injury. Other adverse events listed under more than one
COSTART terms were “dizziness on standing”, “faintness upon standing”, and
“lightheadedness”. These were subsumed under COSTART terms postural
hypotension of the cardiovascular body system, as well as under the COSTART term
dizziness related to the CNS body system. The minor inconsistencies are not likely to
influence the analysis, and overall, the sponsor’s coding approach was found to be
appropriate.

In reviewing the NDA, it appears that the approach described by the sponsor to
ascertaining and describing treatment emergent AEs was followed in all studies. In
addition to having the investigator code AEs as to degree of medical severity, the
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sponsor identified AESmeeting the regulatory deftition of serious. The 1SSdef~
concurrent illness as any illness that omurred prior to study entq. These conditions
were considered treatment emergent AEs if the conditions worsened during the course
of the study.

The NDA sumndzd deaths, serious AEs, and overidl dropouts ffom completed and
ongoing studies using a cutoff date of 1/31/95. Patients had a unique identifier and
most patients were counted only once except where placebo patients entered a
pramipexole extension (371 patients). Two patients in the 1SSwere randomind to
receive placebo but ended up not receiving any treatment.

“ In the 1SS, the spoasor described common AE occurrence by focusing on AEs
considered causally related to prarnipexole. Potential causality was defined as a
greater than 10% increase and greater than placebo. Since dose escalation was used in
all clinical studies, a dose response analysis could have been confounded by time
since fmt exposure. In addition, The sponsor counted some patients more than once
in this analysis. Patients that had an increase in clinical severity (mild, moderate and
severe) at different doses could have been counted as many as three times, but such
patients were counted once within a corresponding dose. AE occurrence was also
described by time since f~st exposure. In this analysis, patients were counted only
once with the date of fmt occurrence used to calculate time.

To evaluate potential modifkation of risk attributable to pramipexole by concurrent
medications, underlying diseases, or in demographic subgroups, AEs that occurred
> = 5% were used to calculate relative risk (RR). Percentages of occurrence were
calculated separately for ET and AT patients. The following concurrent medications
were selected: selegiline, anticholinergic agents, amantadine, domperidone, beta
blockers, thiazide diuretics, tricylic antidepressants, acetylsalicylic acid, non-steroidal
anti-inflammatory drugs (NSAIDS),paracetamol, and tocopherol. Concurrent
illnesses defined as present at baseline, were ccxkd to respective COSTART terms.
The following concurrent diseases were selected: arthritis, CV disease, constipation,
depression, dizziness, hypercholesterolemia, hypertension, insomnia, and prostate
disease.

Appendix 4.15.1 shows the hematology, chemistry, and urinary laboratory analytes
with predefmed limits that were set as normal ranges. The sponsor identified patients
with laboratory analytes at or above the value of potential clinical concern. For
hepatic enzymes, clinical concern was set at 2.5 times the ULN. AI1study protocols
required at least baseline and ending laboratory determinations with some studies
requiring more frequent blood sampling. A complete listing of patients who dropped
out associated with any laboratory analyte abnormality was provided.

All ET and AT studies had 12 lead electrocardiograms (ECGS)performed. All studies
had a screening ECG, but the frequency of follow-up ECGSvaried horn only one

18



.-

(..

follow-up in study 4 to 6 follow-ups in study 10. AIl ECGSwere available for
review.

4.5 Audit Findings and Specificity of the AE Coding.

The investigator verbatims listed in the CRFs of the 17 deaths and from a sample of
AE withdrawals and serious AEs were congruent with those in the data tabulations
and described in the narrative summaries. Conversely, the narrative summaries, while
providing more clinical detail, particularly about past medical history, described AES
that were generally identified in the CRF.

In gemxal, the COSTARTcoding of the investigator verbatims seemed reasonable ●

except for the few instances mentioned in section 4.4. Of special note are the AEs of
“dizziness on standing”, “faintness upon standing”, and “lightheadedness” which
were listed under more than one COSTARTterm: postural hypotension or dizziness.
Because of the coding inconsistencies(AEs listed under more than one COSTART
term), the specificity of “orthostatic hypotension” may liiely be reduced. The
protocol deftition of orthostatic hypotension for all studies in the 1SSwas defined as
a decrease in systolic BP of 20 mm Hg and/or a decrease in diastolic of 10 mm Hg,
irrespective of presence of symptoms.*However, in the 1SS, the COSTART code
“orthostatic hypotension” also was used to code postural symptoms (dizziness on
standing) with or without objective change in BP. This approach appears to have been
applied because several patients, partkxdarly in the phase 1 studies, could not have
their standing BPs measured because of orthostatic symptoms and in some cases,
syncope. While this approach may increase the sensitivity of the code to identi~
clinically significant events, its specificity most likely has been reduced (increasing
false positives) biasing any difference between pramipexole and a comparison group
towards the null. Of course, the sensitivity of the code probably varied across studies
anyway, since BP was measured irrespective of the timing of dose for some studies.

Other COSTARTcodes were also applied in a non-specific way. Several reports of
falls associated with use of pramipexole have been coded as “gait abnormality”,
“ataxia”, or “accidental injury”.

In addition to a generaI check of the validity of data submitted in the NDA, the supine
and standing BPs that were recorded for studies 1, 4, and 10 were also reviewed and
nothing unusuaI in the reporting system was found. This review focused on obvious
inconsistencies and biases and dkln’t use formal sampling to statistically test for
potential bias.

XWe will use this definition to
discussion.

reflect objective orthostatic hypotension in subsequent
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4.6 Extent of Exposure

..

(.

4.6.1 Extent of Exposure, Overall and Stratified by Duration of Use

In the 16 completed RCTS, a total of 879 unique patients wem exposed to PPX for a
total of 274.4 patient years. Table 4.6.1.1 displays patient exposure in patient years:

~ahle 4.6.1.1 Duration of Patient Exposure in Patient Years
Fhase II/III Tlials

Type of Trial Pramipexole Placebo
Phase11/111(Conq)kted N 702 551
PDTrials) PatientYears 258.8 225.5
Phase IIAII (completed N 177 95
~chizophrenia Trials) Patient Years 15.9 9.3

1 I

otal Phase IIAII I N I 879 I 646
~ompleted Trials I Patient Yeara I 274.4 I 234.8
1 I

1 Phase 11/111Trials- N 1408
ompleted and Ongoing Patient Years 815 I

Appendix 4.6.1.1 is a detailed (separated by disease type) table of the number of
patients and estimated Person-Years (PYs) of pramipexole use. PYs were estimated
based on the medication records: the exact number of days were computed for each
patient and are presented here in O-24months, >6-24 months, and >12-24 months
intervals.

Overall (including the extension trials that are ongoing), there were 1419 pramipexole
patients observed in phase 2/3 studies. Dose information is not available on 11
patients, therefore a total of 1408 patients with 815 PYs of prarnipexole use are
included in the exposure data, most of it (800 PYs) coming from the PD trials.

4.6.2 Extent of Exposure by Dose

Appendices 4.6.2.1 and 4.6.2.2 show the mean and maximum dose exposures of ET
and AT patients by weeks. Table 4.6.2.1 displays the number of prarnipexole patients
achieving ~ 4.5 mg total daily dose (the maximum dose recommended):
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(.. Table4.6.2.1
-Xole R* Adkiog ~ 4.5 mg TotalDaily DOae

Popuktion Numberof Patients Number of Patients
Achieving>4.5

TotalNumber
Achieviug~ 4.s of pramipexole

mgatany Time mg for ~ 12 Patients
During study consecutive weeks Exposed

ComrdetedStudies

AuPatknts 474 190 879
All PD Patients 421 190 702
IUIATPatknts . . . . 176 . 85 286
WET Patients 245 105 416
U1Schizophrenia Patients 53 0 177

:ompleted + Ongoing Studies

N Patients 1034 552 1408
ill PD Patients 981 S52 1231
,11AT Patients 377 248 556
11ET Patients 604 304 675
11SchizophreniaPatients 53 0 177

As the above table indicates, in the phase 2/3 completed and ongoing studies, 1034
the 1408 patients and 981 of the 1231 PD patients studies achieved the highest dose
4.5 mg/day (604 ET and 377 AT patients), Of the 1034 patients that reached 4.5
mg/day, 552 were exposed to this dose for more than 12 consecutive weeks. In the
completed PD studies, 421 of the 702 PD patients achieved the highest dose of 4.5
mg/day (245 ET and 176 AT patients). Of the 421 patients that reached 4.5 mg/day
190 were exposed to this dose for more than 12 consecutive weeks.

4.6.3 Extent of Dosing in Selected Derno~ptic Groups

There was no difference in the total daily pramipexole dose between ET and AT
patients based on gender or age. There were too few non-white patients to generalize
about any dosing differences by race. Dose was not described as a function of
concument medications or by baseline co-morbidity. Tables 4.6.3.1-4 display these
findings:

of
of
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Table4.6.3.1. AT Patients:PramipexoleTotalDaily Dose (mg) by Sex

sex N Mean I SrdDev Sld En Mm I Max

Mak 149 3.75

Female 86 3.56 .,.

Table4.6.3.2. ET Patients:PramipexoleTotxlDaily Dose (mg) by Sex

sex N Mean StdDev StdErr Mm

MaJe 229 3.77 1.49 0.19 r,

Femak 126 3.57 1.51 0.13

Table4.6.3.3. AT Patients:PramipexoleTotalDaily Dose (mg) by Age

Age N Mean StdDev StdErr Min I Max

~ 45 11 3.36 1.56 0.47

46-55 45 3.70 1.47 0.22

56-65 78 3.74 1.32 0.15

66-75 87 3.71 1.30 0.14

> 75 14 3.33 1.47 0.39

1[ Table4.6.3.4. ET Patients:Pram@exoleTotalDaily Dose (mg) by Age II
Age N Mean StdDev StdErr Mm L_ Max...__
~ 45 28 3.91 1.55 0.29

46-55 61 3.32 1.59 0.20

56-65 108 3.76 1.41 0.14

66-75 130 3.83 1.48 0.13

> 75 28 3.48 1.57 0.30

● Onlypatientswho enteredthe &mmance intervalare included

/-

‘.
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4.7 Phase 1 Safety

The sponsor has divided the 19 phase 1 studies into 3 types: 3 basic PK studies (29,
30, and 47); 7 studies with “fhctors affecting PK” (60-ongoing, 61, 62, 63, 64, 65,
and 69); and 9 saf’ and tolerance studies (3, 23, 25, 26, 27, 28, 31, 51, and 73). In
the 19 phase 1 studies of the 1SS, there were 13 singledose studies with the
pramipexole dose ranging Ikom0.1-0.4 mg, while in the 6 multipledose (with
maximum duration of 30 days) studies the pramipexole dose ranged from 0.375-4.5
mg/day. Eight of the singledose (25, 28, 29, 30, 51, 61, 64, and 65) and 2 of the
mukipledose (62 and 63) were crossover. Four of the studies investigated different
pramipexole formulations: study 29 compared pramipexole given intravenously (IV) to

* an oral solution and a tablet form; study 73 was an eye drop formulatio~ studies 30 c
and 62 compared two planned marketed formulations; and study 31 was a transdermal
formulation.

AIl 9 safety and tolerance studies, except for study 73, were conducted in healthy,
young males. Study 73, the ocular study, enrolled 6 males and 6 females. The age
range in this group was 18-60 years.

Two of the basic PK studies were conducted in healthy males, while the other
enrolled males and females. The age range in this group was 25-64 years.

Two of the 7 studies with “factors aikting PK” were conducted in males, another
four enrolled males and females, while the age-gender study (60), is currently
ongoing and is enrolling elderly (up to 80 years of age) patients of both sexes.

There was only one phase 1 trial with patient (APD) volunteers with N of 3.

Across the phase 1 studies, no deaths or serious AEs were reported.

In the 9 safety and tolerance studies, one placebo patient and 3 pramipexole patients
discontinued due to orthostatic hypotension. In studies 25 (single dose), 26, and 3
(both multiple dose), symptomatic orthostatic hypotension (OSH) was identified as a
dose-related phenomenon and dose-limiting (maximum tolerated dose of 0.4 mg for
study 26). OSH was evident following a single oral dose of 0.2 mg (fwt dose
phenomenon) in study 26.

The time to onset of OSH varied from 30 minutesto 6 hours. The duration of OSH
varied fkom 1 hour or less to at least 8 hours depending upon dose. The magnitude
of drug-induced changes in standing blood pressure and pulse rate could not be
adequately assessed in all patients because of the inability to stand for vital sign
measurements. Changes from baseline observed in the vital signs of three subjects
recorded drops in the SBP, DBP, and HR as follows: subject 1, a decrease of 66
mg/Hg in SBP, no change in DBP, and a decrease of 36 bpm in ~, subject 2, a
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decrease of 35 mg/Hg in SBP, a decrease of 30 mg/Hg in DBP, and no change in HR
(3o minutes after administration of 0.4mg); and subject 3, a decrease of 17 mg/Hg in
SBP, a decrease of 26 mg/Hg in DBP, and an increase of 16 bpm in HR. Subject 2
was unable to stand again for 8 hours and continued to experience muses and asthenia
for up to 12 hours. Other symptoms associated with OSH were dizziness, asthenia,
malaise, muses, increased sweating.

There were no clinically signifhnt changes fkom baseline in ECG parameter reported
during the evaluation periods compared with placebo, but one pramipexole patient
discontinued due to a “non-serious” atrial tachycardia.

In the 10 PK studies, 9 volunteers discontinued: 1 ptdkmt (#26, study 60) for GI
bleeding; 2 due to increases in BP; 2 for not feeling well; 1 due to abdominal colic; 1
due to irritability after receiving one dose of Sinemet; and 2 due to nausea and
vomiting. In protocol 63, there were 6 patients (#s 1, 3, 5, 7, 9, and 10) who had
orthostatic symptoms and 8 patients (#s 1, 2, 3, 5, 7, 8, 9, and 10) who had
decreases of systolic BP of more than 20 mm Hg. These changes occurred during the
ascending phase of the pramipexole dosing. Also in protocol 65, 2 patients reported
dizziness and nausea on standing with some reduction of standing BP at 3 hours post-
dosing.

In the safety and tolerance studies, a slight PR interval increase in the ECGSwere
noted, upon standing.

There were no changes of clinical importance observed in the laboratory parameters.
Serum prolactin concentrations were measured in 2 phase 1 studies in healthy
volunteers and statistically signifkant decreases were noted at the fm sampling time
(30 minutes post dose), maximum effect was reached at 2-4 hours post dose, and
were still significantly decreased compared to baseline at 8 hours post dose.

Appendix 4.7.1 mmmarizs the AEs obsemd in non-patient volunteers. In these
volunteers headache, asthenia, abdominal pain, pain, chills, infection, malaise, back
pain, pallor, postural hypotension, vasodilatation, nausea, anorexia, vomiting,
constipation, dyspepsia, flatulence, diarrhea, d=iness, nervousness, somnolence,
insomnia, concentration impaired, agitation, rhinitis, sweating, pruritis, and decrease
in creatinine clearance occurred at a percentage difference of > 5% (pramipexole
n= 240 and placebo n=69). There were 3 reports of syncope in the pramipexole
treated healthy volunteers and none in the placebo.

---

●✎
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4.8 Mortality in Phase 2/3 Studies

4.8.1 Pramipexole MortaIity Compared to Placebo

Through January 31, 1995, there were 17 deaths observed in the developme~
program, of which, 15 cases (deaths or the event leading to death) occurred within 30
days of the last dose of pramipexole or placebo. Of the 17 deaths, 14 occurred with
prarnipexole and of the 14, 10 occurred in the AT studies and 4 in the ET studies.
There was 1 prarnipexole death within 30 days of last use in study 1, and 3 deaths in
study 10. Table 4.8.1.1 shows the estimated mortality rates for pramipexole and
placebo separately in ET and AT patients, and in Schizophrenia patie~:

Table 4.8.1.1. Rate of Mortalii Observed

Deaths N PYs Rste I RR**

100 PYS 95% CIS

CompletedTrials

ET Patients

Pramipexole 1 416 139.64 0.72 0.80
(0.051,

Placebo 1 262 111.61 0.90 12.65)

AT Patients

Pramipexole 3 286 119.14 2.52 2.874
(0.303,

Placebo 1 289 113.94 0.88 27.23)

Schizophrenia

Pramipexole o 117 15.59 0.0

Placebo o 95 9.22 0.0

CompletedandOpen-LabelOngoingTrials

ETPatients

Pramipexole 4 675 363.12

Placebo 1 262 111.61 0.9

ATPatients

Pramipexole 8 556 436.30 1.83 not

Placebo 1 289
applicable#

113.94 0.88

schizophrenia

Pramipexole o 117 15.59 0.0

Placebo o 95 9.22 0.0

07(,[ ,
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● * Wk WUO~~tive W) of pramipexoieis definedas: (Death/PYsof PPX )/ (DddPYs of
Placebo)

# Becauseall patientsm the ongoingpartreceivedpramipcxoie.

Threepatientsin study0012 diedbutare not includedm thistablebecausethe randomization codes, #
of patients, and drug exposure data were notavailabk. Among these patients, two (#23 and 424)
receivedPPX (anddd morethan30 daysafter the day of the last dose), one (#118) receivedplacebo.

In the completed ET trials, the &month mortality risk was 0.24 per 100 patients
(1/416) for pramipexole and 0.38 (1/262) for placebo. In the completed AT trials, the
6-month mortality risk was 1.1 per 100 patients (3/286) for prarnipexole and 0.4 per
100 patients (1/289) for placebo.

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. In either ET
or AT patients, prarnipexole mortality was less than that observed with ropinirole (see
Ropinirole NDA review; in a recent publication describing mortality of the Honolulu
Heart Study cohort, the mortality rate in 65-69 year olds who developed PD was
about 5 per 100 PYs.)

There were no deaths reported in the schizophrenia
ongoing) studies. There were no deaths reported in

and depression (completed or
the 19 Phase 1 studies.

4.8.2 Description of Deaths Observed During Pramipexole’s Use

Of the 14 pramipexole deaths, 8 were potentially CV in nature. These 8 deaths are
summarized below.

Patient 2433 was a 72YOM who entered the ET study 0001. Parkinson’s Disease had
been diagnosed 6 months previously. The patient’s medical history included coronary
artery disease (CAD), myocardial infarction (MI) and triple coronary artery bypass
graft surgexy (CABG) in 1991, and congestive heart failure (CHF) with resultant liver
disease. At baseline, the patient’s vital signs were normal. His baseline ECG
showed fust-degree heart block, left atrial pathology, an old inferior myocardial
infarction, poor R-wave progression, and nonspecific ST-T wave changes. The
baseline chest X-ray showed moderate cardiomegaly, minimal scarring in the left
lung, and emphysematous changes in the upper lobes. During the study, the patient
concomitantly received hydrochlorothiazide and lisinopril. The patient was receiving
pramipexole 3 mg per day when, on day 29, he experienced mild muses, which he
attributed to an empty stomach. The investigator considered this to be possibly

2 Morens DM. Evidence against the operation of selective mortality in explaining
association between cigarette smoking and reduced occumence of idiopathic parkinson
disease. Am J Epidemio 1996; 144:400-404.

the
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follow-up telephone call by study staff that evening, the patient stated that the nausea
had resolved. On day 32, the patient had an MI and died. The investigator
considered these medical events to be unrelated to study medication. Autopsy
reveakxi cause of death to be an Ml.

Patient 1065 was a 72YOM who entered the AT study 0010. He had a 5 year history
of PD. The patient was maintained on Carbidopa-levodopa. Past medical history was
significant for an asymptomatic chronic aortic valve murmur with aortic stenosis since
1988, and drug allergies to penicillin and e@romycin. The patient had never
smoked and consumed an average amount of ethanol. On dosing day 29 (pramipexole
3.0 mg/day) the patient complained of shortness of breath. The patient was admitted

1 to the hospital and diagnosed with severe pneumonia and severe CHP.. While in the ‘ ●

hospital, the patient was treated with erythromycin as well as other antibiotics for the
pneumonia. He was also given furosemide for CHF. After 7 weeks in the hospital,
the pneumonia apparently resolved. The patient was then discharged from the
hospital and transferred to a rehabilitation center. After 4 days the patient’s condition
deteriorated and he was admitted to the coronary intensive care unit. A doppler was
done and it indicated destruction of 2 heart valves. The patient died. The patient’s
wife stated that he died of puhnonary edema (CHF). The investigator indicated
neither was related to study drug. The cause of death was coded as CHF.

Patient 1021 was a 64YOM who entered the AT study 0010. He had a 12 year
history of PD who began study medication on 10/5/93. Past medical history included
dementia, hallucinations, leg cramps, and lightheadednesswith an unknown onset
date. The initial ECG at study entry showed normal sinus rhythm without evidence
of a past infarct. Medication at entry included carbidopa-levodopa 50/200 and
amantadine. The patient was an ex-smoker who had not consumed ethanol. At Visit
16, the patient had an ECG per protocol which showed an old inferoposterior wall MI
with laboratory results showing a CPK level of 790 IU/L (ULN 235) and AST
(SGOT) at 176 U/L (ULN 65). The MB fiction of the CPK was elevated at 11%.
The patient apparently had an asymptomatic infarct some time prior to this study visit.
In the morning the patient was found dead at home by his wife. The investigator felt
that the patient had an infarct of severe intensity as the cause of death although there
was no autopsy performed.

Patient 2227 was a 71YOM who entered the ET study 0001 followed by the open-
Iabel phase of the study (0002). He was diagnosed with PD 2 years prior to entry in
the double-blind phase. The patient’s relevant medical history included hypertension,
which started 2 years prior to entry in the double-blind phase. During the study, he
concomitantly received L-deprenyl 10 mg per day. During the maintenancedose
interval of the double-blind phase, he received prarnipexole 2.25 mg per day. In the
open-label phase, he completed the ascending-dose interval and entered the
maintenance-dose interval receiving pramipexole 0.75 mg per day. The patient’s
clinic visit on day 60 was unremarkable. The following &y (day 61), the patient
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went for a walk and subsequentlydied at home from a possible pulmonary embolism
(PE). There were no precipitating adverse events. The investigator considered the
PE to be unrelated to the study medication. There was no autopsy performed to
document the occurrence of PE.

Patient 2441 was s 80YOM who entered the ET study 0001 followed by the open-
label phase of the study (protocol 0002). He was diagnosed with PD 4 years prior to
entry in the double-blind phase. The patient’s relevant medical history included
angina pectoris, CAD, and bypass surgery (all 14 years prior to entry in the double-
blind phase), hyperlipidemia (9 years), and shortness of breath and lightheadedness of
unknown etiology (1 year). At the first study visit, the patient’s ECG showed
minimal voltage of LVH, pcssibly due to-an inferior iriamt approximately 3 years
prior to enby in the double-blind period, and occasional ventricular complexes. He
received no concomitant medications for PD during the study. He completed the
ascending-dose interval of the open-label phase and entered the maintenancedose
interval receiving prarnipexole 4.5 mg per day. On day 126 the patient was
hospitalized because of severe chest pain. Prior to admission to the hospital, the
patient had taken nitroglycerin sublingually and his symptoms had resolved. Results
of an ECG showed atrial fibrillation. The patient was treated with dihiazem (bolus
and IV drip) and normal sinus rhythm was restored. His CPK values remained
normal (83 U/L), and CK-MB was 7.1 U/L (8.6%). He was discharged from the
hospital on day 129. The following day (day 130), the patient collapsed and died.
The cause of death was reported as probably a massive M.I. The chest pain, atrial
fibrillation, and M.I. were considered by the investigator to be unrelated to the study
medication.

Patient 36 was a 65YOM who entered the AT open-label/ongoing study 0014. He
had PD for a duration of 21 years which was treated with levodopa/decarboxylase
inhibitor and biperiden. Patient history included mild cardiac insufficiency, and
swallowing difficulties. He was ah receiving hydrochlorothiazidehmiloride for
cardiac insuftlciency, and trirnethoprimhdfamethoxazole, and acetylcysteine for
bronchitis. The patient was receiving pramipexole 4.0 mg/day and
Ievodopahmserazide, and biperiden. The patient suffered fkom dyspnea on 12/20/93
which was suspected to be related to a mild cardiac failure: this was treated with
fbrosernide and then amelioride. The episodes of dyspnea reappeared. A lung
embolism was suspected but not confirmed on a puhnonary scintigraphy. A relapsing
bronchitis possibly due to aspiration because of Parkinson’s disease-related
swallowing diffkulties was diagnosed. The patient was hospitalized from 8/16/94 to
8/20/94 and the diuretic discontinued. On 8/11/94 recument syncopes occurred,
sometimes obviously following episodes of dyspnea. The neurologist interpreted these
syncopes as most probable of the pressor-postpressor type. As a consequence of these
events, the daily dose of prarnipexole was reduced from 4.0 to 3.0 mg/day
patient. The patient died on 9/1/94 following syncope. The family doctor
cardiovascular arrest was the cause death. No autopsy was performed.

by the
stated
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Patient 23 was a 75YOM who entered the AT ongoing study 0012. Patient history
included posterior M.I., multiple bypass surgery, puhnonmy emphysema, extra heart
beats, and left anterior hemiblock. Concomitant medications included
dtiydroergotamine mesylate for low blood pressure, triamterene/hydrochIorothiazide
for edema, and acetylsalicylic acid for the condition following the bypass surgery.
Pramipeoxle was reduced from 2.25 mg/day to 0.75 mglday from 10/20/94 to
10/31/94 due to moderate visual hallucinations. He had extra heartbeats on 10/22/94
which were treated with potassium. On 11/9/94 he had moderate dyspnea.
Pramipexole was increased again to 2.25 mgklay on 11/10/94. Severe global heart
insufficiency was reported on 11/20/94 and reqyired patient hospitalization on
11/25/94. Torasemide treatment began on 11/22/94 and Dihydroergotamine Retard@
and Isoptin 8P (verapamil) were discontinued. -Study medication was discontinued.
He was discharged from the hospital. He died at home of unknown cause. The
investigator assessed that there is no reasonable possibility that the global heart
insufficiency was caused by the study drug.

Patient 424 was a 76YOM who entered the AT ongoing study 0012. He had
Parkinson’s disease since 1985. Patient history included acute M.I. and ischemic
heart disease. The patient was a known asthmatic for 10 years on chronic
bronchodilator therapy. The patient was admitted to the hospital due to shortness of
breath on 7/29/94. The patient was diagnosed with hyper-inflated chest with wheezes
and breathlessness due to acute infective exacerbation of asthma. Pramipexole was
discontinued. The patient was treated with bronchodilators, prednisolone, and
erythromycin and was discharged. The patient was readmitted to the hospital with
acute breathlessness. The patient was diagnosed with left ventricular failure
secondary to ischemic heart disease and exacerbated chest infection. The patient’s
condition deteriorated with evidence of heart failure and he died. The cause of death
was chronic obstructive airway disease with left ventricular failure. Although there
was no autopsy to confirm.
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4.9 All-cause and AE Dropout Risks

4.9.1 ET Studies

Tab1e4.9.l.l shows thereasons forstudy dropout in ETpatient,s (completi double-
blind placebo-controlled PD trials) by treatment groups.

T8bk4.9.l.lPmvuavmdhadahm E1’Tti (1,4,& 21) I
Number (%)ofPmiuuJ

MmipaOk (N-388) Placebo(N=23S)

N % N %

A&em EvaIu 46 11.9 23 10.6

bckofcfliaq 1 0.3 s 3.4

ROlocolviilatim 1 0.3 0 0

Iasv10PouOw-up 3 0.8 0 0

Othu 5 1.3 5 2.1

TotalPatiaIIs 56 14.4 38 16.2

Using a data cutoff date of 1/31/95, the all-cause dropout risk was 14.4%
(56/388) in pramipexole ET patients compared to 16.2% (38/235) in placebo.

There were differences in reasons for dropout by treatment group. The AE
dropout risk was 11.9% with pramipexole (46 patients) compared to 10.6% with
placebo (25 patients). A larger percentage of patients was withdrawn from study
because of lost to follow-up with pramipexole than placebo and the opposite was
the case for lack of efficacy.

The all-cause dropout risk and AE dropout risk associated with pramipexole use
was variable across ET studies. In study 1, the all-cause dropout risk was 17%
(28/164) for prarnipexole and 20% (34/171) for placebo treated patients. In
pramipexole treated patients, the AE dropout risk was 13% (22/l&l) compared to
14% (24/171) with placebo. In study 21, the all-cause dropout risk was 18%
(2/11) for pramipexole and 23% (3/13) for placebo treated patients, and these
dropouts were due to AEs.

In study 4, the all-cause dropout risk was 6 times greater with pramipexole, 12%
(25/213) than with placebo 2% (1/51). This difference was mostly due to a
difference in dropouts associated with AEs. In pramipexole treated patients, the
AE dropout risk was 10% (22/213) compared to O%(0/51) with placebo. This
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difference in AE dropout risk seems to be due to the f= that study 4, as
mentioned earlier was a dose-response tolerability study and reached doses of 6.0
mg/day in one of its arms. Clinical intolerance occurred more at this highest dose,
whereas in the other protocols the maximum dose reached was 4.5 mgklay.

The clinical characteristics of the AEs associated with dropout are discussed in
section 4.10.

4.9.2 AT Studies

Table 4.9.2.1 shows the reasons for study dropout in AT patients
double-blind, placeboumtrolled PD trials) by treatment groups.

(completed
. . . .s

Tabk 4.9.2.1Prmumre dicco~: AT Trials(10,19.20,& 22) I

Number(%)ofPadam

~k 04=260 P14ccbo(N-269
lkasorrPorDiscondouadoo

N % N %

AdverseEvenu 30 11.5 42 15.8

M ofefficacy o 0 1 0.4

ProIocolVatbrl 1 0.4 2 0.8

ImI 10Pouow-up o 0 2 O.in

Chhcr 9 3.5 7 2.6

To~l Phrus 40 15.4 54 20.4

The all-cause dropout risk was 15.4% (40/260) in pramipexole AT patients
compared to 20.4% (54/265) in placebo.

The AE dropout risk was 11.5% with prarnipexole (30 patients) compared to
15.8% with placebo (42 patients).

The clinical characteristics of the AEs associated with dropout are discussed in
section 4.10.
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4.10 Clinical Characteristics of AEs that were Associated with Dropout

Across all phase 2/3 studies, 127 pramipexole patients dropped out of study
associated with a serious AE occurrence. No separate lists were provided for the
dropouts due to serious AEs for the ET patients and AT patients. Appendix 4.11.1
provides a listing of W serious AEa associated with dropout across all studies.
These events were reviewed using the narrative summaries and other supporting
data. Overall, there were no cases of agranulocytosis, aplastic anemia, serious
skin reactions such as Stevens-JohnsonSyndrome, hepatic failure or necrosis, and
renal failure or worsening of renal function that were associated with dropout.
One patient was discontinued for immune thrombocytopenia andc3 more bemuse
of elevated CPKS,with one patient experiencing rhabdomyolysis. Cases are
discussed in 4.11 along with other serious A&.

4.10.1 Cliical Characteristics of AE Dropouts in ET Patients

4.10.1.1 Serious AEs Associated with Dropout in ET Patients

The serious AE dropout risk in ET patients using pramipexole was 2.1 % (8/388),
while 1.3% (3/235) using placebo. Based upon a review of the investigator
verbatirns of the 8 patients with serious AEs associated with pramipexole dropout
in ET patients, 1 had an AE that was cardiovasdar in nature, and this patient
eventually expired, (this patient# 2433, study 1 is mmmnized in the mortality
section 4.8.2). The 7 remaining patients were recorded under investigator
verbatims of drowsiness (associated with an MVA), decreased platelets, abdominal
pain, somnolence (ran off the road in ear), paranoid psychosis, sensory
hallucinations, and confusiodhallucination.

4.10.1.2 Most Common AEs associated with Dropout in ET Patients

.’

Table 4.10.1.2.1 lists the AEs, irrespective of severity, that were associated with
dropout in more than 1% of patients:

.

32



Table 4.10.1.2.1
ET-

MVCWEVaIISWhich~ Sadyl’e~
Occurringwith Frquency >-1%

II I Number(%) of ~ II

II I PnmiPcxolt I I
AdvtrM Event N(%) N(%)

Total Pahts (N) 388 235

CONFUS 4 (1.03) o (0.00)

DIZZINESS 8 (2.06) 2 (0,85)

ExTRAPmsYND 6 (1.55) 15 (6.38)

NALLUCIN 12 (3.09) 1 (0.43)

HEADACHE 5 (1.29) o (0.00)

NAUSEA 8 (2.06) 1 (0.43)

SOMNOLENCE 6 (1.5S) o (0.00)

Studii includedh4/2730/oool, h02730/ooo4, d M/2730/oo21

Hallucinations, nausea, dizziness, somnolence, EPS, headache, and confusion were the
only AEs associated with dropout in more than 1% of prarnipexole patients. They also
occurred at least 2 times more frequently than with placebo. Based upon our review of
all dropouts from studies 1, 4, and 21, only 1 patient (patient 182, pramipexole exposed)
dropped out due to syncope (0.3 %).

,/
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4.10.2 Clinical Characteristics of AEs Associated with Dropout in AT Patients

4.10.2.1 Serious AEs Associated with Dropout in AT Patients

The serious AE dropout risk in AT patients using pramipexole was 3.1 % (8/259), while
2.3 % (6/266) using placebo. Based upon a review the investigator verbatims of the 8
patients with serious AEs associated with pramipexole dropout in AT patients, 2 had
AEs that were cardiovascular in nature (patient #s 1021 and 1065) and both were
discussed in the mortality section 4.8.2.

---

4.iO.2.2 Most Common AEs associated with Dropout in AT Patients o “ - . .

Table 4.10.2.2.1 lists the AEs, imspctive of severity, that were associated with
dropout in more than 1% of AT patients:

Table 4.10.2.2.1
AT Fxdenn

MVU’SCEveots Wbkh Cawai SIWJyTennhmtbn
-wI@tiF~>=l%

Number(%) of Padenrs

Pnmipcxole
Mverse Event N(%) N(%)

Total Patients (N) 260 264

CONFUS 3(1.15) 6 (2.27)

DIZZINESS 3 (1.15) 4(1 .52)

DYSKINESIA 5(1.92) 2 (0.76)

EXTMPYR SYND 4 (1.54) 13(4.92)

. HALLUCIN 7 (2.69) 1 (0.38)

HYPOTENSFOST 6 (2.31) 3 (1.14)

Studks includedM12730100)0,Mi2730/0019, M1273WO020,and Mt2730fO022

Hallucinations, dyskinesia, and postural hypotension were associated with dropout in more
than 1% of pramipexole patients and occurred 2 times more frequently than with placebo.
No pramipexolepatientsdropped out because of syncope, while 3 patients (#s 1399, 1411,
and 1302) dropped out because of syncope, all from protocol 10.

.-
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4.11 Serious AEs Associated with Pramipexole

In the ISS, seriousAE risks were not descrhed separatelyfor ET and AT patients, as noted
earlier a sepamteanalysiswas performedfor this nwiew. In the 3 ET RCTS the serious AE
risk was 5.1 % (20/388) with pramipexole and 5.5% (13/235) with placebo. Of these 20
pramipexole@iCntSwith seriousAES,7 were CV in nature. One of these 7 was discussed
in the mortality section,of the redning 6, 2 WCreMIs, 2 wem angina Pectoris, and 1 each
of pulmonary embolism and left ventricular dysfimction (reported as dyspnea).

Seven of the remaining 13 patients with serious non-CV AEs in the ET studies, were
described under section 4.10.1.1. Of the remaining 6 patients, 2 had prostate cancer and
1 patient each were reported to have the following:tkactured hip, thyroid nodule, basal cell
carcinoma, and early rectal cancer. -

In the 4 AT RCTS, the serious AE risk was 7% (18/259) with pramipexole and 7.5%
(20/266) in placebo. Of the 18 patients with serious AEs, 3 were CV in nature, of which
2 have been discussed in section 4.8.2, and the other (patient 30, study 19) was reported
to suffer horn anginapectoris and stenocardia. The remaining 15 patients were reported to
have the following: pneumonia, dyskinesia, fkactures, somnolence, bladder cancer,
paranoia, nausea, neckpain, CPK eievatiou increaseof periods, back pain, abdominal pain,
confusion, and multiple myeloma.

The patients coded with dyspnea had other ongoing AEs such as CHF or pneumonia.

Appendix4.11.1 providesa listingof all seriousAEs occuning in pramipexole and placebo
patients. There were no serious AEs consistent with liver failure or necrosis,
agranulocytosis, aplastic anemia, hemolytic anemia, or seizures. Several cases are worth
summarizing for their possible association with the study medication.

Cardiovascular

In ongoing study #0036, patient #663 experienced severe orthostatic hypotension after the
initial dose of pramipexole.This patientwas a 72 YOWM (70”/1731b)with a history of PD
diagnosed in 1994 and treated with selegiline and Ievodopa-carbidopa. Concomitant
medications were numerous and included: estrogen, Cyproterone, entrophen for prostatic
CA, lactulose for constipation and phenazo-pyridine and Iorazeparn. He did not smoke.
The patient receivedone dose of pramipexole (O.125mg). One hour following initial dose,
the patient was reported to have experienced what was termed “severe orthostatic
hypotension”, with symptoms characterized by feeling faint and lightheadedness. He
appeared pale with a rapid pulse. The supine blood pressure was 130/80mmHg and the
standing blood pressure was reported to be essentially O. The patient was umble to stand
for 3.5 hours postdosing. When able to stand, his standing blood pressure was
106/62mmHg, The ECG reading was reported to be normal. The patient was admitted to
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the hospitalfor overnightobservation,bedrest and IV fluids. The next day the patient was
discharged but complained of lightheadedness and dizzhms. Study medication W=
discontinued following the fmt dose. Incidentally, the patient had no previous history of
symptomaticorthostatic hypotension. At baseline his supine vital signs were 141/76 (84);
upon smndingthey were 129/76(88). The investigatorindicatedthat the event was probably
related to study medication.

Hematologic

Patient #130 (protocol 0004) discontinued on study day 47 @ause of severe (life
tkatmhg) thrombocytopenia. The baselineplatelet count was 148,000 cdMnrn3; on day
40 the count was 72,(XMnrn3. This was a 72 year old male who was on a 4.5mg per day
of pmmipexole. The narrative summaryand CRF (Volume576) of the patient revealed that
this was a patient who had Parkinson’sdiseasediagnosed approximately 4 years previously.
This patienthad a past medicalhistory of hypertension (since 1994) and received nifedipine
during the study. He began treatment with nifedipine 216 days prior to study entry. On
day 40 as mentioned previously the platelet count had decreased significantly. The
hemoglobin value and WBC count were unchanged fkom baseline. On day 43, repeat
laboratory results showed a platelet count of 58,000 cells/mm3. The patient was
discontinuedfrom the study. On day 47 the platelet count was 55,000 cell/mm3. On day
55 bone marrow aspiration showed a slight hypercellularity and trilineal hyperplasia,
indicatingno bone maITowsuppression. The patient was followed by a hematologist. The
investigator considered the decreased platelet count to be possibly related to study
medication and/or nifedipine. No fhrther information is available on this patient.

Respiratory

Patient#30 (study0004) was a 77 YOM with pre-existing heart disease and left ventricular
dysfimction. The patient had a history of hypertension and coronary arteriosclerosis since
1987and had cardiac bypasssurgery in 1988. During this study, he concomitantly received
nifedipine and acetyisalicylic acid and deprenyl for Parkinson’s disease. At baseline his
vital signsand ECG were normal. On day 8, he began reporting moderate edema in his left
ankle but no cardiac symptoms. The patient was receiving 3mg/day of pra.mipexolewhen
on day 32 he began having dyspnea. On day 36 while receiving 4.5mg/per day of
prarnipexole the patient was hospitalized because of continued dyspnea. He was found to
have pulmonary congestion and ventricular dysfimction. He was discontinued from the
study. On day 50, he underwent cardiac bypass surgery. On day 99, the patient was
discharged fkom the hospital.
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c Sen”ousLaboratory Abnormalities

Patient 1092was a 49 YOWM(67”/159 lb) with a 5 year history of Parkinson’s (carbidopa-
levodopaRx) on multiple medications. Patient had episodes of dizziness, lightheadedness,
dyspnea and pain in neck, back and chest for 4 days (7/12/93) prior to a blood pressure
reading on 7/16/93 which revealedasymptomatichypotension (supine vs = 122/88: 80 and
- Vs= 100/70; 72) comparedwith baseline readings ofi 121/80 (84) for supine and
110/80(90) for stadng. Sevendays (7/23/93) after the orthostatic hypotension at the next
laboratorydetermination an increase in CPK was noted and he was hospitalized diagnosed
and treated for rhabdomyolysis. He had a marked increase in CPK-10,6? 1 IU/L (> 40
ULN, NR= O-235). The CPK was fractionated and found to be 100% CPKmm. His
baseline on 6/25/93 was 243 NJ/L. Patient also had other abnormal laboratory results
reflectingrelease of intracellularcontentsfkomskeletal muscle injury, e.g., LDH, AST and
uric acid (escaped muscle purine catabolism). His CPKS decreased when drug was
stopped. The narrative sumrnaqycontained in volume 102 stated that patient had multiple
bruises. This information was not seen in the CRF.

APPEllf/S THIS WAY
ON ORIGINAL

i.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ~RILjNAL
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4.12 AEs Associated with a Change in Pramipexole Dose

AEs that were associated with a reduction in pramipexole dose were similar to the pattern
seen with discontinuations.

4.13 AE Risla Associated

4.13.1 overall

4.13.1.1 ET Patients

with Pramipexole Use Irrespective

Appendix 4.13.1.1.1 lists AEs that were reported in =1%

of Severity

of ET patients assigned
prarnipexole in placebo controlled ET studies. -

Table 4.13.1.1.1 Wts the AEs that were reported at twice the rate of placebo and >1% (the
rest of the AEs in appendix 4.13 .1.1.1 were comparable to or less fkequent than placebo):

Table 4.13.1.1.1
m Ps4tknrs

AdverssEVeLUS~ k xsFrequcnrlywPkbo

II I ‘“-–11Number (%) of Patients

II I Prunipcxok
I

Placebo
AdverseEvent N(%) N(%) IIs 1 . .

Totsl Psticnts (N) I 388 I 235 II

!!Fever
1 I
I 4 (1.03) I 1 [0.4) II

IINWSCS
1 n . .

I 107 (27.6) I 42 (17.9) {I
11.onstipaticm ‘

, 1

I 53 (13.7) I - II14 (6.0)

Llsorciis
m 1

I 17 (4.4) I 5 (2.1) II

bmbuu
n

I 7(1 .8) I 1 (0.4) II

Ilwei,,dccrcm
, 1

I 7 (1.8) I 1 (0.4) il

Sonsnokmc 1 85 (21.9) I 21 (8.9) II
J

Insornnis 66 (17) 27(1 1.5)

Hallucination 35 (9) 6(2.6)

Consission 16 (4.1) 3 (1.3)

AlllMsis 14 (3.6) 4 (1.7)

Hypcstbesia 11 (2.8) 2 (0.9)

Aksthiiis 6(1 .5) o

ThinkingAbnornud 6 (1.5) 1 (0.4) I
Libido Dcmsscd 5 (1.3) o-

Myoclomss 5 (1.3) 1 (0.4)

VisionAbnorrnaiirv 10 (2.6) o (o.(m)

.-
SludiesincludedIW2730/0001,A4J273WOO04,ad M12730K3021
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L Somnolence(21.9%), constipation (13.7%), and hallucinations (9.0%) were reported in at
least 5% of pramipexole patients and were twice as ffequent as with placebo.

4.13.1.2 AT Patients

Appendix 4.13.1.2.1 lists AEs that were reported in =1% of AT patients assigned
pramipexole in placebo controlled AT studies.

Table 4.13.1.2.1 lists the Al%that were repmted at twice the rate of placebo and s1% (the
rest of the AEs in appendix 4.13 .1.2.1 were comparable to or less frequent than placebo):

Table 4.13.1.2.1
A’rPeciems

AdverseEvmsOoaur@NicessFrequentlyas~bo

Number (%) of P&nts

Pnrnipexole Pixcebo
Mverse Event N(%) N(%)

Total Patients(N) 260 264

Chest Pein 8 (3.1) 4 (1.5)

Dry &foutb 17 (6.5) 7 (2.7)

PeripheralEdems 6 (2.3) 2 (0.8)

CPK Irrcmase 3 (1.2) 1 (0.4)

TwMring 6 (2.3) o

Bursitis 4 (1.5) 1 (0.4)

Mywbenia 3 (1.2) o

Dyskinesie 123 (47.3) 83 (31.5)

Hahcinxtion 43 (16.5) 10(3.8)

ParanoidReaction 5 (1.9) 1(0<4)

Delusions 3 (1.2) 1 (0.4)

SleepDisorder 3(1.2) o

Rhinitis 7 (2.7) 3 (1.3)

Pneurnonis 5(1.9) o

Dwiopie 3 (1.2) o

Urinary Frequency 15 (5.8) 7 (2.7)

Vision Abnonnalii 8 (3.1) 2 (0.8)

StudiesincludedM273WOO1O,IW273WO019,IW2730KK120end M/2730Kt022

Hallucinations (16.5%), urinary fkequency(5.8%), and dry mouth (6.5%) were reported
in at least 5% of pramipexole patients and were twice as fkequentas with placebo.
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L 4.13.2 Dose Response

4.13.2.1 Dose Response in ET Patients

Appendix4.13.2.1.1 shows the effect of dose on AE risk for AEs that were reported in at
least 10% of ET patients using prarnipexole (irrespective of frequency in placebo). The
sponsor’s analysis was broken down not by individual doses but by phases: ascending,
maintenance, and taper phases of the dosing cycles. The largest risk reported was during
the ascending phase of the dosing. AEs shown are: asthenia, headache, infection, pain,
constipation, nausea, dizziness, insomnia, and somnolence.

Since study4 was designedas a specificdose responsestudy, its dose-relatedness of adverse
events was assessed separately. This study was performed in 264 patients with early
Parkinson’sdisease. In this studypatients were randomized equally to target dosages of O,
which was a placebo, 1.5mg; 3.Omg;4.5mg or 6.Omgper day of pramipexole. (Doses
given orally on a t.i.d. schedule with a six week dose escalation period and a four week
maintenance period). With increasing dosages of pramipexole, there were more adverse
events reported in the digestive system (muses 15% (8/54), 17% (9/54), and 20% (11/55)
for the 1.5 mg/day, 4.5mg/day, and 6.Omg/day doses, respectively) and the CNS
(somnolence and insomnia) in the maintenance phase of the study. Vital signs were
measured at each visit and time of last dose recorded, but the BP measurements were not
timed to last dose.

4.13.2.2 Dose Response in AT Patients

Appendix 4.13 .2.2.1 shows the effect of dose on selected AEs in AT patients following a
similar approach as in ET patients. The sponsor’s analysis was broken down not by
individual doses but by phases: ascending, maintenance, and taper phases of the dosing
cycles. The largest risk reported, here as well was during the ascendingphase of the dosing.
The AEs shown include dyskinesia, muses, orthostatic hypotension, confusion, and
hallucination.

No specific dose-response design studies were performed in the AT patients.
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4.13.3 AE Occurrence and Plasma Concentration

Pramipexoleplasmaconcentrationwas not measured at the time of AE occurrence in either
ET or AT patients.

4.13.4 AE Risk by Time Since First Exposure

Appendix 4.13.4.1 shows risks for AEs reported in > 10% of ET patient by time since
fmt exposure.

Appendix 4.13.4.2 shows risks for AEs reported in > 10% of AT patients by time since
fmt exposure.

In generaI, the findings agree with those observed for dose response. The most frequently
reported AEs, here as well occurred with the lower doses, which correspond with the
ascending phase of the dosing.

4.13.5 AE Risk and Concurrent Medication Use

The sponsor examined the effect of concurrently used medications on AE risk that might
be attributableto pramipexole for both ET and AT patients. AEs were selected if reported
in at least 5% of a study populationand concurrentmedications were selected if their extent
of use was at least 10%. The concurrent medications selected were selegiline,
anticholinergicagents, amantadine, domperidone, beta blockers, thiazide diuretics, tricylic
antidepressants, acetylsalicylic acid, non-steroidal anti-inflammatory drugs (NSAIDS),
paracetamol and tocopherol.

4.13.5.1 AE Risk and Concurrent Medication Use In ET Patients

When examining the RRs (prarnipexolecompared to placebo), there were no differences of
any consequence observed in the AE occurrence between the different concurrent
medications analyzed. A search did not identify an RR that was two-fold greater than any
comparison. Overall, no specitlc patterns were noted.

4.13.5.2 AE Risk and Concurrent Medication Use In AT Patients

When examinhg the RRs (pramipexolecompared to placebo), there were no differences of
any consequence observed in the AE occurrence between the different concurrent
medications analyzed. A search did not identi~ an RR that was two-fold greater than any
comparison. Overall, no specific patterns were noted.
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(_ 4.13.6 AE Risk by Age, Gender and Race

Data from the pivotal trials were pooled in the 1SS. For this review a subgroup analysis of
AE risk by age and gender for the ET and AT trials was performed. Appendices 4.13 .6.1-2
and 4.13.6.3-4 display the age (< 45, 45-55, 55-65, 65-75, and > 75) and gender based
analyses for AEs reported with a frequency of > 5% with analyses of relative risk (RR-
relative rate for pramipexolehate of placebo). A summary of f~ings in the appendices
follows:

In the age analysisof the ET patients, when examining the RRs (pramipexole compared to
placebo), there were no major differences observed in the AE occurrence between the
different age groups analyzed. A search did not identi@ an RR that was two-fold greater
than any comparison. However, there was a specflc pattern of increasing RR with
increasing age for the reported AE Hallucination.

In the age analysisof the AT patients, when examining the RRs (prarnipexole compared to
placebo), there were no major differences observed in the AE occurrence between the
different age groups analyzed. A search did not identify an RR that was two-fold greater
than any comparison. However, there was a specific pattern of increasing RR with
increasing age for the reported AE Hallucination (even more prominent than with the ET
patients).

In the gender analysisof the ET patients, depression was reported at a > two-fold higher
RR in males than in females; and hallucination was reported at a > two-fold higher RR
in females than in males. Other AEs were comparable.

In the gender analysis of the AT patients, dyspepsia was reported at a > two-fold higher
RR in males than in females; and hallucination and urinary frequency were reported at a
> two-fold higher RR in females than in males. Other AEs were comparable.

There were too few non-whitepatientsexposed to pramipexole to examine variation in risk
by race.

4.13.7 AE Risk for Selected Underlying Diseases

To describe any potential modification in pramipexole
underlying (concurrent) diseases, The sponsor used a

risk for patients with selected
similar approach to that with

concurrently used medications and for demographic subgroups, Concurrent disease was
defined as illness present at baseline. Concurrent diseases that occurred in > =5 % of
pramipexole patients were used to calculate the relative risk. The concurrent diseases
selected for study were arthritis, CV disease, constipation, depression, dizziness,
hypercholesterolemia, hypertension, insomnia, and prostate disease.
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When examhing the RRs (pmmipexolecompared to placebo) in ET patients, there were no
differences of any consequence observed in the AE occurrence between the different
concurrent illnesses analyzed. A search did not identi~ an RR that was two-fold greater
than any comparison. OveraIl, no spedc patterns were noted.

When exmining the RRs (pmmipexolecompamdto placebo) in AT patients, there were no
differences of any consequence observed in the AE occurrence between the different
concurrent illnesses analyzed. A search did not identify an RR that was two-fold greater
than any comparison. Overall, no specKlcpatterns were noted.

4.14 AE Risk During Tapering

There were no significant differences in the AEs reported during tapering. In protocols
where dose reduction was followed, no AEs could be attrbuted to drug withdrawal. There
seemedto be more AEs (tremor, EPS, and hypokinesia) consistent with worsening of PD.

-.
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c 4.15 Changes in Laboratory Parameters Associated with Pramipexole Use

Here again, the sponsor primarily presented pooled analysis of the “adequate and well-
controlled studies”, 0001, 0004 (the studies in early PD patients) and 0010 (the study in
advanced PD patients), without disregarding the other 6 PD studies. This portion of the
review will followthe sponsor’sapproach. However, it should be noted that the individual
EI’ and AT study reports were reviewed. Appendix 4.15.1 displays the laboratory criteria
used by the sponsoras normal values; values outside these predef- limits were flagged.
Appendix 4.15.2 summmhes the data of laboratory values with abnormal shifts (outside
these predef~ limits) in the 3 pivotal trials. -..

Hematology

Except for lymphocytes, the incidence of hernatologic laboratory values exceeding
predefine limits for prarnipexole-treated patients was less than that of placebo patients
andlor was lower than 1%. Approximately3% of the prarnipexole-treatedpatients (16/547)
vs approximately2% of placebo-treatedpatients (7/394) had lymphocyte values lower than
the predefmedlimits. There was no statistically significant differences between the groups
(Sponsor’s Fishers’ Exact Test, p= O.292).

There were no statistkally significant changes in mean hematologic values for the
pramipexole and placebo groups separately and when compared to each other across the
baseline values. There was no evidence of dose-relatedness (1.5mg/day to 6.Omg/day in
protocol 0004) for the hematologic analytes measured: HgB, WBC, and platelets.

For the other PD studiesthere were 2 prarnipexole-treatedpatients (1.5%) who had spurious
low lymphocyte values outside the predef@ limits during treatment compared with 3
(2.2%) of the 137 placebo-treated patients.

In the PD studiesone patient (patient #130, protocol 0004) out of 702 of the pramipexole-
treated patientsdiscontinueddue to thrombocympenia(case discussed in section 4. 11). One
placebo-treated patient (0.3 %) discontinued because of leukopenia. In the completed
schizophreniastudies, as well as the ongoing studies in Parkinson’s disease, there were no
reports of discontinuationsbecauseof hematologiclaboratoryvalues. In the review of deaths
and serious AEs, no cases of aplastic anemia or agranulocytosis were found.

Blood Chem”stry Parameters

Appendix table 4.15.2 mmmahes all patients with laboratory data exceeding predefmed
hits in the pooled adequate and well-controlled studies. The proportion of patients which
moved from a predefine normal GGT and CPK value to a higher abnormal value were 2%
and 3.5%, respectively, in the pramipexoletreatedpatients. These shifts were similar in the
placebo treated patients. About 1% of the prarnipexole treated patients had shifts to
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abnormal values for AST and ALT. This was not abserved for placebo. The incidence of
shifts in other analytes (both for placebo and prarnipexole treated patients) were less than
1% and clinically not sign&ant.

A summary of patientswith elevatedCPKSis located in Appendix table 4.15.3. It enables
one to appreciatethe wide range of dispersion in values for both treatment groups. In the
pooled database 19 (3.5%) of the pramipexole treated patients compared with 9 (2.3 %) of
the placebotreated patients had CPK values which exceeded predef~ limits. There was
no statistically si@lcant difference between the two groups, (sponsor’s Fishers’ Exact
Test, p=O.335). . . -0----. -.
Of the 19pramipexoletreatedpatientswith elevated CPKS, 13 were reported in the 2 early
Parkinson’s studies and 6 in the advanced Parkinson’s study 0010. In the placebo group,
there were 5 reports in the early and 4 reports in the advanced. The AT study 0010,
reported a statisticallysignificantmean change elevation horn baseline in total CPKS in the
pxxole group comp~ to the plambo group (+21.31 VS-1.28, p <0.003). The ET
dose-responsestudy (protocol0004), also reported a mean change fkom baseline greater in
the pramipexole than placebo group for both the ascending and maintenance phases at all
doses other than the 4.5mg/day dose. Table 4.15.1, which displays the mean changes from
baseline to endpoints for CPKS during the dosing periods for protocol 0001, can be
considered representative of all PD studies:

Table 4.15.1. Meancbsngesfrom baselins to endpoints for CPXS

WEEKS
Group Ascendir# Maintenanm Red@ii

47 8 16 24

Pramipexob +24 +27 +32 +31 +30

Plaabo +9.5 +1.0 +8.() M.O +13

+ = Dosing phases

In the 6 studies designated other controlled studies, only the laboratory analyte CPK
exceededpredefine limits (shifts to abnormal). Five (7%) of the 76 pramipexole patients
exceededpredefmed limits compared with none of the 83 placebo patients evaluated. For
three of the five pramipexolepatients, the abnormalvalueswere spurious. For the other two
patients their endpoint values remained elevated: one patient started with a high baseline
CPK value of 257 u/L (normal range: 0-120 u/L) and at endpoint it was 336 u/L. The
remainingpatient (No. 20, Protocol0020) was a 58-year old man with a CPK value of 86
u/L at baseline, at day-22 value of 219, and an endpoint value (day 48) of 3498 u/L. The
patient was discontinued because of this elevated CPK. Although the patient had many
other adverse events, a cause for the elevated CPK could not be identified by the
investigator. Myopathywas not reported. After drug discontinuation,the CPK had returned
to within the normal range.
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As discussed in previous sections (serious and dropouts), a carefhl assessment for
rhabdomyolysiswas performed (by examining individual CRFS)and one patient was found
that experienced rhabdomyolysis. The case is dkcussed in the serious AEs section.

Patientswith kreased GGTsare mmmarid in Appendix table 4.15.3. Of the 11 patients
with GGT values outside the predefine limits during treatment, 5 had baseline elevations
and 6 had post baseline elevations. Four prarnipexole treated patients, from protocol 10,
(number 1061, 1118, 1171, and 1226)had GGT values which ranged from 206 to 898 u/L
(NR: O-65 u/L). In all cases patients had clinically signifkant elevations of other liver
enzymes as well (either AST or ALT values). In the placebo group one patient (number
1242) was identified with clinically significant elevations in GGT (value was 268 u/L).
Mean changes in GGT levels horn baseline were examined and there were no statistically
signitlcant differences between pramipexole and placebo.

Four patients (#s 182, 1171, 1021, 1092)had elevatedASTSand 4 patients (#s 1171, 1061,
1226, 1118) had elevated ALTs. Data are “md in appendix table 4.15.3. The
following patients reported values which were > =2.5 x ULN: patient #171 in protocol
0010 (AST, ALT and GGT); patient#1118, (ALT and GGT) and patient #1226, (ALT and
GGT).

In protocol 10 (AT trial), there were statisticallysignificantmean change elevations of ALT
and AST from baseline in the pramipexole treated patients, Table 4.15.2 displays these
differences:

I Table4.15.2.MT andASTmaantinge - baaaline I

I I Mean chame fromBaaaline

Viii number Laboratoryanatyte Planlipaxole Placebo pvalua

18
I

MT lull-
I

+5.14 0.28 0.005
AST IIJL +2.43 0.02 0.02

IASTMT IUIL I +4.3 -0.9 0.001
19 I(.IA +1.8 -0.7 0.01

There were no differences in mean changes from baseline to designated endpoints between
the treatment groups with respect to AST and ALT values in protocols 1 or 4 (ET trials).

One patient in protocol 0010 (patient #1226, CRF in volume 610) withdrew from
pramipexoletreatment because of the adverse event hepatitis and abdominal pain. He had
elevatedhepaticenzymesand is discussed in this section. Patient #1226 was a 67-year old
white male with a past medicalhisto~ significant for a cholecystectomy, kidney stones and
removal of skin cancer. The patient had Parkinson’s disease since 1964 treated with
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antiparkimmian medicationincludingbenztropineemsylate and Carbidopa-levodopa. When
the patient was seen for visit 5, the liver tests were noted to be markedly elevated with
GGT at 3630 u/L (upper normal 75 u/L) as well as elevated AST, ALT, and alkaline
phosphatase(valuescould not be read from the CRF). Repeat liver fhnction test at visit 6
showed further increases in AST and LDH (once again, the values were illegible). The
dose level of study medication was “mcreasd as per protocol to dose level 5. At visit 7,
a general hepatitis A screen was reported to be positive. However, fhrther wmkup

indicated patient did not have active hepatitis (only past exposure). Further additional
workup for hepatitisB ad C was reported to be negative. At visit 8, additional LFTs were
done demomtradngcontinuingelevahs and these valueswere noted to be as follows: AST - -
value on visit 8 was 205 u/L (NE O-65u/L), ALT was 205 u/L on visit 8 (NR: O-55u/L)’
and GGT value on visit 8 was 1301 u/L (NR: O-65 u/L). Study medication was
discontinued. Patient was referred to a gastroenterologistwho felt that the patient’s elevated
LFTs were drug-related. Within 30 days of discontinuing medication, normalization of
LDH, AST and ALT omurred. Throughout the total time period that LFTs were elevated
total bilirubin levels remainedwithin the normal range. Basedupon the patient’s course and
normalization of laboratory abnormalities following discontinuation of study drug, the
abnormal LFTs appeared to be possibly related to the prarnipexole. The patient did enter
the open-label pramipexole study five months later. There were no reports of elevated
LFTs.

As mentioned in the dropouts section, in the PD trials 3 pramipexole-treated patients and
1 placebo-treated patient discontinued because of chemistry AEs. These patients
(prarnipexole and placebo) discontinued because of increases in CPK, and were discussed
earlier. In the completed schizophrenia studies, 1 out of 177 pramipexole-treated patients
discontinuedbecauseof chemistry values considered abnormal (CPK increase-information
on this patient is not available at this time) and 1 placebo-treated patient out of 95
discontinueddue to an elevation in ALT. In the ongoing studies in Parkinson’s disease, 1
out of 1,056 prarnipexole-treated patients, discontinued (elevation in CPK). Patient #049
(protocol 0012 CRF in VOI667) discontinued because of increased CPK, pain in arm and
back and dyskinesia.

Urine Analysis

Appendixtable 4.15.2 lists the incidenceof clinicallysignificanturinalysis laboratory values
exceedingpredefine limits in the adequateand well-controlled studies. With the exception
of urinary proteiru the incidence of abnormalities for prarnipexole-treated patients was less
than that of placebopatientsandlor was lower than 1%. In the pramipexole-treated patients
2.2% of the patients (8/364)vs 1% of the placebo-treated patients (2/219) had an abnormal
laboratoryurinary protein value which was abnormally high. Seven of the 8 prarnipexole
patients with urine protein values outside predefmed limits also had protein in their urine
at baseline.
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There were no statistically signifhnt changes in mean urinalysis analytes values for the
prarnipexole and placebo groups compared with baseline values.

In the other conrolled studies, the only value that was higher in the pramipexole-treated
group comparedto the placebo-treated group was the WBC in the urine where 25% of the
pramipexole-treated patients (13/53) vs 10% of the placebo-treated patients (5/50) had
values outside exceeding the predef~ limits. There were no discontinuations reported.

There was no reporting in the 1SS of urinary crystals. However, a review of numerous
CRFS revealed that urkz~id and calcium oxalate crystals were reported in pramipexole
treated patients.

4.16 Changes in Vital Signs Associated with Pramipexole Use

Speciaiattentionwas fbcusedupon vital sign monitoring as a result of a clinical hold placed
on the original IBID34,851because of reports of hypotension (see letter of June 20, 1990,
IND 34,851). In the phase 2/3 studies BP measurement was not timed relative to the time
of dosing, but vital signs were checked at every visit.

As displayedin appendices4.13.1.1.1 and 4.13.1.2.1, although there was little difference
betweenprarnipexolegroupsand placebogroups in the incidenceof orthostatic hypotension,
there was a great disparity between the ET and AT groups: 7.7% of ET patients taking
pramipexolereported orthostatic hypotension and 52.7% of AT patients reported the same
AE. A similar disparity between ET and AT placebo groups was noted.

A total of six (1%) of the pramipexole treated patients compared with 1 (0.3%) of the
placebo treated patients discontinued treatment due to vital signs. Five (1 ET and 4 AT)
of the six events were due to orthostatic hypotension.

4.17 Changes in ECG Parameters Associated with Pramipexole Use

Across the development program, there were no consistent changes in ECG or AEs that
suggested that pramipexole had deleterious efftzts on cardiac function. Most studies had
extensiveECG monitoring,and thesedid not reveal differences in incidence of any changes
in ECG between pramipexole and placebo.

In the 3 adequate and well-controlled studies 0.5% (3/558) of the pramipexole treated
patients compared with 0.2% (1/400) of placebo treated patients discontinued because of
ECG abnormalities. Overall in the completed controlled studies in Parkinson’s disease.
0.4% (3/702) of the pramipexole comp~ with
discontinued because of ECG abnormalities.

The 3 pramipexoletreatedpatients(patientnumbers
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protocol 0004 reported ECG abnormalities of palpitations, tachycardia, and an irregular
heart rate (arrhythmia)that were not causally related to pramipexole. The 1 placebo patient
(patient # 1399) was tim protocol 10.

4.18 Dyskinesia

The Parkinson’s Dyskinesia Scale (PDS) was used by investigators to characterize the
severityof abnormalmovementsinpatients. There was no difference in the PDS over time
between treatment groups.

.<. . . .
4.19 Review of Special Studies

-.. .
-.

4.19.1 Withdrawal Potential

Pramipexole is not a controlled substance. Prarnipexole has not been systemically studied
in animals or humans for its potential for abuse, tolerance or physical dependence; and
receptor binding studies for the opiate receptors were not perfomxxi.

In protocols where dose reduction for one week was followed, no AEs could be attributed

to drug withdrawal.Symptomssuch as tremor, El%, ast.henia,hypertonic, gait abnormality,
and hypokinesiaduring dose reductionwere attributed to the underlying PD. In the clinical
trials and in the Iabelling, the sponsor recommends that patients discontinue treatment
gradually over a one-week period, despite instances of patients discontinuing abruptly or
tapered at a rate fmter than recommended exhibiting no withdrawal symptoms.

4.19.2 Interaction Studies

Four phase I studks were conductedto evaluatedrug interactions of pramipexole with other
drugs.

The potential interactions between probenecid, prarnipexole, and cimetidine were
investigatedin six male and six female volunteers according to a three treatment crossover
design (study0061). This studydemonstratedthat concomitant therapy with drugs secreted
by the cationic-transport system of the renal tubules may necessitate dose reduction of
pramipexole.

In a modified and crossover design study (study 0063) of five male and four female
volunteers, the pharmacokinetics of pramipexole and levodopa administration were
examined. Pramipexole did not alter the extent of levodopa absorption, but there were
differencesin levodopaCmax (42% m) and Tmax (71% decrease) suggesting a faster
rate of absorption, althoughthe small number of subjects and the high degree of variability
produced precluded a deftitive estimate of the magnitude of this change. Titration of the
levodopa dose to the individual patients optimum therapeutic response may be required
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during concomitant treatment with pramipexole.

The sponsor did not perform drug metabolism studies. The rationale was that the high
bioavailability (> 90%) indicates no f- pass effect and hence no phase 1 oxidative
metabolism of the drug.

4.20 Human Reproduction Data

No pregnancy exposures were observed with prarnipexole. Preclinical studies with high
doses (1.5 mg/Kg/day) revealed embryo toxicity demonstrated by pint-implantation loss,
late embryonic deaths, and decreased fetai weights). No teratogenic effects were observed
at any dose.

4.21 Human Carcinogenicity Potential

Pramipexole was not carcinogenic in the drug safety studies except for a 2 year study in
rats, in which Leydig cell adenomas were found. The sponsor attributes the Leydig cell
hyperplasiaand increasednumber of adenomas to pramipexole-induced hypoprolactinernia.
Because of the common occurrence of Leydig cell tumors in rats, the agency’s cancer
assessmentcommittee(CAC)no longer requiresmentioningof such tumors in the Iabelling.

4.22 Overdose Experience

There were no reports of intentional overdoses. There was only one report of ~

unintentional overdose in a patient with a lo-year history of schizophrenia. He took
1lmg/day of pramipexole. No adverse events were reported.
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5 Summaryof the Safety

5.1 GeneralComments

Experience in the Pramipexole Development Program

Overall, the pramipexole developmentprogram has included adequate short and long-term
pramipexole use to evaluate its safety separately in ET and AT patients. There appears to
have been enough experience at 4.5 mg per day, the maximum recommended dose, to
evaluate the relative safety of that dose.

Follow-up of patients was good wfi few patients lost to follow-up. The clinical data ... .
provided was sufficient in most cases to describe the general character of most treatment
emergent AEs.

On balance, there was little difference between prarnipexole and placebo in the ET and AT
patient populations. All cause study dropout risk for the ET patients was reported to be
14.4% in the pramipexole treated patients and 16.2% in the placebo, while 15.4% and
20.4%, respectivelyfor the AT pateints. Dropout risk due to AEs for the ET patients was
reported to be 11.9% in the pramipexole treated patients and 10.6% in the placebo, while
11.5% and 15.8%, respectively for the AT pateints. Dropout risk due to serious AEs for
the ET patients was reported to be 2.1 % in the pramipexole treated patients and 1.3% in
the placebo, while 3.1 % and 2.3%, respectively for the AT pateints. Serious AEs for the
ET patients was reported at 5.1% in the pramipexole treated patients and 5.5% in the
placebo, while 7.0% and 7.5%, respectively for the AT pateints. Mortality rate for the ET
patients was reported at 0.34 in the pramipexole treated patients and 0.34 in the placebo,
while 1.1% and 0.4, respectively for the AT pateints.

The events that were reported in more than 5% of pramipexole ET patients that were at
least 2 times more frequent than in placebo were hallucinations and somnolence, while
hallucinations and dry mouth in AT patients.

As a point of interest the OSH risk in the ET patients was reported at 7.7% in the
pramipexoletreatedpatientsand 8.9% in the placebo, while 52.7% and 48.1%, respectively
for the AT pateints. Risk for syncope in the ET patients was reported at 1.3% in the
P-xole tr~ted patients ~d 0.9% in the pl-bo, while 1.5% and 2.7%, respectively
for the AT pateints.

5.2 Cardiovascular System

In the preclinical studies, pramipexole lowered blood pressure and heart rate, especially in
anesthetized animals. Results of experiments with antagonists indicated that the
cardiovascular effects are related to the compound’s main mechanism of action, (i.e.,
agonist at dopamine D2 receptors). This seems to be, however, primarily a fret-dose
effect. No (in rats) or little (in rhesusmonkeys, especiallyafter repeated doses) hypotensive
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activity was found after oral administration to conscious animals. No interaction witi I.
deprenyl or L-dopa plus carbidopa could be observed on cardiovascular parameters.

In clinicalpharmacologystudies,prarnipexolewas associatedwith dose-related symptomatic
orthostatichypotension(ON-I)in normal subjects beginning at the 0.2 mg dose and a dose-
lirniting phenomenon at a 0.4 mghiay dose in some studies. OSH occurred after the fmt
dose in some volunteers and as early as 30 minutes at the highest doses. The duration of
OSH varied from 1 hour or less to 8 hours, postural syncope occurred in some subjects.
The magnitudeof the drug-inducedchangesin standing blood pressure and pulse rate could
not alwaysbe assessed because subjects were unable to stand for vital sign measurements.
There were no clinically si~lcant changes in ECG measurements during the evaluation
periods.

In the phase 2/3 trials, there were exclusioncriteria of not enrolling patients with active CV
disease. The CV events that were most strongly associated with pramipexole use in the
phase 1 trials were not consistent with findings in the phase 2/3 trials. In the ET studies,
studydropoutsand AE dropoutswere similar in the pramipexole and placebo groups. Only
one of the serious AE dropouts was CV in mture. There were 20 serious AEs reported in
patients exposed to pramipexole and 7 were CV in nature, but none reported syncope or
orthostatichypotension.There were 5 syncopesreported in patients exposed to pramipexole
and 2 in patients exposed to placebo,

In the AT studies, pramipexole was not associated with increases in study dropouts either
overall or that associated with AEs. There was no clear pattern of AEs associated with
dropouts. None of the 18 patients with serious AEs and exposed to pramipexole had
syncopeor orthostatichypotension. There were 4 syncopes reported in patients exposed to
pramipexole and 7 in patients exposed to placebo.

Overall, kmspedive of severity there were 7 reports of dropouts due to the AE orthostatic
hypotension in pramipexole treated patients in the combined ET, AT studies (1 and 6,
respectively)comparedwith 3 reports in the placebogroup in the combined ET, AT studies
(O and 3, respectively). Overall, there were few reports of symptomatic orthostatic
hypotension,but two placebo and one pramipexole treated patients reported syncope as an
AE and were discontinued. Of special interest is an ongoing double-blind, placebo-
controlled study (protocol 55), where the CV effects of prarnipexole in PD is being
evaluated by performing the valsalva maneuver and tilt table testing.

ECG recordings in animals revealed bradycardia with a corresponding increase in the R-R
interval. Other than bradycardia, there was no evidence in animals or humans that
pramipexole affected cardiac conduction or was associated with dysrhythmias.

The 8 deaths that were potentiallyCV in nature, none could be attributed to any CV effect
that pramipexole may have had.
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In summary, the CV effkctsof OSH in healthy normal volunteers appear to result from the
dopaminergic activity of pramipexole. Despite the benign clinical picture observed for
pramipexole,we must keep in perspective its reported pharmacologic mechanism of action
as a Dz and aiphaz agonist as well as the fact that in the studies, patients with significant
underlying CV disease were excluded from participation. The CV effects of prarnipexole
may be detrimental in patients with advanced Parkinson’s disease who may have impaired
autonomic nervous system (Shy Drager Syndrome), impaired cardiovascular function,
cardiovascular diseases which could be exacerbated by hypotension, in conditions such as
hypovolemia and dehydration, and in conditions associated with abnormal early diastolic
ventricular filling. Moreover, many elderly patients have resting cerebral blood flow that
is close to the thresholdfor cerebral ischemiaand thus, relatively small acute blood pressure
reductions may produce cerebral ischemic symptoms such as dizziness, syncope, or falls.

5.3 Central Nervous System

In the animal studies, aside fkombehavioralchanges, there were few significant CNS effects
inducedby acute treatmentwith prarnipexole. The animalmodels demonstrated the sedating
properties of pramipexole. At various ranges of dosing, ataxia was not reported.
Pramipexole did not lower the threshold for seizures. Animal pharmacology studies to
determine opiate-like activity for pramipexole were not performed, but there was no
evidence of withdrawal.

Adverseevents reported fkomthe phase 1 studies were frequently related to the CNS (most
frequently dizziness) and did not include any event not seen in phase 2/3 studies.

Reports of CNS AEs were more frequent in the AT group than in the ET group. The
following events were considered dreg-related in patients with early Parkinson’s disease:
hallucinations, somnolence, insomnia, and confusion. In the patients with advanced
Parkinson’sdiseasethe following were considered drug-related: hallucimtions, dyskinesia,
and confusion. Parenthetically, M.V.A.S occurred in some patients treated with
pramipexole and was attributed to somnolence.

There was no evidence of opiate - type withdrawal during the dose-reduction phase in the
phase 2/3 studies.

In summary, the CNS adverse effects are known side effects of dopamine agonists.
Pramipexole may exacerbate preexisting dyskinesia and potentate the dopaminergic side
effects of such drugs as levodopa.
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5.4 Dermatological

There was no increase in the risk for rash. There were no hospitalizations for serious skin
reactions in the prarnipexole-treatedpatients.

5.5 Gastrointestinal

Preclinicaliy,like other doparnineagonists, pramipexole induced emesis and the effect was
blocked with a dopamine antagonist. Pramipexole inhibited gastrointestinal transit time,
which in individualsolder than 70 years of age may exacerbatean already existing situation.
Nauseaand vomitingwere hquently reportd in the Phase 1 studies. Two patients dropped
out because of these events.

In phase 2/3, the AEs nausea and constipation featured prominently in the ET studies, but
not in the AT. Other common causes of nausea, M.I.s and hepatitis were not reported in
the patients who discontinued pramipexole use.

h summary, nauseaas an AE shouldnot be minimkd. The potent influence of mm= on
vasopressin release and subsequent antidiuretic effect is well established and may have

important clinical consequences, particularly in the elderly P.D. patient.

5.6 Genitourinary/Renal

In animal studies, conflicting results were obtained in assessments of the renal effects of
pramipexole in rats with respect to effect on urinary volume and electrolyte excretion.
Contrastingeffectswere reported for pramipexolein consciousand anesthetized animals and
may have been due to the anesthesia, dose, or strain of rats. The effectiveness of the DI
antagonist against pramipexole suggest that the renal effects of pramipexole may be
mediated by DI receptors. Noteworthy is the fact that both DI and Dz receptors are
associated with the renal vascular and tubular systems in humans. Moreover, alphrq
receptors are found in the collecting tubhdes of humans.

In the Phase 1 studies, one pramipexole-treated patient dropped out because of renal colic.
There were no reports of hyperuricemia or urinary crystals.

In the Phase 2/3 studies, twice as many AT pramipexole-treated patients reported
genitourinary AEs than ET pramipexole-treated patients. There were no differences
between the placebo groups. In the AT group, urinary frequency was reported by four
times as many pramipexole-treatedpatientsas ET pramipexole-treatedpatients. The placebo
AT and the placebo ET groups were similar. A review of CRFS indicated the presence of
calcium oxalateand uric acid crystals in some of the pramipexole treated patients, but these
were not analyzed in the data presented by the sponsor and hence difficult to quantitate.

(’”
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In summary, pramipexole is eliminated through the kidney and patients with renal
insufficiencyshouldbe cautionedabout dosing. Moreover, a normal serum creatinine level
may mask renal dysfunction in flail older persons with low muscle mass. Creatinine
Clearamxestimadonsmay be a more useful measure of renal fimction in this age group of
PD patients.

5.7 Hematologic

In animal studies, pramipexole was associated with thrombocytopenia
of female rats. —.

in 20 to 40 percent

In phase Z3 studies, there was one case of severe thrmbocytopenia which appeared to have
been caused by an immune mechanism possibly associated with prarnipexole. Of note is
the fact that other sulfa-containing drugs also have been implicated in acute
thrombocytopenia.

5.8 Metabolic Endocrine

Serum prolactinwas decremedin both animalsand humans in the preclinical and Phase 1-3
studies during exposure to prarnipexole. Dopamine agonists are known to influence the
lactotrope and prolactin secretion.

Overall, in the ET and AT studies, dropouts were infrequent. Most of the dropouts were
due to elevated CPK levels and occurred more fkequenffyin the pramipexole than the
placebo groups.

As dkussed previously,more pramipexole-treatedpatientsthan placebo-treated patients had
reports of CPK levels exceeding predef- limits. The fractionation of CPK was not
usually carried out in the studies. Of the 19 reports of elevated CPKS in pramipexole-
treated patients, 13 occurred in the ET protocols and 6 in the AT protocols. In the placebo
groups, the distributionwas 5 and 4, respectively for the above protocols. Dyskinesia did
not appear to be a contributing factor to elevated CPKSin all cases.

In summary, CPK increases above baseline occurred in pramipexole and placebo-treated
patients. Exposuread. rates (per 100 patient-years) were more than twice as high for
pramipexo]e-treatedpatientscomparedwith placebo. The increasesin CPK levels were often
precededby changesin bloodpressure and not always preceded by reports of physical over
activity and/or excessive muscular exertion. In at least one pramipexole-treated patient,
increases in CPK were associated wi?hrhabdomyolysis.

5.9

There

Musculoskeletal

was one case of rhabdomyolysis associated with pramipexole. Preclinically, there
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were no reports of adverse events associated with this system.

5.10 Respiratory

Preclinically, there were no respiratory effects noted with pramipexole. In Phase 2/3
studies, there was no evidenceof pulmonaryfibrosis with pramipexole. pulmonary fibrosis
has been reported infmqwdy with dopamineagonists of different chemical structures. The
present database had limited power to have detected any pulmonary fibrosis cases even
assuming this condition can be diagnosed accurately.

There was an increase in respiratory AEs in the prarnipexole AT patients compared with
placebo, whereas the reverse was true in the ET patients. More AT pramipexole- treated
patients reported rwpiratory AEs than ET pramipexole-treated patients. Once again, the
reverse was true for the placebo-treatedpatients. AT pramipexole-treatedpatients may have
been at greater risk for pneumonia. There were no reports of pneumonia in placebo or ET
patients. Similarly, there were no reports of pneumonia in the preclinical data base.

5.11 Special Senses

Preclinicaliy,retinal degenerationoccurred in albinorats. There were no reports of similar
ocular findings in humans. In the phase 2/3 trials a higher incidence of “vision
abnormalities”were reported in the pramipexoletreated patients. The investigator verbatims
of these abnormalitiesinchuiedMhing light in eyes, visualdisturbance, seeing spots, visual
flickering, floaters, trouble reading small print, white comet shooting forward in front of
eye and decreased visual acuity. Some of the reported AEs are possibly related to visual
hallucinations. No special eye examinations were conducted on these patients.

6 Conclusion

Since, the overall toleranceand safetyprofile for pramipexoleis good, from the safety point
of view pramipexoleis approvable. The adverse event profde for pramipexole was similar
to that frequently seen with dopamine agonists. In the completed controlled studies in
Parkinson’s disease, adverse events in the nervous, digestive and cardiovascular systems
were most common. Patients with advanced Parkinson’s disease who were older and on
concomitantlevcxiopatherapy ofbmhad higher reporting frequencies of adverse events than
the patientswith early Parkinson’s disease. The adverse events emerged more often during
the dose-ascendingphase. Overall, there were no distinguishing pattern of adverse events
by age except for hallucinations (more frequently in pramipexole patients over 65 years of
age). Overall, there wem no dis@uishing pattern of adverse events to separate males and
females except of hallucinations (more frequent in females).

In the cardiovdar systemreports of adverse events were 3-4 times more frequent in the
AT placeboand prarnipexole-treatedpatientsthan in the ET placeboand pramipexole-treated
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patients. Orthostatic hypotension was the most frequently reported CV adverse event in
both the ET and AT groups and it was reported with several orders of magnitude more
frequently in the AT patients than in the ET. It is important to note that, most of the
reports of orthostatic hypotension in phase 2/3 were asymptomatic in contradistinction to
the phase 1 trials. Prarnipexole was not associated with an increased risk of syncope in
either the ET or AT patients.

Acrossthe 1SS,the overallpramipexolemortality was 5 fold greater in AT compared to ET
patients and 3 fold greater in AT compared to ET placebo treated patients. Five of 8 CV
deaths occurred in the AT group. CV deaths might be expected from the advanced age of
the patient population.

Significant, usually transient, elevations of serum enzymes such as CPK, GGT, AST and
ALT occurred in pramipexole-treated patients. The laboratory abnormalities were rarely
associated with clinical symptoms; however, rhabdomyolysis was reported in one
pramipexole-treated patient who had markedly elevated CPKS. The relationship to
pramipexole therapy is uncertain; the patient may have suffered from acute exertional
rhabdomyolysis.

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.

6.1 Suggested Follow-up Issues

(1) The sponsor should perform in vitro studies to determine the absence of phase I
oxidativemetabolism.Even in the absence of a P450 pathway, inhibition studies should be
performed to evaluate potential drug-drug interactions.

(2) Explore the ET and AT database for the incidence of urinary crystals such as uric acid
and calcium oxalate.

7 Labeling Recommendations

Clinical Pharmacology section

(1) The sponsor should mention that prarnipexole possesses alpha-two agonist activity.

(2) The claim that pramipexole reduces doparnine-induced neuronal degeneration is not
based on scientific data and should be deleted.

Warnings section:
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(1) The sponsor’s claim in labeling that tolerance to the AE of orthostatic hypotension

develops is not basedon scientific evidence and should be deleted.

(2) The sponsor should mention that postural hypotension has been observed after the fmt
dose of pramipexole in a few patients.

(3) The mention of hallucinations is appropriate, but it should be stressed that the elderly
and possibly females seem to be at a higher risk.

Adverse Events section:

(1) The 1% table should be redone and two tables reflecting the ET and AT patient
populations.

Other Adverse Events section

(1) The sponsor shouldnote the occurrenceof rhabdomyolysis and thrombocytopenia under
Rare events.

*L, I’h(l
1

es F. Knudsen, M.D., PhD Date

Clinical Reviewers, Safety Group
Div. of NeuropharrnacologicDrug Products

Orig. NDA 20-667
HFD-120 Div. File
HFD-120 GBurkhart\RKatAKHigginsUFeeneyUSher@K.nudsenUBalian

6 fla
11/13Jqb
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.Dates of
Tuc

Country/ Study Duration of
ProtocolNo. Period (start Total Daity Sample

No, Canters Study Design/Objectiies Treatmen
Dosage Dosing Study

tier country) “
Size (N)

t Frequency Treatment per
Study Phase completion) (mglday)

Patient TreaW&nt

M12730iO027 Germany 1 8/66-1 1/68 Phase I tolerance and PPX 0.010-0.3 Sbgb dose Slngb dose 15 PPx
preliminaryPlt singladose, (M

Phase I placebo-controlled,doubta- PBO 2-3 9 Pso
blind, pharmacxkgical effects doselvolunteer
(k, hormone levels,
psychopharmac.obgkal
evaluations) healthy volunteers

. LL—..._a--- . -.-–>.,–– —. --.- . ——..
muurmnauonm BIU=WIW a aafi u~u=momocnpune; DOM=dompertdone;FLU=fluphenazine; HAL=haloperidot PER=perazine; IV=intravenous;PBO=Ptacebo
(is, vehicle); PD=Parktnaon’sdisease; PK=pharmacokinetica;PPX=pramipexok, q6h=every 6 houm, q8h=every 8 hou~ TID=thrae times a day.
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Appendix 4.1.1 Table of All pramipaxote Studies
h

1

Dates of
Tuc

Country/
Study Durationof Sample

ProtocolNo. Period (start
Total Daily

No. Centers Study Design/Objectives
Traatmen Dosage Dosing Study Sue (N)

(Jer counby) - t Fraquenoy Treatment per
Study Phase comptetiin)

(mglday)
per

Patbnt Treatment

M12730/0028 Germany 1 6/86-7/88 A four-waycroaaoverdose PPx 0.14.3 Sfngbdose S@tadose 12total
and time pharmacodynamic

Phase I response study of pramipexola Pso 4-way
given oralfyaa e slngb dose to crossover
heafthy mab volunteers

MJ2730A)029 Germany 1 41894189 Pha& I PK and bbavailabllity PPx 0.1 (Iv) Singb dose Slngb dose 12 total
study single-dose, open-

Phasa I Wet, 3-way crossover,heafthy PPX 0.3 tabbt 3-way
volunteers cmssovar

PPX 0.3 solution

nN2730m030 Germany 1 10/90-12(90 Phase I PK a~~ mateboltsmof PPx 0.1 (W) Singb dose Singb dose 6 total
radiolabebd [ C] PPX, aingla-

Phaaa 1 dose, open-tabel, 2-way PPX 0.3 (oral 2-way
crossover,haalthy volunteers sofutbn) crossover

M12730m031 Ganmany:1 7i90-9/90 Phase I tobrabilii and PK PPx 0.3-2.0 Continuous 14 days 10 PPX
study of transdermal PPX In tranadermal

Phase I healthy volunteers Pm appltcatton 6PB0

Patch
Study

W2730m047 United Statas: 1 3J944i94 Phase I steady atata PK study PPX 0.375-4.5 Q8h 22 daya 16
muklpbdosa, doae+scalating,

Phase I open-label, healthy volunteers

Abbreviattona: BID=twke a da~ BRC-bromoufptfne; DOM=domperldone;FLU=fluphenaAne; HAL=habperidot PER=peraxine; fV=krtravenouwPBO=Ptacebo
(b, vehtcfa); PD=Parkirraon’adisease; PK=pharmacokmetbs; PPX=pramipexole;q6h=every 6 hou~, q8h=every 8 hou~ TtD=thme tlrnaaa day,
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Appendix 4.1.1 Table of All Pramlpaxole Studies

Dates of
Tuc

Country/ Study
Protocol No. Period (start Total Daily Duration of Sampb

No. Canters Study Design/Objedives
Treatmen

Dosage Dosing Study Size (N)

tier oountry) - t
Study Phase

Frequency Treatment per
compiatbn) (rnglday) per

Patient Treatment

)

M1273010051 England: 1 W94-I 1194 Cardbvascuiar affeota of PPX + 0.25 Sigta dose Singb dose 14 totai
pramipexob in healthy Pso

Phase I votuntaera end for 0051 their 30 4-way
antagonism by dompertdone. WM + crossover
Random&ad, doubts-biind, PBO
four-way crossovar, placebo- 0.25 PPX +
controiiadstudy PPX + 30 DoM

DOM

pm+
Pso

w2730m060 Unitad States: 1 11/94: Phase I PK study in voiunteera PPX 0.25 Singb dose Singb dose
ongoing

26
with impaired renal function:

abase i single-dose, open-tabei,
paraiiai

w2730/oosl United states 1 1/95-2/95 Phase I PK study influence of Ppx 0.25 Stngb dose Singb dose 13 totai
probenedd and drnetidine on PPx

Phaaa I
3-way

PPX PK, singbdose, 3-way PPX + 0.25 PPX + crossover
crossover, healthy volunteers Probeneci 2000 1000 then 500 4 daya

d Probeneckf q6h

0.25 PPX +
PPX + 1200 4 daye
Cimetidin Cimatidine 300 q6h
e

M12730iO062 Germany 1 1/’95-4/95 Phase i bioavailabiiitystudy of PPX 0.375 q8h 30 days 24 total
ciinioaland finai tablet

Phaae i
escalating

formulations 2 x 2 crossover, to 4.5
open-iabei, multipladose,
healthy volunteera
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Appendix 4.1.1 Table ofAll Pramlpexole Studies

Datesof
Tuc

Country/
Study Duration of

ProtooolNo.
Total Daify

Sampb

No. Centers
Perbd (start

Study Design/Objectives
Treatmen Dosage

Dosing Study Stze (N)

(#er country) ~w~kn)
t (mglday)

Fmquenoy Treatment per

Study Phase Patient Tra%wsnt

W273010063 Unltad StataK 1 2196-3195 Phaae I PK study of PPX and PPx 0.764s q8h 20 daya 10 total

carbktopa/lavodopa: open-
Phase I label, modiSed orossover, carbidopa 231260 Singb dose Singb dose

multipiwfose PPX, single- 1
dose carbiiopallavodopa, tavodopa
healthy volunteers

Abbrevfatfona: BID=twke a dafi BRC=bromorWptine;DOM=domperidone; FLU=fluphenazine; HAL=hafoperklofiPER=perazinix tV=intfavenouw PSO=Ptacabo
(la, vehidek PD=Parkhson’$ diaeaew PK=pharmacokinetk% PPX=pramfpaxola;q6h=every 6 hounx qfth=every 8 hourx TID=thme Ureasa day.
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Tuc
ProtocolNo.

Study Phase

M/2730mool

Phase Ill

M1273010002

Phase Ill

!

Appendix 4.1.1 Table of All Pramipexole Studies

7
Detes of

Country/
Study

Period (Stalt Treatmen
Total Daity

No. Centsrs Study Dasign/Objatiwes Dosage
Dosing

tier oountry) -
t

(mglday)
Frequency

completion)

Unfted Stete8
26

Untted States:
26

7193-1195

1194-
ongotng

Double-btind,ptacebo- PPX
controtted,parattat-group
comparisonto assess the PBO
safety, tolerance, and eftkacy
of pramlpexotetn earty
Parkinson’sdisease (Part 1)
and to assess bng term safety
with open-tabel pramipexoia
(Part 11)

Mut@snter, opan-tabel study PPX
trrpta with earty PO

0.373-4.5

0.375-4.5

TID

TtD

Duration of
Study

Tmatrnant par
Patbnt

Upto32 weeks

up to 27
months

Ssmpb
Size (N)

per
Treatment

164PPx

171 Pm

281 PPx

Abbreviations: BID=twbe a day BRC=bromoerfptine;DOM=dompertdone;FLU=ftuphenazinw HAL=habperfdot PER=perazin% IV=intravenouwPBO=Ptscabo
(b, vehbb~ PD=Parldnaon’sdtseaatu PK=pharmacotdneticwPPX=pramipaxoW q6h=every 6 hours; q8h=evety 8 hour%TID=three ttmea ● day.
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I
Dates of

Tuc
Country! ~ ~e~(~tad

Duration of Sampta
ProtocolNo.

Total DaHy
No. Centers Study Design/Objectives

Treafmen
Dosage

Dosing Study Size (N)

@er country) - t Frequency Treatment per per
Study Phase completion)

(m@day)
Patient Treatment

W273WOO04 Canada: 5 3/94-12/94 Paraibl group, ptecebo PPx
United State9

1.5, 3,4.5, TfD 11 weeks 213 PPX
controlled,dose-response 6

Phase Ill 15 totarability,safety and efkeoy PBO 51 PBO
study of pramipexob In earty
Parkirraon%d~eaaa

W273010005 Austria:2 9/93- A European doubb-blind, PPX 0.3754.5 TtD up to 9 months 176
Satglurn 2 ongoing plaoabo-controifad,paraftak btirrded

Phase Ill Denmark 3 group comparisonto assess PBO
Germany 3 the safety, toterance, and
ftefy:9 efficsq of pramipexob In earty
Spain: 5 Parkinson’sdisease (Pati 1)
Sweden: 3 and to assess bng term safety
United with open-tabel pmmipaxob
Kingdorm3 (Part 11)

w2730moo6 Austi. 2 2194- Open-lebel study (Folfow-upto PPX 0.3754.5 TtD Upto 29 41 PPX
Sabiurn 2 ongotng M/2730moo5) months

Phase Ill Denmark 3
Germany 3
ftety 9
SpaIn: 5
Sweden: 3
United
Kingdom.3

fbu2730mo16 Canada: 5 S/94 - Long term safety study of PPX 0.375-4.5 TID up to 38 223 PPX

United States ongoing open-fsbel pramipaxob in
Phase Ill

months
15 earty Parkinson’sd~ase

(extension of W2730)OO04and
W273010017)

W2730tool 7 United StateS 4 3/91-7/92 An ascending dose tolerance PPX 0.3-4.5 TIO up to 11 weeks 28 PPX
and efficacy study ofSND919

Phase II in early Patiinson’s disease PBO 27 PSO
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Appendix 4.1.1 Table of All Pramipaxole Studies

Dates of
Tuc

Country/
Study Durationof Sample

ProtooolNo. Perfod(start
Total Dally

No. Centers Study Design/ObjectIves
Treatrnen

Dosage
Dosing Study Sie (N)

(#er oountry) “ t Frequency Treatment per
Study Phase completion)

(mg/day)
per

Patient Treatment

M/2730/0021 England:6 1~24193 A study to assess the eftioacy PPX 0.1-4.5 TtD up to 12 weeks lIPPX
and safety of the maximally

Phase II tolerated oral dose ofSND919 PBO 13 Pso
(pramipexole) in patients with
earty Parkinson’sdisease

Parkinson’s Dleoaea Studlea/Advanoed

W73OIOO1O Canada 4 6i93-li95 Double-blind, placebo- PPX
UnitedStates

0.375+.5 no up to 32 weeka 181 PPx
controflad,paraftaf-group

Phase 111 22 comparisonto assess the Pso 179 Pso
safety, tofarance, and efikaoy
of pmmipaxola h advanoad
Parklnaon’sdisease (0679)
and to assess brig-term safety
with open-label pramipaxola
(0979)

MR730mol 1 Canada: 4 6/93 - Long-term safety open-label PPX 0.3754.5 TfD
United States:

Upto 29 305 PPX
ongoing study (FOlkIW-Upto

Phase Ill 22 fw2730molo)
months

MJ273010012 Austrb: 4 9/93 - Double-blind, placebo- PPX 0.375+.5 nD up to 32 weeks 236
Denmark 3 ongoing controlled,parallel-group

Phaaa Ill
btinded

England:8 comparisonto assess the Pso
Frarrow 14 safety, tolerance, and effioaoy
Germany 18 of pramipexola in advanced
lb~ 6 Parkinson’adisease (638.021)
Sootfsnd 1 and to assess long-term safety

with open-label pmmipexola
(838.022)
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Dates of
Tuc

Countryl
Study Durationof Sampb

ProtocolNo. Period (start Treatmen
Total Daity

No. Canters Study DesignlObjectives Dosage
Dosing Study Size (N)

(&r country) -
t Frequency Treatment per

Study Phase
(m@day)

per

completion) Patient Tmatmant

w2730mo13 Austria:4 &94 - Longtermsafetyopen-label PPX 0.375-4.s TfD up to 29 88 PPX

Denmark 3 ongoing study(FOkW-Upto
Phase Ill Engfand 8

months

M12730/0012)
Franux 14
Germany 18
Raw 6
SCotfand 1

Abbreviations: BID=twks a dafi BRC=bromorxiptine;DOM=domperidone;FLU=fluphenazlne; HAL=haloperidot PER=perezine; fV=tntravenou, PBO=PteceIbo
(ii, vehicle); PD=Parkinson’sdtaeaew PK=pharrnaooldnetia, PPX=prsmipexole;q6h=every 6 hours;q8h=every 8 hours;TfD=thrae tknas a day,
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Dates of
Tuc

Countfyl
Study Duration of

Protocol No. Perbd (start Total Daily Sample

No, Centers Study Design/Obje~es Treatrnan Oostng Study

&er country) - t
Dosage Sie (N)

Frequency Treatment per
Study Phase completion) (mg/day) per

Patient Treatment

M1273010022 Denmark: 9 9/90-6/92 A doubla-bliid, placebo- PPX 0.2-5 QID up to 12 weeks 36 PPX
controlled,randomized, multl-

Phase II center study to assess the PBO 33 PBo
effects, safety and tolaranca of
SND 919 In advanced
Parkiison’s disease

M127301YJ036 Austria:2 5/94- A double-blind, placebo- PPX
Canada 12

0.375-4.5 TfD up to 9 months
ongoing

124
controlled,randomized,

Phase Ill Germany 6
btinded

multicentertrbl to compare the PBO
Netherlands 4 safety, tobranca and eflicacy
Sbvakk 2 of oral adrniniatratin of
UnUad pramipexola up to 4.5 rng and
Xingdom:9 bromocriptineup to 30 mg in

advanced Parkinson’sdisease

M12730Nlo55 Item 1 91/94-12#5 A double-blind, placebo- PPXiPBO 0.25 Singb dose Singb dose 6 blinded
controlledparallalgroup study then 7day

Phase II of the evaluation of some PPX + 0.25 +20 TID repeated dose
cardiovascularand DOM Interval
biochemicaleffects of 0+20
pramipexotain Ldopa stable PBO +
respondersin Parkinson’s DOM
disease patients

Deprasslorr Studtes

M12730m037 Germany 2 12t93- Tobrabilii of pramipexob in PPX 0.125-10.5 Ttt) up to 28 days 23 PPX
ongoing patients hospitalizedfor major

Phase II depressive dieorder. An open
study to assess the maxknum
tolerated dose of pramipexob
with repeated dosing
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Appendn 4.1.1 Table of All Pramlpexole Studies

Dates of
TLlc

Country/
Study Duratbn of

ProtocolNo.
No. Centers

Perbd (start Treatmen
Total Daily

Study Design/Objectives Dosage
Dosing Study

tir country) “ t Frequency Treatment par
Study phase completion)

(rng/day) Patient

M/2730111043 United States 2 11194- Pramipexoie in the treatment PPX 0.375-5 BID up to 9 weeke
ongoing of outpatients with major

phase II depressbn: a dose response PBO
study

Ssm
Size(

pe
Treatm

~

30 blin

Abbreviations: BID=twfcsa dafi BRC=bromocriptine;DOM=domperidonw FLU=fluphenazine; HAL=hatoperktot PER=perazine; lV=lntravenouS PBO=Ptacebo
(is+vehkda} Pt?=Parktnaon’sdisease: PK=pharmacokinetb; PPX=pramipexole;q6h=every 6 houw q8h=every 8 hourq TtD=three times a day.
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Appendix 4.1.1 Table of All Pramipsxoie Studies

“ Dates of
Tuc

Country/
Study Durationof

ProtocolNo. Period (start Total Daily
Sampte

No. Centers Study Design/Objectives Treatmen Dosing Study

~r country) - t
Dosage

Size (N)
Frequency

Study Phase
Treatment per

completion)
(mglday)

per
Patiint Treatment

Schizophrenia Studies, Phsso II

M1273010007 Untted Staterx 3 V94- Pilot trial of pramipexola in the PPX 0.125-5 BiD up to 12 weeks 5 PPx
ongoing treatment of tardive

Phass II dyskinesiq single-blind

M1273mo15 Hungary 4 1990-1992 Double-bliid, randomized, PPX 0.3-5 TiD 11 weeks 28 PPX
PSO-controttad,pretiiinary

Phass Ii safety and efficacy study in pts PBO 30 PBO
with schizophrenia(negative
symptoms)

f&273010024 France: 17 1991-1992 Double-biind,randomized, PPX 0.3-3 TtD 6 weeks 79 PPX
muttkenter, ctinfceitrial to

Phase ii exptora the effects of HAL 15 22 HAL
pramipexole in three doses in
patients with acute
schizophrenia: a hatoparidol-
traated group control study

M/2730/0033 Germany 4 1089-1991 Eftbacy and safety of PPX 0.24.5 TtD 4 weeks 34 PPX
pramipexob in patbnte with

Phase II acute schkophrenic psychoses HAL 30 18 H4L
in an open, randomized study
controlledby the usual PER 600 10 PER
antipsychotb treatment of the
participatingcenters FLU 15 1 FLU

L

Abbreviations: BitMwtce a da~ BRC=bromocriptine;DOM=domperidone;FLU=tluphenazinw HAL=hatoperldo~PER=perazine; fV=intravenou& PBO=Ptacebo
(i, vehida~ PD=Parkinsorr’sdwasw PK=pharmacokinetics;PPX=pramipexob; q6h=every 6 hours;q8h=every 8 hourq TID=three times a day.
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Am$endi.x4.1.1 Tabla of All Pramlmxole Studlee=.

Dates of
Tuc

Cotmtryl
Study Duration of S

ProtocolNo. Period (start Traatmen
Total Daily

No. Canters Study Design/Objectives Dosage
Dosrng Study S

(per country) -
t Frequency Treatment per

Study Phase
(mg/day)

completion) Patient Tre

Mn730ioo34 Czechlw 2 91’9%11192 Double-blind,placebo- and PPX 0.25-5.25 TID 4 weeks 22
Sbvaklw 1 habparkfof-controlleddinbal

Phase II study to determine the HAL 1-20 22
tolarabilii and effediieness of
pramipexob in acute PBO 22
exacartratkm of schizophrenia

1 (Protocol837.009) Czech and
Stovak Republics,
M/2730/0034, Boehrfnger
Ingelheim, Investigators
Vinar, Svestka, and Konikova)

M12730M048 Germany 1 1990-1992 Double-blind,controlledclinical PPx 0.5-5 TfD 4 weeks 8 P
study to oompare the safety

Phase II and etticacy of pramipexola, HAL 2-20 8H
habperidol, and ptscebo in
aohizophrenicpatients PBO 6 P
(Protoal 837.001 Germany,
M/273010048, Boehnnger
Ingetheim, hrvestigatom
Helnr&h and Kliiser)

kv2730/oo49 Germany 2 1991-1992 Double-blind,randomized PPX 0.3-5 TID up to 12 weeks 5 P
multicentercJlnicaltrial to

Phase II compare the effkacy and PBO 4 P
tolerance of pramipexola in
patients with schlzophrania
charaderized by a placebo-
treated group

W730M050 United States ills4- Dose-response study in the PPX 0.25-5 BID up to 13 weeks 4 b

20 ongoing treatment of negative
Phase II symptomsof schizophrenia HAL 10

with pramipexole
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Appendix 4.1.1 Table of All Pramlpexole Studies

Dates of
Tuc

Country/ Study
ProtocolNo.

Duratbn of
No. Centers Perbd (stati Total Dsity Ss

Study Des@r/Objectives Treatrnan Dosing Study
Zper country) -

Dosage Si

Study Phase
t Frequency Treatment per

completion) (mglday)
Patient Tre

P

Abbreviations: BID=twtoea da~ BRC=bromowiptine;DOM=domperidone;FLU=fluphenazine; HAL=haloperidohPER=perazine; IV=intravenous;PBO=Plaoebo
(b, vehide~ PD=Parkfnson’sdlaeaae; PK=pharma~kinet&; PPX=pramipexob; q6h=every 6 houm, q6h=every 8 hou~ ~D=three times a day.
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Tuc
ProtocolNo.

Study Phaaa

M12730mos7

Phase II

w2730m079

Country{
No. Centers ,

@r country)

Austrfa:2
Germany 3

Austrk 3

Dates of
Study

Period (start
.

completion)

V94-
ongoing

10/91-2/92

Appendix 4.1.1 Table O(

Study Design/Objectives

An open-label, dose escalation
study in schizophreniain
patients treated oraltywith
prsmipexole added to a
maintenance therapy with
hatoperkfol

Double-btind,randomized,
parallel-group,mutticenter
study to assess the efkacy
and safety of three fixed doses
of pmmipexote and one dose
of haloperidol in patients with
acute exambationa of
sChizODhrania.

All Pramipaxole Studlea

I I I

Total Daity
Dumtion of

Treatmen
Dosage Dosing Study

t
(mglday)

Frequency Treatment per
Patient

u

PPX + O.25-10.25P BID up to 28 days
tiAL Px

5~20 HAL

PPX 0.3-3 TID up to 47 days

HAL 15

S
S

Tta

5

2 P

lHA

Abbreviations: BID=twlce a da~ BRC=bromocriptine;DOM=domperktoneqFLU=fluphenazina;HAL=hatoperidoLPER=perezine; IV=intravenous;PBO=Placab
(la, vehicle); PD=Parklrrson’sdisease; PK=pharmacokinetica;PPX=premipexo~ q6h=every 6 houw, q8h=every 8 hours;TtD=three times a day.
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AgpMl&x 4.3.1

~ raphics ST p~tieas (Protocolc1 ●nd 4)
characteristic Pramipaxole Placebo

Age (years) N 377 222
?leen +/- SD 62.6 +/- 10.49 61.6 +1- 1X.61 _

Weight (Ma) N 364 220
Nean +/- SD 170.8 +/- 34.17 166.8 +1- 35.18

sex Male N (%)

Race Caucasian N (t)

Black N f%)

Demo9r~phicsAT Pati=ts (Protocol 10)
Characteristic Pramipexole Placebo

Age (years) N 181 178
Mean +/- SD 63.4 +1- 9.70 63.2 +/- 9.6o

Ranqe

Weight (lbs) N 1s1 I 178
Mean +I- SD 162.6 +/- 31.43 1 160.6 +/- 36.13

Senge

Sex Male N (t) 119 (66) =15 (6S)
Female N (t) 62 (34) 63 (35)

Aace Caucaeian N (%) 172 (95) 171 (96)

Black N (t) 3 (2) 4 {2)
Other N (t) 6 (3) 3 (2)

4

Demographic
All Completed PD Studiee (Protocole 1, 4, 10, and 17-z2)

Characteristic Pramipexol e Placebo
Age (years) N 701 S50

Mean +/- SD 62.8 +/- 9.99 62.2 +/- 10.2s

Sange

Weight (lbs) N 687 546
Heao +j- SD 166.4 +1- 32.78 163.5 +/- 34.9 ...11
Range

Sex Nele N [%)

Race Caucaaian N (#)

Black N (t)
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Appendix 4.6.1.1. Number of Patients and Estimated Pason-Yem
in Patients with pramipexole Use up to 2 Years

1 1
Completed Trials Completed + Ongoing Trials

N I Person-Years N*
I Person-Years

Phase I
*

Healthy Voluntem+ 250 276

PD Patients (0023) 3 3

Phase 2/3 (PD and Schizophrenia) .

All Patients@ 879 274.37 1408 815.00**

O-24 Months 879 274.37 1349 662.32

>6.24 Mon~ 286 175.87 543 488.84

>12.24 Mon~s o 178 223.96

All PD Patients# 702 2S8.78 1231 799.42**

O-24 Months 702 258.78 1172 646.74

M-24 Months 286 175.87 543 488.84

>12-24 Mona o 178 223.96

ET Patients& 416 139.64 675 363.12 ~

O-24 Months 416 139.64 675 363.12

>6.24 Mon~ 137 84.66 312 269.98

>12-24 Mon~s o 91 113.82

AT Patients&& 286 119.14 556 436.30**

O-24 Months 286 119.14 497 283.62 I

>6-24 Mon~ 149 9121 231 218.86 ~

>12.24 Monk o 87 110.14 I

Schizophrenia Patients! 177 15.59 177 15.59

0-24 Months 177 15,59 3 15.59

>6-24 Mon~ o 0

>12-24 Mon~s o 0

* Patients were counted only once
** Includes 59 AT pramipexolepatientswith continuedusebeyond24 months (total of 34.68

PY)
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+ All completed Studies an?.3, 25, 26, 27, 28, 29, 30, 31, 47, 51, 61, 62,63,64, 65, 69, and73;one
ongoing atndy (0060)
@ All completed atudicaare 1,4, 10, 17, 18, 19,20,21,22,15,24,33, 34,48, and 49; all open-label
ongoing studies are 2, 6, 11, 13, 14, and 16.
# All AT+ All ET studica
& All COlllpiCtCdET atudicaam 1,4, 17, and 21; d OpCII-hlbdongoing ET atudics arc 2,6, and 16.
W All completed AT atudicaarc 10, 18, 19,20, and 22; all open-label ongoing AT atudics are 11, 13, and
14.
! AU wmpktcd achizqhrenia atudicaarc 15,24,33,34,48, and 49.

G

APPEP.RS THIS ‘WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGIHA1
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Appendix 4.6.2.1

Duration of Exposure by Mean Doee
ET Patients (Protocols 1 and 4)

t Number (t) of Patients

Mean Daily Duration of Pramipexole Exposure in Weeks
Doss (mg) 0-<1 1-<2 2-<3 3-<4 4-<s 5-<6 6-<8 1

>O-l.s
8-<12 12-<24 24-<36 36-<48 4a & up Total

3 (<1) 3 (<1) 6 (2) 5 (1) 5 (1) 1 (<1) 3 (cl) 5s (1s) o 14 (4)
>l.s-3.0 o 0

0 0 9S (25)
o 0 1 (<1) 2 (<1) 6 (2) 9S (25) 2 (<1)

>3 .0-4.5
12 (3)

o 0
0 0 11s (31)

o 0 0 0 1 (<1) 41 (11) s (2) 107 [28) 6 (2) o 163 (43)
>4 .5-6.0 0 0 0 0 0 0 0 1 (<1) o 0 0 1 (<1)

Total 3 (<1) 3 (<1) 6 (2)
o

5 (1) 6 (2) 3 (<1) 10 (3) 192 (51) 10 (3) 133 (35) 6 (2) o 377

AT patients (Protocol 10)

Duration of Pramipexole Exposure in Weeks

o 109 [60)

11 (6) 146 (81) 4 (2) o 181

All Completed PD Studies (Protocols 1, 4, 10, and 17-22)

Number (*) of Patients

Mean Daily Duration of Pramipexole Exposure in Weeks

o 149 (21)

15 (2) 111 (17) 27 (4) 39 (6) o 0 203 (29)

o 349 (50)

t
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Appendix 4.6.2.2

Dumtion ofExpoeureby Maximum DoM
ET Patiente(Pmt.ocols1 nnd4)

t Number (%)Off%tients

Mnximurn Ddy DurationofRemipexolaExpostareinWeeks

K) 0<1 1.<2 %4 %<4 4-<s 5.<6 64 &<12

*1.5

12-4?.4

9 (<1) s (<1) 6(2) 4 (1) 3 (<1) o 3 (<1) so (13) o
>1.b&O o 0 0 I (q 2 (<1) 1 (<1) !2(<1) 52 (14) 1 (<1)

>3.0-4.5 0 0 0 0 1 (<1) 1 (<)) 2 (<1) 49 (13) 9(2)

>4.3.3.0 0 0 0 0 0 1 (<1) 3 (<1) 41 (11) o
Tot.d 3 (<1) 3 (<1) 6(2) 6 (1)> 6(2) a (<1) 10 (3) 132(51) 10 (3)

sMuimum Dsify
Doeern @<l

*1. 1 <1

>1.&3.o o

>3.04.5 0

>4.5.6.0 0

‘rOtd 1 <1

I v

24-<33 3&c43 48&UU Tbtaf
7(2) o 0 73 (21)

14 (4) o 0 73 (19)

112(30) 6(?2) o 130(43)

o 0 0 45 (12)

133(33) 6(2) o 377

DurntiollofExpoeurebyMdlmonDow
AT Patiente(Frotooof10)

II
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Appendix 4.7.1c

/-

‘..

Number (%) of Healthy Voluntee& “withAdverse Events in the Phase I Studies

AEs for Pramipexole (Alone) and Placebo (Alone) Treatments
AEs Occurring z ~%

I i

Pramipexole* Placebob
3odySystem& Event

3ody as a Whole
Headache
Asthenia
Painabdominal
Pain
Chills
Infetilon -
Malaise
Pain back
Abdomenenlarged
Pain chest
Injectionsitereaction

cardiovascular
Pallor
Hypotension postural
Vasodilatation
Palpitations
Syncope

Digestive
Nausea
Anorexia
Vomiting
Constipation
Dyspepsia
Flatulence
Diarrhea
Drv mouth

63(26%) .
62(26%)
18(8%)
11(5%)
7(3%)
5(2%)
5(2%)
5(2%)
4(2%)
3(1%)
3(1 %)

15(6%)
8(3%)
8(3%)
3(1%)
3(1%)

63(26%)
20(8%)
15(6°A)
12(5%)
12(5%)
11(5%)
8(3%)
4[2%)

6(9%)
14(20%)
2(3%)
0(0%)
2(3%)
0(0%)
0(0%)
0(0%)
0(0%)
0(0%)
0(0%)

1(1%)
2(3%)
2(3%)
0(0%)
0(0%)

5(7%)
1(1%)
O(OYO)
0(0%)
0(0%)
1(1%)
0(0%)
1(1%)

“Healthy Volunteem includedfrom ProtocolsM/2730/0003, 0025, 0026, 0027, 0028,
0029, 0030, 0031, 0047, 0051, 0061, 0062, 0064, 0065, 0069, 0073. Protocols 0023
(PD patients), 0060 (ongoingstudy)and 0063 (concomitant Ldopa) not included. AEs

counted once per patient during pramipexole treatment.
bHealthy Volunteers included from ProtocolsM/2730/0003, 0025, 0026, 0027,0028,
0031, 0051, 0073. AEs counted once per patient during placebo treatment.
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Appendix 4.7.1
Number (%) of Healthy Volunteers with Adverse Events in the Phase 1 Studies

AEs for Pramipexole (Alone) and Placebo (Alone) Treatments
AEs Occurring z l%

I I

I Pramipexole” I Placebob
Body System & Event (N=2401 (N=69)

Nervous
Dtiness
Nervousness
Insomnia
Somnolence
Concentrationimpaired
Agitation
Tremor
Confusion

50(21%)
11(5%)
10(4%)
7(3%)
6(3%)
5(2%)
4(2%)
3(1%)

3(4%)
0(0%)
.3(4%)
1(1%)
0(0%)
0(0%)
0(0%)
1(1%)

Respiratory
Rhinitis 15(6%) 5(7?40)
Pharyngitis 6(3%) 2(3?’0)
Hiccups 3(1%) 0(0%)

Skin
Sweating 23(10°A) O(OYO)
Pruritus 10(4%) 5(7%)
Rash 5(2%) 1(1%)

Special Senses
Vkion abnormal 3(1%) 1(1%)

Urogenital
Creatinine clearance 10(4%) 0(0%)
dec.

‘Healthy Volunteers includedfrom ProtocolsM/2730/0003, 0025,0026,0027,0028,
0029, 0030, 0031, 0047, 0051, 0061, 0062, 0064, 0065,0069, 0073. Protocols 0023
(PD patients),0060 (ongoing study) and 0063 (mncomitant Ldopa) not included. AEs
counted once per patient during pramipexole treatment.
‘ Healthy Volunteers includedfrom ProtocolsM1273010003, 0025,0026, 0027,0028,
0031, 0051, 0073. AEs counted once per patient during placebo treatment.

/’-
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Appendix 4.11.1
All Seribus Non-Fatal Adverse Experiences Reported up to Cut-off Date of 1/31/95

For the Phase 11/111 Premipexole Studies

Time from
Study

Sodv Svstem
Patient Oose First Dose to

Number
Adverse Event

Number
COSTAAT

Aqe Gender mqfdav AS Onset (days) Verbatim
Body 1427300001 2040 67

Term
Male O 208 ALLERGIC REACTION ALLERG REACT

2056 59 Male O 120 CHEST PRESSGRE/PAIN
2141 41 Hale O

PAIN CHEST
153 CHEST PAIN

2163 61 Male 4.5 102
PAIN CHEST

CHEST PAIN
239773 Male > 2s5

PAIN CHEST
CHEST PAIN PAIN CHEST

> 259 UWJ BACK PAIN PAIN BACK
259

2406 56 Female ;.5 178
2434 69 Nele O

M27300002 2017 72 Male -
2025 60 Male -
2109 75 Male -

2137 68 Female -
22S5 64 Nele -
2391 64 Nale -
2394 69 Male -

2441 79 Male -

N27300004 192 70 Male 6
269 70 Male 4.5

M27300006 927 69 lisle -

N273OOO1O 1046 70
1047 57

1066 71
1073 73

1130 56

1160 54
1164 69

1169 59

1173 46

Female
Male

Female
Male

Nale

Nele
Nele

Nele

Male

3.75
0.75
0.75
0

4.5

0
4.5

4.5

0
0
0
0

-14

325

24;
241
28

238
2
2
2

126

36
30

25

119
14

1::
14

U

1::

158

80
198
138
60

125

tiIsE
CHEST PAIN
INCREASED WSAKNESS

CHEST PAIN
BACK PAIN
COWCGSSION
PSVER
BROKENANKLS
WAEVGSR PARIETAL AREA
SWELLING ALL OVER
BACK STRAIN/PAIN
RIB CONTUSIONS
ROLMVSR NOTOR VEHICLE
ACCIDENT
CHEST PAIN

NALAISE
PAIN CHEST
ASTNENIA

PAIN CHEST
PAIN BACK
INJURY ACCID
FSVER
INJURY ACCID
MC44ALY CONGEN
EDEMA GENEPAL
INJURY ACCID
INJURY ACCID
INJGRY ACCID

PAIN CHEST

FRACTURERIGHT HIP INJGRY ACCID
FRWTURED RIGHT HIP 1NJUR% AC(XO

TRAVt4ATICBURN INJURY AC(XD
TILMMATIC BURN ON THORAX, INJURY ACCID
HANDS, FACE

FALL-R WRIST i%
NECK PAIN
NCCK PAIN RADIATING IN L ARM
BROKEN HIP
FALL
FALL IN H044EFPMXURSD RIBS X3
DEEP LACERATION PIP JOINT LT
INDEX FINGER
L LSG PAIN
BACK PAIW RADIATING TO LEtT
EXTRENITY
BK PW RAO TO LFf EXTR WITH
LFT FT WEAKNESS
BACK PAIN
CHEST PAIN
GROIN PAIN
CSLLULITIS RLE

INJURY AC(XD
PAIN NECK
PAIN NECK
INJURY ACCID
INJURY ACCID
INJURY AC(XD
INJURY ACCID

PAIN
PAINBACK

PAIN BACK

PAIN SACK
PAIN CKEST
PAIN
CELLULITIS



Time frcin
Study Patient Dose First Dose to Adverse Event

P v Svstem Number Numbsr
COSTART

Aae Gender ma/day AE Onset (davs)
Zy M273OOO1O

Verbatin Term
1175 60 Nale - 223 AStXX41NALPAIN PAIN ASDO
1315 66 Male O 49 PAIt4BACK
1397 59 Nele o 44

BACXPAIN
HERNIA RT INGUINAL
HERNIA,RT INGUINAL
CHEST PAIN

HERNIA
HERNIA
PA2N CHEST1399

H27300011 1031
1039
1047

1070
1091
1103
1134
1174
1211
1218
1254

M27300013
1::
57(I

U27300014 7
9
18

31

35

63 Mile
44
43

109
230
66
-3
37
124

1:$
176
104
178
5

113
89

62
75
57

65
67

::
69
69
74
77

60
74
53

Nale
Kale
14de

ACCIDENT
FALL
INFSCTIOH AT SURGICAL NOUND
INGUINAL HER!41A
FALL

INJURY ACCID
INJURY ACCID
INFECT
iiifINIA
INJURY ACCID
INJURY ACCID
nmmr ACCID
OVERDOSE
PAIN BACK
INJURY -10
PA2N CHEST
PAIN CHEST

Female
Nale
Female
Female
Nale
Nala
Nale
Male

FALL
FRACTURE RIGHT FOREARM
OVERDOSE
SACK PAIN
FALL
CHEST PAIN
CHEST PAIN

Female
Nale
Nale

BROKS LSn RAN INJURY ACCID
INJURY ACCID
PAIN SACX

FALL
Ll14EAG0

59
64
64

7s

Nale
Nale
Female

281 SEVSRE CHEST PAIN
BACK PA2N
PAINS IN THE LEFT INGUINAL

PAIN CHEST
PAIN ~
PAIN ABDO

REGION
EllAC’T.COLLI FEM. DXT
FRACT. COLLISI DXT
INTRA-ARTICULAR
RADIUS-FSACTURE TROCHANTSR
NAIOR

Fade

Female

624
624
38

INJURY ACCID
INJURY ACCIO
INJORY ACCID51)

19 INTRAARTIIOJL.FRACTURE DISTAL
RADIUS LRFT 200792
PAIN IN THE BACK
FSVER
PAIN

INJURY ACCID

54
74

Nale
Female

Female

PA2NSRCX
FSVSR204

214
802
747
282

PA2N
INJURY ACCID
PAIN
PNN

129 69
.... .
ACCIDENT HOUSEHOLD*
PAIN

137 59 Female PAIN

N27300016 16042
16178

61
76

Mile
Nale

119
106

CHEST PA2N
BRACH2AL PLEXUS INJURY LEFT
APn
CELLULITIS R LEG
CELLULITIS RIGHT LEG
PERIPELVIC CYST ON SKIN

PA2N CHEST
INJURY ACCID

CELLULITIS
CELLULITIS
CYST

97
25416703 74 Female
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Time from
Study Patient Dose First Dose to Adverse Event COSTART

Body Swtem Numbir Number Aqe Gender mqldav AS Onset {davs)
Body

Verbetim Term
M27300018 102 68 Male O 17 CHEST TIGHTNESS PAIN CHEST

M27300024 39 39 Male -

Male -
Female -
Female -

Male O
Nele O

0
0

Male O
0

Male O
Female 4.5
Male O

0

12

2
30
8

1::
120
120
10
10
183
114
202
202

::

214
241
241
118
238
126

36
9

42

43
21

l%
178

50
33

270
566
150

170

664
665
662

127

ATTENPT OF SUICIDE BY
STRANGULATION
ATTSMPT OF SUICIDE
SUICIDE ATTEMPT
BP COLLAPSED

ATR2AL FLUTTER
CORONARY ARTERY DISEASE
SINUS ARRHYTHMIA
UNSTASLE ANGINA
ATRIAL FIBRILIATIDN
INTERMITTENT TACHYCARD2A
DEEP VEIN THRCS4BOSIS
ACUTE MYOCARD2AL INFARCT
BRADYCARD2A
14YPOTENSION

ATRIAL FIB.
ASDG441NALAORTIC ANEURYS44
CORONARY ARTERY DISEASE
ANGINA
ATRIAL FIBRILLATION
IRRCGUtAR HEART RATE
ANGINA
CONGESTIVE HEART FAILURE
ATR2AL FIBRILLATION

LEFT VENTRICULAR DYSE7JNCTION
MTOCARDIAL INFARCTICS4
BIIATEFWiLPV1240NARYEMK)LUS

PALPITATIONS
SYNCDPE X2

LSF2 PONTIVS INFARCT
Dvc
ATRIAL FIB

ATR2AL FIBRILLATION
LIPDTHYMIA

SEVERS t4.I.
UNSTABLE ANGINA
ARRHYTH141A
NYOCARDIAL DECCMPENSATION
W3CARDIAL DECtSfPENSATICt4
TACHYCARDIA
EMMLISM CEREBIUL
HSART BLOCKAV
INTERMITTENT AURICUIAR
FLUTTER WITH 2:1 VENTRICULAR
ACTIVATION

SUICIDE ATTEMPT

SUICIDE ATTEMPT
SUICIDE ATTEMPT
SHOCK

42
109
112

37
41
54

Cardiovascular 203S
2056

FLUTTER ATR
CORONARY ART DIS
ARRHYTHMIA ATR
ANGINA PECTORIS
FIBRILLAT ATR
TACHYCARDIA
THRC44BDPHLEBDEEP
INFARCT MTWARD
BRADYCARD2A
14YPDTSNS

FIBRILIAT ATR
ANC44ALYVASCUL
CORDNARY ART DIS
ANGINA PECTORIS
FIBRILLAT ATR
ARRNYTHNIA
ANGINA PSCTORIS
HEART FAIL
FIERILLRT ATR

HEART PAIL LE~
INFARCT NTOCARD
ENS PUU4

PALPITAT
SYNCOPE

CEREBROVASCACCID
THR~PHLEB DEEP
FIBRILLAT ATR

ARRHYTHMIA ATR
SYNCOPE

INFARCT NYOCARD
ANGINA PECTORIS
ARRHYTHMIA
HEART FAIL
HEART FAIL
TACHYCARDIA
Q4S CSREBR
AV BI.OCK
ARRHYTtMA ATR

2114 67

2114
2250
2405

?2
77
59

1427300002 2010
2017
2056
2086
2109

Male -
Nele -
Male -
Male -
Nale -

Female -
Male -
Male -

Nele 4.5
Nele O
Male 6

Male O
Female O

Female -
Male -
Male -

Nele -
Male -

Male -

Male -

Male -

2371
2391
2441

60
64
79

M2731YIO04 77
60
70

M273OOO1O

N27300011

1399
1411

63
75

1171
1195
1218

67
66
74

1427300013

M2i300014

329
570

70
53

7 59

52 65

53 63
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Time frm
Study Patient Dose First Dose to

WY Svste
Adverse Event

Number
COSTART

Aqe Gender mqldav
Cardiovas$ler

AS Onset (davsl Verbatim
53 63 Male - 662

Term
INTERMITTENT AURICULAR ARRHYTHMIA ATR
FLUTTER WITH 2:1-VENTRICULAR
ACTIVATION
SUSPICION OF AV-BLOCK 2.3
DEGREE UNDER THERAPY WITH
ISOPTIN ANO DIGOXIN
NYOCARDIAL INFARCTION
AWGINA PECTORIS
NB. CRRDIS IWCC4JIP

665

1s2

-

2e

119
10

17
17

74

43
42

75

8

236
236
69
69
90

2S9
259
1s

119
87

2::
101
100
101
53
120

157

-lo

128

AV BSX)CK

70

1%

58

16042
16236

102

71
69
70

Female
Female
Wale

Male

Nele
Male

Nele

INFARCT NYOCARD
ANGINA PECTORIS
HSARTFAIL
INFARCTNYOCARDN27300015

?!27300016

52

67
69

1.5 MYOCARDIAL INFARCTION

MYOCRRDIAL INFARCTION
SYNCCIPALSPELL

PALPITATIONS
PRF44hTUREVENTRICULAR
CCSFHWTIOWSIPVCS)
MI

INFRACT NYOCARD
SYNCOPE

M2730001@ 68 0
0

PALPITAT
ARRWYTRN2AVENT

309

30

73

65

Wale

Male

> INFARCTNYOCARD

N27300019 STENOCARDIA
STENOCARDIA DSYPWOSA

INFECTED ~TU4A OW (R) SAND

MGINA PECTORIS

AWGIKA PECTORIS
ANGINA PECTORIS

M27300020

U27300022

1427300024

N27300001

18

39

112

2113

2251

67

70

54

69

50

Nele

Female

Female

Male

Female

4.5
+ ANGINA PECTORIS

SYNCOPE SYNCOPE

Digeetlve EARLY RECTAL CAWCSR
WORSENINGOF POLYPS-COIJ)N
SC4iELOBSTRUCTION
DIARRKEA
SMALL B(X4ELOBSTRUCTION
DYSPEPSIA
PANCREATIC CANCER
DECREASED APPETITE

>
>
0
0
0
>
>
0

CARCINCt4RGI
GI DIS
OSETRUCT IWTEST
DIARRHEA
OBSTRUCT IWTEST
DYSPEPSIA
CARCINC44AGI
ANOREXIA

2397

2434

73

69

Nale

Nsle

1046 70 Female 3.75
0

M273OOO1O NAUSEA
ESOPHAGEAL SPASN
GI BLEED (PROB GASTIC ULCER)
NAUSEA
COLITIS
CONSTIPATION
DIARRHEA
CONSTIPATION (WORSEWSD)
COLLITIS

1122 55 Wale
1155 74 Male
1175 60 Nele
1221 81 Wale

1263 63 Male
1332 69 Male

1047 57 Nale

909 60 Male

CAROIOSPASN
HEN GI
NRUSSA
COLITIS
CONSTIP
D2ARAMSA
COWSTIP
COLITIS

o

0

;
o
0

<

M27300011

F127300019

SLWEL IMPACTION IMPACT FECAL

GI BLEEDING ULCER DUODSW HEW



Time from
Study Patient Dose

Sodv Svstem
First Dose to

Number
Adverse Event COSTART

Number Aae Gender mq/dav AS Onset (davs) Verbatim Term

Endocrine 1427300001

14emlcand Lymphatic M27300004

M273OOO1O

Metabolic and Nutritional M27300001

M2’7300002

M273OOO1O

M27300020

M27300002

M273OOO1O

U2-1300011

H27300014

14usculo-Skeletal

2002 45 Female 1.5 72

130 72

1326 77

2397 73
2434 69

2109 75

1092 49

20 se

2025 60

1164 69

Male

Male

Nale
Nale

Male

Male

Nale

Nale

Male

4.5 40

3.75 118

> 255
0 16

241
241

22
- 22

4.5 47

177

4.5 159

1171 67 Female - 229
1245 77 Female - -75

53 63 Male -
135 62 Male -

THYROID NODULE

DECREASED PLATELETS

LUMBAR RAOICUIA3PATHY(MULTIPLE
MYELC444)

NEIGHT LOSS
DECRSASED POTASSIUM

DEHYDRATION
ELEVATED CPK

ELEVATED CPK
HOSPITALISATION DUE TO
ELEVATED CK(CPIQ

ELEVATFJDSERLU4CK

NASA INFECTION OF TIO-T11,T12

LEFT FwT ltEAKNsss

INCREASED RT SIDE W2A10JESS
ARTHRITIC PAIN (SPINAL
STENOSIS)

OSTEOPOROSIS
DEG. USNISKOPATH

NSOPL THYR

THR04!S(XYTOPENIA

MTELU6R

HEIGHT DEC
HYPo~

OEHYDRAT
CASATIME PK INC

CREATINS PK INC
CiULRTIMSPK INC

CREATINE PK INC

0STEC44YELITIS

NYASTHENIA

UTASTHENIA
ARTHRITIS

OSTEOPOROSIS
JOINT DIS
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Study
Time from

Patient Dose
Bodv SYStern

First Dose to Mverse Cvent
Number Number

COSTART
Aqe Gender ma/ v AZ Onset [claw) e

Nervous
Verbatim

!t273000CJl 2078 59 Nale 0.7$ 14 DRC44SINESS S~LENCE
1.5

Male O
0

Male O

DR~SINESS
DIZZINESS
LIGHTHSAOEDNESS
WORSENING PARKINSON‘S DISEASE

scmoLENcE
DIZZINESS
DIZZINESS
EXTRAPYRSYND

CONVULS
NALI.UCIN
EXTIWPYR SYND

INFARCT CEREBR

2405 59
I

2434 69

M27300002 2010 67
2011 65

2408 67

M27300004 15S 62

199 71

M273OOO1O 1035 65

1038 68

1066 71
1110 75

1129 74
1168 ?5

1191 72

N27300011 1016 75

1019 36
1068 65
1186 71

Male -
Nale -

93
70
70

ACUTE SEIZURE ACTIVITY
INCREASED VISUAL WCINATION
WORSENING OF PARKINSON‘S
DISSASE
LEFT HSNISPHERIC INPARCT
(INSUL4R CORTEX)

Hale - 95

Female 3 28 SEVERESOMNOLENCESAN OFF
ROAD IN HER CAR
CONFUSION
HALLUCINATIONS

HUMS TINGL ACME WEAKICER
RAOIcuLOPATHY)
PARANOIA
VISUAL HALLUCINATIONS
DIZZINESS
CONFUSION
PARANOIA
INCRSASED OFF PERIODS
RIGHT CERESRALINFARCT [BET
7-15-94 + 7-22-94)
CONFUSION

PSYC140SIS
TIA
AKINETIC
INCR DYSKINESXAB
CONFUSION

PARANOIA
INCREASE OF PARKINSON SYNDR.
INCREASE OF PARKINSON SYNDRC44
INCREASE OF PARKINSON SYNDRC44S

AGGRAVATION OF PARKINSON’S
sYllPTc44s
AGGRAVATION OF PARKINSON‘S

S044NOLENCE

CotmJs
HALLUCXN

NSUROPATHY

PARANOID REACT
HALLUCIN
DIZZINESS
mills
PARANOID REACT
EXTSAPYRSYND
INEIRCT CEREBR

mms

PSYCHOSIS
ISCNENfA CSRSSR
AKINSSIA
DYSKINES2A
CDNFUS

PARANOID REACT
EXTRAPYRSYND
EXTRAPYRSYND
EXTRAPYR STND

EXTRAPYR SYND

EXTRAPYR SYND

Male 1.5
1.5

61
61

Male +

Female -

Female O
Female O 51

51
123
10s

o
Male 4.5
14ale O

Nale 0.75 74

Hale -

Male -
Female -
Male -

136
106
5

101
119

K427300013 115 52
141 79

Ff27300014 1 63

20 72

41 64
50 55

Male -
Female -

-6

1

Female - 999

Male - 460
SYNPTCHS
PAINITILDYSKINESIA DYSKINESIA
DIZZINESS, NAUSEA FAINTING DIZZINESS

Male -
Female -

207
2
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Time from
Study Patient Dose First Dose to Adverse Event COSTART

Bodv Svstem Num& Number Aqe Gender muldav AS Onset (days) Verbatim ‘“
Nervous N27300014 50 59

Term -
Male - PARKINSONISM AGCW+VATED EXTRAPYR SYND

52 65
76 54

I

Nervous

N2730001S

M27300016

N2730C018

N27300019

M27300020

M2730002:

N27300022

M27300024

M27300024

ei so
100 14
101 52

102 70

105 74

18 35

23 53
49 49

16280 74

B02 48

10 47

18 67

20 58

71 54

73 72

77 62

42 37

96 39
109 41

Male -
Female -
Male -
Female -
Male -

Male -

Female -

14aJe +
1.5

2

+
Male O
Female +

+

Female -

Male <
<

Nele 1.5

Male 4.5
4.5

Male -

Male -

Female 2

Male -

Wile -
Female -

150
337
106
32
597
597

37

33

34

32

-21
-20

59

18

45
45

58

36

37

-1

40
25

131

PARKINSONISM AGGRAVATED
INCREASEDPARKINSONISN
ANXIETY
WORSENING OF PARKINSON
LUNBRR NERVE ROOT COMPRESSION
MA4SAR NERVE ROOT CC44PRESSIOH
RELRPSC OF
HALLUCINATIONS
SEVERE “OFF-PERIODSW
LONG AND PAINFUL OFF-PERIODS,
INNER RESTLESS

ACOT PSYCHOTIC SYNPTCMS
EXAC. OF PSYCHOSIS WITH
KALLUCIN.
REHOSPILIZ. BSC . OF PRAEPSY.
SIGNS
REHOSPITALISATION
EXACERBATION OF PSYCHOSIS
INCRSASED HALLUCINATORY
BENAVIOR
RESTLESSNESS, AGRESSIVITY

NEUROPATHY

DYSTOHIA
SEVERE OFFPERIOD (WORSENING
OF DISSRSE)

INCREASEOF BLOCWAGES
INCRILISINGOFF PERIODS
WORSENING OF
PARKINSON.-BMCKAG .

FALL WITH
(R) HI.MERUS
CONFUSION
HYPERWMNOLSNCE
HALLUCINATION
[VISUAIJAUDITORY)
PARANOID PSYCHOSIS

DYSKIHESIA

ACUTE ANGUISH

EPILEPTIC CRISES
STATE OF DEPRESSION

EXTRAPYR SYND
EXTRAPYR SYND
ANXIETY
SXTRAPYR SYND
NEURALGIA
NEURALGIA

HALLUCXN
EXTRAPYR SYND
SXTRAPYR SYND

SCHIZOPHRENIC REACT
SCHIZOPHRENIC RSACT

SCHIZOPHRENIC REACT

SCHIZOPHRENIC REACT
SCHIZOPHRENIC REACT
NALLOCIN

WOSTILITY

NEOROPATHY

DYSTONZA
SXTRAPYR SYND

E2(TAAPYRSYND
SXTRAPYR SYND
SXTRAPYR SYNO

GAIT RBNOPJ4

CONITJS
SC44NOLENCE

SALLUCIN

PSYCHOSIS

DYSKINESLA

AGITATION

aNJvuLs
I)EPRSSSION



Time from
Study Patient Dose First Dose to Adverse Event

Bcdv Svstem Number Number
COSTART

Aoe Gender mqldav AS Onset (davsl Verbatim T
Respiratory M2?300001 2019 42 Female > 126 BILATERAL PNEUMONIA P;~&40NIA

106 R MIDDLE ~BIZ PNEUWONIA PNEUMONIA

M27300002

1427300004

H273OOO1O

2149 77 Uale

Male

Male
Male

Male

Hale
Male

Wale
Ude

Male
Male

164 SHORTNESS OF BREATH D%SFt4!Ui

DYSPNEA
PNEIJMC4JIA
PNSLR’K)N3A

DYSPNEA

30 77 3 32 DYSPNSA

1065 72
1191 72

3 30
0.75 71

PNEUMONIA
P?N%Ui40NIA

M27300011

H27300014

1186 71 33 DYSPNSA

26 67
36 63

. 6 PwEmow2A
BRONCHITIS
DYSPNSA

BRCMCHITIS
DYSPNSA
HYPERVSNTIL
E24PHYSEMA

EWPHYSSM
DYSPWSA
EDSWA UJNG

PNEIRSX41A

.
52 65
53 63

TACHYPWSA
sxAcERB.meo wIT14BRONCHU
SUPBRIN~ION
EXACERB . COPD WITH BRONCHITIS
DYSPNOE

657

443
575

- 463
55 73
10210 OEDWA PUIJ4DNEW

1427300022 99 67 Female 4 71 ACUTE PNEW40WIA

Skin K127300001

142?300002

M273000i4

2081 70
2097 7E

Male 0.375 BRSALCELL CARCINCMA OF L SAA
Female O 10: SKIN CANCER-LEIT CHEEK
Female - SKIN CANCSR-LEfT CHEEK
Male - 19; MSLRNC44A

Male - 0 EXCISION OF MELANC4iA
(R)FLANK, (L)THIGH

CARCINCMA SKIN
CASCINOWR SKIW

CARCIWC44ASKIN
WELRNC44ASKIN

WELAN(14ASKIN

2097 78
2342 73

7 59

Special Senses 1427300014 102 42 Female - - BLSPNAROSPASM EYE DX4
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Time from
Study Patient Dose First Dose to Mverse Event COSTART

Badv Svstem Number Number Aae Gender maldav AS Onset [days) Verbatim
Urogenital ?42?300001 2148 70

Term
Male 4.5 222 PROSTATE CANCER CARCXNC44APROSTATE

2174 72 Male 174 AOVANCEO BLADDER TRASECULAS
: 197 BLADOER CANCER

CYSTITIS

UG DIS
CARCINC44ABLADOER
CYSTITIS
PROSTAT DIS
CARCINC44RPROSTATE

PROSTAT DIS
CARCINC44APROSTATE
CAAC1NC44APROSTATE

CARCINC44ABREAST

+

:.5 215
OBSTRUCTED PROSTATE
CA OF PROSTATE

440RSENINGBPH
PROSTATE CANCER
CA OF PROSTATE

BREAST MALIGNANT NEOPLAS14,

ABNORMAL URINE COLOR
ACUTE URINARY RETENTI044
MASS R KIONEY

2361 61 Male

M27300002

)427300004

M273OOO1O

)427300011

2074
2148
2361

67
70
61

Male
Male
Male

70

105 68 Female +

1168 75 Male o
0
>

83
101
32

URIN ASNORN
URIN RSTENT
CARCINU4A BIADDER

INFECTURIN TRACT
URIN RETENT
14ENATURIA
HEMATURIA

CARCINONA PROSTATE
CARCItK44APROSTATE
It4CONTINVAIN
EPIDIOT141TIS

UTERFISROID ENLARGS
CARCINC4LAENDCMSTR
REt4VAGINAL
PROSTAT DIS
URIN EREQUENCT
URIN URGENCY
UTER DIS

CARCINC44ABLADDER
CARCINC44ABLADDER

1242 72 lisle

1045
1047
1195
1253

Nale
Male
!tdle
Male

28
97

209
62

UTI
ACUTEURINARY RETENTION
HEMATURIA
HEMATURIA

M27300014 4 71
63
46
66

Male
Nale
Male
Male

PROSTATIC CARCIN@4A*
PROSTATE CANCER
SPASTIC BIADDER / INCONTINEHS
HYDROCELE
FIBROIDS
PRE-CANCERCELLSIN UTERUS
VMINAL BLEEDING
PROSTATIC HYPERTROPHY
URINARY FltEQUENCY
URINARY URGBNCY
UTERINE DESCSNSUS

BLADDER CARCINC44A
PAPILLARY BLADDERCARCINCM

463

53
11:
131

M21300016 16050 43 Female 125
106
117
1216236

16103
69
74

Male
Female

272

M27300019 47 Male +
o 77

:

Note: mglvl - ‘+9 indicates onset date missing; ‘<’ onset prior to date of first dose;
‘>’ oneet after date of last doee; ‘-t dose level not available
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Appendix4.13.1.1.1
% and9S%C.I. of Patientswith Advcrsr Evenrs (TM Reported in > = 1% of the Paricntain the Pramiptxole Group)

Group: MI Double-BIii Plactbo Contmlltd Studies for Early Parkinson’sDisease(Early ControlledStudies 1,4, & 21)

(CONTINUED)

n . Number of patients reporting an adverse event during treatment
U * Intent-to-treat population
Note: Difference refers to p (PraaApexole) - p(Placebo) .
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Number (t) of Patients

Pramipexole Placebo

Body System n * 95? C.I. n * I 95* C.I.
95t C.I. l?O;

...NYPERTENS 6

t difference

1.5 ( 0.6, 3.4)

t difference

4 1.7j

...SYNCOPE

( 0.S, 4.6)

s 1.3

-0.2

I

( 0.S, 3.2) 2

( -2.6, 2.2

0.9

...TACNYCARDIA s

( 0.2, 3.4)

1.3 ( 0.5, 3.2)

0.4

3

( -1.6, 2.4

1.3

DIGgSTIVS SYSTSU

( 0.3, 4.0)

lal 46.6

0.0

( 41.6, 51.7) 94

( -2.2, 2.2

40.0

...NAUSSA
( 33.7, 46.6)

107 27.6

6.6

[ 23.3, 32,4) 42

( -1.7, 14.9

17.9

...CONSTIP

( 13.3, 23.s)

53 13.7

9.7 ( 2.7, 16.7

( 10.S, 17.6) 14 6.0 ( 3.s, 10.1)

...DYSPEPSIA 28 7.2

7.7

( 4.9, 10.4) 16

( 2.8, 12.6

6.8

...ANORSXIA

{ 4.1, 11.0)

17 4.4 ( 2.7, 7.1)

0.4 ( -4.1, 4.9

5 2.1 ( 0.8, 5.1) 2.3 ( -0.8, S.4

-3.3 ( -7.6, 1.0

...SALIVA INC 10 2.6 ( 1.3, 4.9)

-3.4 ( -7.4, 0.6

7 3.0

...DYSPNAGIA “

{ 1.3, 6.3)

7 1.s ( 0.6, 3.8)

-0.4

1 0.4 [ 0.0, 2.7)

( ‘3.4, 2.6

1.4

...PLA’NL 7 1.8 ( 0.8, 3.8)

( -0.s, 3.3

4 1.7 ( 0.S, 4.6) 0.1 ( -2.4, 2.61

0.1 ( -2.4, 2.6S

~ASOLIC & NUTRITIONAL SYSTSM

-1.6 ( -4.6, 1.4

2.0 ( -2.4, 6.4

...XSIGNT DEC 7 1.8

0.6

( 0.8, 3.8) 1

( -3.1, 4.3

0.4 ( 0.0, 2.7)

...CRSATINS PK INC

1.4 ( -0.s, 3.3

0.0

MUSCUM SXSL~AL SYSTSM

( -2.2, 2.2

0.6 ( ‘3.4, 4.6’

(CONTINUSD)

n ● Number of patienta reporting an adverae event during treatment
N - Intent-to-treat population
Note: Difference refere to p (Pramipexole) - p (Placebo) .
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r-’

Number (t) of Patienta

pramipexole
Body System n *

Placebo

...TUIm
95% C.I.

6
n t

1.s
95% C.I. 95* C.I. for

NERVOUS SY~ { 0.6, 3.4) t difference

258
3 1.3 ( 0.3, 4.0)

* difference

...DIZZINESS
66.5 ( 61.5, 71.1) 138 58.7

0.2
( 52.1, 65.o)

( -2.0, 2.4)
97 25.0

...SONNOLENCB ( 20.8, 29.7) S7 24.3
7.8

f 19.1, 30.4)
( ‘0.4, 16.0)

85
...INSOMNIA

21.9 ( 18.0. 26.4) 21 0.9
0.7

66 f 5.7, 13.5)
( -6.6, 8.0)

17.0
...TRSNOR f 13.5, 21.2) 27 11.5

13.0 ( 7.2, 1S,8)
37 9.s ( 6.9, 13.0)

( 7.8, 16.5) 5.s ( -0.4, 11.4)
...NALLUCIN

35
39

9.0
16.6

f 6.4, 12.4)
f 12.2, 22.1)

...NTPERTONIA 6 2.6
-7.1 (-13.0, .1.2)

23 5.9 ( 3.9, a.g)
( 1.1, 5.8)

...DSPR8SSION 18 7.7
6.4

22 ( 4.8, 12.1)
( 2.6, 10.2)

...ANKI~
5.7 [ 3.7, 8.6) 17 7.2

-1.8 ( -6.3, 2.7)
18 4.6 ( 2.8, 7.3)

f 4.4, 11.s]
...DRw mNo~ 11 4.7

-1.s ( -S.9, 2.9)
17 4.4 ( 2.7, 7.1)

( 2.s, .9.5)
...CONWS 10

-0.1

16 4.1
4.3 ( 2.2, 8.0)

( -3.9. 3.7)

( 2.4, 6.7) 3
0.1 ( -3.s, 3.7)

1.3 ( 0.3. 4.0)
...ATMIA

2.0

13
[ 0.0, 5.6;

3.4
...ZKVRAPYR STND

( 1.9, 5.9) 19

...NTp~sTNZsIA
( -9.0, -0.4)

...GAIT ARNOW

...DYSTONIA

...AKATNISIA

...NYPOKINSSIA
...TNINKING mNoM -

(C05TINUSD)

n - Number of Patiente reporting an adverte event during treatment
N - Intent-to-treat population
Note: Difference refere to p(pramipexole) - p(placebo) .
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..

(CONTINUXD)

n . NUmber of patients reporting an adverse event during treatment
N . Intent-to-treatpopulation
Note: Differencerefera to p (Pramipexole) - p (Placebo) .
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Ii I Number(*) mf pati~nt.g d

.. I Pramipexole I Placebo
i— 1 * I ... - .

u 1 —-—.-, --

+----
faLLmm

-------

* difference % difference

...CONJVW?HVITIS -0.3 ( -2.4, 1.1

0.1 ( -1.8, 2.0:

0.1 ( -1.s, 2.0:

-4.0
...INFEcT URIN TSACT

( -e.9, 0.9!

I

49S* C.I. far

8)

‘)

)

)

n . Number of patients reporting an adverae event during treatment
N . Intent-to-treat population
Note: Difference refers to p (Pramipexole) . p (placebo) .
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Appendix4.13.1.2.1
% and95%C.L of Patientswith Adverse Events (TES Reported in > = 1% of tbe Patients in the PramipcxoleGroup)

Group: All Double-BlindPlacebo ControlledNudits for Advanctd Parkiison’s Disease (AdvancedControlledStudies: 10, 19, 20 & 22)

Placebo
95* C.I.

95* C.I. fOr
t difference t difference

Total Patients (N)

4.4 ( -0.6, 9.4

2.3 ( -6.6. 11.2

1.7 ( -4.9, 8.3)

26 10.0 ( 6.8, 14.s)

-4.4

21

(-10.7, 1.9)

8.0 ( 5.1, 12.1) 2.0 ( -3.3, 7.3)

...NSADACNE 23 6.6

-3.6

( Se, 13.1)

( -9.5, 2.3)

38 14.4 ( 10.5, 19.4)

...PAIN EACK -
-5.6 (-11.4, 0.2)

-1.4 ( -5.9, 3.1)

10 3.8

-2.2

( 1.9, 7.1)

( -6.S, 2.1)

7 2.7

...PAIN ASDO

( 1.2, 5.7]

10 3.8

1.1

( 1.9, 7.1) 10

( -2.3, 4.s)

3.8 ( 1.9, 7.1)

...PAIN CNEST

0.0 ( -3.7, 3.7)

1.6 ( -1.3, 4.s)

0.8 f -2.1, 3.7)

0.0 ( -2.s, 2.s)

CARDIOVASCULAR SYSTSN 2.4 ( -6.S, 11.3)

4.6 ( -4.3, 13.s)

...SYPOT2NS 6 2.3 ( 0.9, 5.2)

0.0 ( -3.2, 3.2)

8 3.0 ( 1.4, 6.1) -0.7 ( ‘3.0, 2.4)

-0.6 ( -3.7, 2.1)

-1.2 { -4.0, 1.6)

(120NTINIJED)

n = Number of patiente reporting m adverse event during treatment
N - Intent-to-treat population
Note; Differencerefers to p (Prmeipexole) - p (Placebo) .
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(C014TINED)

n - Number of pationto reporting an adverae event during treatment
N - Intent-to-treat population
Note: Difference refers to p (Pramipaxole) - p {Placebo) .
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:

.

(CONTINUBD)

n - Number of patienta reporting an adverce event during treatment
N . Intent-to-treat population
Note: Difference reters to p (Pramipexole] - p(Placebo) .
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[ ‘! n

Number (%) of Patients

...PARESTNSSIA

...TNINKING ASNo~

...NYPESTNESIA

...pARANOID RSACT

...NSRVOUSNSSS

RESPIRATORY SYSTSU

( -1.3, 9.3

...COUGH INC 4 1.5 ( 0.5, 4.1)
...PNARVNGITIS 4 1.5 ( 0.5, 4.1)3 1.2

sKIN & APPENDAGEs
( 0.3, 3.7) 5

0.0
1.9 ( 0.7, 4.6)

( -2.5, 2.5

24 9.2 ( 6.1, 13.6) -0.7

I

...RASH 22 8.3 ( 5.4, 12.5)
( -3.2, 1..9

9 3.5 ( 1.7, 6.7) 0.9 ( ‘4.3, 6.1)
...SWAT 10

9 3.5
3.8

( 1.7, 6.7)
( 1.9, 7.1’

...SKIN DIS 9
5

3.4
1.9 ( 0.7, 4.7)

( 1.7, 6.6)
3

0.11
1.1 ( 0.3, 3.5)

( ‘3.4, 3.6]
0.81 ( -1.7, 3.3)

(CONTINVSD)

-0.31 (-d
7)

9)

1)

1)

1)

1)

i)

1)

‘)

)

)
3.9, 3.3)

)

n - Number of patients reporting an adverse event during treatment
N - Intent-to-treat population
Note: Difference’ refero to p (Pramipexole) - p(Placabo) .
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Number (t) of Patients

PramipexOle Placebo 1
Body Syetem n t 95* C.I. n % 1 95} C.I.

9St C.I.”for
t difference t difference

...PRIJRITUS 3 1.2 ( 0.3, 3.7) 2 0.8
SPECIAL SSNSM 24

( 0.1, 3.1)
9.2

0.4
( 6.1, 13.6)

( ‘1.7, 2.5)
12 4.5 ( 2.4, S.0) 4.7

...ACCONNODATION ASNORN 10 3.8 ( 1.9, 7.1) 6
( 0.0, 9.4)

2.3 ( 0.9. 5.2)
...VISION ASNORN e 3.1

1.5
( 1.5, 6.2) 2

f -1.8, 4.8)
0.8

...CONJUNCTIVITIS 3
( 0.1, 3.1)

1.2 ( 0.3, 3.7)
2.3

3
( -0.4, 5.0)

1,1
...DIPLoPIA 3

( 0.3, 3.5)
1.2 ( 0.3, 3.71

0.1
0 0.0

( -2.1, 2.3)

...LACRINATION DIS 3
( 0.0, 1.8)

1.2 ( 0.3, 3.7)
1.2

2 O.a
( -0.s, 2.9)

UROGENITAL SYST9N 25 9.6
( 0.1, 3.1) 0.4

( 6.4, 14.0) 17 6.4
( -1.7, 2.5)

( 3.9, 10.2)
...URIN FRSQUSNCY 15 5.0 ( 3.4, 9.6)

3.2
7

( -1.s, 0.2)
2.7

...INPECT URIN TRACT 10
( 1.2, 5.7)

3.8 ( 1.9, 7.1)
3.1

9 3.4 ( 1.7, 6.6)
( ‘0.7, 6.9)

...INCONTIN URIN s 1.9
0.4

( 0.7, 4.7)
( -3.2, 4.0)

3 1.1 ( 0.3, 3.s) . 0.8 ( -1.7, 3.3)

n . Number of patienta reporting an .edverse event during treetment
N . Intent-to-treat population
Note: Difference ref●rs to p (Pramipexole) - p (Placebo) .
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Appendix4.13.2.1.1
ET PatientsIn ComplefrdAdequateAndWell-ControlledStudies:

AdverseEvents Occurring With FrequencyGreater Than Or Equal to 10%
By Study Phase Whers Event Was First Reposted

Date Producrd: 10/30/%

PremS.pexole Placebo

Ascend !teint Taper
Sody system

Total Aecend
Costart N(t) N(t) N(t)

Naint
N(t)

Taper
N(t)

Total
N(t) N(t) N(t)

Total Patients 377(100.00) 346(100.00) 332(100.00) 377(100.00) 222(100.00) 212(100.00) 200(100.00) 222(100.00)

S@DY AS A WHOLS ASTHENIA 36(9.55) 11(3.18) 6(1.81) 53[14 .06) 16(7.21) 7(3.30) 4(2.00) 27(12.16)
HSJWWHIC 43(11.41) 9{2.601 1(0.30) 53(14.06) 24(10.81) 12(5.66] 36(16.22)
INPSCT 20(5.31) 34(9.83) 4(1.20) 58(15.38) 20(9.01) 27(12.74) 3(1.50) 50(22.52)

PAIN 21(5.57) 27(7.80) 3(0.90) 51{13.53) 25(11.26) 18(8.49] 2(1.00) 4S(20.27)

DIGESTIVS SYSTU4 CONSTIP 42(11.141 9(2.60) 2[0.60) 53(14.06) 8(3.60) 6(2.@3) 14(6.31)

NAUSEA 88(23.34) 17(4.91) 110.30) 106(28.12) 25(11.26) 15(7.08) 1(0.50)

NSRVOUS SYSTSN DIZZINSSS 69(18.30)

41(18.47)

25(7.23) 2[0.60) 96(25.46) 44(19.82) 12(5.66) 56(2S.23)

INS04@41A 42(11.14) 13(3.76) 10(3.01) 165(17.24) 21(9.46) 6(2.83) 27112.16)

.!NX4NOLSNCS 70(18.57) 15(4.34) 185(22.55) 18(8.11) 2[0.941 1(0.50) 2119.46)

IncludesStudiesMt2730/0001 and M/2730Kto04
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Appendix 4.13.2.2.1
AT Patients In Completrd AdequateAnd Well-Conttulkd Studies:

Adveras Events OccurringWith Frquency Grcatsr Than Or E@ to 10%
By Study Phase Whers Event Was First Rsportcd

I I Pramipexole

. Ascend Nsint Taper Total
Body System Costart N(t) N(t) N(t) U(s)

Total Patients 181(100.00) 169(100.00) 177(100.00) 181(100.00)

SODY AS A WHOLS INFSCT 8(4.42) 15(8.88) 23(12.71}

INJURY ACCID 16(8.84) 24(14.20) 2(1.13) 42(23.20)

PAIN 9(4.97) 15(8.8al 1(0.56) 25(13.81)

CARDIOVASCLUAA 14YPOTSNSFQST 92(50.83) 26(1S.3S) 5(2.82) 123(67.96)
SYSTSN

DIGESTIVS SYSTSN CONSTIP 11(6.08} 12(7.10) 23(12.71)

NAustx 35(19.34] 1(4.14) 2(1.13) 44(24.31)

NERVOUS SYSTSN CONP’US “ 14(7.73) 8(4.73) 1(0.56) 23(12.71]

DIZZINESS 43(23.76) 8(4.73) 3(1.69) 54(29.83)

DRIXNAsN03M 14(7.73) 6(3.55) 1(0.561 21(11.60)
DYS441NSSIA 99(54.70) 12(7.10) 2{1.13) 113(62.43)
EXTRAPYR SYND 12(6.63) 39(23.08) 14(7.91) 65(35.91)

NALLUCIN 28(15.47) 6(3.55) 4(2.26) 38(20.99)

IN2U441A 27 [14.92) 17(10.06) 7(3.95) 51(28.181

Includes Study M/2730/0010

I Placebo

Ascend Neint Taper
I N(b) N(t) N(9)

‘178(100.OOI 157(100.00) 165{100.00)

112(6.74) 19(12.10) 2(1.21)

17(9.55) 18(11.46) 3(1.82)

10(5.62) 20(12.741 3(1.82)

93(52.25) 16(10.19I 9(5.45)

12(6.74) 9(5.73) 1(0.611

35(19.66) 13(8.2EI 2(1.21)

10(5.62) 6(3.82) 2(1.21)

33(18.54) 16(10.19) 2(1.21)

15{8.43) 5(3.1s)

59(33.15) 17I1O.83I 1(0.611

26(14.61) 29(18.47) 6(3.64)

6(3.37) 3(1.91) 1(0.61)

32(17.98) 16(10.19) 1(0.61}

Gd
I178(1OO.OO)

=

33(18.s4)

39(21.911

33(18.54)

118(66.29)

s22(12.36)50(28.09)

1s(10.11)

51[28.65)

‘20(11.24}

77(43.26)

61(34.27)

10(5.62)

49(27.53)
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Appendu 4.13.4. I
Adverse Events By Dose At First Occumnw

~ patients; Studjes I, 4, & 21

I DOSC●t FM ku~~e
0-0.75

! >0.75-1.5
I I >1.5-3.()

E I >3.0-4,5 I >4< 1
n % n I%l”la I I

Totd Patients (N) 387 37L I I 308
ASTHBNIA

I ! 234
91 * . . I I 45 I I

m ----

1
. .

I .
I I n ! % I n.- 1 %

..7 0.33 5

INSOMNIA 21 5.43 lj

NAUSEA 42 10.85 21

J.+> 7 1.88 7 2.27 9 3.8S 2 4.44

1.34 7 2.27 7 2.99 1 2.22
2.15 8 2.60 30 12.82 1

i
2.22

4.03 8 2,60 11 4.70 0 o.(x)
5.65 22 7.17 21 8.97 0m 0.0011 2.84 4 1.08 9 2.92 21 8.97 3 6.67

Events with first occurrence during the dose reduction phase have been excluded
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Appendix4.13.4.2
AdverseEvents By Dose At First Occurrcnm

AT Patients;Studies 10, 19, 20,&22

Dose ●t First OCCUSSSU

0-0.75 >0.7s-1.5 >1.5-3.0 >3.0-4.5
n %

>4.5
n % n %

_TotslPatients(N)
n

260
% n

246
s

226
DIZZIN123S

183
26 10.00

45
7 2.85 14 6.19

DREAMABNORM
15

12
3.54

4.62
1

6
2.22

2.44 4 1.77
DYSKINESIA

5
41

2.73
15.77

0
35

0.00
14.23 27 11.95 18 9.84

-Pylt SYND 5 1.92
0

5
0.00

2.03 11
HALLUCIN

4.87 30
8

16.39
3.08

0
6

o.m
2.44 13 5.75

HYPOTENSPOW
8

57
4.37 3

21.92 18
6.67

7.32 26
INJURYACCID

11.50 27
8

14.75
3.08

4
5

8.89
2.03 10 4.42 18 9.84

INSOMNIA 20
0

7.69 7
0.00

2.85 11 4.87 23 12.57NAUSBA 26
1

10.00 14
2.22

5.69 9 3.98
PAIN

6
3

3.28 1
1.15 5

2.22
2.03 8 3.54 12 6.56 0 0.00

Events with first occurrence during the dose reduction phase have been excluded
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Appendix 4.13.6.1
El’PetknkStudies1,4,& 21

AdvereeEventiBYMe

(’-’

Pmnlipexole(TOtd ~MebOC1’Otdhtientd Lower upper

n N“ Me
96%CI

h
n N“ Rete rw”

CI
CfAut

<=fi A

00NSI’IP
u DEPRESSION 4 20

D1221NES3 6 30
DYSPEPSIA 3 20
Iw.wcm 3 w v..!
NEADACNE 6 30 ox
~NIA 1 xl
_~s FoSr ~ m

INJml AWUJ 2 30 O.ca
INSOMNIA 10 30 0.33
NAUSEA 6 30 0.20
PAIN 6 m 0.20
Pm Af3Do

37 4 23 a174 l.~ [
31 301 0.100

0.63I 4.441
1 23 0.043 2.

0.133 3 23 0.130 1.02 0.
0.167 6 23 0.217 0.77 0.26I
0.100 1 23 0.043 z~ 0.26
n.90 . . . .

KI 3 23 O.MO l.~ r),~
0.033 5 23 0.217 0.16 0,02

“,- 1 O.lUJ . . . . .
x 1 I 9 23 Owl . .5“ ,— 1

i7 2 23 0.0s7 o.n 0.12 6
u 2 23 O.m 3.s3 0.$
0 6 23 0.217 0.s2 O.t
0 .1 23 0.043 4.s0 O.f1 I I I 2 23 O.(W . .

● .- 3 . . . . . i
,Uuvbm I 71 30 0.233 1nll 23 0.043 6.37 0.71 40.6]

30 0.133 4 23 0.174 0.77 0.21 274x-m 1 51 63 O.l!zl
m 2 41 0.049 2s0 0.6s 11.sq..

m I 0.26 30,7
1.% 4.1

z
m.T

6.49
1.22

6.
S@ 16.
32 2
69 36.SC

aPAINBAOIC n al WI U.m

411 0.0731 1.961 0.6s1 6.

KmmNuBD)
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Fhrnipexda(Total Fkebo(’I’otdPetienb

n N“ Ra& o N“ Rak! RR..

* COetart
466sDEPRSS810N 4 63 O.(M3 1 41 0.024 280

D1221NEs8 11 63 0.175 7 41 0.171 1.02
DYSPEFWA 5 83 O.trm 1 41 0.024 3.25
,HAUUCIN 2 83 0.032 1 41 0.024 1.30
,HEADAcHE 12 63 0.190 9 41 O.zm 0.87
,HYPSRTONIA 4 83 0.083 3 41 O.(Y73 0.87
,HYPCm3NsHMr 3 83 0.048 2 41 0.M9 O.w

8 63 0.127 6 41 0.14s 0.87
,tNJtJRYA(XXD 4 88 0.088 2 41 0.046 1.3)
INSOMNIA 13 83 MIX 4 41 O.(IW 212
NAUSEA 16 83 o.m8 10 41 0.244 0.s8
PAIN 8 83 0.127 11 41 0.288 0.47
PAINABDO 3 83 0048 1 41 0.024 1.%
PAJNBACK 4 68 O.mz 4 41 0.(S6 0.85
,SOMNOMNCE 10 88 0.159 1 41 0.024 6.51
lFfEMOR 7 88 0.111 5 41 O.lZ! 0.91

5S66,ASIHENIA 19 Km 0.M8 9 88 0.132 1.2)
CON511P 16 120 0.133 6 88 0.686 1.51
DEPRESSION 9 120 0.075 7 m 0.103 0.78
m2nNEss ‘a 12’) 0.217 m 88 0.!294 0.74

(cONTTNuED)
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PYau@e.xoleC1’otd Pleuebo(lbtalPetidd

n N“ Ret4i n N“ Rate RR.*

he
5s45,DYSPEP61A 13 lm O.lm 4 66 0.059 1.64

NAIMJCIN 7 lm O.m 3 66 O.(M4 1.32
HEADACHS m Im 0.167 10 66 0.147 1.13
HYHmlUNIA 9 lm 0.075 6 66 O.om 0.s5
.HYFWIENSM s lm 0.067 9 66 0.132 0.E41

23 lm 0.192 15 66 O.Z!l 0.67
INJURYACCID 11 lm 0.092 6 66 0.066 1.04
INSOMNIA 22 lm 0.133 10 66 0.147 1.25
NAUSEA 33 lm 0.275 12 66 0.176 1.56
PAIN 12 Im 0.100 15 66 O.!ZH 0.46
PAfNABDO 8 lm 0.067 4 6s 0.059 1.19
PAfNBACK 14 Im 0.117 4 66 O.ow 1.66
SOMNOLENCE 24 lm 0.20) 7 6s 0.103 1.94
‘IIU3MOR 19 la 0.1ss 13 66 0,191 0.s3

66-75 ,A8niENIA 11 144 0.076 11 63 0.133 0.s6
CONSf’lP 21 M4 0.146 3 63 O.OM 4.lM
,DBPRR6610N 4 144 O.om 4 63 0.04s o.Ea
D122D4ESS 46 144 0.319 19 63 o.2m MO
DYSPEI%IA s 144 0.042 s 63 0.063 0.43
HAIWCIN 16 144 0.111 2 63 0.024 4.61

(coNTfNuRD)

L9wer

c!

0.63
niG

0.56
0.32

V&l
0.49

0.40

0.63

0.66

023

0.35

0.6s

0.69

0.44

0.26

1.24
-G5

0.66
0.16

1.09-

upper
95%CI.

5.43
4.
2.
2.
1.
1.
2
247
2s1
0.91
se
5.
4.
1.5
1.

13.1
224
2.21
Lx

19.5q

hldude8StudieeFw’muool,noz7mm4, endW73M021
“N icthe nmbar ofpetientiine~ egogroup
““Relativorinkcomputedae reta of m / reta of Pfecebo
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&
Ralnipexoh (Total Wcd10 (Total mients Lower I&par

patients= W9) s= %94 CI
n N* R4t4 n N“ Rati c1

RR””
k+ Cuetllrt

20 0.050 0.05 0.04 9.74
lNFECI’ 3 31 0.W7 4 20 0.200 0.43 0.12 1.
,INJURYA(XXD 3 31 0.097 2 20 0.100 0.97 0.18 6.
INSOMNIA 1 31 0.032 2 20 0.100 0.32 0.03 3.33

PAIN 4 31 0,1s 2 m 0.100 1.s 0.% 6.4C

20 0.100 1.94 0.43 8.

● N ie thenumberof patieatah each age group
“* Relative rick computed M rate of PPX / rate of Placebo
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Appendix 4.13.6,2
AT Petiem Studits10, 19,20, &22

Advme EventsBy Age

Pretnipexole(Id PxfkntI Plecxbo(-fOtxlPetiea18- IXlwer upper
= 260) 264) 95%cl 95%c1

n I
N* ~ n I

NO he ~**

ICosfxri I 1
AMNESIA

ANOREXIA

ASWENIA 1 10 0.100 1 11 0.091 1.10 0.08 1s.3
CONPUS 1 10 0.100 . . . . .
CONSTIP I 10 O.KW . . . . .
CRAMPSLEO 1 10 0.100 . . . . .
DEPRESSION 2 10 0.200 s 11 0.455 0.44 0.11 1.7
DIZZINESS 3 10 O.m 3 11 0.273 1.10 0.2s 4.

DREAM ABNORM I 10 0.100 2 11 0.1s2 0.55 0.06 5.1
DRY MOUTH

DYSif.INESIA 8 10 0.s00 5 II 0.4ss 1.76 0.s6 3.61

DYSPEPSIA 1 to 0.100 I II 0.091 1.10 0.0s 15.3

DYSTONIA

EXTRAPYR SYND 3 10 0.300 4 11 0.364 0.82 0.24 2.s2

HEADACHE 2 11 0.1s2 . .

HYPERIVNIA 1 11 0.091

HYPOKINESIA 2 10 0.200 1 II 0.091 2.20 0.23 20.72

HYP(XENS POST 6 10 0.6(UI 3 11 0.273 2.20 0.74 6.54

INPECT 2 10 0.200 2 11 0.1s2 1.10 0.19 6.41

INJURY ACC[D 1 10 0.100 I 11I 0.091 1.10 0.0s ls.3fi

(CONTINUED)
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Prxmipexole(TotxlPatients Plxmbo(-TOlxlPatienta- IAwcf uppel
- 260) 264) 9s% c1 95% c1

n N. ~~ n N. ~ M**

Age Cosml

<=4s INSOMNIA 2 10 0.200 5 11 0.455 0.44 0.11 1.70
NAUSEA 3 10 0.300 3 11 0.273 1.10 0.28 4.25
PAIN 2 10 0.200 I 11 0.091 2.20 0.23 20.72

PAIN BACK 1 11 0.091 . .
SOMNOLENCE 1 10 O.mo 1 11 0.091 1.10 0.08 15.36

100 2 11 0.182 0.55 0.06 S.1
m n

TREMOR I 1[ 101 0.1
m m 1 n

1 41 48 ~ 0.083 4 51 0.078 1.06 0.28 4.01

41 48I 0.083 2 51 0,039 2.12 0.41 11.0
6 2 51 0.039 3.12 0.81 17.03‘ I

m

I 51 481 0.1
m # 1 m

I CONPUS I 51

104I
CRAMPSLEO I 41 48 I 0.083 3 51 0.059 1.42 0.33 6.
DEPRESSION 61 48 I 0.125 6 51 0.118 1.06 0.37 3.

1 10 51 0.1% 0.8s 0.37 1.
n n

[
61 48 I 0.167 , n 1 I II

DREAM ABNORM 4 48 0.083 3 51 0.059 1.42 0.33 6.

DRY MOUTH 5 48 0.1(34 . . , . .

DYSKINESIA 25 48 0.521 22 51 0.431 1.21 0.80 1.8

DYSPEPSIA 2 48 0.042 3 51 0.059 0.71 0.12 4.
1------ 1 u

I DYSTONIA I 41 48 [ IJ.083[ 4 [ 51 i 0.0781 I .06 I 0.28~1
9 1 1 m n 1

EKIRAPYR SYND I 21 I 48 0.438 13 51 I 0.255 I 1.72 I 0.97 i 3.0

(CON’llNUED)
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~ PkebO (TOtatPa6cnts= LOwu upper
- 388) 23S) 9s% c1 95% c1

n N* ~ n N* ~ RR**

sex Cosmt

DEPRESSION 5 137 0.036 12 94 0.128 0.29 0.10 0.78

DIZZINESS 40 137 0.292 28 94 0.298 0.98 0.63 1.47

DYSPEPSIA 10 137 0.073 5 94 0.0s3 1.37 0.48 3.6

HALLUCIN 11 137 0.0s0 1 94 0.01I 7.55 0.99 S7.4

HEADACHE 28 137 0.204 21 94 0.223 0.91 0.s5 1.51

HYPERTONIC 8 137 0,0s8 8 94 0.0ss 0.69 0.27 i.7

HYIWTENS POST II 137 Omao 9 94 0.096 0.s4 0.36 1.

INPECT 20 137 0.146 19 M 0.202 0.72 0.41 I .2

INJURY ACCID 9 137 0.066 11 94 0.117 0.s6 0.24 1.

INSOMNIA 21 137 0.153 10 94 0.106 1.44 0.71 2.92

NAUSEA 60 137 0.438 26 94 0,277 1.s8 1.0s 2.31

PAIN 22 137 0.161 21 94 0.223 0.72 0.42 1.23

PAIN ABDO 8 137 0.058 8 94 0.0ss 0.69 0.27 1.7

PAIN BACK 1s 137 0.109 10 94 O.lM 1.03 0.48 2. I

SOMNOLENCE 2s 137 0.1s2 12 94 0.128 1.43 0.76 2.7

TREMOR 10 137 0.073 17 94 0,181 0.40 0.19 0.

● N is the number of patknts in each gender
●* RC~tiVe risk mmpu&d as rateof PPX i rateOfhcebo
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Appendix 4.13.6.4
AT PatientsStudicg10, 19, 20, &22

AdverseEventsBy (lender

Pmnipcxole(7&al Patients PlaccbO(Total Patienta. ImbW upper
= 2do) 2d4) 95% cl 95% c1

n Nb ~~ n N* & RR**

AMNESIA 9 MM 0.053 8 173 o.04d 1.19 0.47 3.OC

173 0.052 i .03 0.43 7..59

ASIIWNIA 17 IM o. I& II 173 O.w 1.63 0.79 3.31

173 0.07s 1.0s o.~ 2.21

(CONTINUEO)
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Pfatnipexole(TotalPatients PM (TotalPattiu -

I- 260) 264).,
n N. ~ n N* ~ ~**

sex Costart

PanaIe DYSPEPSIA 3 % 0.031 9 91 0.099 0.32 0.09 1.13

DYSTONIA 8 % 0.0s3 6 91 0.066

EKTRAPYR SYND 28 % 0.292 28 91 0.30s 0.95 0.61 1.4

GAIT ABNORM 6 % 0.W3 4 91 0.044 1.42 0.41 4.8

HAUUCIN 12 % 0.123

HEADACHE I 13 [ %1 0.1351 161 91 0.176 0.77 0.39 1.s

HYPERIUNIA 6! % I 0.063 I El 91 0.0s6 0.71 0.26 1.

1 0.077 1.0s 0.41 2.
. n m 1

HYFOKINESIA I al % I 0.0s3 J 71 91 n s n -41
HYPOTENS PCMT I 51] %1 0.5311 491 911 0.538 I 0.99 I 0.76 I 1.2

INFIXI’ 81 %1 0.0s31 Ill 91 I 0.1211 0.69 I 0.29 i 1.

INNRY ACCID I 14 I %! 0.1461 201 91] 0.220 I 0.66 I 0.36 I 1.2

INSOMNIA 29! %1 0.3021 22] 911 0.242 I 1.23 I 0.78 I 2.01f
NAUSEA 24 % 0.250 27 91

PAIN 12 % 0.123 16

PAIN BACK 4 % 0.042 2

SOMNOLENCE I 6] %] 0.(K3 j 51 91 I 0.035 I 1.141 0.36 I 3.

TREMOR 61 %1 0.0631 171m D m

i UIUN PREOUENCY
m
I 71 % I 0.073 I 2! 911 0.022I 3.32 I 0.71 I 15.5d

● N k the number of patients in each gender
●* Relativeriskcomputedas raleof PPX / rateof placebo
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Appendix 4.15.3

PLACEBO protocol: W2730 Laboratory Test: CPK (Pt’s who had eleva~d CPK’Sat endpoint*). t

Study Patient # Age/Sex Day of CPK Relevant Medical Concomitant Investigator Comments-
# Investigator /Rata Study value HistQry & Physical Medication Relevant Info

u/L Findings

0001 2302 4mnv -12 347 Angina - 198~ Artane Increase fall or injury
25 91 Hypertension; Bypass Eldepryl

Burch
was not noted. All CPK

. 53 122 surgery (for weight Flagyl were 100% CK-MM.
106 135 control) - 1975; Sulfamethox- Investigator judged
169 217 Hypothyroidism - 1968; azole elevations as not
232 766 prostatism, Osteoarth- Naproxen clinically significant.
239 630 riti~ Back pain; filenol with

Obesit~ codeine
Relafen

ECG NSR, Prominent Voltaren
anterior forces; may be Amitriptyline
artifact Steroid

injection

Ooo1 2058 46/F/W -14 408 Inkier Infarct - ?; Kemidrin The CPK was already
2a 777 Increased cholesterol; BenadryI slightly increased at

Paulson 71 427 Increased CPK ASA baseline. On Day 71,
136 399 Increased eosinophils; Eldepryl the patient complained
196 650 kidney stones ?; L. knee of chest pains for which
260 582 surgery -1987 HIA, stress test was ordered.
267 566 Tight muscle - scalp; All CPK fkactionizations

showed ~ 98% CK-MM.
ECG NSR Inferior Though not clinically
infarctage undet. significant patient was

referred to cardiologist.

*Endpoint = end of study or dropout.

L.)
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~Test: CPK (Pt’s who had elevated CPK’Sat endpoint*).

Concomitant I Investigator Comments-

PLACE M/2730

Day of
Study

Laborato

CPK
Value
W-L

Study
#

Patient #
Investigate

Relevant Medical
Histmy & Physical

Findinm
Medication I W-levant Info

)001 2241

Weiner

7VFAV

.

59m

-7
22
64
120
183
239
253

638
638
355
532
750
979
689

Ing hernia - 1983;
Spinal fbsion - 1970; R.
Carpel tunnel Sx -
1993; Blood in semen -
1993; Increased CPK -
etiology unknowrq
tihrith R. knee;

ECG Abnormal R.
Waves Q II III, ~ old
I WMI; ST-T changes I,
AV, V6

Deprenyl-PD
Naproxen
Corticosteroid
injection
Tetracycline
Dyazide

The patient’s CPK was
increased at baseline
and remained elevated
till end of study.
Investigator’s opinion:
no evidence of skeletal
muscle damage and
elevation judged to be
NCS. Fractionation
showed ~ 95%
CK3=MM.

1256010 .7
25
37
37

Bo
109
393
1049

J

Gastric reaction - 1966;
Vagotomy-partid- 1966;
Periodic back pain;

ICG = NSR

Pergolide
Selegiline
Yorazepam
tiantadine
Mhexy-
~heridil
;inemet

Patient had increasing
dyskinesia Investiga-
tor felt the elevated
CPK was secondary to

?

Lieberman

lc\ou9158\prmi~\pr~ila.ph

*Endpoint = end of study or dropout.

‘J
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PLACEBO Protocol: M/2730 Labors IrY Testi CPK (Pt’s who had elevated
Study

#

Ooo1

Patient #
Investigate

2157

Fazzini

Agef~)
mace

65/F/w

.

Day of
Study

-12
24
52
115
175
233
245

*Endpoint = end of study or dropout

CPK
Value
u/L

167
485
158
184
165
118
134

Relevant Medical
History & Physical

l$irdings

Angina - ASHD-63
HTN - 91; Renal calculi
1963 (nephrolithmti);
L Ikee surgery - 1990;
R. Ing. hernia - 1941;
Tonsillectomy - 30s;
Ganglion cyst R. gr. toe
- 1978; Skin cyst - neck
- 1978; CXR - Screen;
linear scarring in R.
lung field; diaphragm
flattened; Aorta
elongated & tortuous.
Heart size enlarged -
some degree of COPD &
old fibrosis @R. base
ASHD suggested.

ECG - Sinus
bradycardiq Early R.
Wave progression; 1st
iegree AV block.

PIG and ret.tu

Concomitant
Medication

Eldynyl
Cardizem
Tenormin
ASA - nitro-
glyceM

ormal at endpoint*.)

Investigator ‘
Comments-

Relevant Info

Day 24 CPK 485 CPK
fractionated; CK-MM
98%; Investigator
comment: NCS

2

I

/. .
CJl



PLACEBO Rdocol: M/2730 Laboratory Testi CPK (Ptk who had elevated CPK’Sand ret.to normal at endpoint*.)

Study Patient # AgeJSex Day of CPK Relevant Medical Concomitant Investigator ,
# Investigator fRacO Study Value History & Physical Medication Cornments-

u/L Findings Relevant Info

0010 1173 46/IWW -23 268 Diverticulitis - 1993; Sinemet CR 1st elevation (590) was
22 590 Back pti - 1973; said to be due to

Eidelman 52 324 Subarachnoid Cyst - prolonged tourniquet
. 106 165 1990; time; 2nd elevation

162 421 (421) W- due to
218 281 ECG = NSR patient shoveling
224 272 driveway for 5 hours.

Both fractionated CKB-
MB= 99-100%

0010 1122 5& -7 71 Migraine - 1988; Tunnel Perssntine Patient developed
29 80 Vision - 1990; Amantadine severe esophageal

Perimutt8r 43 143 Generalized choreiform Diphenhy- spasm for which he
99 72 movements (brady- dramine was hospitalized. He
155 101 kinesis IbL) Sinemet CR also experienced
213 857 increased dyskinesia &
218 140 ECG-NSR, L. anterior nocturnal myoclonus.

fascicular block The patient had
multiple needle sticks
prior to this blood draw
accounting for elevated
CPK fractionation:
CK3-MM = 99%;
CK2-MB = 1%

*Endpoint = end of study or dropout.

u)
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PLACEBO protocol: M/2730 Laboratory Test: CPK (Pt’s who had elevated CPK’S and ret.to normal at endpoint*.)
Study Patient # IAge/Sex Day of CPK Relevant Medical ‘

# Investigator /Race Study Value History & Physical
u/L Findings

0010 1221 81fM/W -12 625 Hypertension - 199I;
20 691 L Inguinal hernia -

Richtar 106 387 1993; Back muscle
. 175 112

234
spasm; Osgood-

369 Schlatter Disease -
241 326 1993;

ECGNS~ Slight
cardiomegaly on chest
x-ray

t

k:\ou915S\prwipm\ prw&.ph

●Endpoint = end of study or dropout.

U “’%./

Concomitant

I
Investigator ,

Medication Comments-
1 Relevant Iniio

Primivil
HydrochIoro-
thiazide
Toradol

Patient had elevated
CPK 6 weeks prior to
baseline (4700) which
the investigator related
to muscle trauma
FYactionatiom CK3-MM
= 99%; Subsequently
CPK came down md
other fractionation also

I W= CK3-Mh4 = 98-99%

-.-1
\ ,’
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PRAMIPEXOIJI Protocol: M/2730 Laboratory Test: CPK (Pt’s who had elevated CPK’S and ret. to normal at endpoint.*)
,

Study Patient # AgelSex Day of CPK Relevant Medical Concomitant Investigator
# Investigator /Race Study value History & Physics! Medication Comments-

ULL Findings Relevant Info

Ooo1 2039 4$(WW -16 270 Urinary urgency; head Eldepryl Day 22 CPK 641; CPK
22 641 injury - 1934; Amantadine fractionated showed

Kurth . ~ 50 116 Elavil 100% CK-MM,
101 346 ECG - NSR Investigator commenti
154 209 NCS
224 163
230 160

*Endpoint = end of study or dropout.

u
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PRAMIPEXOLE protocol: M/2730 Laboratory Test: CPK (Pt’s who had elevated CP~s and ret. to normal at endpoint.*)
!

Study Patient # Age/Sex Day of CPK Relevant Medical Concomitant Investigator
# Investigator /Rata Study Value History & Physical Medication Comments-

u/L Findings Relevant Info

Ooo1 2310 6WWW -5 Hematuriq erectile No relevant Day 170 CPK 522;
51 215 “ dysfimctio~ Rash - concomitant CPK ikactionate~

Richter . 107 258 chest medications. Shows 100% CK-MM;
170 522 Muscle problem
247 285 ECG - Sinus ongoing per

bradycardiq L. possible investigator
Atrial enlargement -
bigeminal PAC’Swith
standing

.

*Endpoint = end of study or dropouk

u
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PRAMIPEXOLE Protocol: M/2730 Laboratory Testi CPK (R’s who had elevated CPK’S and ret. to normal at endpoint.*)

Study Patient # Age/Sex Day of CPK Relevant Medical Concomitant Investigator
# Investigator mace Study Value History & Physical Medication Comments-

u/L Findings Relevant Info

Ooo1 2213 571WW -13 90 PUD - 197% occasional Selegiline Day 111 CPK 507; CPK
27 221 burning on urination - tnnekyphe- fixictionated; showed

Watts . 58 163 1992; urinary frequency nidyl 100% CK-MM,
111 507 - 1992; ptlrtild non ASA Investigator comment:
125 616 amputation 5th digit R. analgesic “No chest pain, iqjury
169 148 hand -1963 bilateral ibuprofen or flu, will recheck
220 180 hip pain - 1992; head Novacaine
232

again with muscle
160 trauma - 1955; llysine specific enzyme”; Day

125 CPK 51@ CPK
ECG sinus bradycardia fractionated showed

L. axis deviation - old 100% CK-MM,
findings; T-abnormality Investigator comment
- old findings “unknown clinical

significant -
asyrnptomati~
? myositis; iqjury,
without chest pain and
fever; second high
value will repeat and
check aldolase and ESR
at same time”.

*Endpoint = end of study or dropout.

U
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PRAMIPEXOL@ protocol: M/2730 Laboratory Testi CPK (Pt’s who had elevated CPK’Sand ret. to normal at endpoink*

Study
#

0004

Patient #
Investigatal

251

Grimes

192

Sethi

Age/Se

59/MAN

.

*

7(YIWW

Day of
Study

-lo
45
68

-lo
48
68

*Endpoint = end of study or dropout.

CPK
Value
u/L

285
657
384

115
519
41

Relevant Medical
History & Physical

Findings

Impotence x 1; A-IHb x
15 yrs; hypertension
(renal dysfunction);
transient arthritis -
wrists; gout - which
was drug related in
1988; cholecystecomy in
1982;

ECG Atrial
Fibrillation.

Hiatal hernia - 1991;
strained muscle mid
baclq benign cyst R.
kidney -1987.

Concomitant
Medication

Deprenyl
Doxycline
Digoxin, ASA
Novahy-
diazide
Novasen
Vasotec
Verapamil
HCL
Selegeline
Isoptin
Enalapril
Maleate

Ibuprofen
‘rums
Standback
powder
amoxicillin
LDeprenyl
4mantidine
Yubain
?entanyl
>xycodone &
>ropexyphene

Investigator
Comments-

Relevant Info

Day 45 CPK 657- CPK
not fractionated,
investigator commenti
“all known before”.

Day 43 CPK 519. CPK
not fractionated. R
hip fx - patient fell
UU94 @Day 42-
hospitalized for
surgery. Not walking
at end of study;.
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PRAMIPEXOLE Probcok M/2730 Laboratory Testi CPK (Pt’s who had elevated CPK’S and ret. to normal at endpoint.*)

Study Patient # Age/Sex Day of CPK Relevant Medical Concomitant Investigator
# Investigator mace Study value History & Physical Medication Comments-

u/L Findings Relevant Info

0010 1247 WM/o -6 165 Kidney stone (1979) Sinemet CR Per investigator, the
.

25 210 MVA back injury (1989) Naprosyn elevated CPK (not
Guttrnan 59 244 Knee effhsion (1993) Steroid fractionated) was

105 384 Slightly hypertensive injection (for skeletal, probably
1!55 984 intermittent (L) knee) on Visit related to
204 305 Knee pain 4 Amoxicillin osteoarthropathy &
211 360 Chronic sinus infection (for stius) was accompanied by

slight ~ LDH (not
ECG NSR clinically significant

. Day 56: NSR with non- level of 254; (N= 0-250)
specitlc T-wave CPK levels came down
abnormality at subsequent visits

*Endpoint = end of study or dropout.

u
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PRAMIPExOLE Rotocol: M/2730 Laboratory Tesk CPK (Pt’s who had elevated CPK’S and ret. to normal at endpoint.*~

!
Study Patient # Age/Sex Day of CPK Relevant Medical

# Concomitant InvestigatorInvestigator /Ra@ Study Value HistQry & Physical Medication Comments-
u/L Findings Relevant Info

0010 1295 5- -8 103 Multiple fractures Eldepryl Around Day 105, pt fell
21 238 (1961, 1962, 199) Trazodine off a horse while riding,Hubble . 49 248 Rests’il Investigator noted that
105 722 ECG = NSR pt. had rhabdomyolysis
162 494 due to fal~
218 232 fractionation was 100%
225 229 CK3-MM. CPK

subsequently returned
to normal

0010 1120 62AWW -7 238 Occasional dizzy spells. Sinemet Pt. had complained of
24 216
49 733 ECG = NSR

increasing early

Jankovic morning dystonia.
65 117 CPK fhctionation =

95% CK3-MM,
3% CK2-MB
Pt. was discontinued
from study no work-up
or diagnosis available.
The CPK returned to
normal on Day 65

k\ou9158\prmipm\pr~i.%

*Endpoint = end of study or dropout

LJ “R ./
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PRAMIPEXOLE Protocol: M/2730 Laboratory Test: CPK ( Pt.’s who had elevated CPK’S at endpoint*). ,

Study Patient # Age/Sex Day of CPK Relevant Medical Concomitant Investigator
# Investigator /Race Study Value History & Physical Medication Comments-

UIL Mndings Relevant Info

Ooo1 2152 7WFAV -7 170 Sm. ventral hernia Nitro disc Day 211 CPK 637-
22 195 midline; angina sinc8 Ecotrin CPK fractionated

Factor . 29 157 1975; CABG 1975; ProsCar showed 96% CK-~
85 137 Enlarged prostate 1993; Eldepryl Investigator commenti
141 202 Arthritis (neck) - 1993; NCS; No fdlhjury
204 158 increased serum glu- reported.
211 537 cose -1989; hiatnsl

hernia - 1992; gall
stones - 1992-93;
circumcision -1974

ECG, Sinus Rythymn
borderline; 1st degree
AV bloclg baseline
artifac~ systolic ejection
murmur

1

*Endpoint = end of study or dropout.
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PRAMIPExom Protx )1:M/2730 Labor IryTest: CPK ( Pt.’s who had elevated CPKS at endpoint*).
Study

#

Ooo1

Patient #
Investigator

2309

Richter

Age/Sex

6MVW

.

1

..

Day of
Study

-14
22
55
110
172
242
249

CPK
value
u/L

211
311
263
263
320
398
688

filevant Medical
History & Physical

Findines

Angioplasty - 1988;
histoplasmosie -1947
appendectomy; hiatial
herni~ fkequency
urination; enlarged
prostate - 1978; mild
depression; Hyper
lipidemi% hypertension
- 1993; anxiety - 1991;

ECG NS~ possible L.
atrial enlargemen~
ventricular
hypertroph~ ST-T
Wave Abnormalit~
consider lateral
hchemia

*Endpoint = end of study or dropout.

u ---”

Concomitant
Medication

Cardizen CD
Hytrin
Valium
Buspar “
Benadryl
Tagament
Rozac
Xanax

Ativan

Investigator I
Comments-

Relevant Info

Day 249 CPK 688; CPK
kctionat.ed showed
100% of CK-~
Investigator commenti
“muscle spasm
ongoing”. Minor fall -
Day 249,
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PRAMIPEXOIJ3 Protocol: M/2730 Laboratory Testi CPK ( Pt.’s who had elevated CPK’Sat endpoint*).

Study Patient # AgeJSex Day of CPK Relevant Medical Concomitant Investigator ‘
# Investigator /Race Study Value Histow & Physical Medication Commenta-

u/L Findings Relevant Info

0004 182 6WM/W -7 56 Borderline hypertension Verapamil On Day 7 patient was
9 1109 - 199* Arthritis; ~lenol involved in a MV~

Kurlan anxiety x 3 months; Corimdin following syncope.
. mild depression; Nitro PRN While at clinic had

hyperflexia in legs bR Lopressor ECG findings of ST-T
wave elevations for

ECG NSR movement which he was sent to
artifact EIL The diagnosis was

myocardial infarction of
anterior wall. Elevated
CPK was not
fkctionated.

0004 137 W{ -9 310 COPD - 1990; PVC - Selegiline Day 9- Hypertoni~
43 6S8 199@ Hypertension - Ldeprenyl Day 28 onset of

Trosch 71 971 1992; Gout - 199% Vasotec bilateral pedal edema
osteoarthritis - 1992; dikmtin (removed km open-
Asthma - childhood; cyanoco- label study due to

balamin ongoing symptoms~
ECG-NSR but possible naproxen Day 43& 71 CPK 638
left atnal enlargement terazosin & 971 CPK9 not
& non-specific T-Wave bumetanide fractionated.
Abnormality Investigator comment:

NCS.

*Endpoint = end of study or dropout.

‘d \. }
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PRAMIpExom PrChd: M/2730 Laboratory Test: CPK ( Pt.’s who had elevated CPK’Sat endDoint*l
Study

#

0010

0010

Patient #
Investigate

1383

Eidelman

1021

Paulson

Ag@i’&l

63A?nu

.

Day of
Study

-14
24
46

.12
23
)2
148

*Endpoint = end of study or dropout.

CPK
Value
u/L

67
47
1123

72
73
53
790

Relevant Medical
Histoqy & Physical

FSndines

CABG (1990); AAA
repaiq Duodenal ulcer
(1994); Fx - R shoulder
(1992); knee
replacement (1993k
Obese;
slightly hypertensive;

ECG Sinus
tachycardi% L anterior
fascicular block

Dementia (1987);
Hallucination (1990)
Leg ~SmpS (1989)
Thrombosed hemorrhoids

ECG NSR

Concomitant
Medication

Permax
Parlodel
LaSix
Eldepryl
K-Dor

Sinemet CR
Symmetrel
Florinef
[started on
Day 90)

Investigator ‘
Comments-

Relevant Info

Pt. fell several days
prior to Day 46; CPK
was not hctionate~
pt. dropped from the
study on Day 46 due to
adverse event (visual
hallucination)

Around Day 148- the
ECG showed “old
inferoposterior
infarction”. According
to investigator, the
patient had silent
infarct & family doctor
notified. Pt. died
unexpectedly in his
sleep.

%4’
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Day of
Study

Baseline
20
51
107
163
191
212

k:\ou9158\pramipex\prami.la .

*Endpoint = end of study or dropout.

i
*

‘d

CPK
Value
u/L

Not done
225
235
156
218
680
828

Laboratory Test: CPK ( Pt.’s who had elevated CPK’Sat endpoint*).

=7:””30’

I 1

0010 1258 6(YWW

Tetrud
.

I

I

Relevant Medical
History & Physical

Findings —

Hypertension (1982)
Hypothyroid (46 years)
Arthritis (1982)
Dystonia (foot, 1986)
Depression (1993)

E(IG:NSR
Chest X-ray:
Mild scarring &
atelectasis (Both bases -
not clinically
Simlificant.)

Concomitant
Medication

Parlodel
Triam/Hcz
Synthroid
Eu)trin
Sinemet
Flexeril (for
dystonia)

Investigator ‘
Comments-

Relevant Info

Pt. had complained of
increased shakiness,
stiflhess, tremor&
worsening dystmia in
spite of Flexeril; the
dystonia was moderate
to severe at times; CPK
fractionated on Day
191 & 212. Showed
100% CK-MM
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Table 2 Placebo: Patients with Elevated LFTs (outside 1%-defined Uts)

Adequate & Well-Controlled Studies

Protocol: IW2730

SGoTUm SGPTU/L GOTU/L
Study Patient # Agd RelevantMedimlHitiry & C!onmnitant InvestigatorCommenta-

S Investigator Sed Day Day Day Phyekal Findinge Medkation Relevant Info
Rata of Value of Value or Value

Study Study Study

0001 *2218 68/F/W -12 23 -12 23 borderline hypertension, l-depreny~ bilirubin wnl thru out
24 30 24 24 bilateral ankle edema, i?olai~ nizoral, study, SGPT & GGT

Watta 61 20 51 21 gallatone, kidney stone, L. ibuprofen, increaaed at visit 13, inv.
113 200 113 464 pyelolithotomy, R. knee pain, buff..~ Ma~ox comment “clinically
124 39 124 160 kmmnia, d~ mouth, voice aignifkant. was mildly

170 31 170 28 hoaraeneaa, H/~ urinaq
229 22 229 28 hesitation urgency,

~p~matic x 1 day with
midline abd. pain,

235 15 236 27 EKG - NSR with sinus ? ga]latme panned.
8 arrhythmia - R. ventricular recheck lab next w)q hex

conduction delay - old had hietory of gallstones
finding%aeymptomatic - ‘ in pant”. GGTincread
ainue bradycardia at vieit 14- inv. comment

“NCS- prob. galltine
efftict again-

0001 2391 S4Ftw -7 183 old knee inj, L. traumatic Sinemet, bilirubin wnl thru out
.! 23 164 pinoveal nerve (name as aulfamethoxaade, study, GGT increaeed at

Farmer 61 14s muscular), mild depreaeion - doxy@ne, ecreen - inv. comment
107 113 OCC.boutq back eurgery - Hytrin,uriepa~ “NCS- other LFTis OK-
163 97 diet, P% L. foot drop, Motrin till fih during tria~
219 86 CXR - mild athero.wleratic prostatitis at viait 10
226 104 CV chang+ degenerative

mid-thoracic spine change%
hilar prominence ia
considered to be due to
pulmona~ veaaels

*Patients with ~ 2 increased LET abnormalities. 1

(Continl. --i)

\\ ,
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-~TabIe 2 Placebo: Patients with Elevakd LFTs (outside Pre.defied Mtg)

Adequate & Well-ContmUed Studies

I

Stud
#

-

)004

D1O

Patient U
Investigator

139

Troach

1242

GWp

Age/
SW
Race

5MWW

12MW

SOOTUn
—

Day
of

stud
Value

1

RotQcol:M/2730
SCPTu/L

Day
of

Study
~

COT U5

IDay
of Vah

Study

-9 32
43 29
71 203

K 12
37 174
59 9
115 19
173 16
236 16

2

RelevantMedicalHisto~ &
~cal FimihgE

bladder infmtion%
oeteoarthritiwhandq
muscular IV~ tranaient
vocal cord paralyai~ abd.
umbilical hernia, occasional
ineomni~ depression,
chemical pneumonia due to
epoxy paintJ970 PX
umbilical hernia, high
frequency hearing Ioaa

peat naaal drip (hayfever),
~ppendactomy,
= ~mild COPI)

Cmcomitaat
Mdication

I-depreny],
MyIan@
flUOxetine,

ibuprophen,
~phendydramina
p~udoephidrine,
ex=drin x 2 days
for I-VA(day 42)

Wmmetrd,
Sinemet, ASA,
:hlortrime~n

Inva@i@hr(knmon*
RelevantInfo

<
bilirubjn wnl thru out

tidy, GTI’elevated day
71- (203), inv. NCS

bilirubin wnl thru out
kudy, GGT increa=d at
meen - labs repeated at
riait 1, GGT increa~d -
nv. comment “prob~ly %
o uinemet high-do=, visit
! - hematuria . ref. ~
Irologiat& pnma~ care

phyw~ti&?Opy & ~.
maaa R. kidney (no f/u
req)

$

(COntinued)

w



.

,,

.’I’aMe 2 Placebo: Patients with Elevated LFTs (Otitside Pre-defined Limits)

Adequate & Well-Controlled Studies

Proiocol: M/2730

SCOTU& 8GPTu/L GOTUL
silldy P~tlentS w Relevant Medical Histbcy & Omsomhnt Intwtlgator,Cemmaats.

# Investigator sad Day Day Day Phyelcal Fiadlnga Medkatkm RelevantInfo
Race of Value of Value of Value

Study Study Study

0010 1204 ~“ -14 98 atrial fibrillation - -tre~~ bilirubin wnl thru out
23 91 intermittent, tmngaative flexwil, glyburid% study, SCOT, SWT

Guttman 49 82 heart failure, seasonal Ianoxin, 1- . increaead - inv. states
94 93 asthma, hayfever, ~# ‘chronic elevation

..’ 141 117 cholecyetectomy, inguinal inatantin$ fluctuating abnormalyIn
206 16s hernia repair, abn. Iivq prolopa#psylliuq past” - NCS,
212 117 function teste, diabetiq back nitmpatch EKG changed f-

pain, proetate surgery, baseline at visit19.
bladder volume emall .
surgical expansion,

poqible iachemie no-

fha with FMD next day.
hydronephroaie - partial; PIQ on O*(1 liter)at nocfm
R.arm mole(nochangeat dyspnea, study dmg D/C
end of study), until cardiac evaluation ia
EKG non-epecific ST-T, completed visit 19
changes possible old inferior

. infarct - incomplete R.
bundle branch Mock

. .
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Table 1 Pramipexole: Patients with Elevated Ws (Outside Pre-de5erl J.Jm.Ma)

Adequate & Well-Controlled Studies

~ot.4)cok M/2730

SOOTU/L SCPTUm OGTU/L
Study Patient # Agal Relevant Medical Hhtmy & ancomiklt Inveatigater Commante-

# Investigator Sd Day Day Day PtIycicalPindinge Ibfedicatien Relevant Info
Race of Value of Value of Value

Btudy Study Study

0001 2392 77/Flw -9 7s hypertension, cholecyat- Trental, Norveac, NCS, bilirubin wnl thru
22 60 actomy, menopauee, Karlone, Danmcet out study, GGTincreaaed

Farmer 50 58 inguinal hemiorrhaphy, - NCSAnv.
79 136 multi infarct dementia with
89 102 short term memo~ Ioee,

cataract eurge~, Px - mild

thyroid enlargement, no

maeat +1 ankle edema, OCC.

ecchymotic areaa,

EKG . marked sinus
amhythmia with sinus
bradycardia, OCC,supra-
ventricular complexes

0001 2024 691FW -14 267 peptic ulcer diaeaee - l-deprenyl, bilirubin wnl thru out
22 482 melena approx. twicebear, Tagamet, Tylenol, study, SGPT & GGT

Siemere 43 180 cholecystectomy, vdllin, Baclofen, inmeaeed at screen - inv.
92 221 intermittent WA, mild L. mylanm ASA - comment “priorcommon
148 342 ulnar neuropathy, bilateral (Baby), gaviecxm, bile duct atint following
204 221 foot pain/planter calloueeq Valium, Ex-1~ treneection during
211 331 CXRabn. - calcified inderal, benadryl, cholecyetectomy, clinically

granuloma RUL, (hribn symptomatic for 20+ yeara
NCS”, meet of
hypertension at viait 17

1
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Table 1 PramipexoIe: Patients with EIevated LIWs (Outside Pre-defked Mts)

Adequate & Well-Controlled Studies

Protocol: M/2730

SGm u/L SOPI’u/L 00T U&
Study Patient # Agsi Relevant Medical Hiot.q & ChNxmlitent Investigator Comme*

# Investigator sad Day Day Day PhyslcaI Findings Mediation Rskvaqt Info
Race of Value of Value of Value

atuliy” Study Study

0001 2099 67/F/W -14 217 hypertension, CAD, allergy l-deprenyl, bilirubin wnl thru out
22 207 . voltmin, hqfever, colitis preindrin, study, GGTincreased.

Siemere 29 208 bowel obstruction - mrgeIY, Vedan, Proven, “Estrogsn replacement”
85 293 diabe~ hypothyroidism, Xanax, Beconase NCS per inv.
139 268 fibromyalgia, bursitis both AQ, Synthroid,
197 167 ahoulder~ anxie~, Damcak Artanq
204 170 idiopathic thrombocytopenic Mylante, titralac

purpura, cataracts - acid, carafate
bilateral, gastroeaophagaal
reflex,
CXR - abn; - area of
atelectssis hi-apical pleura)
thickening, invJNCS,
EKG. L. atrial abn. NSR,
FX +1 pedal edema

\
0004 182 “ 60/MN? -7 19 borderline hypertension, acetomenophen, bilirubin elevabd day 70

9 173 ragweed alle~, arthritis, Verapamil but remained within
Kurlan anxiety x 3 months, mild predeflned Iimita - pt. was

depression, P% hyper- having myocsrdial
reftexia in legs b~ infamtion - increased CPK
EKG - Abn Q waves VI - V6 at the time of lab draws
st. elevation V1 - V6, day 70, pt. terminated
extensive acute antierior from study week 10 (day
wall injury/MI 70)

2
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Table 1 Pramipexole: Patients with EIevated LFTs (Outside Pre-defhed Limits)

Adequate & Well-Controlled Studies

I . Protocol: M/2730

800T U/L SOPTUIL 00T U/L
Study Patient # w Selewant Medical Hlstaw & Conmnitant [aveatigatq Commente.

# 1nvestig8tor Sexl Day Day Dey Phyeical Findinge Medimtioa Relevant Info
Race of Valua of Value of Value

Study Study Study

0010 *+1171 67/FAU -6 9 43 cardiac cath - 60%blockage Symmetrel, bilirubin wnl thru out
23 : ;3 17 ;3 38 of L. decanding artery, Synthroid, study, Dx of common bile

Eidelmen 61 %07 61 140 51 207 hypertension, PVCS Maalox, Bentyl, etenoais by intemiet at
94 17 94 16 94 40 (normal EKG), allergy. pm, Cogantinp Zantaq visit 14, jn~amd ~.
148 16 146 12 148 35 sulfa, hiatal hernia with Aecriptin, inv. “referred to interniet
204 22 204 204 34 esophageal reflux, cholecyat- eldepry], Xanq for flu”, numbneea acroee
209 14 209 F 209 30 ectomy, hypothyroid, hyper- Sinemek upper lip viait 10, carotid

choleatendemia, c-section, Cardizen, & tranacranial doppler
ruptured ectopic preg, Senoko~ were ordered
arthritis eciatica, tetracycline
atapedactomy L. ear, deaf
L. anxiety

*Patiente with ~ 2 increaaed WI’ abnormalities.
+Patienta with elevated LFT but returned to normal at endpaint.

(Continued)



Table 1 Pram.ipexole: Patients with Elevated LFTs (Outside Pre-defined Limits)

Adequate & Well-Controlled Studies

Protocol: M/2730

Study
#

Age/
sad
Race

8GOTU/L SGPTU& GGTU/L
Patient #

Investigator
Relevant Medical Hietory &

physical Pindinga
concomitant
Medication

Inveatigetor Commanb
Relevant InfoDay

of
study ‘
~

Day
of

Study

-21
29
8!5
141
199
206

Day
of

Study
~

Value Value Value

0010 +1061

Golbe

74AVW 14
165
23
15
17
12

hypartenaion, hyaterechmy,

R. ankle pain, depreaeion,
insomnia, cataract removed
- OD, Px - LUE numbneae,
loud S4 RSB,
EKG:NSR L. fiia deviation
- poaaible anterior infarct
age undeh-minedpon-
specific T wave
abnormality, non-epecific ST
abnormality anterior leadq
CX.R- small nodule L.
upper lung field, no change
fmm oId films

valve diaeaee (aortic)
replacement hypertension,
aethma, peptic ulcer,
ruptured appendix - bowel
resection, oateoarthritiq
depreeeion, hemiorrhaphy,
vein strippingkaricoae
vein%
EKG - sinus tachycardia,
CXR cardiomegaly - NCS

Diezepam,
trazodone,
Ambien,
timazepam,
chlorthalidone,
Sinernek Tjdenol

SGOT, SGPT, GGT
incraaaed - inv. comment
“will watch - chronic &
recurwmt”,bilimbin wrd
thru out etudy

f

0010 + 1092

Factor

4911WW -7
22
29

28
176
39

Klonopin, Motrin,.
Sineme~
Baclofen, Coke,
Benad@, Prozac,
Ventcdin spray,
Permax,
chloralhydrate

visit 5 increaeed SGOT
inv. comment “Dx with
rhabdomyolyeid’,
hospitalized vfait 9 due to
incraaaadCK mm,
bilirubin wnl thru out
study

+Patients with elevated LFT but returned to normal at endpoint, 5

(Continued)
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Table 1 Pramipexole: Patients with Elevated Lms (outside Pre-definerl Ihits)

Adequate & Well-Controlled Studies

Protocol: M/2730

SCOTu/L Son U& OGTU/L
Sl~dy PatientS A@ Relevant Medical Hhtory & Concomitant

# Investigator &d
InveetigetorCommen@

Day Day Day PhysicalFindings Medication RelevantIntb
Race of Value or Value of Valua

Study Study Study

DO1O 1021 64thw -12 23 shingle%dementia, Syntmetrel, bilirubin wnl thru out
23 26 hallucination% old Florinef, Sinemet study, SGOT increaeed

PauIeon 36 37 thromboeed hemorrhoid L. CR thiamine, visit 16, inv. comment “He
92 29 lateral quadrant, leg %fran had, apparently, a heart
148 176 cramps, light headed, PI& attack”. Pt. was

dementia & hallucination% aeymptomatic - died
CXR. plaque-like dieeaee unexpectedly ●t night.
probably related to asbeeto~
EKG - sinus arrthymia &
junctional ST depression
old, inferoposterior
infarction

0010 1034 XMvw -7 124 hypertension, congestive lanoxin, Sinemet G(3Tincreased - NCS,
* 24 106 heart failure, allergy to CR Pamelor, bilirubin wnl thru out

Friedman 57 104 some medications, BenadWl, study, mod to severe
108 109 gallbladder out, low back I&tail, Valiaone bilateral leg pain visit 6 to
162 106 strain, cIinical myelopathy, Cream, Tylenol, end of study
218 111 depreeeion, R. mastectomy, quinine, Lasix
225 197 CAcolon . resection,

insomnia,hypotonic
bladder,Px - +2 pedal
edema,
EKG NSR - poeeible
anteroseptal infarct non-
specific, ST-T wave
abnomnalities

6
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#
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Table 1 Pradpmole: Patients with Elevated LF’Ts(Outside pr~de~d ~~)

Adequate & WelI-Contm~ed Studies

0010

-1

Patient #
Investigator

● 1226

Richter

Agd

Race

671MAv

SOOTU/L

Day
of

Study

●Patients with ~ 2 increamd LPT abnormalities.

SOPTu/L

Day
or

Study

-7
22
50

value

9
304
206

Protocol: M/2730

GOTU/L

Day
of

Study

-7
29
50

—

Valu(

~

27
898
1552

Relevant MedicalHistov&

fiyskal Findjnm

intennitbnt hypotentin
epieodeq constipation,
kidney stones x 3- SumV
x 3 tdtraaound x 2,
impot43nce,skin cancem -
removal,
EKG - NSR with OCC.
Premature Sllpra.
venttialar complexes L.
anterior farncularblock,
CXR- small area discord
Btekctaeisat L. ba=
)therwiee essentia]]y
Iormal chest

ancomttant
Medication

Inve*kstor,Wmmea@
Relevsnt Info

e-ldepry~ abn. hepatic function at
Donnatal, viait 6- hepatitis eval. I
Siname~ 1* done for in~~d ~

pt. positive for ~ AB,
bilirubin rmain~ ~] “
th~ out study& Dt.
remained agykpti”rnatiq
study reeds stopped due ta
abn hepatic functim & pt.
allowed into open lsbel
when LFTret. to normal

I

(COntinued]



q ,’ .—.

Table 1 Prarnipexole: Patients with Elevated Lms (outside Pre-ckfirml hits)

Adequate & Well-Controlled Studies

Protocol: M/2730

SGo’ru/L SGPTu/L OGTU/L
Study Patient # Age/ Relevant Medical History & Conmmitallt Investigator ConunenW

# lnveetigator sad Day Day Day
physical Findings Medkden Relevant lob

Race of Valua of Value of Value
Study Study Study

0010 1193 6SiF/W -14 36 hypertension, allergy - Domperidone, bilirubin wnl thru out
23 22 sulfa, appendectomy, Dulcolax, Surgam, study, increased GGT-

st@ael 52 20 cholecystectomy, Fx R. amitriptyline, inv. comment “repeated
105 31 femur - internal fixation, calcium and judged not to be

161 54 arthritis, occasional carbonaba, clinically significant”
217 17 nocturnal visual Sineme$ ~lenol
224 167 hallucination% no frank #2, fluviral

peychosi~ Ievodopa related,
macular degeneration,
sciatica, E% GRIIM
murmur, oateoarthntic
knee%
CXR - cardiomegaly:
questionable density,
lingular lobe on the left -
etiologyun~
EKG NSR nondiagnostic
inferiorST, depression-
incompleteL. BBB, sinus

tachycerdia L axis
deviation, echo cardigram
scheduled due to one
episode of chest pain

9
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Review and Evaluation of CIinicalData

Safety Review

‘m 27 1997

Appiicatt”onInformation

NDA 20-667

Pharrnacia & Upjohn

NDA Safety Update Submission Date: January 10, 1997

Driig Na?ne

Generic: Pramipexole

Proposed Trade Name: Mirapexm

Drug Characteristics

/ Pharmacological Category: Dopamine agonist

\ Proposed Indications: 1) Primary symptomatic treatment of Parkinson’s disease.
2) Adjunctive treatment of Parkinson’s disease.

Dosage Foxms: Oral tablets in 0.125 mg, 0.25 mg, 1.0 mg, 1.25 mg, and 1.5 mg

Proposed Use:
Pramipexole should be given T. I.D.. Dosages should be increased
gradually from a starting dose of 0.375 mg/day and should not be
increased any sooner than every 5-7 days. In most studies a 7 week dose
escalation scheme was followed: 0.125 T. I.D., 0.25 T. I.D., 0.5 T. I.D.,
0.75 T. I.D., 1.0 T. I.D., 1.25 T. I.D., and at the 7th week to the
maximum dose of 1.5 T.I.D. Withdrawal should occur gradually over a
7-day period.

Safety UpaimeReviewer: John D. Balian, M.D.

Date of Review: February 27, 1997
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1 Summary of Prarnipexole Safety Update Review

The original 1SS summarized the safety experience for 1408 patients with about 815 person.
years (PYs) of pramipexole use, most of it (800 PYs) coming fkom the Parkinson’s Disease
(PD) trials. This stiety update brings the total to 2146 patients with 1925 PYs of prarnipexole
exposure, most of it (1878 PYs) coming fkom the PD trials. This increased exposure does not
change the findings, add new clinically signifimt 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
prarnipexole patients, but this is a reflection of more than doubling of the exposure, as noted
above. The reports on serious A.Es, dropouts, and common A.Es were much of the same when
compared to the original review. Since most of the new information comes from open-label
uncontrolled 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, prarnipexole use is not associated with increased risk for deaths, serious AEs, or
dropouts in PD patients. While there was a clear increase in CV effkcts (syncope and OSH)
attributable to pramipexole in the phase 1 healthy volunteers, no signifkant differences horn
placebo were observed in the phase 2/3 trials.

2



.
.

c. Table of Contents

(

Backgrou r i d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4
Overview of the Stie~ U@@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4

Methods oftietife~U@~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . . . . ...4
~viewof S*&hmes Idtitih M~s~b&@ . . . . . . . . . . . . . . . . ...4

Review Fhd@s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5Description oftie*ole Uvelop-Ro~ ......JJ11J11JJ:11:;5
DescriptionofthePopdation.... . . . . . . . . . . . .

Extent of Exposur e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .
Extent of Exposure, Ovdti S~ti~byktionof U= .....::J:;6

Mortality in Pbe2/3Stitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9
Mortality Compmdti Pkk . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9
DescriptionofDmths Obsati_ PrarnipexoIe’sUse . . . . . . . . . . . 10

AI1-Cause @AEDroputRisk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...11
ET Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...11
AT Studim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..11

Clinical Cbctetistim ofAEstit were Associate witiDropout . . . . . . . . . . . 11
Most Common AEsassocia&dwiti Dropout inETPatienu . . . . . . . . . . . 11
Most Common AEs /hmciated with Dropout in AT Patients. . . . . . . . . . . 12

Serious AEs Assmiati witi%tipexole . . . . . . . . . . . . . . . . . . . . . . . . . ...12
AERisks Associa&d witiRtipexole Use Irrespective ofSeveri~ . . . . . . . . . . 13

Overall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...13
ET Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . 13AT Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...13

Changes inbborato~Pmeters Associated witiP-pexole Use . . . . . . . . . . 15
Changes in Vitil SigmAssociated with Prtipexole Use.. . . . . . . . . . . . . . . . . 15
Changes tiECGP-e&rAsswiati withPrami~xole Use..... . . . . . . . . . . 15

Summary ofthe Safe~Exprienceti the Pramipexole Development Rogra . . . . . . . . . 15
Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...17
Labeling Recomendatiom . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . 17



.

(-” 2 Background

Following the review of NDA 20-667 (submitted by Pharrnacia & Upjohn on Dec 26, 199s),
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 @sease (PD),
upon the submission and favorable review of a safety update. The present subrnisssion is the
safety update report on pramipexole using 2/29/96 as the cutoff date.

2.1 Overview of the Safkty Update

The present submission is a compilation of data horn 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 submission 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 horn 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

Monnation 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

4
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c the division’s revised version forwarded to the spomor with the approvable letter. The sponsor
has completed the missing sections requested by the division and has responded to outstan~g
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. ‘I’hesponsor’s rationale is that it bring~undue
attention to a case that the sponsor cmsiders a “unique circumstance”. Of minor consequence,
the sponsor has not incoqxmted the data fkom 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 1SS described pramipexole treatment emergent AEs based upon observations fkom
19 Clinical Pharmacology studies, 16 completed phase II-III clinical trials, and 15 ongoing
trials.

Of the 19 clinical pharmacology studies involving 297 (260 PPX and 37 placebo) subjects, 17
were conducted in healthy volunteers, 1 (protocol 60) was conducted in volunteers with
impaired reml fimction, and 1 (n= 3) was conducted in APD patients.

/--

k. Of the 16 completed phase II-III clinical trials (i) 9 (studies--#l, 4, 17, and 21 in ET, and
studies---#lO, 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 (iii) 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 fkom 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:
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h’able4.1.1PatientAccountability (All Completed Studies)

Number of Patients

Pramipexole Placebo Comparator Totat

Pbaae I 260 37 297
(CJinieaI w

Phase IInII

PD Totat 794 633 I . 1511

EPD 416 262 678

APD 366 371 84 821

Other* 12 12

Schizophrenia 201 95 50 346

Depression 231 69 300

TOtat 1226 797~~ 2157

*Protocol 55, an Italian study was prematurelyterminated (Jan. %), because tbe investigator was not able to

recruitenoughpatients.

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.

4.2 Description of the Population

The updated demographic information of the RCTS is not different horn 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 prarnipexole 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:

6
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Patients
Includes
PY) and
PY).

Taw 4.6.1.1.NUMk ofPtimk~d ~~ ~n.y~ @YS)
inPatienkwithpramipcxoleUsesspto2 YCUS

completed TriaIs Complc&d+ OngoingTrials

N I PYs NO
Phase 1

I PYs
.

HcaIUsyVOiuntaUS+ 250 276
PDPaticssk(0023) 3 3
PhMC 2/3 (PD.Schiaophmnia ●nd~prSYSiOSS)

A11Patiask@
1213 351.46 2146** 1924.67**

0-24Months 1213 351.46 1924 135&92
*24 Men@ 353 223.71 939 11%.63
>12.24 Mm~ 2 2.84 671

All PD Patienti
986.54

782 305.72 1715 1878.94
0-24 Months 7tJ2 305.72 1493 1313.19
X-24 Months 350 219.93 936 J192.85
>12.24Monk o 669

ETPatienta&
983.7o

38g 134.59 777 867.56
0-24Mon~ 388 134.59 702 699.28
%-24Months 137 84.66 493 662.31
>12-24Months o

ATPaticn&&&
401 588.26

340 161.73 884 1001.98
0-24Months 340 161.73 737 604.50
>6-24Months 213 135.27 443 530.54
>12-24Mon& o 268 395.45

Schizophmsia patien~! 200 17.77 200 17.77
0-24Months 200 I7.77 200 17.77
>6-24Months o
>12-24Months o

~pression Patien~!! 231 27.96 231 27.96
0-24 Monti 231 27.96 231 27.96
W-24 Months 3 3.78 3 3.78 ,

h >12-24 Mon~ 2 2.84 2 2.g4
WSXCcounted only on=
147 AT PPXpatientswith continueduse beyond24 months(totalof 105.48additional
75 ET PPXpatients with continueduse beyond24 months(totalof 38.28 additiond

+ AUcompletedstudies wc 3,25,26,27,28,29,30,31, 47, 51,61,62,63,64,65,69, and 73;one on80ing study (o(w) _
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(_ @All complctsd studies are 1,4,7 ,10,15,17,18,19,20,21, Z 24,33,34,3637,43,48,49,snd63 sIIopen-labelongoinsmMi w ~
6,11,13,14,16,ands2.
# All AT + A]l ~ SWdia

& AllcompktsdETatiam 1,4,17, md21;di~&lmgo@H**mZ6,d 16.
&.&All completed AT studks am 10,18,19,20, ~ and 3t$ all opcm-lshclongoing AT studies arc 11,13,14, and 52.
! All completed schizopluenh studies am 7, 15,24,33,34,48,49, rnd 67.
!! AIl completed dcpmssion studiss sm 37 snd 43.

overall (including the extension trials that are ongoing), a total of 2146 patients ~th 1924.67
PYs of pramipexole use are included in the exposure data, most of it (1878.94 PYs) coming
horn the PD trials.

APPEARSTHISWAY
ON ORIGINAL
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c 4.4 Mortality in Phase 2/3 Studies

4.4.1 Pramipexole Mortality Compared to Placebo

Fifteen additional pramipexole patients and one placebo patient dkd 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 fkom 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: .

PDCompletedRCTS

ETPatients(studies1,4,21)

Pramipcxole 1 388 134.60 0.74 0.79

Placebo
(0.05,12.5)

1 235 106.5 0.90

AT Patients(SttSdkS10,19,20,22, 36)
I I I I

I‘
Pramipcxole 4 340 16!.7 2.5

Placebo 2 347
:0?36, 10.3)

154.9 1.3

Schizophrenia(studies 7, 15, 24, 33, 34,48,49, 67)

Pramipcxole o 200 17.8 0

Placebo o 95 9.2 0

Depression(stiles 37, 44)

Pranripcxole o 231 28.0 0.0

Placebo o 69 9.5 0.0

Completedand Opsn-bbcl OngoingTrids

~ Paucrsts(studies 1,4,21,2, 6, 16)

Prantipcxole 8 m 867.6 0.9 not
applicable

Placebo 1 235 106.5 0.9

AT Patients (studies )0, 19,20,22,36, 11, 13, 14, 52)

Pmmipexole 18 884 1002.0 1.8 not

Placebo
applicable

2 347 154.9 1.3

●* ~~ ~tjo (Relative~k) ofptipxole is defined as: (Dsath/lUl PYs of PPX)/@th/1~ pYsOfplacebo)
# Becauseall patientsintheongoingpartmceivcdprartsipcxole.

Four patients in study 0012 died bsst●rs not irdudcd in Otistable becassssthe t’arsdosnixatimtcodes, #of patieots, atmldrug exposure datawere
not avaitable. Among these patients, three (#23, 599 and 424) received PPX, ons (#118) rccsivcd placebo.

9
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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:

Table4.4.2.1PadcrstadeathsWhiCbocurrmd betweeo 1/31/9S ad 2/29/% I

study

Pramipexole

2 2128 406 Myocdial Mar&on

2333 359 Cardiacamest

2334 425 Suicide(secobarbkdO.D.)

11 1181 3% PldmonaryCascii

1227 237 Sudden Death

12% 152 Cardisc failure

1170 481 Myocardislhfarction

12 599 1% SuddenWA

13 SW 62 ? (lost to fouw-up)

89 87 ArrythnWcardiogcnic shock

478 105 pneumorda

16 16128 185 accidentalinjury (gunshot)

36 229 238 Multi-systemfaiks

52 423 241 Prostatecarcinoma

642 254 Myocardia3Infarction

Placebo

16 430 263 Cerebml lnfarcU7JTl I

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

Table 4.S.2 NusssberOfpatientsthat dropPedoutdueto eerlousfi
.

Numberof Pedents

PI) Tad 32

Em 13

APD 19

Schizophrenia 1

*resaioss 2

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.

Table4.5.2. I Prcswurediscandrnsadons:AT TriaIs (10, 19,M. 22, & 36)

Number(%) of Patients

Praosipcmle(N-MO) Placebo(N-347) B
ReasonFor Discotuinuation

maSoeSiptisss(N-84)

N % N % N %

AdverseEvesua 46 13.5 77 22.2 17 20.2

Lackof effmcy 3 0.9 5 1.4 1 1.2

ProtocolViolation 2 0.6 I 0.3 0 0.0

LIYst10MOw-up o 0 2 0.6 0 0.0

Olhcr 13 3.8 9 2.6 1 1.2

Toul Patiasu 64 18.8 94 27.1 19 22.6

This reveals no overall changes fkom 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 com@eM and henee there are no changes to the original review.

4.6.2 Most Common AEs assoeiati with Dropout in AT Patients

Table 4.6.2.1 is an updati Iist of AEs, &espmtive of severity, that were assock~ witi
dropout in more than 1% of AT patients:

studies includedh4/2730/ooIO,hU2730/oO19,IU/2730/o02CS,W2730/o022, and M/2730/0036

Only hallucimtiom were assoeiatti with dropout in more than 1% of prarnipexole patients and
occurred 2 times more ffequentiy than with placebo.

4.7 Serious AEs Associated with Pramipexole

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

Table4.7.I Freauaw ofsetiuaAEs

Numberof Seriousm

PramiPSxok
PD Total

2S8
EPD 121
APD 167

Schizophrctia

P P
2

ression
5

A tabulation of the number of patients with serious AEs reported in the safety update is detailed
in table 4.7.2:

12
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Tabk 4.7.2 NumberOf wthta with aariom &

Numberof patientswith Serious AEs

Prasn&ole

~ Total 171

99

2

3

.

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

rmmaomyolysls.
trials.

4.8 AE Risks Associated with Pramipexole Use Irrespective of Severity

4.8.1 OveralI

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 21% in the PPX arm and twice the rate of
placebo in the safety update:

Table 4.8.1.2.1
AT Patienrs

Adverse Events (kcursing Twica as Frequentlyas Placebo

V.p..

Number (%) of Patients

Psarnipcxole Placebo
Adverse Event N(%) N(%)

Total Patients(N) 340 348
PeripheralEdema 7 (2.1) 2 (0.6)

Weight Decrease 4 (1.2) 2 (0.6)

Arthritis 10(2.9) 3(0.9)

Twitching 6 (1.8) 1(0.3)

Bursitis 5 (1.s) 2 (0.6)

Hallucination 55 [16.2) 21(6.0)

13
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P8mnoklRc8ction I 6 (1.8) 1 (0.3)

,HYPcsthcsrn 8(2.4) 5(1.4)

Delusions 4 (1.2) 2 (0.6)

Rhinith 9 (2.7) 3 (0.9)

‘Wudtis
.

4 (1.2) 2(0.6)
Accandation Abnonndity 12(3.s) ql.n
~k ~.

Saldksiuchlai~lo. Nim3woo19. Mm3mUmoo W273MI022, d Mm30moM

Only hallucinations (16.2%) were reported in at least 5% of pramipexole patients and were
twice as fkequent as with placebo.

14
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4.9 Changes in Laboratory Parameters Associated with Prarnipexole Use

There are no new significant clinical findings or saf~ 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

5.1 General Comments

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

5.2 Cardiovascular System

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

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 fkdings or safety concerns in the 8 month “k$ety update.
No new cases of rhabdomyolysis are reported.

5.9 MusctdoskeletaI

There are no new significant CW findings or safety concer& 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 8 month safety update.

APP:3.RSTHISWAY
ONORIGINAL

,;PEARSTHISWAY
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6 Conclusion

Review oftietiti titiestie& u@kkdiwks titpti~xole k relatively safe. There
were no occurrences of adverse events that were not reported previously arid no general
increase in incidence rates fkom previously reported rates.

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

7 Labeling Recommendations

Adverse Events sectiorx

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

Precautions sectiorr

(I) The sponsor should note the occurrence of rhabdomyolysis even if the cicurnstances were
unique.

0 l&4L,d&
ohn D. Balian, M.D.

Clinical Reviewers, Safety Group
Div. of Neuropharmacologic Drug

Orig. NDA 20-667
HFD-120 Div. File

Products

HFD-120 GBurkhartWKatz\TWheelousUFeneyWShe~\~udsen~ti@
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Safety Team Leader’sReview of Clinical Data

NDA: NDA 20-667
Responseto ApprovableLetter

Date of Submission: January 07, 1997

Sponsor: Pharmaeia & 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 Adminktration: 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: 5113/97
------- ---—---—--_-——— —.——- ---—-—---—--—

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 helpfhl

because of limited number of events in most dose categories, and confounding of dose

whh duration of use.

The sponsor changed the pregmncy 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 pregmncy category of
‘C” is justified as per 201.57.



The sponsor aho 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 effkct generalizes to humans. Such caution seems justified
since there is little data addressing the long-tan effects of pramipexole use in humans.

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

A? PE~RS THISWAY
ONORIGINAL

APPEARSTHISWAY
ONONGINAL
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Background

The FDA issued an approvable letter for prarnipexole 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 prarnipexole. 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 ftequent than with pramipexole and waning 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. Ibrahirn 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 prarnipexole 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 pregmncy category of “B” while the
FDA had concluded that a pregmncy category of “C” is justified based upon the
available data. Second, there is some disagreement over the mture of the language to be
used to describe the uncertain relevance to humans of the retinal toxicity that was
observed in albino rats. Fimlly, the sponsor removed the precaution that described the
one patient with rhabdomyolysis that had been added by the FDA. These issues are
discussed fimt.herbelow along with the validity of the dose response and time since first
exposure amlyses conducted by the sponsor at the FDA’s request.

Pregnanq 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 prarnipexole
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 efkct on prolac~
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 thatthe
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 fitters available for review were suftlcient in the high dose
bromocriptine group. The labeling also describes the birth outcomes fkom 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
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

be

While there is some disagreement about whether the effects (loss of photoreceptor cells,
degeneration of retinal pigment epitheliums) 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.

Rhabdomyoiysis

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.
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In Dr. Balian’s original review of the NDA, there was a mean increase of about 20-30
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.

Efiect of Dose and Time Since First Exposure on AE Rates

Based upon 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 clari~ the role of dose and time on the risk
associated with pramipexole use. However, the amlyzes 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 Recornmenddtion

Review”of the pramipexole safety update and the sponsor’s response to the approvable
letter did not identi~ 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

7

the clinical studies.

~~

Greg B&l&art, M.D., M.S,
Safety Team Leader, Neuropharmacological Drug Products, HFD-120

CC:HFD- 120\BurkhartWatzWeber
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Statistical Review and Evacuation

\

NW& 20-667

Applicant:The Upjohn Company

Name of Drug: Pramipesole Tablets

Documents Reviewed: Vols. 324-325,344,346,355

Medical Oftker: John Feeney, M.D., HFD-120

The sponsor has

,’
t

,’

submitted a total of five (5) controlled trials in support of Pramiprexole (Ix) for
the treatment of Parkinson’s disease. This review is restricted to the 3 large trials designated
‘adequate and well-controlled’ by the sponsor. The sponsor has designated the other 2 as
‘supportive’. Trials 0001 and 0004 enrolled patients with early asymptomatic, idiopathic
Parkinson’s disease who were ~ receiving replacement levodopa therapy. Trial 0010 used PX as
an_ to levodopa replacement therapy in patients with less than optimal response to
levodopa as characterized by the presence of motor fluctuations.

Trial 0001 used stratified randomization (current selegiline use or not) among 26 centers in the
US. Three hundred thirty-five (335) patients were randomized to either placebo or the PX group
which experienced a 7 week dose escalation period (7 doses up to 4.5 mg/day) foIIowed by
a 24 week maintenance period.

The primary efficacy endpoint was the sum of scores of Parts II (13 activities each rated in
increasing severity from O-4) and III (14 components of physical status each rated in increasing
severity horn O-4) of the UPDRS (Unified Parkinson’s Disease Rating Scale). Secondary
endpoints included 1) Time to Failure (worsening of disease or unsatisfhcto~ therapeutic effect -
time until patient requires levodopa), 2) Modified Hoehn and Yahr ScaIe, and 3) individual
components (I%-@II and III) of the UPDRS. The sample size of 150/ann was derived using Part
III of the UPDRS results from DATATOP. The result foUows ftom designing 90% power to find
a treatment am di&erence of change fkom baseline between 1.8 and 3.6 using a standard deviation
of5.o.

The primary data set for analysis was to be all patients who had at least one dose and who had at
least one post-baseline measurement. The subset of those who actdly entered the maintenance-
period was added before the data was unblinded and was intended to confirm the robustness of
the results using prima~ data set. The primary analytic technique stated in the protocol was two-
way ANOVA with interaction of treatment and center always in the model.

.
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randomized 264 patients among 20 centers in the US and Canada. Patients were
randomized to either placebo or one of 4 doses of PX 1.5, 3.0, 4.5 or 6.0 mg/day. The dose
escalation phase lasted 6 weeks followed by a 4 week maintenance period.

The primary efficacy endpoint was the sum of scores of Parts I-III of the UPDRS. The secondary
endpoints were the ind~vidualcomponents of the UPDRS and the Hoehn and Yahr scale. The
sample size of 50/arm was derived using the sum of parts II and II t?om a previous study. From a
dose-response point of view, there was 80% power to detect a slope of 1.25 or, fkom a change
from baseline point of view, there was 82% power to detect a difference of 5.8 between the 4.5
mg/day and placebo groups.

As in TriaI 0001, the primmy data set for analysis was to be all patients who had at least one dose
and who had at least one post-baseIine measurement. The subset of those who actually entered
the maintenance period was added before the data was unblinded. With rega@ to the primaxy
analytic technique, the protocol states only: “In this dose-response study, the primary variables
will be analyzed by regression methods.”

Zrial 00IQ (not conducted under an IND) randomized 360 patients among 26 centers in the US
(22) and Canada (4). Patients were randomized to either placebo or the PX group which
experienced a 7 week dose escalation period (from .375 to 4.5 mg/day) followed by a 24 week
maintenance period. Patients who dropped from the trial prior to completing at least one-half of
the visits during the maintenance dose intewal during the double-blind part of the trial were to be
replaced unless the patient was dropped born the trial because of intolerable adverse events which
included worsening of the underlying Parkinson’s disease.

The prinwy efficacy endpoints were the following: 1) Part II of the UPDRS for both ‘on’and ‘off
periods and 2) Part II for ‘on’periods, only. Secondary endpoints included 1) Part II ‘on’and ‘off
separately), 2) Modified Hoehn and Yahr Scale for ‘on’and ‘off periods and a myriad of other
analyses. As with Trial 0001, the protocol-specified sample size of 150/arm was derived using
Part III of the UPDRS results horn DATATOP.

The primary data set for analysis was to be all patients who had at least one dose and who had at
least one post-baseline measurement. The primary analytic technique was two-way ANOVA with
interaction of treatment and center always in the model. AUC was also conducted as a
longitudird analysis. The timed walking test (50 feet) was analyzed using change from baseline.

Note: All figures and graphs were produced by the sponsor.
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In general, sII reported results are for the LO(2F analysis at the last visit during the maintenance
period. This review reports only the intent-to-treat (ITT) results since similar results are obtained
using only patients who entered the maintenance period.

There was no evidence of treatment by center interaction in any trial.

IAK?QQl

Two (2) patients did not have any post-baseline measurements. Thus the ITT~ta set consists of
333 patients. ,’

Table 1 dispIays the baseline characteristics of all randomized patients. There were no important
treatmentimbalances.

Table 2 displays the numbers of patients completing each phase of the trial. Approximately 80%
of the patients completed the maintenance period.

Tabks 3,4, and 5 display the changes horn baseline and statistical results for Parts ~ ~ and by
selegiline and anti-cholinergic status, respectively. Patients treated with PX clearly improved their
symptoms relative to those on placebo. On average, the LOCF change from baseline of patients
who discontinued from the PX arm (N= 16) was better than that of dropouts from the placebo am
(N=24): -.94 on P~ 1.58 on PBO for Part ~ and -.63 on P~ 5.04 on PBO for Part III.

Tables 6 and 7 display the changes from baseliie for the separate components of Parts II and ~
respectively.

The distribution of Hoehn and Yahr scale scores also reflected a treatment effect: improvement
from baseline: 27’XOP~ 16,5% PBO, worsening horn baseline: 16.7% P~ 23.5% PBO.

3



L The time to treatment failure analysis using the logrank test ~-.OO15) also indicates a treatment
benefit: 5 patients failed in the PX group while 22 t%iledin the PBO group.

There was no indication of dfierential treatment ef%kctby age, race or gender.

Uiu!2Q4

(_

Table 8 displays the treatment group baseline chamctmistics and Table 9 displays the numbers of
patients completing each phase of the trial. Approximately 90?4 of the patients completed the
maintenance phase.

#
Table 10 displays the statistical results for the primmy endpoint using the a@~ed dose as the
treatment group: sum of all 3 parts of the UPDRS. Each dose was statistically different from
placebo using even a conservative multiple comparison rule such as a simple Bonferroni
adjustment. The sponsor states that “there was no doswesponse relationship for effkacy
apparent across the range of pramipexole doses studied”.

With placebo in the analysis, a linear dose-response trend was detected with a p-value of .03
using the assigned dose group and .005 using the dose actually received.

When Parts II and III were analyzed separately, the overall test was statistically significant in
favor of PX for part III but not for part IL See Tables 11 and 12.

Table 13 displays the results for the individual components of Parts II and III which showed the

greatest average change from baseline.

Table 14 displays the distribution of patients who improved or worsened fi-om baseline on the

Hoehn and Yahr Scale. Approximately twice the number of patients on the 3 highest doses of
PX improved from baseline compared to the number who improved on placebo. “

The obvious question about this trial is why there was no statistical dflerence between drug and
placebo for Part II of the UPDRS unlike the result in Trial 0001. Thestandard deviations are the
same in both trials (3 .0). Comparing Table 3 to Table 11 indicates that the average treatment
difference was approximately 2.3 units in Trial 0001 as opposed to 1.5 in Trial 0004. The
average change from baseline on drug was 0.5 units less in the latter trial. The slightly smaller
overall sample size in Trial 0004 contributed to some extent.

4
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Table 15 displays the baseiine ir&ormation for the treatment groups.

Table 16 displays the number of patients who compkted each stage of the study. Approximately
80% of the patients mmpleted the trial a completer being one who *completed at least half of the
visits during the maintenance-dose interval (i.e., through VMt 15) or any patient who
discontinued trial medication because of intolerable adverse events”.

Figure 1 and Table 17 display the results when averaging the ‘on’and ‘off peziods for Part II of
the UPDRS using LOCI?.

Figure 2 and Table 18 display the results of Part III of the UPDRS using LOCF. The sponsor did
not report the results for just the ‘on’period as it stated it would in the repor&~owever, the
protocol makes no mention of restricting Part III to the ‘on’period.

Figures 3 and 4 disptay the results over time for the two respective primary endpoints. The
profiles are very similar to those using LOCF, indicating that there is little effect of dropouts on
the LOCF analyses.

In summary, the LOCF anaIyses were statistically significant on both primary endpoints.

Secondary endpoints which reached nominal significance were Part II ‘off periods (p<.001), Part
II ‘on’periods(p=.004), average percentage ‘o& time calculated from patient diaries (p<.001, see
Table 19 and Figure 5), levodopa dosage (p<.001), Schwab-England Disability Scale (p<.001)
for ‘off periods and P=.01 for ‘on’periods, and Modtied Hoehn and Yahr Scale (p<.001). The
timed walking test was ~ statistically significant.

The sponsor investigated demographic subgroups and the possibility of an interaction between
selegiline (1-deprenyl) and pramipexole. The demographic analyses did not produce any evidence
of interactions between treatment dtierence and age, race or gender. In Trials 0001, 0004 and
0010, 67%, 61% and 54’%of the patients were taking selegline, respectively. Table 20 (Trial
0004) displaysthe mean changes fkombaseline for active druggroups and placebo for patients
who were and were not taking selegiline on study. Table 21 (Trial 0010) displaysresults for only
patientstaking selegiline and for the fill data set. In Trial 0004, the dfierences from placebo
were larger among patients who did not take selegiline at the two highest doses of
pramiprexole. This maybe pr@ially explained by the larger placebo effect among the selegiline-
taking patients. None of the trials provide substantial evidence of an interaction between

* pramipexole and selegiiine use.

5



c
Trials 0001 and 0004 provide statisticallysignificantevidenee of efficacy in patients with early
PD. Trial 0001 was dose ranging up to 4.5mg/day. In trial 0004, although 6.Omg/day was
slightly numerically superior to 1.5mg/&y on the total UPDRS, there was no statistics evidence
that it is in fact more effective than 1.5n@ay.

Trial 0010 provides statistical evidence of eflicacy of a dose-ranging regimen of PX of up to
4.5mg/day as an adjunct to I-dopa therapy in patients with motor ktuations.

David Hobermq Ph.D. I
Mathematical Statistician

Concur: Dr. Sahlroot ~$ /0-1~. 76

Dr. Chi &
r ~146

kA#20-667
HFD-120/Dr. Leber
HFD-120/Dr. Katz
HFD-120/Dr. Feeney
HFD-120/Mr.Purvis
HFD-120/Mr. Nighswander
HFD-344/Dr. Lkook
HFD-710/Dr. Chi
HFD-710Dr. Sahlroot
HFD-710/Dr. Hoberman
HFD-710/chron

6
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TABLE 1

r. mm~phie cheraeterbtiu af Patiante8tScweexI
Number(%)dhtieata

Patiaatmta Pmlnipexole
(N-164) I (N-171) I P.vdue

76 (46.8)
86 (68.7)

6SA ‘
0.78
a8

87 (60S)
84 (4U)

62
0.66
80

OJ66

Male I Im(=o) I 98 [67.8) 1 OJ86
F’emdb I 69(86.0) I 7s (42.7) I
Whita

Weight (lbe)
I&an
SE

Max

166.6
248
101
%0

1662(X%169)
279
96

282

0.740
,’

0.6s6

Height [in)
.“ Mean 67.1

S.E. 0.3
Min 68

76

smoking Him
Nonemoker 76 (482)
malokar 76 (46.8)
Smoker 9 (!55)

Ueeof Aloohoi
NemrDrioks 66(82.5)
AveragaConsumption 108 (6S.9)
ExcessiveConsumption 1 (0.61)

Duration of ParkineOa’8
Diaeaae

Mm 2
SE. 0.16

h%in o
11.6

UPDRS Part XI(ADIJ Total

66s Ckl?o)
0.88 0.631
M
76 I

*

1.7
0.12

0.097

0
7.2

I
scorn

SE

Max 20 22
UPDRS Part III (Motor
E “~ Total SOOIU

Mean 18.8 (N=162) 18.7(N-170)
o.n o.n 0.966

it 1 3
63 68

ModiEedHeeha&Yahr

1.6 (N-1’S) M
SE 0.04 0.0s 0.648

1
: 8

CUrmcltL.depraIlylUae
Yea 112 ml 0.460
No 52 68

Cuxmnt Anti4dinemgie u9e
Yea 19 24 0.811
No 14s 147

,
~. Appendix (2 Table &
AtAmwiatis ADL = ActMiee Of~y ~tin&

.
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TABLE 2

.-

. Dieuoeition of Patient8 EumIlod in the Study
I . I TredmentGi’ouoJI
I t

.
PPx I 1

I , J
No. ofktients Randomized I N-164 N=I7l

No.(%)& llW Wienb 162(99) 170(99)

NoI%)ofPti-ta (krmleti Ascendinz-doeePbeee I 162(92) 161(64). . . —. —.- 1 ,

No.(%)ofPathnte CompletingMaintenancePbese 136(6s) 127 (so)
Nol%)ofP=tien@merontinuinEStudy 26(17) % (20) 4
I&aeon fmDiscontinuation

Adver8e Ewnta

Wmeldng0m8eueb 4(2) 16 (9)
wOmeningofotberh—emdmg““lxeease o (o) 1 m
Other 1s (Xl)

Urmtkfactory‘Ih’apeutic Jimct? 1 (1) :a
ProtocolVidatim 1 (1) o (o)
Lostto Fdlm-up 2 m o (o)
WithdmwalofConsent 2 (1) 2 (1)

1 Other o (o) 1(1) 1
pw Appudix c: Table Z1.

Intent40-trea&thenumberafpstientsineachtreatmentgnnxpti be number
~adwk~dti- wbdtidymmdti~titim

~ poebbeline follow-up.
DefinedM UwreexdngofP8rkineon’sdiseue.

c Detlned8enoanomtioa hutStillUne8tisfactoryther8pellti0-

.



TABLE 3

Atijaut9d*Maulaum61mlLBee&o inuPDRsPutlrrotdsoomb,
M8intuunoeIate+rml .

.

TABLE 4

, Mjueted” Meanchangefkom BAiueiJi uPDRsPutlrx TatalseAb,
Ihilatellelloahrml

Illtent.td’mmt-An P8tiezl*LOCP
Maintuunce Week

Od

(N-162)

mil!%s) 18B -2.6 -2.s -L6 -0s 0.4 0.6

P-Velue - So.0001 So.0001 So.0001j So.0001 So.0001 So.0001
So~ ~ C: Tabh 10.2

:
Adjustedby investi@ar end inveaiige&-by-treatmentintmadon
sumd 14ComponentofuPDRsPartIII.

; MmHmtimti~**V*t2~*W*U*ti*.
WeekOb tbeendp@itoftheumndingdiminternal.

TABLE 5

Me&acbulge Prom BMeliaeilluPDRa
P*lIuul IIqTOtdseorebyIrdepfulyl8adAti%TIloliuer#Cuugq

AlsPatienh

CmConlitant lhmtnlent Partxr Put@
- N yell N N. N Yce

l+x’enyl
112 -19 51 -L6

112 0.s 66 0.7 112 M 67 L6

Anticholinergic
1=

19 -1s lU -L9 IS 4.6 149 -4.6

24 0.1 146 0.4 w L4 145 L4

So-” &pen& C: Tdlus 11.lA & lUA.

:
Sum d 13 componentsofUPDRSPert II.
Sumof14mponents afUPDRSPut IIL

.,
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I Umltshrtlxhalidxd compoaIemt8
Muuclkang8s%Jllri~n taiadpoblt

IPPXM31mdmellt Gmlp
UPDRS CompoMnt

I N-m I N-170
I

0.0 0.0
Sdivdk 0.0 4.1

SWdkwing 0.0 I 0.0
Handti@ -03 0.0
cut fOOdblldlingUbn& 42 0.0

~ 42 0.1
IMene -0.1 I 0.0.-
TumilYginbew@dng do&e I -M I 0.1 I
Falling 0.0 I 0.0

--wlkiQiT 0.0 0.1 .

walking -0.1 I 0.0
-0.4 0.0 .

= ~PMd= TdAd to
I

-0.1 0.1 ;i
—

TABLE 7

UPIXtS Put IIISndividudCompoaente
MeanCbnge Fmrn Bauliao h Endpoint

All Patient#
htment Gnntp

UPDRSCumpment PPX
I_

no
N-W Nm170

speech I -0.1 I O.1
Faciel axnrembn 4.1 an I

‘kemor d rest(face) I a.1 1 ‘– –n–n-
nemor8tTest(Idtx8n4 -02 0.0
‘Ihmm atred(RightHand) -0s ● 0.0
Tremoratmst(LeftFoot) -0.1 0.0

‘h’emar atm (RightFoot) -0.1 0.0
ktiml m poshmLl&emardbende (IA 0.0 0.0
Hand)
ActionofpOe&raltrenmoflunde -0.1 0.0
mightHa)
Rigidity (neck) -0.1 0.0
Rigidi* Oeftupperextremity) -0s 0.0
Rigidity(rightupperextmmityl 4.9 0.0
Rigidi&(’leftlowerextremity) -0.1 0.1
Ri@d&(rightlower “w) -0.1 0.0
Fingertepe(left) -0.4 0.1
Pingertepe(right) -0.4 0.1
Hsnd mavemente Oeft) I -0.4 0.1

Hendmowmenta(xight) -0.3 0.1, 1

Repiddtemsting movemente(Ldt
I

-02 I 0.1
Hnndl I-—. _ 1 1

Rmpidakerzu~ movemente (Right -03 0.1 I
Hand)

k @i* (left) -M 0.1
Leg8gility(right) -0s 0.1
Arieingkm * 0.0 02

0.0 0.1
Geit -&l 0.0
FOetwrd8tabmty al -0.1
-.. .
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TABLE 8

SELECI’H) DEMOGMPRICANDMSELXNEFACTQIM

m (m-n Y-a) 602 622 62.7 62.8 So& 0.67

6ex (%male) 646 62.0 6s.0 66.1 0.60

m (%aaucaek) S6.8 98.0 96.8 98Z S6.1 0.66

durationaf dieease 14 2.0 m 2.8 L6
(meanYeaml)

0.16
,
t

currenteelegiiiaeuse S6.6 66.0 66.7 682
(%yea)

68a~ 0.66

UPDRstOtalacore 26.0 - 28.8 27S 329 26.7 0.06
(mean P&M)

Hoehnand Yabr L6 M L8 La L6 0.62
ecmw(mean uointa)

TABLE 9

PATIENT DISPOSITION~ TOLERABIIJ’1’Y- NUMBER PATIENTS (%)

Endpoint Pramipexole - aasigned doee Plaoebo

L6 mgfday 3.0 mglday 45 mgkby 6.0 Il@ay

Number mndomized 64 60 64 66 51

number(%) completing 47 (87.0) 46 (96.0) 62 (66.s) 47 (86.6) 61 (100.0)
aacendingdose

number (%)completing 44 (813) 48(66.0) 60(92.6) 46(88.6) 60(98.0)
maintenance

number(%)complding 44(81.6) 46(920) 48(79.6) 37(67.8) 49(96J)
at aasigned doee.
tolerab!wy

namber (%)amplab 44(8L5) 48 (96.0) 60 (626) 4 (60.0) 60 (98.0)
With one or no do50 .-

reductione

munber (%) does limited 2 (8.7) 3 (6.0) 7 (19.o) 10 (N3.2)
duxingaacmdbg &me

1 (2.0)

intexvaldue to cMcal
intcderszwe



TABLE 10

UPDRS TOTAL SCORE CHANGE PROIM ~

t’--
L.

●@u9ted fbr ammtmaf%ct8nd &eetmnt ~ ~ter intemcdon #
t

TABLE 11

UPDRS P= II - CHANGE FROM IMSELINE

I%mipexole - A8eigned Doee
P8mmeter 1

L5 nlg/&y a mgftiy 496 IE@i8y
Placebo

6.0mgfday
Ila n=so

U651
E=64

baeeline S.o 8.0 ?.3 8.8 82

mean cblinge* -M -19 -1.6 -L8 -0.3

pailwiee p value NJ). ND N.D. NJ). NJ).
w plecew

overall p value 0.0613

●Adjnstdfor centerand treatment by cenkr interaction .
*NJ). - not &ne time overd p yslue not aigni5cant

TABLE 12

UPDRS PART III - CHANGEPROM ~
II

Prunipewle =Assigned Doee
Puunetar

13 B@8y
I

300 Xl@&y
I

4s m@8y
I

6.0 rngl~
Pleoebo

1
a=51 -

E=53 xl=50 11=54

baseline 19.4 19.3 182 as 19.6

meen change* 43! -3.8 4.7 -&l -0.8

painviee p value 0.0052 0.0151 0.0016 0.0005
m plecebo

overallp due 0.0048
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TABLE 14

MODII!3EDHOEHN AND YAHB SCALE - PERCENT CHANGE

~ti~(%) 19s

wr8ened&mbu&lm(%) 17.s

;;“
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c TABLE 16

JMpodtiorlfaPatiultsR@rdzcd IatothcTriaI

NurobaofParicasRaa&mkd

NuolbaofPatiulB whoPrtnnmfdyDiacdud

Diacoluimedlhlem
Mvase ihnts

worseOiOgoflxs8aseLhldcrTrM
Worscnhlgof Re-SMshgDi$ascs
CMrrMvasc Ewnts

Lackof-
Adolini$uaiWRe.3$mn

RomcOlviolation
L.02tmFouow-llp
wlth&awalOfbt

OtMr

mucehw A~~ M.12U51?NG 1.1. 15.12UST2NG7.I. 15.12U~72

d
181(m)

18! (100)

X51 (83.4)

30 (16.6)

3 (1.7)
o (0.0)

21 (11.6)
o (0.0)

1 (0.Q
o (0.0)
~ (2.2)
1 (0.6)

bcrofPaIiaasf
PLAC50
17$)1(1~)

17s1 (99.4)

MO (782)

39 (21.8)

9 (5.0)
3 (1.7)

18 (1OJ)
o (0.0)

o (0.0)
2 (1.1)
3 (L?-)
4 (2.2)

lwmL
360(loo)

359 (99.7)

291 (80.8)

69 (19.2)

,
t

.’ 1~ (33)
3 (Oa)

39 (10.8)
o (0.0)

1 (03)
2 (0.6)
7 . (19)
5 (1.4),

oneparlcnt(los4* H7)wsm@omizd tluolbcplaalKluranncat~bucdkconammd~mm~.
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TABLE 19

c
h-on-m-

S&=

SD.= 21.46 2275
*

173 ~
Meanu
SD.=

33.48
2199 34.35 33.70 33.18

u= 2276 33.s9
172 ]7~ 23.69 X63

35.13
h h- A~ 1S.92 =A?Yx)c 4S.1 ]7~
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m “ In -
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TABLE 20

I

Wx a.o mp I?mx 4.s ~ ?Px ..” ~ I

I
#[ R~

a,
tin hmti

-.

17. s1 26.7 SJ.8
So.sl Zz.pl

1s.2 1s.; 94.s1
s -s. s —--1

TABLE 21

..- UFDW FartU ~vcragcof ‘off’and‘on’periodsChangetim BascIiucto
F- forL-Upmyl UsersOnlyandAIl patients.

-.
* obscnmtionQricd Fcmwmjmysjs

~m4&Tut Dauw
Pxamipexole L- ‘iU$l?!s

-272
n= 179 -297

Placebo
-0.47

0=97

0=]71
~~

pvalue So.0001
n=93
O.ms

UPDRS PartIll ChangelimnBaelinc toF~ forL-~re@ Users
my andAil Paticllt&

List Obscntuim Cimid Fomti Anafysis

~(eDt-10-T~t”Dauset
~e -5.64

Placebo
n=179
-279

n=97
-306

rwallx
n=171 ‘

0.01
n=93 .
0.01



MEMORANDUM DEPARIWNT OF HEALTH AND HIRtAhfktEIt~d%
PUBLICHEALTHSERVICE

CENER

DA= ikiy 12, 1996

FROM

S~ Request for Assessment of a Trademark for a Proposed Drug
Product

TO: Daniel Boring, Chair
Labeling and Nomenclature Committee
HFD-600, Metropark North II

Proposed Trademark MIF&il?EX (Pramimxole) Tablets NDA 20-667

Established name, including dosage form: PramiDexole Tablets

Other trademarks by the same fm for companion products: None

Indications for Use (may be a summary if proposed statement is Icngthy):

treatment of the S&M and symDtoms of idiopathic PWkinson’s disease

Initial comments from the submitter: (concerns, obsenations, etc.)

See attached COprnof tbe Wcscriptioq In-ns and U- Ovedeaage+and Dosage and
Administmtion= Sections of the package inseti

.

Any questions can Jack Puwis, 4-5525.

k,d.
cc: OFUG NDA 20-667, HFD-120, HFD-120/SBlum/Zarifa, HFD-120/JPurvis/rd4122/96

9P 744%

.



Consult #641

MIRAPEX pramipexole tablets

TheLNC noted the following look alildsound alike conflicts with the trademark:
MIRASEPT (OTC contact lens solution) and minaprine (antipsychotic unavailable in the
U.S.) however, the Committee believes there is a low potential for confusion with these
names given the different storage environments for each product. The Committee found no
misleading or fanciful aspects

●

The Committee has no reason

h the proposed proprie~ name.

to fmd the proposed nameunacceptable.

$/=f ~~,Chair
CDER titig ~d nclature Committee

●

.



ENVIRONMENTAL ASSESSMENT

FINDING
●

OF NO SIGNIFICANT IMPACT

FOR

TRADE NAME NOT GIVEN

( Pramipexole ) USAN, INN

COMPRESSED TABLET 0.125, 0.25, 1.0, 1.25,
1.5 mg

NDA 20-667

THE UPJOHN COMP~

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

DIVISION OF NEUROPHARMACOLOGI CAL DRUG

PRODUCTS

(HFD-120)



●

The National

FINDING OF NO SIGNIFICANT IMPACT

NDA 20-667

TRADE NAME NOT GIVEN

(Pramipexole) Tablets

. .<
Environmental Policy Act of 1969 (NEPA) requires all

Federal agencies to assess the environmental impact of ~heir
actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product
applications as an integral part of its regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and
Research has carefully considered the potential environmental
impact of this action and has concluded that this action will not
have a significant effect on the quality of the human environment
and that an environmental impact statement therefore will not be
prepared.

In support of their new drug application for Pramipexole, The
UpJohn Company prepared an environmental assessment (attached) in
accordance with 21 CFR 25.31a which evaluates the potential
environmental impacts of the manufacture, use and disposal of the
product.

Pramipexole is a chemically synthesized drug which is
administered as a tablet in the treatment of Parkinson’s disease.
The drug substance will be manufactured by ;

. The drug product will be
manufa~tured by The UpJohn Company, Arecibo, Puerto Rico. The
finished drug product will be used in hospitals, clinics and/or
by patients in-their homes.

Pramipexole may enter the environment from manufacturing sites,
disposal of pharmaceutical waste, and from excretion from
patients. Due to the relatively small projected use i.n this
country, adverse environmental effects from distribution are not
anticipated.

Disposal of the drug may result from out of specification lots,
discarding of unused or expired product, and user disposal of
empty or partly used product and packaging. Returned or out-of-
specification drug substance and rejected or returned drug
product will be disposed of at a licensed incineration facility.
At U.S. hospitals and clinics, empty or partially empty packages

FONSI for NDA 20-667 Page 2



will be disposed according to hospital/clinic regulations.
home use,

From
empty or partially empty containers will typically be

disposed of by a community’s solid waste management system which
may include landfills, incineration and recycling, while minimal
quantities of unused drug may be disposed of in the sewer system.

The Center for Drug Evaluation and Research has concluded that
the product can be manufactured, used and disposed of without any
expected adverse environmental effects. Precautions taken at the
site~ of manufacture of the bulk product and its final
formulation are expected to minimize occupational exposures and
environmental release. Adverse effects are not anticipated upon
endangered or threatened species or upon property listed in or ,.4
eligible for listing in the National Register of Historic Places.

APPEARS THIS WAY
ON ORIGIML

APPEARSTHISWAY
ON ORIGINAL

APPEARSTHISWAY
ON ORIGINAL

FONSI for NDA 20-667 Page 3
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42iiLE-
PREPARED BY
Carl J. Berninger, Ph.D.
Environmental Scientist

●Environmental Assessment Team
Center for Drug Evaluation and Research

A.—

CON&JR RED d

Team Leader
Environmental Assessment Team
Center for Drug Evaluation and Research

Attachments : Environmental Assessment (FOI copy)
Material Safety Data Sheet for drug substance
included

Copies :

HFD-120

Jack Purvis
Original NDA 20-667
Division File for NDA 20-667$

HFD-205

FOI copy

HFD-357

EA File
Docket File
C. Berninger 5/6/96

, .,

FONSI for NDA 20-667 Page 4
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ENVIRONMENTALMSESSMENT REPORT(MU

1. ‘ DATE

December 8, 1995
Febmary 22, 1996 (revision)

2. NAME OF APPLICANT

The Upjohn Company

3. ADDRESS

The mailing address and telephone number of The Upjohn Company are:

7000 Portage Road
Kalamazoo, Michigan 49001
Corporate telephone numlxz (616) 323400

4. DESCRIPTION OF THE PROPOSED ACTION

This environmental assessment is submitted in compliance with 21CFR Psrt
25.31a to accompany the New Drug Application (NDA) #20-667 for pramipexole
tablets.

Ab. Need fm Action

This environmental assessment is required to accompany the NDA #20-667 for
pramipexole tablets. Ihwnipexole tablets are indicated for the treatment of the signs
and symptoms of idiopathic Parkinson’s disease.

The fret-year patient population is estimated to be 9,600.
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k kuhction LOcations

● Substance
●

The dmg substance will be purchased by The Upjohn Company (Upjohn) born

Boehringer Ingelheim KG
D-55216 Ingelheim am Rhein
Germany

● a Product

The drug product will be formulated and packaged at The Upjohn
Manufacturing Company (UMCJ in Arecibo, Puerto Rico, located south of Puerto Rico

Highway No. 2 Km 60.0 (see non-cofildential Appendix 1). This facility is in the

Barceloneta Industrial Complex which was promoted by the Puerto Rico Industrial

Development Corporation (PRIDCO) to attract pharmaceutical and other industrial

plants, At this time, there are at least ten industries located in this industrial area.

Some of those nearby companies include Pfizer, Abbott, and Merck. The nearest

school is approximately three kilometers east of the project site, on PR Highway No. 2.

Most of the land surrounding the site continues to be used for agricultural purposes

with pineapples as the chief mp. The plant site occupies a portion of 94.3 hectares
lying south of State Road PR-2 and 3 kilometers west of State Road PR-140 at Cruce
Dhvilla. About 13.8 hectares of the Upjohn land consist of karst formation [an area of
irregular limestone in which erosion has produced f~ures, sinkholes, underground
streams, and caverns]. The remaining 80.5 hectares of the land that were formerly
used for cultivation of sugar cane and for pasture are relatively flat in a tropical
climate. The Upjohn Manufacturing Company consists of nine main buildings and
some outside facilities and storage tanks.

AL LocationsOiuse

The ultimate use and disposal of the finished product will be mainly at
residences, hospitals, and clinics, and nursing homes. Finished products will be stored
in distribution centers throughout the U.S. prior to transportation for sale.

Le. Dispoad Sites

Disposal of drug substance or drug product may result from processing or
distribution activities in the form of off-specflcation lots, returned
user disposal of individual units of empty or partly empty finished

goods, or horn end
product containers.

2



Pramipexole Tableta NDA
Itam 3, Chemistry, Manufacturing and Controls
Part V. Environmental Aeaaument Report - Revised

The present inhstru cture at the proposed manufacturing sites provides for the
following recovery and/or ultimate disposal ‘mechanis~

● Off Snec@@on I.@.s
. .

● .

Off-specfication 10* or rejected goods will be disposed of by incineration at
Chambers Medical Technologies (CMT) in Hampton, South Carolina. [CMT has the
following permits granted by the South Carolina Department of Health: air permit
#1280-0021-CCq NPDES permit No. SCO042242.I

. turned Go@

Returned goods of the drug product received at Upjohn will be incinerated in an
on-site incinerator (interim status treatment storage and disposal facility).

Incinerator. The incinerator is being operated as a Resource
Conse~ation and Recovery Act (RCRA) interim status treatment storage and disposal
facili& under #MIDOO0820381 in compliance with 40 CFR 264, Subpsrt O
requirements. Additionally, 40 CFR 265.l(b) and Section 3005(e) of RCRA provide for
thecontinuedoperationofan existingfacili~thatmeetscertainconditions,untilfuml
administrativedispositionoftheowner’sandoperator’spermitapplicationismade.

The incinerator is a two-stage system the primary chamber rotary kiln
operates at a minimum of 700 ‘F, the secondary chamber, where final destruction of
the product and off-gasses occurs, operates at a minimum of 1,904 *F. The incinerator
is equipped with a pollution control equipment train designed to remove gaseous and
particulate pollutants. The pollution conlrol equipment consists ofi a quench section,
an acid-gas pre-scrubber, a Venturi scrubber, an entrainment separator, an induced
draft fan, and an exhaust stack.

A hazardouswaste RCRA Part B/Act 451, Part 111 permit application hss been
submitted to the Waste Management Division of the Michigsn Department of Natural
Resources (now the Michigan Department of Environmental Quali~ , MDEQ) in
Lansing, Michigan. The Upjohn faciliW is operating under interim status provisions
until action is taken on the permit application. MDEQ action on the permit
application is expecfad in 1996. The State air permit issued on July 15, 1980 (#242-
80), revised to incorporate the Act 451, Part 111 requirements, was approved on May
26, 1993.

3
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All necessary permits are in place for the manufacture of this product to begin,
as an existing interim status facility in accordance with Section 3005(e) of RCRA and
Michigan Act 451, Part 111 licensing requirement.

w

Ash generated as a result of the incineration process will be sent to a permitted
hazardous waste landfiil. At the present time, Upjohn uses the following facilities:

● Chemical Waste Management, Trade Waste Incinerator Division, 7 Mobile
Avenue, Sauget, IL, operating under EPA ID No. ILD 098642424 and Illinois
Environmental Protection Agency No. IEPA 163121-,

. Systech Environmental Corporation in Alpena, MI, operating under EPA ID
No. MID981200835 and State Air Permit No. 587-93; or in Paulding, OH,
operating under EPA ID No. 0HDO05048947 and State Air Permit Nos.
0363000002P016 and 0363000002P017;

● Continental Cement in Hannibal, MO, operating under EPA ID No.
MOD054018288 and Air Permit No. 1086-OO4A,

● Upjohn may use other facilities for such disposal which are suitable forthat
PWIXM and properly permitted.

We have identitled hazardous waste as well as air permits as given to us by
these facilities, but there may be other permits and licenses applicable which are
currently held by the facilities. While Upjohn has contracts with each of these
facilities that require compliance with all applicable laws and regulations, Upjohn does
not own, operate, or control these facilities. The waste stream profiles established
with the hazardous waste landfill sites contain an a.tlkmation by the facility of its
compliance status. All facilities are audited and approved for use by Upjohn
environmental auditors prior to the f~t shipment of waste ii=omUpjohn to the sik.

Discarded F40duct m
. . .

● ~ Sett ngi

Any discarded product or product containers generated in a hospital or clinic\
setting would @pically be disposed in accordance with applicable Federal, State and
local regulations.

4
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5. IDENTIFICATION OF CHEMICAL SUIH1’ANCES THAT ARE THE
SUBJECT OF THE PROPOSEDA(YI’ION

. “ Hmrmaceutical Formulation

The material safe~ data sheet (MSDS) for the drug substance, pramipexole, is
included as non-cofildential Appendix 2. ,.

The list of ingredients used in formulating the drug product, pramipexole
tablets, is included as non-contldential Appendix 3.

6. INTRODUCTION OF SUIWI’ANCES IN’N) THE ENVIRONMENT

The drug substance and drug product are not expected to be introduced into the

environment through transportation and storage. Roduct will be shipped in

Department of lkmsportation (DOlll specifkation packaging. Ramipexole is not

regulated as a hazardous material under current DOT regulations. Roduct ready for

shipment will be stored in either the manufacturing facility or distribution centers.

Both maintain security through limited access.

6.a Substance Expected to be Emitted

Portions of the ingredients, as listed in non-confidential Appendix 3, maybe
released to the environment as a result of the proposed action.

Please refer to format item 6.b. for further specific disposal operations covering
air, water, and solid waste streams.

Permits and other actions covering specflc environmental regulations in force
at UMC’S chemical~rocessing comple~ including permit numbers and expiration
dates where applicable, are eurnmarized in the Permits Chart included as non-
confidential Appendix 5 to include:

● Permit Description
● Regulatory Agency
● Permit No.
● Issue Date
● Expiration Date

5
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See also The Upjohn Company’s Permits Chart included as non-cotildential Appendix
6 for an itemization of regulations and permits specMc to the on-site approved
incinerator.

w

6.b. controls Iibrded

● Chemical Process

See the letter dated 26 October 1995 &om the Ministry for the Environment
and Forestry (non-ccmildential Appendix 4) certifying Boehringer Ingelheim’s 031)
manufacture in accordance with all German environmental laws and regulations.

. Ibrmacautical Formulation

. Air Emission~

Particulate emissions from the drug product are controlled through the use of
the following equipment, with efficiencies at 99% by weight.

● dust collectors
. pre-fdter system followed by HEPA falters for each dryer plus dust collector at

the dryer room

Thisequipment is covered by the Puerto Rico Environmental Quality Board

(EQB) under Temporary Air Operation Permit No. PFE-09-1194-1317-1-O [see
Appendix 4 for a listing of permitskenewal status]

● Aaueous W* Streamq

Aqueous waste streams are generated &om washes of process equipment at the
pharmaceutical ~ The equipment is washed with water and detergenta &C-30 or
Alcono> Darrnex -, alcohol 8&or isopropyl alcohol (IPA), Sprex AC]. These
streams are discharged to the Puerto Rico Aqueduct & Sewer Authori~ (PRASA). [see
Appendix 4 for a listing of permitskenewal status]

● Waste Sol en@v

The pramipexole tablets process does not generate waste solvents.

6
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.
● Wasbg

Residues &om dust collectors and rags and towels used on cleaning of
pack!tiging lines and drying of small equipment parts are tired onsite at the mntainer
storage area (CSA) (permitted area for storage of hazardous, special, and nonhazardous
wastes) prior to shipment to Chambers Medical Technologies (CMT) in bpton,
South Carolina. [CMT has the following permits granted by the South Carolina
Department of Health: air permit #1280-0021-CQ NPDES permit No. SCO042242.I

6.G Citation of and Statement of Compliance with Applicable E-on
Requirements

The following regulations or standards are cited as applicable to the proposed
action:

1. P.R. Public Law 9, The Environmental Public Policy Act of 1970, as amended
(local regulation applicable to the Commonwealth of Puerto Rico):
● Air Pollution Control Regulations
● Water Quality Standards
. Regulations for the Control of Hazardous and Non-Hazardous Wastes

Underground Injection Control Regulations
2. ~erto Rico Public Law #163 of May 3, 1949, as amended, The Puerto Rico

Aqueduc: and Sewer Authority, as amended.
3. P.R. Occupational Safety and Health Act of 1907, as amended (local regulation

applicable to the Commonwealth of Puerto Rico).

● Emission Requirements. UMC states that it is in compliance with, or on

am etiorceable schedule to be in compliance with, all emission requirements set forth

in permits, consent decrees and administrative orders applicable to the manufacture of

the drug product, pramipexole tablets, at its facilities in Arecibo, Puerto Rico, as well

as emission requirements set forth in applicable Federal, State, and local statutes and

regulations applicable to the manufacture of the drug product, pramipexole tablets, at

its facilities in Arecibo, Puerto Rico.

. OSHA Requirements. Upjohn cert~les that it has comprehensive
programs and practices in place addressing all applicable OSHA requirements.

6.d. Diacwsion of the Effbct of the Approval on Cmmmt Emissions

Approval of the proposed action will not result in the modification of the UMC
Puerto Rico site existing facilities.

7
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Projecting to the fifth year of production, all discharges Ilom the production of
pramipexole tablets are permitted and will not affect compliance with current emission
requirements. Waste water emission for this drug product will be <1% of the permit
limit.

6.e. ~um Expected Environmental Concentration(MEEC)

Estimations of the theoretical maximum environmental Concentration(MEEC)
can be made using the following equation

MEEC (ppm) = lbslyr production X S.9 E“

= (AXBXCXDXEXF)

where:

A = pounds per year production

B = year/365 daya

c = day person/150 gallons
D = 1./264 million person US population
E = gallons/8.34
F = 1 million

Utilizing the fti-year production forecast of 172.4 kg, the maximum

environmental concentration that could be achieved is 3.3 x 10E4 ppm. This

concentration assumes complete and instantaneous release of the entire year’s

production, with no degradation.

These MEECS reflect the worst<ase assumptions of instantaneous release and
dispersion of.the entire year’s production with no allowance for biodegradation,
hydrolysis, or otherwmoval mechanisms.

CDER has routinely found that drugs at concentrations less than 1 ppb have no
signifkant effect on relevant standard test organisms snd therefore are unlikely to
have a signflcant effect on the environment. CDER has also determined that
~ormation for environmental assessment format items 7, 8, 9, 10, 11, and 15 will
normally not be needed whose e+ted introduction concentration is less than 1 ppb.

Since the calculated MEEC for pramipexole is less than 1 ppb, the format items
mentioned above have not been included.
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In summary, based on worst~ analysis, pramipexole may reasonably be

anticipated to be nontoxic according to the definition found at 21 CFR 25.lf0)(6).

14.i.),

7.

14.J.),

8.

14.J.),

9.

14.J.),

10.

14.J.),

11.

14.J.),

Based on information in CDER’S revised guidance document (see Reference
information for this format item is not included for this document.

FATE OF EMI’11’EDSUBSTANCES IN THE ENVIRONMENT

Based on information in CDER’S revised guidance document (see Reference
information for this format item is not included for this document.

ENVIRONMENTAL EFFEC’IS OF RELEASED SUBSTANCES

Based on information in CDER’S revised guidance document (see Reference
information for this format item is not included for this document.

USE OF RESOURCES AND ENERGY

Based on information in CDER’S revised guidante document (see Reference
information for this format item is not included for this document.

MI’IXGATION MEASURES

Based on information in CDER’S revised guidance document (see Reference
information for this format item is not included for this document.

ALTERNAti TO THE PROPOSED ACTION

Based on information in CDER’S revised guidance document (see Reference
information for this format item is not included for this document.
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12. LIST OF PREPARERS

Following is a listing of those persons, and corresponding qualifkations, who
participated in the preparation of this assessment. No government agency was
consulted for this specflc evaluation other than for routine implementation of ongoing
environmental programs conducted at existing facilities.

Jefikey S. Mehring Environmental Qusli@ and Safety Division

Susan I. Shedore

Evelyn Perez

John S. Purvis

ABc

Manager, Environmental Health Sciences
Ph.D., Agriculture
professional experience: 24 years

Environmental Quali~ end Safety Division
Environmental Technician
A.A., Libersl Arts
Corporate experience: 24 years

Environmental Athirs Associate
Environmental & Safety Unit
B.S., Environmental Sciences
Rofessionel experience: 12 years

Supervisory Project Manager
Food and Drug Administration
CDER
Rockville, Maryland

Laboratories, Inc. 7200 E. ABC Lane
P.O. Box 7237
Columbia, MO

10
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13. CERTIFICATION

The undersigned officials certi@ that the information presented is true,
accuxate, and complete to the best of their knowledge.

The undersigned officials certify that the EA summary document (pages 1-12)
and Appendices 1-7 (pages A 13 - A 25) contain non+ofildential information and
acknowledge that this information will be made available to the public in accordance
with 40 CFR ~ 1506.6. Appendix 8 (page A 26) containa confidential information that
is not to be made available to the public.

ti %LJi’4’i’
Randal S. Senger, M

F&, /7%
ger Date

Corporate Environmental ~airs

(telephone 616/323-5341)

=2 ..
Environmental He&h Sciences
(telephone 616/323+746)

Date
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#41592R. Columb~ MissourL ABC Laboratories, Inc., September 15, 1995.
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Report #42872. Columbi~ Missourti ABC Laboratories, Inc, December 7, 1995.

F. w Determination of Air-Water Henry’s Law Constant with Ramipexole. Final
Raw Data Package #42872R. Columbia, Missouri: ABC Laboratories, Inc., December
7, 1995.

G. Determination of Air-Water Henry’s Law constant with Ramipexole. Quality
Assurance Statement. Kalamazoo, Michigmx The Upjohn Co, December 11, 1995.

H. Determination of the Aqueous Photodegradation of Ramipexole. Final Report
#41592. Columbia, Missouri: ABC Laboratories, Inc, September 15, 1995.

I. Determination of the Aqueous Photodegradation of Ramipexole. Quality

Assurance Statement. Kalamazoo, Michigan: The Upjohn Co, September 28, 1995.

J. Guidance for Industry for the Submission of an Environmental Assessment in
Human Drug Applications and Supplements. Center for Drug Evaluation and
Research, CMC 6, November 1995.

K. Microbial Inhibition with Pramipexole. Final Report #41294. Columbia,
Missouri: ABC Laboratories, Inc, March 23, 1995.

L. Microbial Growth Inhibition with Pramipexole. Quality Assurance Statement.
Kalamazoo, Michigam The Upjohn Co, April 4, 1995.

15. APPENDICES
Non-Confidential
1 Map of UMC’S Puerto Rico Pharmaceutical Manufacturing site complex
2 MSDS for tie active ingredien~ pramipexole
3 Pramipexole Tablets List of Ingredients Used in Formulation
4 Certi.tlcation letter covering BI manufacture: Ministry of the Environment and

Forestry, Mainz, Germany
5 The Upjohn Manufacturing Company Permits Chart
6 The Upjohn Company Permits Chart
7 Chemical Summary
Confidential
8 Five-Year Marketing Figures
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NONCONFIDENTIAL
APPENDIX 2

● MATERIAL SAFEIY DATA SHEET

Revision Date November21, 1995
Agent IIM: 54

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

COMMON NAME: PRAMIPEXOLE
SYNONYMS: 104632-26-0- CAS NUMBER

(S)-4,5,6,7-tetrahydro-N6-propyl-2,6-benzothiazolediamine
dihydrochloride monohydrate

U-98,528E - UPJOHN U#
MOLECULAR FORMULA C10-H17-N3-S.2HC1. H2O
USE: Investigational drug for the treatment of Parkinson’s disease.
MANUFACTUREIUSUPPLIER PHARMACIA & UPJOHN INC

7171 PORTAGE RD
KALAMAZOO, MI 49001-0199

TELEPHONE NUMBERS: (616) 323-5122- (24 HOURS)
(616) 323-7555- (8:00 am. -4:30 p.m.)
(616) 385-7358- (SAMPLE REQUES’WH3CHNICAL ASSISTANCE)

2. COMPOSITION/INFORMATION ON INGREDIENTS

INGREDIENT 1
COMMON NAME: Pramipexole
CHEMICAL NAME: (S)-4,5,6,7-tetrahydro-N6-propyl-2,6-benzothiazolediamine

dihydr@hloride monohydrate
% BY WEIGH’E 100 %
CAS NUMBER 104632-26-0
EXPOSURE LIMI!NS}

UPJOHN EXPOSURE LIMIT-TWA 7 UG/M3

3. HAZARDS IDENTIFICATION

PRIMARY ROUTE(S) OF EXPOS~: Skin contact, eye contact, ingestion and
inhalation. As a hydrochloride, thesubstance is soluble in water,
methanol and ethanol. The absorption ikom the gastrointestinal tract is

A 14
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very good. Absorption after inhalation of dusts and aerosols, after
contact with the eyes and, under certain circumstances, absorption of
solutions through the intact skin are to be expected. lt is expected
thzft as the free base, the compound will penetrate intact skin very
easil~ this can lead rapidly to high blood levels, especially after
skin contact with solutions in hydrophobic solvents.

EFFECTS OF OVEREXPOSURE; Overexposure to this material may lower blood
pressure (especially when standing upright nausea, vomiting, weakness,
headache, dizziness and reduced heart rates. Hallucinations and
confbsion is possible with exposure to high concentrations.

MEDICAL CONDITIONS A~RAVATED- BY EXPOSURE: Hypotension.

4. FIRST AID MEASURES

EYES: Flush with water for 15 minutes. Hold eyelids open to assure
complete contact with water.

SKIN: Wash with soap and water. Remove contaminated clothing.
INHALATION: Remove Ilom exposure.
INGESTION: Call a physician.
ANTIDOTE: The antidote for pramipexole is metoclopramide {Raglan}. It

is diluted and administered as a continuous intravenous infusion.
NOTES TO PHYSICIAN: The compound exerts highly potent agonistic effects in

special pharmacological models of pre- and postsynaptic dopamine D2
receptors. Depending on the animal species investigated and the dose
administered, sedation or agitation, decrease in blood pressure, &op in
heart rate, stereotypic behavior, vomiting and reduction in sleeping time
were observed as general pharmamdynamic effects. In case of
intoxication, the patient should not be placed in an upright position.
If there is a severe drop in blood pressure, the shock recovery position
(elevation of the legs) can be recommended. If the patient vomits, it
must be ensured that the airways are kept fkee and vomit is not
aspirated.

5. FIRE FIGHTING MEASURES

FLASH POIN’E Not applicable (solid).
EXTINGUISHING MEDIA Water, carbon dioxide, or dry chemical.
FIRE-FIGHTING PROCEDURES: Wear self-contained breathing apparatus and full

body protective equipment.
UNUSUAL FIRE OR EXPLOSION HAZARDS As with all finely divided organic

powders, it is advisable to eliminate explosion hazards by methods such

A 15
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as grounding mechanical equipment in contact with the material to
prevent the buildup of static electricity, inerting the atmosphere or
controlling dust levels.

HAl!ARDOUS COMBUSTION PRODUCTS Carbon monoxide. Carbon dioxide.Sulfur
oxides. Nitrogen oxides. Acri~ flammable fumes may develop.

6. ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Remove
ignition sources control the generation of dusthapo~ provide ventilation and
respiratory, skin and eye protection ta prevent overexposure. Keep out
of drains prevent entry to surface water, groundwater snd soil. Vacuum
(with HEPA-filtered and explosion-proof equipment) or scoop spilled
material and place in container.

7. EXPOSURE CONTROLWPERSONALPROTECTION

RESPIRATORY PROTECTION: Approved respirator or dust mask.
VENTILATION: bcal exhaust at point of manufacture or use.
PROTECTIVE GLOVES: Rubber.
EYE PROTECTION: Safety glasses with side shields.

8. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE: White, crystalline powder.
MELTING RANGE: 298-301 C (568 -574 1?)(with decomposition)
MOLECULAR WEIGWR 302.27
VOLUBILITY IN WATER > 10% (at 20 C)
VAPOR PRESSURE: Negligible.
VOLATILI~. Negligible.

9. TOXICOLOGICAL INFORMATION

ACUTE STUDIES:
SKIN IRRITATION (RA13B10 Non-imitating.
INTRAVENOUS TOXICI~ Single intravenous doses of 10 to 100 micrograms

were well tilerated in normal, healthy individuals. Adverse effects
were mild and included headache and fatigue. Hypotension and other
adverse effwts may occur at higher doses.

INTRAVENOUS LD50 (RATk 210 MG/KG (approximate)
INTRAVENOUS LD50 (MOUSEk 155 MG/KG (males)

A 16
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IV LD50 for female mice is 188 mg/kg.
ORAL TOXICITY (HUM.AIW In safety and tolerance studies in normal,

healthy individuals, single oral doses up to 100 micrograms were well
tzderated. Hy-potension was obserwed at doses of 100 micrograms or
above. The single oral maximum tolerated dose of 400 micrograms was
established.

ORAL LD50 (RAT): 548 MG/KG (females)
Oral LD50 for male rats is >800 mg/kg.

ORAL LD50 (MOUSE} 1,700 MG/KG (approximate)
OTHER STUDIES:

GENO’IQXICI~ Negative in the Ames assay, Micronucleus test, Cell
Transformation assay in SHE cells, and the Chromosome Aberration assay
in CHO cells.

REPRODUCTION/l?ERTILI~ No treatment-related effectswereobservedin
ratsat oral dosages of 0.1 mgkg. Decreased fertility and low birth
weight were observed at higher oral dosages of 2.5 mg/kg.

TERATOGENICI~ Studies in rats and rabbits revealed no teratogenic
effects.

10. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHOD Dispose of by incineration in accordance with
applicable international, national, state, and/or local waste disposal
regulations.

11. SHIPPING REGULATIONS

Not regulated for transportation by the United States Department of
Transportation (DOT), International Maritime Organization (IMO), or
International Air !Ihmsport Association (IATA). May be subject to state
and/or local transportation requirements

12. OTHER INFORMATION

REVIEWED BY Environmental Health Sciences.
DISCLA.IM13R The MSDS information is believed to be comect but should only

be used as a guide. Pharmacia & Upjohn, Inc. disclaims any express or
implied warranty as to the accuracy of the MSDS information and shall
not be held liable for any direct, incidental or consequential damages
resulting fi=omreliance on the information.

A 17
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13. LABELING

UPJOHN PRECAUTIONARY LABEL CODE(S} P
HASARD POTENT MATERIAL.
SIGNAL WORD DANGER!
STATEMENT OF HAZARD/RISK PHRASE: May cause immediate and serious
adverse effects.
PRECAUTIONARY MEASURES: Do not get in eyes, on skin, on clothing. Avoid

breathing dust, vapor, mist or gas. Keep container closed. Use with
adequate ventilation. Wash thoroughly after handling.

A 18
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Ramipexole Ingretiienti Used in the Formulation

Colloidal silicon 7631-66-9 60.09 Si02 Fine white
dioxide powder

Corn etarch 9005-64-9 162.06 C16H,00, White powder

Magnesium d.earate 557-044 591.2 c,e~~o, Fine white
powder

Mannitol 69-65-6 182.17 CeH140, Whiti powder

Povidone 9003-394 NIA (cJ&No)x Off-white
powder

Pramipexole 104632-26-0 302.27 C1J321C1J4$OSWhite
crystalline
powder

Purfled water 7732-16-5 18.0 H20 Clear liquid

A19
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THE UPJOHN MANUFACTURING COMPANY PERMI’IS CHART

Temporary Air Operating Permit

Extension to Temporary Air Operating
Permit

Underground Inkction Control (Class VI)

Wastewater Discharge Permit

Well WaterExtractionFranchise

Biomedical Waste Generator

RCRAPart B

Puerto Rico PFE-074)3914)331-I-11-O
Environmental Quality Board (EQB)

EQB I PFEJ394)694-0731 -I-O

EQB
I

PFE-09-1195-1427 -I-O

Puerto Rico EQB UIC 84-0253

Puerto Rico Aqueduct & Sewer GDA-93-202-051
Authority (PRASA)

Puerto Rico Department of Natural & RF-95-92
Environmental Resources

Puerto Rico EQB I DBM4)7-91-94)028-R-95
I

U.S. EPA 1 PRD4M0398074

6t20194

submitted to
EQB 11/2/95

10/’20/92

11/18/95

06/18/’82

9/19/95

12/26/91

‘Permit renewal application submitted on time; EQB sent letter extending permit until Title V permit is issued in 1995-1896.

12/31/95

2

10/19/97

11/18/97

07/18E)5a

11/20/97

12/2?6/96

2Permit renewal applications submitted on time; they remain in effect until acted upon.
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THE UPJOHN COMPANYPE- CHART

Air Use Permit

National Pollutant Discharge Elimination
System (NPDES)

RCRA/Michigan Haxardoua Waste
Management Act 451/Part 111
(On-site Incinerator)

Michigan Air Pollution Act 348
(On.cite Incinerator)

i

Michigan Department of Natural
Resources, Air Quality Division I
MDNR, Air Quality Division I 923-92

1
MichiganDepartmentof Natural MIOO02941
Resources
MichiganWaterResources
Commission

Michigan Department of Natural
Resources
Waste Management Division

Incinerator operated as a
RCRA Interim Status
Treatment Storage and
Disposal Facility under
#MID 000820381
pending action on Act
451/ Part 111 permit
application.

Michigan Department of Natural 24240
Resources
Air Quality Division

I “103129R4 ~ ‘ !

09/20i90 reiaeiu@’ lommoo
1211195, effedh :
3/1/96 ,~ ,,

I i:

1’

1; )1 ;,

~.~(

~1

!
,1

!( /’
I

~l,i ‘

, ,!..

07/15/80 ‘“{ ~on+xpiring
(revised to :, until modfled
incorporate th$ ; I

(I

Act 64
requirementa)l
approved 05D6193 I
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WaatewaterDischargePermit

{i

ChemicalProceeaWaterMana~ement
(CPWM)14iectionSYatem(Claaa1 wells)
Underground Iqjection Control Permit

U.S. EPA, Region 5
Safe Drinking Water Act

The City of Kalamazoo
Sewer Uae Ordinance
and Sewer Uee
RegulationdInduatrial
Control Document

MI-077-lW-0001
M14)77-lW-0002

0W!5194

07/09/93 10/27/96
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APPENDIX 7

CHEMICAL SUMMARY

,.

LaII

NH2 ,’”-* .NH_CH2-CH2-CH3

H

Chemical name

CAS Registry number

Upjohn U-number

USAN approved generic name

Empirical formula

Molecular weight “

Melting point

Appearance

(S)-2-amino-4,5,6,7-tetrahydro-6-propylamino-
benzothiazol dihydrochloride monohydrate

104632-26-0

98528E

Rarnipexole

c,~,cl~,os

302.27

296-301 ●C with decomposition

white crystalline powder

Solubili@, water (mghnL) > 20%

A24



DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS

REVIEW OF CHEMISTRY AND MANUFACTURING CONTROLS NDA 20,667

!eumk@ stam~dat~ ec’d by chemkt COMPLETED
INITIAL SUBMISSION: 26-DEC-95 29-DEC-95 il -JAN-96 15-JUL-96
AMENDMENT: 06-SEP-96 09-SEP-96 11-SEP-96 16-SEP-96

CHEMIST REVIEW: # 2 SPONSOR: PHARMACIA & UPJOHN
~~ I 5 \:k( ‘

REVIEW C~MIST: M.Zarifa, Ph.D ADDRESS: 7000 Portage Road

Kalamazoo, Michiqan 49001-0199
PRODUCT NAME:

Proprietary: MIRAPEX
USAN: NA

INN: PRAMIPEXOLE
Code Name/Numbe~ SND 919 CL 2 Y; U-98528E

DOSAGE FORM/ROUTE OF ADMINISTRATION: 0.125-mg, 0.25-mg,l-mg,
compressed tablets/Oral

PHARMACOL.CATEGORYIPRINCIPAL INDICATION: Parkinson’s Disease

STRUCTURAL FORMULA & CHEMICAL NAME:
m 2KI w

1.25-mg, and 1.5-mg

H2,C12N30S Mol. Wt. 302.27 w++”~~~~

(S)-2-Amino4,5,6,7-tetrahydro&propylamino-benzothiazole dihydrochloride monohydrate

REMARKS: In this amendment the sponsor responds to the CMC deficiencies telefaxed to them on August
12, 1996. All missing/unclear informationis now provided/ clarified or will follow as requested (see Telecon.
Report 9/1 3/96). Updated 18-month stability data are provided.

CONCLUSIONS & RECOMMENDATIONS: RECOMMEND THAT NDA 20-667 FOR PRAMIPEXOLE
TABLETS IS APPROVED CONTINGENT UPON RECEIPT OF THE AGREED UPON REQUESTED
INFORMATION. INSPECTION OF THE FACILITIES WAS DONE AND AN ACCEPTABLE
RECOMMENDATION FROIVFCOMPLIANCE WAS RECEIVED (SEE CMC REVIEW 1). THE REQUESTED
EXPIRY DATE OF 24 MONTHS IS NOW ACCEPTABLE.

cc: ORIG: NDA
HFD-120/Div. File

HFD-1201JPurvis Mona Zarifa, P~ emist

HFD-120/SBlum/MZarifa
HFD-610/CHoiberg (cover page,def.table only)

‘N’T: /#w ~4~@--

V

filename: N020667.001
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS

REVIEW OF CHEMISTRY AND MANUFACTURING CONTROLS NDA 20,667

Mtadale swmsKM!2
AITIAL SUBMISSION: 26-DEC-95 29-DEC-95

AMENDMENT: 07-OCT-96 08-OCT-96

CHEMIST REVIEW: # 3 SPONSOR:

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS:

PRODUC~ NAME:
Proprietary: MIRAPEX
USAN:

INN: RAMIPEXOLE

ec d bvI hem sti coMPLETED
it-JAN-;6 15-JUL-96
11-OCT-96 11-OCT-96

PHARMACIA & UPJOHN

7000 Portage Road
Kalamazoo, Michigan 49001-0199

Code Name/Numbefi SND 919 CL 2 Y; U-98528E

DOSAGE FORM/ROUTE OF ADMINISTRATION: 0.125-mg, 0.25-mg,l-mg, 1.25-mg, and 1.5-mg
compressed tablets/Oral

PHARMACOL.CATEGORY/PRINCIPAL INDICATION: Parkinson’s Disease

STRUCTURAL FORMULA & CHEMICAL NAME:

G,~H21c12N30s Mol. Wt. 302.27
.AK,,::%

(S)-2-Amino4,5,6,7-tetrahydro-6-propylamino-benzothiazole dihydrochloride monohydrate

REMARKS: In this amendment the firm provides the informationagreed upon in the Telecon dated 9/13/96.
SEE CMC REVIEW #2.

CONCLUSIONS & RECOMMENDATIONS: RECOMMEND THAT NDA 20-667 FOR PRAMIPEXOLE
TABLETS IS APPROVE D as was recommended in CMC Review #2. \

cc: ORIG: NDA
HFD-120/Div. File
HFD-120/JPun/is Mona Zarifa, Ph.D., Chemist
HFD-120/SBlum/MZarifa
HFD-610/CHoiberg (cover page, def.table only)
INIT:

~v

filename: N020667.002
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N;>.’. 2C657 Submkic!? Ilatcs: Dec. 261 199<
‘f ‘CL .U Upjohn:JF ~,..,k, Feb. 9, 1996

Kalamazoo MI March 20, 1996
~RL’L: ?ramipexole (O.125,0.25, 1.0, 1.25, and 1.5 mg tablets) ‘“”- .. . a-~.-.!.** * <** .iL,.-A

~~~~-”L@:~’J:~~~a dw~~ne r~CePtOrWnist ~ed ~ k~e~catrnentofp~.kinson’sDisease.T!ie
spcmw ylai.s on marketing0.125,0.25, 1.0?1.25,and 1.5 mg tablets. The recommended stz-tinz

. is ~.1?5 mg xin-mistered tid. P~tients are gradually titrated up to the lowest effective c!cst.
.: . ...
L.

‘I..cm;,xi{,lln.dose described in labeling is 4.5 mg/day. ?ramipexole can be adrninistereti in
n-xx-.othmqy or in combination therapy with carbidopa/levadopa.

p~~~li~~~~~l~ is rapidly absorbed, reaching peak concentrations in approximately 2 hours. over
9V%c,i a orai dose reaches systemic circulation, indicating that prarnipexole is almost
ccr.~piet.elyabscrbed and does not undergo f~st pass metabolism. Food does not affect the e::tent
of ~i~::~p~~~le absorption, although Tmax is increased by about one hour when the drug is tik~~

lvith 3 seal.

?ram~pexo~ek extensivelydistributed,havingavolumeofdistributionGfapproxim~tely56. L
(,C\’= 20+C). It is only about 15?40bound to plasma proteins, binding primarily to albumin.
?imnipmaledistributesintoredbloodcells,havinganerythrocytetoplasmaratioof
ap~rc::hnlt51:!2.

>Tqm;v,a-.n’p. .–-...Y.. .... . displays linear kinetics over the labeled dosing r-mge. The terminal ha!f life is
ak’c:: s k ‘:”= 20%) in young healthy volunteers and about 12 h (CV= 20’Mo)inelderly
Voimkrs. Steady:stateconcentrationsareachieved within 2 days of dosing.

lpyn::imxeiy 90?6of a prarnipexoledosek recoveredintheurine,ahnosta!lasunchanged
+-l::>4...-.}ior~~enalroutesmay contributetoasmallextenttopramipe.xoleelimination,althc-~ghr.e
T-tI;501;tsshavebeen identified in the piasma or urine. 1 he clearance of prarnipexole is
~ppo>ih.ate!y 400 mL/min (CV= 25Yo),which is about three times higher than GFi~. Thus,
prarz:pexole is probably secreted via the renal organic cation transport system. Prarnipexole
slem.nce correlates moderately well with creatinine clearance.

Pramipexole clearance is about 30% lower in women than in men. This gender difference is
primarily due to differences in body weight, and is greatly reduced after weiglm normalization.

.-
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?mrnip~mi~ ciearance is red~ced in renally impaired patients. The clearance of pramipexols w’as
Acut 75% iov;er in patients with severe renal impairment (Clcr = 20 mL/min) and about 60?<
~owcr in patients with moderate impairment (CLcr = 30-49 mL/min) compared to hea~thy
‘;oltmteers. There is a good con-elation between creatinine clearance axl pmmipexole clemmce
ir. ~azien:s ~~~ decremed renal fimction. Thusqcreatitine s ieam.m. CWnbe used as a predictor of
;he d,:zree ~f imp~m.ent of prmlpexolc clearaace. 13ecame of the decreased pranipexole.
c!cwzmce in pmients with renal disease, lower daily doses .:houid be z~ministered. Inadditia~,
~xrwse of the increase in pramipexole half-life in these patients, ii is possible to administer the
21Z: lJSSfrequently. Pramipexole is eliminated extremely slowly iii hamodialysis patients,
tnd<ing it virmally impossible to predict plasma concentration versus time profiles in these
indi’~iduals. Vc.y little pramipexole is eliminated by the dialysis process.

Hepzk: impakment would not be expected to have a significant effect on the eiiminatio~l of
prxmipexo!e, a!though this has not been studied.

Pmrnij)exoie ciearance is reduced by concodant administration of drugs that inhibit organic
base secre:ion in the kidneys. Cimetidine, a known inhibitor of basic drug secrt~tioncaused a
~.:o.~re~cc~ioi~ill pr~pexole cle~ce. Probenecid, an agent tha: pri.marii~~inhibits org~~:i~-., ,

.
3c~~ ~~cr.~.~~i~, but also may slightly inhibit base secretion, causeci a !0°/0decrease in
prmipe::cie ckm.nce. Levodcp% carbidopz and selegiline did not cfiect the pharrnacokinetiw
of pzi.rn~pexcle. Pramipexole did not affect the systemic elimination of levodopa or carbidopa,
although it did a!ter the rate of levodopa absorption as indicated by Trna..decreasing from about
2.5 lx- :: 0.5 fiJ. ‘~~gs that inhibitor int~ce CYP enzymes would not be expected to alter
p:-.umi~exo!e@mnacokinetics. It is possible t!!at pramipexole iinhibitsCYP enzymes, although

.:.::~ p~ssi~i~~~,~\\’as not investigated by the sponsor.

The sponsor ks adequately linked the to be marketed tablets to the tablets used in the clinical
:~ials. The to be marketed tablets are manufactured in Puerto Rico. The dissolution
rm+oaoiogy and specification submitted by t!le sponsor are acceptable.



1.Pramipexo!e elimination is so s!cw :i patients with .:ery sever? renal impairmrll: ic: :o:ln:~~
CL < 10 nilm.in) and in those undergoing hemodiaiysis that it is vmually impossible ;OFrcdict
:he plasma !eveis upon multiple dosing to these p:iients. Thus, when writing labe!ing. the
iMedical Officer umy want to put strong warnings about the use of pramipe:iole in rcmdly

~lease see review of Study J060, starting on p. AM, for a detailed =~alysis of:n-qmlred Sli’c;ects. .
~elJl impai.v~e;it dab.

2. A :Zmxi.m’ dcse of 1.5 mg/TID w= given to patients in the clinical efficacy studies. The
t~!ie mo~:ic.ledin tAeRenal Impairment subsection of the Dosage and Administration section of
itibel;ng (p. 11 of this review) assumes that the Age:xy will decide to hm.it dosing to this ammmt
within labeling. The third column of this table can be removed if it is decided that a maxim-m
dose will net be given in labeling. Alkma?ively, the table could be replaced with a sentence
imt~~cting Billadministration to patients ‘with-m~de:ate renal impairment and QD

admir~stration to patients with severe renal impairment.

3. in th~ fitme, in addition to presenting separate gender analyses for phase I/H studies, tke
sponsor shou!~ dso present mean data.

4. Wmipexcle may inhibit certain c~.ochrome P-450 enzymes despite the fact it is not
~.etaboii~ed bv these enzymes in vivo. The sponsor is requested to utilize

to de:mnine whether pramipexole inhibits any of tlhemajor P-450 enzymes.

5. The spcnsor should analyze their population PK database to determine whether race aff~’t.s
pm.mipexole pharmacokinetics. In addition, if possible, they should examine whether the
population PK database can provide any additiomd infomlation regarding drug interactions.

6. The :ponsor is r~quested to :.dopt the Mlowing dissolution methodology and specification for
oii tsb!et ~tit?~@Asl

7. T!:e sponscr is requested to incorporate the labe!irig provided at the end of the Summary
ssction of this review on page 9.

RECOMI$IENDATION: The submission (NDA 20,667) has been reviewed by the OffIce of
Clinical Pharmacology and Biophannaceutics and has been found to be acceptable. Please
convey Comments 1-2 to the Medical Officer, and comments 3.7 to the fin.-

--

3



Dose proportionality, PKPD (very basic)

“C ADME study I bioavailabi!ityl binding

Dose proportionality, gender, hsic kinetics

Renal impairment

Ciinetidine & probenecid interaction, basic kinetics

Pivctal biostudy, dose propcrtimdfi

Carbidopa/levodopa interaction, gender

Selegiline interaction, gender, basic kinetics

Food effect, basic kinetics

Age, gender, basic kinetics

!%7.:kition malysis

Fo-.n-.ulationlciissolution

.+nzl:.-t~calmethodology

Labeling proposed by the sponsor
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.44

A12

A19

A30

A39

A47

A58

A64

.470

A79

.A90
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A118
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.-’iEsoIli’-rIori

~;: .4?ier administration of prami~exole. the time to reach maximal plasma conce~;tratl,~nis
a~pro::inxitely 2 hours (0065. 0069).

Ihnt: Over 90’%0of a prarnipexole doss is absorbed from the GI tract (0030). Over 90?6 oftiie
absor’bed c!me reaches systenic circulation (0030). Thus, pramipexole is aimost cmrq]letely
bimw:dqbis.

Fccci effwt: Food does not affect the extent of prarnipcxole absorption, altlwugh Tmx is
incre.wei oy about one hour when the drug is taken with food (0065).

Volume of distribution: The volume of distribution is about 500 L (CV= 20’ZO),indlczting ‘hat
prarnipexole distributes into tissues (0065, 0069, 0047).

l~rotein ~q< red blood cell binding: Pramipexole is only about 15’%0bound to plasma proteins,&
b:nding pzmady to dhmh (0030). Pra.mipexole distributes into red blood ce~.!~,ka~ng ~
crydxoc~te to plasma ratio of approximately 2 (0030).

- IE’X’.AIWLISMAND ELIMINATION

Route: ,%bout90V0of a pramipexole dose is excreted in the urine as unchanged dru~ (003 :).
About 5% of.a dose may be excreted in the urine as metabolizes (0030), although no specific
metdmlites have been identified in the urine or piasma. In some pharrnacokinetic studies
subm.~ttedin the NDA (e.g. 0069, 0047), there appears to be a sqyuf~cant amount of nonrend

. .

clearance. (contributing up to 1/3 of the total clearance in study 0069). However, this may be
k@y due to fact that renal clearance was computed as CLpo multiplied by the fraction cf the
-1-~ =‘L~t wzs not recovered as unchanged drug in the urine. Thus, any drug that was not,LAu-’- L’:-.

recovered unchanged in the urine, including drug that was not absorbed from tb.e GI tract, was
c~nsidered to be eliminated by nonrenal rcmtes. Because it is often technicality ve~ difficult to
rccovcr 100°/0of a dose, a majority of w-hatis called nonrenal clearance may simply be aue to
experi,menml limitations in accurately quanti~ing renally excreted drug. This concept is
supported by the observation that the calculated nonrenal clearance of pramipexole decreases
with renal in-ipahmmt (0060, see discussion of renal impairmer+tbelow).

Y~; The clearance and terminal half-life of pramipexole in healthy volunteers are about 400
(CV= 25 ?40 ) rnLhnin and 8 h respectively (CV= 200/o;0061, 0065, 0069). These parameters we
altered in certain special populations (see below). Pramipexole displays linear Jinet::s OV:-,Tthe
labeled dosing range (0047, 0017, 0062). The renal clearance of pramipexole is about three

-.
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(“;.e;lc~r!?]pc~: : Pramipexole displays a moderate amount of intersubject variability (CV=30°4
f:qn p~”m!auc.::analysis). Certain factors such as age and gender account for a portion of this
~;xiabii.~y [see below), although mostof this variability is unpredictable (see graphs from.
popul~liofi axdysis). Because the dose of pramipexole is titrated UTfrom a low dose for each
~,,: .,.. 4he~fi-cctsof cov~ates such as weight, age and gender should not affect the dosicg of,.e.-k.l..

~. An exception is with patients who have moderate to severe renal impairment beta-~se:]lr: ~~::

;:r.mipsxc!e clearance is greatly reduced in these individuals. In these patients, a lower starting
,.:,.-,,.
41J>Q &(j ]~s~ ~ra--.. a- .q~mt dosing may be necessary (see below).

~:~~: Prxipexole ciearance is about 25°/0higher in men than in women (0064, 0063, 0047,
0,,~~~, p~~uiation analysis). This gender difference is primady due to differences in body
weight. and is greatly reduced when data is weight normalized.

~A~: n-on. ;--.- 1- JG--+ ---o-e c~~~~lce ~ecre=s with we (oo69, populationanalysis). The half-E.5~~~d
+400/0longer and 30°/0lower respectively in the elderly (0069). Consistent~~~~-~7A~e~~eaco~~

‘w;(h this result, creatmine ciearance is also know to decrease with age.

; -i. ”
:_:~E :(;T1’,;~>{;t;~se natiems: Parkinson’s disease patients are usual]y elderly, so they WOU1d be
WIWtsci to eliminate pramipexole more slowly than did the young subjects studied in ~fs nhase
IjqT<+,.P:-<~..,,..-.”. . Iil addition, a comparison of population pharmacokinetic data (patients) to da:~
obii:led in healthy elderly volunteers suggests that the clearance of praiiipexo~e is fmther
reduced, by abcut 3W, in Parkinson’s patients compared to healthy elderly individuals (300
-v~,,’.~lin‘,s 425 ,~~;min). The reason for this additional decrease in clearance is unknown, hut
mti~:be relsted to the poorer general health of Parkinson’s patiems. Because the clinical studie:
v;ere ~sifonne~ in Parkinson’s patients, and because doses are titrated for each patient, r-o
d~sage ;djust.ments on account of Parkinson’s disease are necessary.

Remi imlxiirme_J:‘Pramipexoleclearanceisreducedinrenallyimpairedp~ticnts.Thedeararicc
Of~nrni~exolewasabout75°/0l~werinpatientswithsevererenalimpairment(Clcr= 20
T,L‘ITh’(md about60?4lowerinpatientswithmoderateimpairment(CLcr= 40.nL/min)
SO.TAPare~tohea!$~yvolunteers.Inpatientswithvaryingdegreesofrenalhnpaln.ient,

pr[-:il;h.:xoleciearmcecorrelatesverywellwithcreatinineclearance(0060).Thus,c~eatinine
c::an:;c:an beusedasapredictorof;hedegreeofimpairmentofprarnipexoleclearance.For

~~~-~~~etif~r~~tiniflecle~~ceis‘iznormalthenpramipexole clearance wouid be expected to be,:,~normal. Eecause of the decrease in clearance in renally impaired patients, a lower or less
frequent mi,ial dose is necessary, and the maximal allowable doses must also be adiasted (see
review of S:ud:; 0050 on page As Oand the OCPB labeling / Dosing and Administration section j.
Prarnipexole is removed extremely slowly in patients who are undergoing diaiysis, and it is very
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; ; .-, ,-’ [:!;mllm;cnt: TIMeffect of hepatic impwmlent on pilnlipexola plxirrnacokinet iw has not.;.L~-:A___L—
::.x:: i~~’cstigated. 13ecausethe drug is predominantly renaily excre!eci, liepaiic impairment
~~”ec,]dnot !~eexpected to have a notable effect on pramipexoic e!inxnation.

Ij??: The effect of race on pmrnipexole kinetics is unkno~%m.The population pk database m~~;
con:ai~ mforrmtion about this topic although tie sponsor has not yet organized this infoinmticm.
.@@n. becmse the dcse is titrated, racial differences in prarn$exole kinetics, if preseng arc m.-.t
]ike!v to be c!izicaIly important.

~ffec::: cf drum on cm.miDexolerenal elimination: Drugs that affect renal fdtration or sec.-etkm.<.
would be e:ipected to affect prarnipexole elimination.

Cimetid-inc ‘.;00 m.g, Q 6 h), a well characterized inhibitor of the renal organic cation transport
“.=“da 5(Y%increase in pramipexole AUC and a 40% increase in half-life [0061).systc.m, caa~.

F~~b~}i~~~d, a drug that primarily inhibits organic anion transport, caused a 10°/0increase iii
prs.m~pexoleAL~C.and half-life was not affected (0061). The small increase in AUC could be
due to the fidctthat probenecid may weakly inhibit cation secretion.

~n~e,-actlcm~ ~~~h other &wgs used in p~kinso n’s disease: S!-M..IET 25!250
~carbitiop~’!e’.’odopa)administered as a single dose, did not affect ya.mipexole kinetics.
Iknipexoie (1.5 .mgtid) did not affect the systemic elimination of carbidopa or levodopa,
::l;hcwsh it did zqppearto increass the rate of levodopa absorption iTma.x decreased by abcut.2 k
aiid Cniax increased by about 600 ng/mL)(O063). The sponsor speculates that this increase ia the
r:.:e of abso:-p~ionis due to a decrease in GI transit time caused >y pmmipexole binding to
dmznline receptor; in the GI tract..

Sci:’~iii;:~ (5 mg 15~d)did not have a significant effect cmprarnipexole elimination when data
.
‘-OH rnis (0=6) and female (n=5) subjects was combined. If the data was analyzed by gender,-.

: -:!egihe ~.ppmr~d to increase pramipexole clearance in women. tixl decrease pramipexole
clearmce in ,men. Due to the small number of subjects studied, it is inappropriate to make
cone iasions about gender differences based on this stud~’. The effect of pramipexole on
selegiline pharmacokinetics was not examined.

Effects Of -r~miuexole on the elimination of other drum: Pramipexoie could potentially cause
increases in the concentrations of drugs that are eliminated via renal secretion such as ranitidine,
procaimunix and quinidine. In addition, although prarnipexole in not significantly metabolized
by CYP enzjj”mesin vivo, it could nonetheless inhibit these eng~mes. The sponsor has not
performed in vitro stu’diesto examine the potential for pramipexole to inhibitCYP mediated drug
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OIX lti~c pivotal ~ioeauivalence s~~~yhas been petiormed (0062). This study uti!ized 0.125,
0.5 am! i rng clinical tabiets and 0.125 and 1.5 rag tc be marketed tabiets. The study
denmnsmtsd ti.u: the 0.125 mg to be mar!ceted tablet (Puerto Rico, ) is bioequivalemto
ti~0.125ng clir~ca! @blet, mdtllat tiel.5mg to bem~keted ~b!et@uefio Mc~, ...:~s
5icequiv&mt to the 1.0 mg clinical table: plus the 0.5 mg clinicai tablet. Becaw-J the to be
marketed dosage strena@.sare compositionaily identical for all exciFients, dissok.nion data has
been used to a~prm’e the other tablet streng?!-s.

.%NALYTICAL

The sporisor utilized several analytical techniques including
panipexoie in biological f!uids.
bius:~ci:;. .%11of the assays are valid.

to mea.stre
was used in the pi~otal

Prx~ ipexo!e is a highly soluble, highly permeable drug. It is very rapidly dissoived in aqueous
soltiticns spanning the physiological pH range. The sponsor has utilized pH 6.8
citatei$hosphate buffer for the collection of all stability data. Pramipexale dissolution in this

meciia is similar to its dissolution in pi-i i.2 gastric fluid and in pH 7.5 intestd fluid. Although
dissol’.ltlcn iS fhst (over dissolved in 10 minutes), tlhesponsor has demonstrated that after
c-x yetu cf storage tk,edissolution is moderatdy slowed. Based on this information, the
ib!lo\vicg dissolution specification, v’hich is the same as requested by the sponsor, applies t~ ail
tabie[ strengths:

Apparatus: USP Dissolution Apparatus 2 (paddle)
hlzdia: citrate/phosphate buffer, pH 6.8
l’ol’wile: 500 mL
Sp:?’d: ‘- 50 rpm
Sacphng time: 30 minutes
Svecifica:~3n:A not less than {Q)

..
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L.UIELING

Ph2rmflcokinetics

hrni~sx~le is rapidly absorbed r:achirtg peak concentrations in approximately 2 hcurs. The
a~a!me bioavailability of prarnipexole is greater than 90°/0mdixt;ng that it is well absorbed imd
u~dergoe~ little presystemic metabolism. Food does not at%ectthe extent of pramipexole
cbscrpticm, although Tmax is increased by about one hour when the drug is den with a meal.

Fkm.ipexok is extensively distributed, having a volume of distribution of about 500 L (cv =
20%). 1$k about 15°i bound t~ plasma proteins. Pramipexole distributes into red blood cehs as
indicnted bv an erytiii acjle to plasma ratio of approximately 2.

?rz~i;:exoie displays linear kketics over the cikica! dosing rarge. its termird half-life is ~boat
8 h in y,nng healthy volunteers and d :ut 12 h in elderly olunteers :see Fharnmcokinetics in
Spsci~i Populations). Steady-state concentrations are achieved wi~ir, 2 days of dosing.

Urinq}, excretion is the major route of pramipexole elimination with 900/0of a pramipexole dcss
;ecc-,ered ii] the urine, almost all m ‘unchaaged drug. Non renal routes may contribute to a ST,LII
exte~: t~ pmmicexole elimination, altl?ough no metabolizes have been identi ‘‘ “i~lp.
7-Lr~~-::.

~‘. m
Tk c!e~ance of pramipexoie is approximately 400 mLimin (CV= 25;Jc,, W$lci: !s :._2’2!

1~-,0<.. ---- ti.nws higher than the glomerdar filtration rate. Thus, prrmupexole ISswreted by the rind
+-b~]ll=.s, probably by the organic cation transport system.

3e:atw *&epmrnipexole dose is gradually titrated upward, no dosage adjustments based on
,T-T*c;-- v,r~i[:ilt or age are necessary. However, renal insufficiecc:$’,which can cause a large----------,
J::r;?L:i: !:1:he ability tGeliminate pra!!ipexole, ●ay necess: .LL._-L.+ xAsage adjldstment (see Renal
i:xifi~ciency) .

.- ?:”a::lip~xole clearance decreases with age as the half-life and clearance are about 4CV0
!clngw m.d 30V0lower respectively in elderly (ages 65 years or older’)compared to young healthy
‘,-olunteers (ages less than 40 years). This difference is likely due to a reduction in renal fimction
ii il.$age.

.
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i)~d; qt~i~:. w., . The phannacolcketics cf pramipexole in the pediatric popu!atio~ has not been
ev#txited.

1?ace: The influence of race cn prarmpexole phannacokinetics has not been evaluated.

“!-heipflu.,lce of he?atic insufficiency on prarnipexoie phannacokinetics~:,ati,-: ~~suffjcienc-.’; . .

has not be~n ewduated. However, “~ecauseapproximately 900/0of ‘he recovered dose is excr:ted
in th: urin: m .mchangec! drug, kpatic im.pa.irrnentwould not be expected to have large effect on

pnmipexOie elimination.

R:n2.1~nsufficiencv: Theciearancccfp:a.mipexolewzisabout75?;lowerinpatients~vithseve:s
rendi;qmixr.ent(Clcr= 20mLJminja.xiabout60’XOlowerinpatientswithmoderate
impairment(~hx = 40rnLhnin)comparedtohealthyvolunteers.A lessfrequentstarting&KS is
rec.-mmerx!edinthesep~:ients(seeIlesageandAdministration).h patientswithvarying
cieiyesOfrendimpaument,pramipexoleclearancecorrelateswellwi;hcreatinineclearance.
Therefore,crezdininec!~arancecanbeusedasapredictoroftheextentofdecreasein
91W.ii~eXO!e cleamnce. Prarnipexoie c!m.rance is extremely low in dialysis patients, as a
~le~:~gib]~~~.o-~lt of p:~mipexoie is removed in the dialysis p~ocess. Cawion shoulci De

cxercisesi when achministering pramipexole to patients with renai disease.

-rug Interactions

‘:ai”bid,.;~a~I.,evodo~a: Carbidcpallevodopa did not influence the ;h.rmacokinetics of
~ro.mipe::ole in hAealthyvoltmteers (n= 10). Conversely, prami~exole did not alter the extent of

absmpticn (.4LTC)or the elimination of carbidopa/levcdopa, alt..hugk it caused an increase in
.. . .,ti~t,~ C.CUXbv abo~t 40°/0and a decrease in Tmax from 2.5 to 0.5 hr.;-.l..l.a--a

,--,
<.lr-cclq. ,.e.‘+:’ ‘-a. Cimetidine, a known irhi’bite: of renal tub’ularsecretion of organic bas:s via the
wioni~ transport system, caused a 50’36incre~se in pramipexole .4L”C and ~ 40% increase in
]~~:f--~~;:(,1:=1q).

pr.lknecid: i%benecid, a kSMW~i~,ibitor of renal tubul~ secretion of crgL~~~a~lds via the
anionic transporter did not notably influence pramipexole pharmacokinetics In= i2).

Other druw eliminated via renal secretion: Drugs that interact with the renal crganic cation
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‘.‘,-;}]llieraction~: Inhibitors of cytochrome P450 enzymes \vodd UCtb: expected to afiectL.
~~~~mipcx~leelimination because pramipexole is not appreciably metabolized by these cn~mes
in ~:~~~~.The abil~ty of pramipexole to inhibit CYP enzymes has not been examined.

Patients with renal impairment:

! <
I Pramipcxole Dose in the Renally hnpaired \

Renal status Starting Dose (mg)

0.125 TIi)

Maximum Dose (mg) ? I

1.5 TID

1,5 BID

1.5 QD

WARiiTG
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REVIEW OF POPULATION PK ANALYSIS

This submission contains an updated study report for the population pharmacokinetic
(PK) analysis of sparse plasma data that were obtained from patients who participated
in Phase III clinical trials of pramipexole (Protocols M/2730K)OOl, M/2730/0004, and
M/2730/0010).

MQthQsk

(Attachment 1 presents the detailed population PK method used in the analysis of

pramipexole data).

Briefly, data obtained from 484 patients with prarnipexole concentrations ranging from
0.75-23 ng/mL at doses ranging from 0.375-6 mg/day (given TID) were used in the
analysis. The patient population in the database ranged in age fkom 31-87 years, in
weight from 44-L35 kg. Sixty-five percent of the population was male and 35 %

female. Ninety-seten percent was white, 1.3 % black, and 1.7 % classified as ‘other’.

Creatinine clearance values ranged from 25-168 mL/min. Figure 1 shows the frequency

distribution of prarnipexole concentrations and sampling times. Figure 2 shows the
iiequency distribution of age, weight, and creatinine clearance values.

Table 1 shows the number of patients and pramipexole samples for each study for each
medication coadministered with pramipexole. The medications included in the analysis

3 were selegiline, trihexyphenidyl, cationic and anionic transport system medications,
estrogen, benztropine, levodopa, and amantadine.
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Using NONMEM computer program, a l-compartment open model with first-order
absorption and elimination was found to best describe the steady-state plasma
concentrationhime data of prarnipexole. Interindividual variability (% CV in Cl and
Ka) variability was modeled using the proportional error model. % CV in Vd could not
be estimated due to numerical difikulties within NONMEM.
modeled using the proportional etior model.

;.

Bw-ic Model:
~’,:. ..,.

Cl = ea.(1 + ~ja)
Vd = evd
Kasefi.(l+~j~

Residual variability was R ,--
. ..--... ::,-.~,~+4.:::.-z--,. ..-. ..+

,“...-,>, .. ---
..’’,.,. .,,~ ... .,

Parameter estimates, standard error of the estimates (% SEM), and interinditidu~ nd ~~j~..,~‘. ~
residual variabilities for the basic structural model (no covariates added) are shown in ..-
Table 2.

As pramipexole is eliminated almost entirely unchanged by the kidneys, creatinine
clearance was added to the basic model as a linear predictor of pramipexole clearance.
In order to obtain a more precise and more meaningfi.d estimate for the intercept
parameter, Qa, creatinine clearance values were centered by subtracting the minimum
CrCl value (25.6 mL/min) for this population from each observation.

Table 3 shows the parameter estimates, % SEM, interindividual variability, and
residual variability after accounting for creatinine clearance. Addition of CrCl

decreased interindividual variability by 9 % from the basic model.

Basic Model with creatinine clearance:

Cl = ea +-@aca (CrC~ - 25.6) . (1 + qja)
Vd = evd
==e~,.(l+~j~

Various covariates (demographics and comexikations) were then tested in the above

model (i.e. basic model with CrCL) to determine their effect on the oral clearance of

pramipexole. Age and weight were modeled as linear continous variables. Gender,

race, obesity, comedications were modeled as dichotomous variables. The results of
*

this modeling are presented in Tables 4-7. Covariates having significant effect on
pramipexole Cl were incorporated in the final model cable 8).
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Mulk (S= zdso Attachment 1)

Table 4 shows the effect of demographics (weight, age, gender, race, and obesity) on
the oral clearance of pramipexole. Gender, ra=, and. obesity were found to be
significant covariates affecting pramipexole Cl. Backivard elimination of these .-

covariates from the model (Table 5) showed .that-o~y~~ehderiand race affect.f ‘ . ,;.iw
pram.ipexole Cl. .,- ::+,:.:.,?l-.:%,.,-.;*

*.%s; Q%&’NW~”’””’, .:: :4.:J!;:., .,.,-. -:-:},!:- a.’. ... . ... :..7>-:*W, .. . . !.~:.;e, .

The effect of concomitant medications on the oral clearance of prarnipexole is shown in
Tables 6. Initiallyj amantadine, drugs that are secreted by the cationic transport system
(cimetidine, ranitidine, diltiazem, triamterene, veraparnil, qui.nidine, and quinine)~d
drugs that are secreted by the anionic transport system (cephalosporix$, penicillins,
indomethacin, hydrochlorothiazide, and chlorpropamide))were foumf”to be significant
covariates Wetting pramipexole Cl. Backward elimination of these comedications horn
the model (Table 7) showed that amantadine and drugs that are secreted by cationic
transport system were significant covariates+affkcting pramipexole Cl.

The final model describing the population Pk model of pramipexole is as follows:

Cl = ~a +~a- (CrC~ - 25.6) *(1 +SEX*@#’) *
(1 + RACE1* @awml) *(1 + RACE2*@ama) *
(1 + ~“~~x) * (1 + ~ja)

Vd = @v~
Ka = ~~, . (1 + qjh)

where ~ = concomitant medication in the jth patient.

Final parameter estimates (%SEM), interindividual variability, and residual variability
are shown in Table 8 (Attachment 1). Figure 3 shovthe scatterplots of predicted versus
observed pramipe;ole concentration and weighted residuals versus prdlcted
prarnipexole concentration for the final PK model including patients demographics and
concomitant medications.

For a white male patient with normal renal fi.mction (CrCl = 120 rnL/min) and not
taking any comedication, the oral clearance of pramipexole would be:

Cl = 480 mL/min



which is close to the value obtained in healthy volunteers, 400 mL/min.

In conclusion, population PK modeling of steady state plasma concentration data
revealed that the oral clearance of pramipexole increased by 17 % in black patients and
by 28 % in patients classified as ‘Other’ compared to white male. patients. Drugs which
are secreted by the cationic transport system-decreased the oral -clearance of
pramipexole by 18 %. The effect.df these covariates may notbechka.1.ly important as
the dose of the drug is individually titrated to response. ..’W;y~

COMMENTS
‘/

4Reference is made to the labeling provided for pramipexole in the O ‘PB review of July
26, 1996:

1. Under Special Populationsti (on Page 10), the statement: “The influence of
race on pramipexole pharrnacokinetics has not been evaluated” should be written
as:

“Population PK analysis revealed that oral clearance of pramipexole was 17 %
higher in black male patients and was 28 % higher in male patients classified as
‘Other’ than in white male patientsn

2. Under Drug Interactions on page 10, the following statement should be added:

u .
~ Population PK analysis showed that amantadine does not alter the

oral clearance of pramipexole (n =54 patients). ”

3. Under Drug Interactions on page 10, the statement, “~
. .

. .
~: Drugs that interact with the renal . . . . . . . . . . .“ should be
modified to the following:

u . .
la ~ ● Population PK analysis revealed

that coadministration of drugs that are secreted by the cationic transport system
(cimetidine, ranitidine, diltiazem, txiamterene, verapamil, quinidine, and
quinine) decreased the oral clearance of pramipexole by 18 % while those
secreted by the anionic transport system (cephalosporins, penicillins,
indomethacin, hydrochlorothiazide, and chlorpropamide) had no effect on the
oral clearance of pramipexole.

.
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COMMENT (To the Clinical Division):

New addk.ional information fkom population PK analysis relates to race and drug
interactions issues as mentioned in Comments 1-3 above. The technical aspects of the
above Comments should be included in the labeling for pramipexole.

*

s+ “ z~fk
Safaa S. Ibrahim, Ph.D. ,

Division of Pharmaceutical Evalua “on I
9{

RD/FT initialed by R. Baweja, Ph.D. //
/0 X-- 76

cc: NDA # 20-667 (Suppl.), HFD-120, HFD-860 (Ihahim, Baweja, Malinowski),
Chron, Drug, and Reviewer Files (Clarence Bott, HFD-870, Parldawn, Rm 13B-31).
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L?FFICE oF CLINICAL P~COJiOGY AND BIOP~CEUTICS REVIEW

NDA 20,667 Phannacia and Upjohn
Prarnipexole 0.125,0.25, 1.0, 1.25 and 1.5 mg Tablets Kalamazoo, MI 49001
Submission Dates: January 6, 1997; January 7, 1997;

January 24, 1997; Januruy 27,1997
.—

aCTilQN=
Indication: Parkinson’s Disease
Reviewer: Raman Bawej4 Ph.D. NW ,j [i Wyi”

EW OF RESPONSES TO APPR OVABJ,E J,13TTF&

An Approvable letter was sent to the sponsor on December 23, 1996 for their drug, pramipexole,
which is indicated for the treatment of Parkinson’s disease. From an OCPB stanpoint the two main
items in the letter were Iabelling and the sponsor’s acceptance of the dksolution method and
specification. The sponsor has now responded to the approvable letter and the review below will
address their responses.

I. Labellinw

(A) Essentially the sponsor has accepted entire portions of OCPB’s version of Iabelling that was sent
to them in the approvable letter of December 23, 1996. Current labelling is attached to this review
as Appendix I. There are two issues that need to be discussed, viz., Drug Interactions, and Dosing
and Administration to the very severely renally impaired group. These follow:

(B) In the Drug Interactions section of labelling the sponsor was requested to expand the subsection
on CYP Interactions. More specifically, it had been mentioned in the Agency’s labelling that ....’’The
ability of Prarnipexole to inhibit CYP enzymes has not been examined”. It should be mentioned that
pramipexole is about 90 1%0recovered in the urine as unchanged drug, and therefore, the issue was
not whether it would be a substrate for CYP enzymes; instead the issue was if prarnipexole would
inhibit CYP enzymes.

The sponsor mentio{s that Prarnipexole does not inhibit enzymes CY’P1A2,CYP2C9, CYP2C19,
CYP2E 1, and CYP3A4. Further, the drug will not inhibit CYP2D6. All this is correct and can be
placed in the labelling. Substantiation for this is provided in Appendix II which shows the percent
inhibition of CYP P450 activity by various concentrations of pramipexole. These CYP P450 isoform
activities were refractory to inhibition by pramipexole in its concentrations of 1pM and 10 LM
(relevant concentrations), and 100 pM (very high and irrelevant concentration).
Appendix II also shows the Dixon plot of pramipexole’s inhibition of debrisoquin 4-hydroxylation
(CYI? 2D6). Inhibition of CY_P2D6was observed with an apparent Ki of 30 VM indicating that
pramipexole will not inhibit this enzyme even after administration of the highest recommended
clinical dose of 1.5 mg t.i.d.

1



Overall then, it can be concluded that pramipexolewill not inhibit the CYP P450 enzymes and this
information can be placed in the labelling.

(C) Dosage and Administration sectioflatients with Renal Impairment: A table was made in the
labelling for dosing recommendations to this population. The sponsor has accepted these dosing
recommendations as they pertain to the normal-mild group (starting dose: 0.125 mg tid), the
moderately impaired group (starting dose: 0.125 mg bid), and the severe group (starting dose: 0.125
mg qd). However, it is with regard to the ‘ve~ severe impairment group (Creatini.ne Clearance <15
rnlhnin and hemodialysis patients)’ where a change has been made by the sponsor. We had written
that for this group this be a “Warning”; instead the sponsor has written- ‘the use of Mirapex is not
recommended.’ The statement from the sponsor appears to be the stronger of the two, and the
Medical Officer is requested to look into this.

II. Dissolution;

The Approvable letter requested that the sponsor adopt the following dissolution methodology and
specification for all tablet strengths of prarnipexole:

Apparatus: USP Dissolution Apparatus 2 (paddle)
Media: citrate/phosphate buffer, pH 6.8
Volume: 500 rnL
Speed: 50 rpm
Sampling time: 30 minutes
Specification: Not less thm

In their response they mention that they
strengths; this is acceptable to OCPB.

(Q)

accept the above methodology and specification for all

~ ● OCPB accepts the labelling as provided by the sponsor in their
latest response.
severely renally

The Medical Ofilcer is requested to note Item I (C) above -- Dosing in the ‘very
im~~ired group’.

R.--=.#4’-JJ&+7
Rarnan Bawej~ Ph.D.

Team Leader
DPE I

RIYFT Initialed by M.Meh@ Ph.D ~ M4.t+7/9f

cc: NDA 20,667, HFD-120, HFD-860 (Bawej~ Meh@ Malinowski), Drug files (Barbara Murphy,
Central Documents Room)
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MrEtAPE2P
brand of pramipexde tablets

DESCRWTION
p?pw>rx =

MIRAPEXTablets contain pramipexole, a dopamine agonist indicat& for the treatment of
the signs and symptoms of idiopathic Parkinson’s disease. The chemical name of
pramipexole is (S)-2-amimA,5,6,7-tetm@dro&propylaminwbenzotl&zde dih@mc.ldoride
monohydrate. Its empirical formula is CJ117N@ ● 2 HCl ● &O, and its mokcular weight
is ~02.27. ,

The stmctud fomnula k

Pramipexole is a white to off-white powder substance. Melting Occurs inthe rangeof
296°C to 301”C, with decomposition. Pramipexole is more than 20% soluble in water,
about 8% in methanol about 0.5% in ethanol, and practically insoluble in
dichloromethane. —-

MIIUPEX Tablets, for oral adminktm tio~ contain 0.125 mg, 0.25 mg, 1.0 mg, 1.25 mg, or
1.5 rng of pramipexole. Inactive ingredients consist of marmito~ corn starclq colloidal
silicon dioxide, povidone, and magnesium stearate.

C13NICAL PHARMA COLOGY

Prarnipexole is a nonergot dopamine agonist with high relative s-city in in vitro
binding studies for the Dz subfamily of dopamine receptors; it ~ full intrinsic
activi@ for D2 subfiunily receptors and has a preferential -~ for D~receptors
measured in vitro.

The precise mecknism of action of pramipexole as a treatment for Parkinson’s disease is
unkno~ although it ia believed to be related to its abili~ to stimulate dopamine
receptors in the ~ttun This conclusion is supported by electrophysiokgic studies in
animals that have demonstrated that pramipexole influences striatal neuronal fking rates
via activation of dopamine receptom in the striatum and the substantial ~ the site of
neurons that send projections to the striaturn. Animal studies have also shown that
ptipexole depresses dopamine synthesis, release, and turnover, and reduces neuronal
degeneration of dopaxnine neurons in some experiments. ‘he signMcance of this
observation for humans is &own.

Pharmacokinetks

=Pexole is rapidly absorbe& reaching peak concen-tions in approx@tely 2 houm. -
The absolute bioavailabili~ of pramipexole is greater than 90%, indicating that it is well
absorbed and undergoes little preqstemic metabolism. Food does not ~ect the extent of
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ptipdii absorptioIL althoughthe time ofmaximum plasma concentration (T=) is
increased by about 1 hour when the drug is taken with a meal.

Pramipexole is extenddy &stribu& having a volume of distribution of about 500 L
(coefitient of vation [cvl=zm). U b but 15% boud to plasma proteins. Pramipcde
distributes into red blood cells as indicated by an er@ro@+tckplasrna ratio of
approximately 2.

Pramipesole displays linear pharmacokinetics over the clinical dosage range. Its terminal
h@ife is about 8 hours in young healthy volunteers and about 12 hours in elderly

kinetics in special Populations).volunteers (see cLrNIcAL PHARMACOLOGY, Pharmaco
Steady-state concentrations are achieved within 2 days of dosing.

MtubO&mde&&zdom ● Urinary excretion is the major route of pramipexole
eliminatio~ with 90% of a pramipexole dose recovered in urine, slmost all as unchanged
drug. Nonrenal routes may contribute to a small extent to pramipexole elimination,

– although no metabolizes have been identifd in plasma or urine. The renal clearance of za
roximately 400 mL/min (cv=25%), apppramipexole is app roximately * times higher

than the glomerular ~tration rate. Thus, pramipexole is secreted by the renal tubules,
probably by the organic cation transport system.

Pharmaookinetics in Speoial Populations

Therapy with pramipexole is initiated & a-subtherapeutic dosage and gradually titrated 2b
upward according to clinical tolerabili~ to obtain the optimum therapeutic effect.
Adjustment of the initial dose based on gender, weight, or age is not necessary. However,
renal insu&iency, which can cause a large decrease in the ability to eliminak
pramipexole, may necessitate dosage adjustment (see CLINICAL PHARMA COLOGY,
Renal InSuflkiency).

Gbr&R Pramipexole clearance is about 30% lower in women than in me% but most of
this difference can be accounted fbr by dMbrences in body weight. There is no difference
in half-life betieen males and f~es.

& Pramipexole clearance decreases with age as the half-life and clearance are about
40% longer and 30% lower, respectively, in elderly (aged 65 years or older) compared with
young healthy volunteers (aged less than 40 years). This diSerence is most likely due to 2C

the well-known ~uction in renal function with age, since pramipexole clearance is
correlated * renal functio~ as measured by creatinine clearance (see CLINICAL
PHARMACOLOGY, Renal Inm55ciency).

P“~’s ~~ A cross-study comparison of data mggests that the
clearance of prarnipexole may be reduced by about 30% in Parkinson’s disease patients
compared with healthy elderly volunteers. The reason for this Merence appears to be
reduced renal firnction in Parkinson’s disease patients, which maybe relatd to their
poorer general health.(~

. . .

~~
)

2d

. .Pdid7tc The
evaluated.

pharmacotietics of pramipexole in the pediatric population have not been

2e
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H-~ The Muence of hepatic i.nsficiency on pramipexole
pharmacokinetica has not been evaluated. Because appmximate.ly 90% of the recovered
dose is excreted m the urine as unchanged drag, hepatic impairment would not be
_ b have a -cant eilkct on pramipexole elimination.

Rendhn#Mmqp l!heikrance
.-

of pmmipexole was about 75% lower in patients with
severe renal impairment (cmatkine clearance ap “~y 20 rdhin) and about 60%
lower in patienk with moderate impaimnent (creatinine clearance approximately 40
mLhni.u)compared with healthy volunteers. A lower stating and maintenance dose is
~ended in these patients (see PRECAUTIONS and DOSAGE AND
ADMINISTRATION). In patients with varying degrees of renal impaimmnt, pramipexole
c1earance correlates welI with creatinine ckamnce. ‘l?herefbre, creatinine clearance can be
used as a predidr of the extent of decrease in pramipaxcde clearance. Pramipexole
clearance is extremely low in dialysis patients, as a negligible amount of pramipexole is
removed by dialysis. Caution should be exerckd when administering pramipexole to
patients with renal disease.

—

CLINICAL STumEs

The effectiveness of MIRAIWX Tablets in the treatment of Parkinson’s disease (PD) was
evaluated in a multinational drug development program comisting of seven random
controlled trials. Three were conducted in patients with early PD who were not receiving
concomitant levodopa (MIRAP~ IWW&wlacebo, N=235) and four were conducted in
patients with advanced PD who were mmiving concomitant levodopa (lKIRAP~ N=20,
placebo, N=264). Among these seven studies, three studies provide the most persuasive
evidence of pramipexole’s effectiveness in the management of patients with PD who were
and were not receiving concomitant levodopa. Two of these three trials enrolled patients
with early PD (not recaiving levodopa), and one enrolled patients with advanced PD who
were receiving maximdl y tokrated doses of kvodopa.

In all studies, the IhMed Parkinson’s Disease Rating Scale (UPDRS), or one or more of
its subparts, served as the primary outcome assessment measure. The UPDRS is a four
part multi-item rating scale intended to evaluate mentation (part I), activities of daily
living (part II), motor performance (part III), and complications of therapy (part IV).

Pert II of the UPDRS contains 13 questions relating to ativities of daily living (ADL),
which are scordfim O (normal) to 4 (maximalseveri~) fm a maximum (worst) score of
52. Part III of the UPDRS contains 27 questions (for 14 items) and is scored as described
for part IL It is designed to assess the severi~ of the cardinal motor &3ings in patients
with PD (eg, tremor, rigidi~, bradykinesiq postuml instabili~, etc), scored for d.Werent
body regions, and has a maximum (worst) score of 106.

Studies in Patients With Early PD

Patien~ (N=599) in the two studies of early PD had a mean-disease duration of 2 years,
limited or no prior exposure to levodopa (generally none in the premding 6 months), and
were not experiencing the “on-or phenomenon and dyskinesia characteristic of later
_ of the disease.

One of the two early PD studies (N=335) was a doubl*blin& placebo-control.1~ parallel
trial consisting of a 7-week d~ calation period and a 6-month maintenance period.
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Patients co-idd be on sekgiline, antichoIinergics, or boa but could not be on levodopa
products or amantadine. Patients were randomized to M3RAPEX or placebo. Patients
treated with MIR4PEXhad a@artingdailydoee of 0.375mg andweretiixatedtoa
~llY tolm d-, but no hi@er than 4.5 m@ay in three divided doses. & the
end of the 6-month maintenance -o& the mean improvement on p@ II (ADL) of the
UPDRS was L9 in the group mceivbg MIRAPEX and -0.4 in the placebo group, a
di.6&ence that was statiatidly Sign&ant. The mean inqmvament on part III of the
UPDRS was 5.0 in the group mmiving BQMPEX and -0.8 in the placebo group, a
diflbrence that was also statistid& -cant. A statistically si@.&ant &&rence
between groups in favor of MIRAPEXwas seen be@ningat Week2 of the UPDRS
-II( maximum dose 0.75 n@ay) and at Week 3 of the UPDRS part 111(maximum
dose 1.5 mghay).

The second early PD study (N=264) was a dou.ble-blin~ placebcontrolla parallel trial
tion period and a 4-week maintenance period. Patientsconsis~ of a 6-week dossesda

could be on selegil.ine, anticholinergics, amantadine, or any combination of these, but
– could not be on levodopa products. Patients were randomized to 1 of 4 fied doses of

MIRAPEX (1.5 mg, 3.0 mg, 4.5 mg, or 6.0 mg per day) or placebo. At the end of the 4
week maintenance perio& the mean i.mprovement on part II of the UPDRS was 1.8 in the
patients treated with MIRAPEX, regardless of assigned dose group, and 0.3 in
placebo-treated patients. The mean improvement on part III of the UPDRS was 4.2 in
patients treated with MIRAPEX and 0-6 in placebo-treated patients. No dos~response
relationship was demonstrate The &txw_m-treatment dMerences on both parts of the
UPDRS were statistically signMcant in fhvor of MIRAPEX for all doses.

No differences in ~eness based on age or gender were detected. There were tuo few
non-Caucasian patients to evaluate the effect of race. Patients receiving selegiline or
anticholinergics had responses similar to patients not mceivhg these drugs.

3d

3e

Studies in Patients WW Mvanced PD

In the advanced PD study, the primary assessments were the UPDRS and daily diaries
that quantied amounts of “on” and “off time.

Patients in the advanced PD study (N=360) had a mean disease duration of 9 years, had
been exposed to levodopa fim long periods of time (mean 8 years), used concomitant
Ievodopa during the tria and had “on-off @ods.

The advmced PD study was a double-blin& placebo-controIle& parallel trial consisting of
tion period and a 6-month maintenance period. Patients were aIla 7-week doseesda

treated with concomitant lwodopa products and could additionally be on concomitant
selegiline, anticholinergics, amantadine, or any combination. Patienb treated with
M3RAPEX had a startbg dose of 0.375 m@ay and were titrated to a msximdl y tolerated
dose, but no higher than 4.5 mg/day in three divided doses. At selected times during the
6-month maintenance peri~ patients were asked to record the amount of “or “o~” or
“on with dyskinesia” time per day for several sequential days. At the end of the 6-month
maintenance perio& the mean improvement &om baseline on part II of the UPDRS was
2.7 in the group treated with MIRAPEX and 0.5 in the placebo group, a diEerence that
was statistically sign&ant, The mean improvement on part III of the UPDRS was 5.6 in
the group treated with MIRAPEX and 2.8 in the placebo group, a difference that was
statistically sign&ant. A statistically signi&ant difference between groups in favor of 3f
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MIRAPEX-WaS seen at Week 3 of the UPDRS part II (* um dose 0.75 mglday) and at
Week20fthe UPDRSpart III( maximum dose 1.5 mgklay). Dosage reduction of
levodopa was allowed during this study if “~ (or hallucinations) develop@
levodopa dosage reduction ocuured m 76% of patients -ted with MIRAPEX versus 54%
of placebo patients. On average, the levodopa dose was reduced 27%: .

The mean number of “o&’ hours per day during baseline was 6 hours for both treatzuent
groups. ThrcnQhout the tr@ patienta treated with MIIMPEX had a mean of 4 “off hours
per day, while placebo-treatd patients continued to experience 6 “off hours per day.

N; differences in effectiveness based on age or gender were detected. There were too f-
non-Caucasian patienta to evaluate the dad Ofrace.

INDICATIONS AND USAGE

MIRAPEX Tablets are indicated for the treatment of the signs and symptoms of idiopathic
– Parkinson’s disease.

The efftiveness of MIRAPEX was demonstrated in randomize& controlled trials in
patients with early PD who were not receiving concomitant levodopa therapy as well as in
patienta with advanced disease on concomitant kwodopa (see CLINICAL STUDIES).

CONTRMNDICATIONS --

MIRAPE.X Tablets are mntraindicated in patients who have demonstrated
hypersensitivity to the drug or its ingredients.

WARNINGS

Symptomatic Hypotaxisioxx Dopamine agonists, in clinical studies and clinical
experience, appesr to impair the systemic regulation of blood pressure, with resulting
orthostatic hypotension, especia.Uy during dose escalation. Parkinson’s disease patients, in
additio~ appear to have an impaired capaci@ h respond to an orthostatic challenge. For
these reasons, Parkinson’s disease patients being treated with dopamkergic agonists
ordinarily require carefhl monitoring for signs and symptoms of orthostatic hypotensio~
es-y during dose eSCddiO~and should be infbrmed of this risk (see
PRECAUTIONS, Information for Patients).

In clinical trials OFpramiplq however, and despite clear orthostatic e@bct.ain normal
volunteers, the reported incidence of clinically s&Mcant orthostatic hypotension was not
greater among those assigned to MIRAPEX than smong those assigmd to placebo. This
result is clearly unexpeded in light of the previons experience with the risk of dopamine
agonist tiempy.

While h fiding could reflect a unique propa& of pramipede, it might also be
explained by the conditions of the study and the nature of the population enrolled in the
clinical lxials. Patients were vesy carefdly titra~ and patients with active
cardiovascular disease or -Cant orthostatic hypotension at baseline were excluded.

Hallucinatiomx In the three double-blin~ placebcontrolled trials in-early PD,
hallucinations were observed in 9% (35 of 366) of patients mmiving MIRAPEX Tablets,

3g
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compared tith 2.6% (6 of 235) of patients receiving placebo. In the four doubbblin~
placebo+xmtrolled trials in advanced PD, where patients received MIRAPEX and
concomitant levodo~ hallucinations were observed in 16.5% (43 of 260) of patienta
receiving MIRAP~ compared with 3.8% (10 of 264) of patients receiving placebo.
Hallucinations were of sufficient severity to cause discontinuation of .@eatznent in 3.1% of
the early PD patienti and 2.7% of the advanced PD patienb compared with about 0.4% of
placebo patienta in both populations.

Age appears to increase the risk of hallucinations attributable to pramipexole. In the
eady PD patienti, the risk of hallucinations was 1.9 times greater than placebo in
patients younger than 65 years and 6.8 times greater than placebo in patients older than
65 years. In the advanced PD patien~, the risk of hallucinations was 3.5 times greater 4C
than placebo in patients younger than 65 yearn and 5.2 times greater thsn placebo in
patients older tl&n

PRECAUTIONS
—

General

65y&rs. -

5a
R&znuLSince pramipexcde is eliminated through the kidneys, caution should be exercised

%ing MIRAPEX Tablets to patients with renal insticienq (see DOSAGEwhen prescn
AND Administration).

m’~ ~~ my @entia~ th~ dopamine rgic side ~&ts of levodopa and may
cause or exacerbate p~ dyskinesia. Decreasing the dose of levodopa may
ameliorate this side effbct.

Retinal
.

~ m albino* Retinal degeneration was observed in sdbino rata in 5b
the 2-year carcinogenici~ study, but the sign&ance of this effixt in humans is not lmown
(see ANIMAL TOXICOLOGY).

Events Reported With Dopaminergic Therapy

Although the eventa enumerated below have not been reported in association with the use
of pramipexole in clinical trials, they are associated with the use of other dopaminergic
drugs. The expwted incidence of these events, however, is so low that even if pramipexole Sc
caused these eve~ts at rates similar to those attributable to other dopaminergic therapies,
it would be unlikely that even a single case would have occurred inacohortofthe size
exposed to pramipexole in studiee to date.

w~ &q3ymiaandan@sio# ● Although not reported with
pramipexole in clinical trials, a symptom complex msembhg“ the neuroleptic maligmmt
syndrome (chmctem “ ed by elevated temperature, muscular rigidity, altered
consciousness, and autonomic instabili~), with no other obvious etiology, has been
reported in association with rapid dose reductio~ withdrawal o~ or changes in
antiparkinsonian therapy.

5C

~amp&dm# Although not reported with pmnipexole in clinical trials, cases of
retroperitaneal fibrosis, pulmonary ~trates, pleural -OW and pleural thickening
have been reported in some patients treated with ergot-derived dopaminergic agents. 5C
These pulmonary events were associated tith long-term ireatment (longer than 6 months)

6
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and revea tO nomnal in those cases in which treatment was temi.nated.

Information for Patienk Patients should be instructed to take MIRAPEX only as
P~- ..-

Patients should be informed that hallucinations can occur and that the elderly are at a
higher risk than younger patienk with PD.

Patients may develop postuml (orthostatic) hypotensiou with or without symptoms such
as dizziness, na~ fhinting or blackouts, and sometimes, sweating. Hypotension may
occur more _tly during initial therapy. Accordingly, patienta should be cautioned
%@nst _ ~pi~y * ~~ or 1X d- -y ifaey hve been doing m-for
prolonged periods, and especially at the initiation of trealznent with MIRAPEX.

Sinoe any psychoactive* may impair judgement, tbking, or motor skills, patienta 5d
– should be cautioned about operating hazardous machinery, including automobiles, until

they are reasonably certain that therapy with hfIRAPEX does not adversely =kct their
abili~ to engage in such activities. Because of the possible additive sedative eff&ctx,
caution should also be used when patients are taking other CNS depressan tsin
combination with NUR&PEX.

Patients should be advised to noti& t&ir~hysi@ans if they become pregnant or intend to se
become pregnant during therapy (see PRECAUTIONS, Pregnancy).

Be&use of the possibili~ that pramipexole maybe excreted in breast millq patients
should be advised to noti& their physicians if they intend to breasbfeed or are
breas~f- an infant.

If patients develop naus~ they should be advised that taking MIRAPEX with food may
reduce the occurrence of nausea.

Laboratory TesttE During the development of MIRAP~ no systematic abnormalities
on routine laboratory testing were noted. Therefore, no xc guidance is offered
regmding routine monito~ the practitioner retains responsibility for determining how
best to monitor the patient in his or her care.

Drug IYlteracti&ls

M- lkwdqxr Carbidopa/levodopa did not influence the pharmacokiuetics of
pramipede in healthy volunteers (N=1O). Ramipexole did not alter the extent of
absorption (AUC) or the elimination of carbidopahmdop~ although it caused an increase
in levodopa C- by about 40% and a decrease in T- fim 2.5 h 0.5 hours.

~ b hedtiy volunteers (N=ll), selegiline did not i.ufluenca the
pharmacokinetics of pramipexole.

.
~ Population pharmacokinetic analysis suggests that amantadine is unlikely
to alter the oral clearance of pramipexole (N=54).

Cimetidine, a known inhibitor of renal tubular secretion of organic bases via
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the cationic -port sys~ caused a 50% increase in pramipexole AUC and a 40%
iu~ in half-life (lW=M).

l%bwcid Probeneci& a lmown inhibitor of renal tubular secretion of organic acids via
the anionic transporter, did not noticeably influence pramipexole pbcokinetics
(N=12).

Other~e&nbl@d uiun!nuz&xYw#bx Population phamlaco kinetic analysis suggests
that Coadminikm tion of drugs that are secreted by the cationic transport system (eg,
cimetidine, ranitidine, diltiazexQ tciarnterene, verapamil, quinidine, and quinine)
decxwses the oral clearance of pramipexole by about 20%, while those secreted by the
anionic tmlnsport system (eg, Cephalospmins, penicillins, indomethac@
hydrochlorothiazide, and chlorpropamide) are likely to &ve little @kct on the oral
clearance of pamipexole.

cm~ Inhibitors of cytmhmme P450 enzymes would not be expcted to tied
– pramipexole elimination because pramipexole is not appreciably metabolized by these Og)

e-es in vivo or in vitro. Pramipexole does not inhibit CYP enzymes CYPIA2, [accyjg.
CYP2C9, CYP!XX9, CYP2El, and CYP3A4. Inhibition of CYP2D8 was observed with an
apparent Ki of 30 M indicating that pramipexole will not inhibit CYP enqmes at
plasma concentrations observed following the highest recommended clinical dose (1.5 mg
tid).

Since pramip&ole-ti a dopamine agonist, it is possible that
dopamine antagonists, such as the neuroleptics (phenothiazines, bu@rophenones,
thioxanthenes) or metoclopramide, may diminish the eff~veness of MIRAITX

Dr@Laboratory Test Interaction There are no Imom interactions between
BIIFWPEX and laboratory tests.

Carcinogens@ Mutagenes& Impairment of Fertili@R !hv*year carcinogenici~ QI

studies with pramipexole have been conducted in mice and rats. Pramipexole was. .
dnunwtered in the diet to Chbb= mice at doses of 0.3,2, and 10 mg/iq#day (0.5, 3.4,

&d 172 times the highest recommended clinical dose [1.5 mg tid] on a mg/m2 basis). In
mice dosed at these levels, the plasma levels were at least 0.1, 0.49, and 4.4 times the
ObservedC-in humans dosed 1.5 mg tid. Framipexole was administered in the diet to
Wistar rats at O.% 2, and 8 mglkgiday (0.8, 5, and 20 times the highest clinical dose on a
@m’ basis). In rats dosed at these levels, the plasma AUC was 0.3,2.5, and 12.5 times
the AUC in humans dosed at 1.5 mg tid.

Testicular Leydig cell adenomas were found in male rats as follows: 13 of 50 control
group A males, 9 of 80 control group B males, 17 of 50 males given 0.3 m#k@ay, 22 of
50 males given 2 m@@ay, and 22 of 50 males given 8 @kg/day. In conirast to the
findings in rats, ~tion of the testes &om mice after 2 years of treatment did not
exhibit evidence of a drug-related increase in Leydig cell adenornas. Leydig cell
hyperplasia and increased numbers of adenomas are attributed to pramipexol&nduced
demeasesin serum prolactin levels, causing a down-regulation of Leydig cell lutehizbg
hormone &H) receptom and a compensatory elevation of LE secretion by the pituitary
gland. The endocrine mechanisms believed to be involved in rats are not relevant to
hUrnans.

Sg

Stl
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-POIe was not mutagenic or clasbgetic ~ a M&ry of assays including the in titi
hes assay, V79 gene mutation assay fbr HGP~ mutan@, and chromosornal abemation
assay in Chinese hamster ov~ cells, and the in vivo mouse micronucleus assay.

In rat ftiw studies, prami~ole at a dose of 2.5 mg/k@ay (6.2 times the highest
clinical dose on a m@n2 basis), prolonged estrus cycles and inhibited “tiplantation. k
rats dosed at 2.5 mglkglday, the plasma levels were 19.3 times the observed C-in
humans dosed 1.5 xng tid. These &kcts WereassociatedwithdUCtiORSinserumlevels
of prolact@ a hormone necessary fix implantation and maintenance of early pregnancy in
rats.

~~ -v Categmy B. When pramipexole was given to fde rata 5i
throughout pregnan~, implantation was inhibited at a dose af2.5 n@kgMay (6.2 times
the highest clinical dose on a m@n2 basis). In rats dosed at 2.5 x@kg/day, the pkisma
levels were 19.3 times the observed C-in humans dosed 1.5 mg tid. AdminMm tion of
0.1, 0.5, or 1.5 m@@ay of pramipexole to pregnant rats during the periwl of

– orgsnogenesis @station days 7 through 16) resulted in a high incidence of total
remrption of embryos at 1.5 m@k@ay (3.7 ties the hi@mst clinical dose on a mg/m2
basis), but no teratogenic effects were observed In rats dosed at these lwels, the plasma
AUC was 0.3, 1.5, and 4.3 times the AUC in humans dosed at 1.5 mg tid. l’heae fidings
are thought to be due to the prolactin-lowering ellbct of pramipexde, since prolactin is
necessiq for implantation and maintenance of early pregnancy in rats (but xmtrabbits or
humans). There was no evidence of adveme @ects on -fetal development following. .

dmmstration of up to 10 mg/kg/day (47.2 times the highest clinical dose on a nqybz
&sis) to pregnant rabbits during organogenesis. In rabbits dosed at 10 @kg/day, the
pl- AUC Was71 times that in humans dosed at 1.5 mg tid. Postmatal growth was
inhibited in the offipring of rats treated with 0.5 mg/k#ay (appro*tely equivalent to
the highest clinical dose on a m#m2 basis) or greater during the latter part of pregnancy
and throughout lactation. In pregnant rats dosed at 0.5 mg/kg/day, the plasma AUC was
L5 times the AUC in humans dosed at 1.5 mg tid.

There are no studies of pramipemle.in human pregnan~. Because animal reproduction
studies are not always predictive of human ~, pramipexole should be used duxing
P~V o~y if clearly needed.

Nursing Mothe~ A single-dose, radidabeled study showed that drug-related matexials
were excreted inb the breast milk of lactating rats. Concentrations of radioactivity in
miIk were three toti times higher than concentrations in plasma at equivalent time
points.

Other studies have shown that prami~le treatment resuhd in an inhibition of
pmhlCtiR secretion in humans and rats.

It&not ti~wheti~ti ~ti~titih~*h=my_~
excreted in human milk and because of the potential for serious adverse reactions in
nursing inf~ts lhm pramipexole, a decision should be made as to whether h discontinue
nursing or to discontinue the drug, taking into account the importance of the drug to the
mother.

Pediatric Use The safe~ and dkwy of MIRAPEX in pediatic patients has not been
established.
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GeriaiZiC u= Pramipexole totai oral cbrance w- approxixnatdy 30% lower in
subjects older than 65 years compared with younger subjects, because of a decline in
pramipexde renal clearance due to an age-related reduction in renal i%nction. This

~tely 8.5 hours to 12 hours.resulted in an incraase in elimination half-life* app
In clinical studies, 38.7% of patients were older than 65 years. Them were no apparent
diHerences in ef&aqy or sde~ between older and younger patients, except that the
relative risk of hallucination associated withthe useof MIRAPEXwas increased inthe
elderly.

AmmRSE EVENTS

-thep remarketing development of pramipede, patienta with either early or
advanced PD were enrolled in clinical trials. Apart &om the severi~ and duration of their
disease, the two populations W&red in their use of concomitant levodopa therapy.
Patients with early disease did not receive concomitant levodopa therapy during
treatment with pramipexol~ those with advanced PD all received concomitant levodopa
treatment. Because these two populations may have di&rential risks for various adverse
events, this section ~ in gene present adv~ ent data for these two populations
separately.

Early Parkn’s Disease

In the three double-blin~ placebo-conigollgd trials of patients with early Parkinson’s
disease, the most commonly observed adv~ events (>5%) that were numerically more
&equent in the group treated with MEUiPEX Tablets were nausea, dizziness, somnolence,
insoinn@ mnstipatio~ ssthe~ hallucinations, accidental i.qjury, and dyspepsia.

5j

6a

Approximately M% of 388 patients with early PD and treated with MIR/MXX who
participated in the doubl-blina placebo-controlled trials discontinued treatment due to
adverse events compared with 11% of 235 patients who received placebo. The adverse
events most commonly causing discontinuation of treatment were related to the nemous 6b
system (hallucinations [3.1% on MIRAPEX vs 0.4% on placebo]; dizziness [2.1% on
MIRAPEX vs 1% on placebo]; somnolence [1.6% on MIRAPEX vs O% on placebo];
extrapyramidal syndrome [1.6% on hZIRAPEX vs 6.4% on placebo]; headache and
confusion [1.3% and 1.0%, respectively, on MIRAPEX vs O%oon placebo]~ and
_k*stiRd system (nausea [2.1% on MIRAPEX vs 0.4% on placebo]). The events
that appeared to Jie dose related were hallucinations, dizziness, and somnolence.

A&memmt” “mczcbcxinmnitd&delin&uZ sizd&sineu&_ Table lliststreaiment- 6C
emergent adverse events that occumed in the doubl-blinz placebo-controlled studies in
early Parkinson’s disease that were reported by 21% of patients treated with MIRAPEX
and were numerically more &equent than in the placebo group. In these studies, patients
did not receive concomitant levodopa. Adverse events were usually mild or moderate in
intensity.

The prescriber should be aware that these @ures cannot be used to predict the incidence
of adveme events in the course of usual medical practice where patient characteristics and
other factors diEbr tim those that prevailed in the clinical studies. Similarly, the cited ‘
hquencies cannot be compared with figures obtained tim other clinical investigations
involving ~erent treatments, uses, and investigators. However, the cited figures do
provide the prescribing physician with some basis for estimating the relative contribution
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of ~ ~d nondrug facturs to the adverse—event incidenm rate in the population studied.

Table 1 6dI#eatmenbbqt Advexw-M” Incidence in Doulde-Bk~ Plmx)~
Controlled Trials in Early P~ ‘s 13kaae (Events 21% of Patients Treated
With MIRAPEX and NmnericaIIY More sent* in tie placebo Group)

Adverse Event

Aahania
Accidental -
Generaledema
Malaise
Reactionunevaluable—
Fever

Syncope

Nausea
Constipation

msPeP-
—>

ApOrdl

%@%@
Flatulence
Tooth disease

P&pheral edema

Leg cramps
‘Ihvitchiu

somnolence
1 Insomnia

Hallucinations
Dream ahnonnalities
ConfMion
Amnesia
Hypesthesia

~
Akathisia

Woclonus

13.9
8.8
4.9
1.8
1.5
1.0

1.3

27.6
13.7
7.2
4.4
1.8
1.8
1.8

4.9
1.8

4.4
L5

25.0
21.9
17.0
9.0
4.4
4.1
3.6
2.8
1.8
1.5
1.5
1.3
1.3

N=235
w

-!

11.5
8.5
3.0
0.9
0.9
0.4

0.9

17.9
6.0
6.8
2.1
0.4
1.7
L7

4.3
0.4

3.8
1.3

24.3
8.9 )
11.5
2.6
4.3
1.3
1.7
0.9
1.3
0.0
0.4
0.0
0.4
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I
Pnxritus 1.3

Accommodationabnormalities 2.8
Vi’ion abnormalities 2.6
Tinnitus 1.3
Diplopia 1.0

T@z -- 1.0

Imuotence 1.8

0.9

2.6
>.-

0.0
0.9
0.9
0.9

1.3

“ Patients may have reported multiple adverseexperiencesduring the study or at discontinuatio~
thus, patients may be included in mom than one category.

Other events reported by 1% or more of patients with early PI) and treated tith 6e—
MIRAPEX but reported equally or more &equently in the placebo group were infection,
headache, pa@ tremor, back pdq postuml hypotensioxq hypertoni% depressio~
abdominal pa tie~, diamhe~ rash ataxi~ dry mout& extrapyramidal syndrome,
pharyngitis, sinusitis, sweating, rhinitis, urinary tract infkction, vasodilatioxq flu
syndrome, increased saliv% dyspn+ increased cough, gait abnormalities, urinary
fkquency, vomiting, allergic reactio% hypertension hypokinesi~ increased creatine P&
nemousness, chest pa& neck pa@ pa.reathesi% tachycardi% vertigo, voice alteration,
conjunctivitis, and paralysis.

Among the lmatrnent-emergent adverse events in patients with early PD who were 6f
heated with MIRAP~ the following appeared to exhibit a positive relationship to dose:
constipatio~ somnolence, and insomnia. In additio~ the occurrence of common adverse 6g
events such as conihsio~ dizziness, nause~ and headache in patients treated with
MII?APEX showed a tendency to diminish with time.

Advanced ParkinsonCs Disease

In the four doubleblin& placebo-controlled trials of patients with advanced Parkinson’s
disease, the most commonly observed adverse events (>5%) that were numerically more
frequent in the group treated with MIRAPEX and concomitant levodopa were postural
(orthostatic) hypotenaio% dyskinesi% extrapyramidal syndrome, insomni% dizziness,
hallucinations, a=iental injury, dream abnormalities, confbsiorq conatipatio~ asthenia,
somnolence, dyston@ gait abnmmali~, hypertoni% &g mou~ amn~ urinary
&quency, and leg cramps.

6h

Approximately 12% of 260 patients with advanced PD who received MIRAPEX and
concomitant Ievodopa in the double-blin& placebo-controlled trials discontinued treahnent
due to adverse evente compared with 16% of 264 patients who received placebo and
mncomitant levodopa. The events most commonly causing discontinuation of treatment 6i
were related to the nervous system (hallucinations [2.7% on MIRMTX vs 0.4% on
placebo]; dyskinesia [1.9% on MIRAPEX vs 0.8% on placebo]; tipyramidal syndrome
[1.5% on MIRAPEX vs 4.9% on placebo]; dizziness [1.2% on MIRAPEX vs 1.5% on
placebo]; and cdhsion [1.2% on MIRAPEX vs 2.3% on placebo]~ and cardiovascular
~tem (postural [orthostatic] hypotension [2.3% on IVIIRAPEXvs 1.1% on placebo]). The
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adverse events that appe~~ to be dose related were exbapz~ syndrome and
confusiom

~“ “~~—hu4?dcEnid8atiieBrn dbanasdl?lk ‘I’able 2 liststreatment-eme~t adveme events that occurred in the doubl-blin~ placetinti~d
studies in advanced Parkinson’s disease that were reported by 21% of patients treated
with MIRAPEX and were numticdy more fkequent than in the placebo gmmp. In these
studies, MIRAPEX or placebo was ~ to patien~ who were also re&~
concoti~t levodopa. Adverse -ents were usually mild or moderate in intensi~.

●

The prescriber should be aware that these @res cannot be used to predict the incidence
of adv~ eventi m the course of usual medid practim where patient charatim and
other f~rs dMbr * those that prevailed in the clinical studies. Similarly, the cited
&quen&s cannot be compared with @ures obtained tim other clinical investigation
involving d.&erent treatments, uses, and investigators. However, the cited @ures do
provide the prescribing physician with some basis for estimating the relative contribution
of d.mg and nondrug factors to the adv~venti incidence rate in the population
studied.

Table z
lkeatment-h~mt Adverse-k-t” Incidm= in DoubleBti@
Piace130-conMd ‘Mala in Advanced Parkinson’s Disease (Events 2 1% of
Patienti Th.ated With MIIUPEX and NumericaI,Iy More Frequent Than in the
Phoebo Group)

—

Adverse Kvent

GIleral sdema
Chestpain
Malaise

Posturalhypotemion

Qation ‘-
Dry Mouth
Flatulence

Increasedcreatine PK

MIRAPKxf
N=260

16.5
10.0
3.8
3.1
2.7

52.7

10.0
6.5
1.2

Placebot
N=284

14.8
8.0
2.7
1.5
1.9

48.1

8.7
2.7
0.8

0.8
0.4

Leg cramps 5.4
Arthritis
Twitching

2.7

Bursitis
2.3

Myasth&
1.5
12

4.5
1.1
0.0
0.4
0.0

6j

6k

13



-r ——-. .

Dizziness
Hallucinations

Dream abnmnalities
confusion

. somnolence

Dystonia
Gait abnormalities
Hypertonic
Amnesia
Akathisia

— ~ abnormalities

Hypesthesia
Paranoid reaction
Delusions
Sleep disorders

Dyspnea
Rhinitis
sinusitis
Pneumonia

sweating
Sl& dieordere
Pruritus

Accommodationabnormalities
Vion abnmmalit&
Conjunctivitis
Diplopia -
Lacrimation disorders

1

47.3
27.7
26.9
25.8
16.5
10.8
10.0
8.8
8.1
6.9
6.S
5.8
2.7
2.7
1.9
1.9
1.2
12!

3.8
2.7
2.3
1.9

3.5
1.9
1.2

3.8
3.1
1.2
1.2
1.2

31.4
25.8
21.6..-
25.0
3.8
9.5
72
6.1
7.2
4.9
6.1
42
2.3
1.5
1.5
0.4
0.4
0.0

3.0
1.1
1.5
0.0

3.4
1.1
0.8

2.3
0.8
1.1
0.0
0.8

Iu- bquency 5.8
U-~ ~~on

2.7
3.8 3.4

urinary incontinence 19 1.1

Tatienk may have repmted multiple adverse experiencesduring the study or at diecontinuatiq
thq patientamay be included in more than cmecategoxy.
~Patientareceivedconcomitantlevodopa

Other eventa reported by 1% or more of patienk with advanced PD and treated with
MIRAPEX but reported equally or more frequently in the placebo group-were naus~
pain, infectio% headache, depression, tremor, hypokine~ auorexi~ back pain, dyspepsia,

61

14



MRAPEXTabids (pmnipexdetablets) 52
Rofmed-- In-u97

ataxi% flu ‘%mlrmne, diarrh~ mm Ado- psi% anxiety, rash paresth~
hypertension increased saliva tooth disorder, apathy, hypotenaio% vasodilatio~
vomiting, iR~ co~ nemousness, neck pa@ syncope, ~ “ dysphagi%
palpi~tions, pharyngitis, and vertigo.

Among the treatmenkmergent adverse events in patients with ad&&d PD who were 6M
treated with h13RAP~ the following appeared to exhibit a positive relationship to dose:
constipation and extrapyrarnidal syndrome. In additio% the occurmmceof common 6n
adverse events such as confiwiow dizziness, headache, and nausea in patients treated
with MIRAPEX showed a tendency to &minish with time.

Mverse Even@ Relationship to ~ Gender, and ~ Among the 60
lzeatznent-emergent adverse events in pati~ts treated with MIRAP~ hallucination
appeared ta exhibit a positive relationship tQage. No gender-related Merences were
obsemed. Only a small percentage (4%) of patients enrolled were non~aucasian,
therefore, an evaluation of adverse eventa related to race is not possible.

Other Adverse Events Observed During All Phase ZS Clinical ‘Jkials MIRAPEX
has been administered to 1,408 individuals during all clinical trials (Parkinson’s disease
and other patient populations), 848 of whom were in seven double-blin~ placeb
controlled Parkinson’s disease trials. During these trials, all adverse events were recorded
by the clinical investigators using terminology of their own choosing. To provide a
meanin@d esiimate of the proportion_of &xlividuals having adverse events, similar @pee
of events were grouped into a smaller n* of standardized categories using modi&l
COSTART dictionary terminology. These categories are used in the listing below. The
bquencies presented represent the proportion of the 1,408 individuals exposed to
MIRAPEX who experienced events of the @pa cited on at least two occasions (one if the
event is serious) while receiving MIRAPEX. All reported eventa, except those already 6p
listed above, are included, without regard to detexmuna- tion of a causal relationship to
MIRAPEX.

&?en& are fhrther ckssfied within body-system categonea and enumerated in order of 6q
decreasing hquency using the following d&nitionx ~ent adverse events are defied
as those ocmrring in at least l/100 patients and ir&equent adverse events are those
omuming in l/100 to l/1,000 patients.

Bodv as a whole . Infrsquen& enlarged abdomeq death, freer, suicide attempt.

.V~ - I#kquen& peripheral vascular disease, myocardial ~o%
angina pectoris, atzial fibrillatio~ heart fbilure, arrh- atrial arrhythmi%
pulmonary embolism.

Musculoskel tal svs~e - In-n& joint disorder, myasthenia.

- - InfhqueW agitatio~ CNS stimulation, hyperkinesi~ psychosis,
.

- Infrequeti pneumonia.
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se* s - Infmpenk cataract, eye disorder, glaucoma.

.
~- Infhtqm. dysur@ abnormal ejaculation%prostate cancer, hema~
prostate disorder.

DRUG ABUSE AND DEPENDENCE
-.”

Ramipexole is not a controlled substance.

Pgun@exolehasnotbeen~y studiedinan imalsorh umans fiw its potential
for abuse, tolerance, or physical dependence. However, in a rat model on cocaine
self-admix&tm tio~ pramipexole had little or no E@&

OVERDOSAGE

There is no clinical experience with massive overdosage. One patien~ with a lo-year
– history of schizophrenia% took 11 n@ay of pramipexole for 2 dam this is hvo to three

times the protocol recommended daily dose. No adverse events were repor&d related to
the increased dose. Blood presmre remained stable although pulse rate increased to
between 100 and 120 beatshninute. The patient withdrew *m the study at the end of
week 2 due to lack of efficacy.

There is no Imown antidote for werd~~ of a dopamine agonist. H signs of central
nervous system stimulation are presen& a phenothiazine or other bu@rophenone
neuroleptic agent maybe indicate& the eficacy of such dregs in reversing the eE&ts of
overdosage has not been assessd. Management of overdose may require general
supportive measures along with gastric lavage, intravenous fluids, and electmanh “Ogram
monitoring.

DOSAGE AND ADMINMTRATION

In all clinical studies, dosage was initiated at a subtherapeutic level to avoid intolerable
adverse effects and orthostatic hypotension. MH&UZIX should be titrated gradually in all
patients. The dosage should be increased to achieve a maximum therapeutic eff&ct,
balanced agsinst the principal side effects of dyskine~ hahxinations, somnolence, and
dry mouth.

Dosing in Patkta with Normal Renal Function

Initial lkeatmenti Dosages should be increased gradually fim a darting dose of 0.375
mglday given in three divided doses and should not be increased more ~ently than
eve~ 5 to 7 days. A mggestd ascending dosage schedule that was used in clinical
StUdieSis shown balm

7a

~k=eduleof~

week - b@ Total l)silyDoseb@
1 0.125 tid 0.375

2 0.25 tid 0.75
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3 0.5 tid 1.50

4 0.75 tid 225

5 LOtid 3.00
. -

6 125 tid 3.75

7 L5 tid 4.50

nkirltenance lkeatzllenti MEtAPEX Tablets were effbctive and well tolerated over a
dosage range of L5 to 4.5 mg/day, ~ unequally divided doses three times per
day, with or without concomitant levodopa (approximately 600 m#ay).

In a &dose study in early Parkinson’s disease patients, doses of 3 rng, 4.5 rng, and 6
w P$X~Y of ~~ W-not ~~ ~ pro~de -y --t benefit beyond that

– achieved at a daily dose of 1.5 m@ay.

When MIRMEX is used in combination with levodop~ a reduction of the levodopa dosage
should be considered. In a controlled studY in advanced Parkinson’s disease, the dosage
of levodopa was reduced by an average of 27% fim baseline.

Patients With Renal ~en~. _

Ram@exole Dose in the Renally Impaired

Renal status starting Dose M@mum Dose
(Ing) (mg)

Normal to mild 0.125 tid 1.5 tid
impairment (Creatinine
cl>60mLhnin)

Modemte impairment 0.125 bid 1.5 bid
(Creatinine Cl = 35 to
59 mIAnin) -

Severe impairment 0.125 qd I 1.5 qd
(Creatinine Cl = 15 to
34 Inrfmin)

Very severe impairment The use of MIRAPEX is not recommended.
(Credinine Cl <15
mLhnin and
hemodialysis patients)

Discontinuation of !heatznenti It is recommended that MIRAPEX be discontinued
over a period of 1 we& in some studies, however, abrupt discontinuation was uneventful.
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HOW SUPPLED
MIRAPEX Tablets are available as follm

0.125 ~ white, round tablet with W“ on one aide and “2’ on the reverse side.

Bottles of&w 0009-W02-02
.-

0.25 ~ white, ova scored tablet with V twice on one side and ‘4” twice on
side.

h“ties of 90NDC ooo~2

the reverse

8

1.0 ~ white, roun& scored tablet with “U” twice on one aide and “6” hrice on the rev-
side.

Bottles of 90NDC 00WOOW02—

1.5 mg white, roun~ scored tablet with “U” twice on one side and “37” twice on the
reverse side.

Bottles of 90NDC 00094037-02

Stme at conimdled room temperature if 26°C to 25*C (68*F to 77*F) [see USP]. Protect
from light.

Cautioxu Federal law prohibits dispkng without a prescription.

ANIMAL TOXICOLOGY

Retinal Degeneration in AIbino Rats 9a

&tinal degeneration W- observedin dbiXIOrab inthe2-year Carcinogenic@ study with
pramipexole. Degeneration was &at observed during week 76 and was dose dependent in
animals receiv@20r8m@@ay(5 and20times thehighest clinical doseon an@m2
basis). Degeneration was not observed in that study at 0.3 mglk#ay (0.8 times the
highest clinical dose on a mghn2 basis). In rats dosed at 0.3,2, or 8 @l@day, the
plasma AUC was O*, 2.5, and 12.5 times the AUC in humans dosed at 1.5 mg tid.

Investigative studies demonstrated that pramipexde reduced the rate of disk shedding
&om the photoreceptor rod cells of the retina in albino rats, which was associated with
enhanced sensitivity to the dama@ng eE6cte of light. In a co~ study, retinal
degeneration occumed in albino rats after 13 weeks of treatment with 25 m@l@lay of
pramipexole (62 times the highest clinical dose on a X2 basis) and constant light (100
lux), but not in pigmented rats eqmsed to the same dose and higher light intensities (500
lux). Thus, the refina of albino raw is considered to be uniquely sensitive to the
~=* ti pmmipaxole and light. Retinal degeneration did not occur in a 2-year
carcinogenic@ study in albino mice treated with 0.3, 2, or 10 mg/kg/day (0.5, 3.4, and
17.2 times the highest clinical dose on a m@m2 basis). Evaluation of the retinas of
monkeys given 0.1, 0.5, or 2.0 n@l@ay of pramipexole (0.5, 2.6, amd 10.4 times the
highest clinical dose on a mghn2 basis) fbr 12 months and minipigs given 0.3,1, or 5

18



n@@*Y bf p~pede for 13 weeks also detected no changes in the retina

The potential s&ni&ance of this dbct in humans hasnotbeen established. Disk
shedding ia a miversd

.
echamsm of the vertebrate re~ and a &reased rate cdd be

associated with degenmmtion of the retina &.-

Fib ro-mseous Proliferative Lesions in Mice

An increasedincidence of *m+seous prdifkrative lesions occurred in the femurs of
fe~e mice treated for 2 yearn with 0.3,2.0, or 10n@cg(0.5, 3.3, and 17.2 times the
highest clinical doss on a mg/in2 basis). Lesions occurred at a lower rate in control
animals. Similar lesions were not obsemed in male mice or rab and monkeys of either
sex that were treated chronically with pramipexole. ‘lhe ~us lesiom in f-e
mice are thought to be due to an estmgwxqn-ogesterone imbalance attributed to the
prolactin-lowering effect of pramipexole. The endocrine mdanisms beiieved to be
involved in mice are not rekvant to humans.

—

9b

— —
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c A. PHARMACOLOGY ●

.

(\

Volumes: 1.27-1.31 Upjohn Technical Reports
1.62 Publishedartick?s

The following is a sumnuuyof preclinicalpharmacologystudies on the mechanism of
action and efficacyof pramipexole. Most of these studieswere reviewed under IBID

The “Neuroprotection”studies (sec.A.3) that wem submitted to support a
labeling claim wemnot previouslyreviewed.

AJ. Mechanism of AetioII

A.1.a In vitro studies . . . --

In receptor binding assa~ PPX displayshigh aflinity for both D~and Dacloned
receptors (4 to 8-foldhigher at D~; TablesA.1al, 2). By compariso~ the dopamine (DA)
agonists bromocriptine and apomorphine are less potent and selective for D~and D1receptors,
whereas pergolide has a higher ailinity than PPX for both receptor subtypes (Table A.1 .a.2).
Consistent with the known receptor-effecter coupling schemes for DA receptors, PPX binding
to Dz and D, receptors is inhibited by a non-hydrolyzable GTP analog indicating G-protein
involvement in the mechani~ D~binding is not markedly affected. Autoradiographic studies
indicate that the distribution of [3HJ-PPXbinding sites is consistent with receptor subtype
rnRNA distribution, high in mesolimbic areas (Mets of Calleja nucleus accumbens, olfactory
tubercle) that are abundant in D3and Dz receptors, and also in the D2-richcaudate nucleus
(Table A.1 .a.3). Binding siteswere less abundantin the ventraltegmentalarea (VTA) and the
substantialnigra (SN). In a NovaScreenreceptorbinding assay, the only other significant
binding by PPX was at ~ receptors (Table A.1 .a.4).

In fictional studies, PPX (0.1-100 pM’) decreased cAMP in primary culturesof .
cerebella granulecells by a putativeD~receptor mechanism. PPX inhibited electrically-
stimulatedDA release in ratstriataIslices, presumablyvia activation of nerve tmminal Dz
autoreceptors (i.e., block with haloperidol). PPX did not block synaptosornaluptake of
radiolabelled monoarnines at conc&tratio-m up to 10 @L

HumaLl&receptm ml’
Hmnau~_ P4mmipmmb
HumanQmqtu 0.s?
HumanD,nmxptxr 5.1$

&b . vdulmtJnElmalm8dtWOtnfiur . .
tDda5wmm
*--ml
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Table L Binding A5iti of Dopamine Amuists for Dopamim Receptor Sul@peS.

~_8thpaminei&’ep&~*=ba
D%Dopamine D%Dopambe D4-Dopamjne

Bromocripfi 3418 k 129 27+9 18*2 373 i 15
U4’3714E

Apomorphbe 491 *29 26 17*1 8Zikl
U-19542E

Pergolide 1300 * 132 1*O2 0.4 * 0.03 9.3 * 1
U-68326E

&uzide 62i4 0.3 * 0.1 2.2 *02 32x 0.5
U-64047E

Pmmipaxole >2281 5.3 * 0.3 1.3 * 0.2 18*4

Table 2. Binding M%nities of Dopamine Agonists * Serotonin Receptor Sub@pei

Binding at Semtcuin Receptors ~* -
Compound

5-HTIA 5-HTIDa 5-HTmfl 5-H’I’2

Bromocriptine 24*9 22*5 703*84 119 *37

Apomarphine 103 *11 1$99 * 109 >4,000 343*51 .

Pergolide L8 i 0.4 21*6 111 * 8 26*7
I

Lisu.ride 02* 0.03 7.6 * 0.8 20*3 5.1 i 11

Pmmipexole >1,698 2,429 * 301 >4,000 > L131 .



Dexzsities of D, and D. Recepto~ Bound By ~@PX in Areas of Rat Brain

The data were derived fivm quanfioation of autoradiogramsproduced from coronal
Bections.
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(- A.I .b. In vivo studies ●

In behavioral studies, low doses of PPX decreased locomotor activity in mice (ED~O=
0.084 mglkg, p.o.). This is presumablydue to activation of Dz autonxxptors which shutdown
release of endogenous DA. Higherdoses of PPX (0.3-1 mm s.c.) stimulatedlocamotor
activity in rats, but did not induce apomorphine-like stereotypicclimbing in mice (0.003 -10
mg@ p.o.). Otherbehavioral effects of PPX thatare likely attributedto postsynaptic D2
receptor activation areyawning in rats(0.025-0.1 @kg s.c.), roved of haloperidol-induced
catalepsy in rats(EDW= 4.4 mg@ s.c.), dosedependent induction of gnawing in rats(0.03 -3
mgk~ s.c.), and stimulationof locomotor activity in mseqinhd mice (9 mg/Q i.p.).

The primary in vivo neurochemicaIeffkcts of PPX appearto result iiom stimulationof
presynapticD2autoreceptorswhich reduces dopamineturnover. PPX decreased DA synthesisas
measuredby inhibition of DOPA accumulation in striatumand limbic systemafier y-
butyrolactone lesions of dopaminergic pathways:

EQ50
striaturn 0.13 m#k& s.c.
Iimbic forebrain 0.05 mg/kg, s.c.

(’
The effixt of PPX in the striatum was blocked by haloperidol indicating a Dz receptor-mediated
action. The more poten~ but not statistically significant effect in the limblc forebrain was

-. suggested to be due to D~activation. No phannacologictd evidence was provided in support of
this contention. A PPX-induced decrease in dopamine release was also demonstrated in a-
methyltyrosine-treated rats (EDW= 0.04 mg/kg, s.c.) and by in vivo microdialysis.

Evidence for activation of DA autoreceptors by PPX was also obtained in
eIectrophysiology studies where decreases in the fig rate of nigrostriatal (SNPC) and .
mesolimbic (VTA) neurons were obsemxl:

EQso

SNPC 0.066 mgk~ iv.
VTA 0.082 mg/k& iv.

IrIanterior caudate neurons, PPX stimulated the firing of pmtsynaptic neurons at higher doses .
(10 mgkg, iv., increased firing by 60%). This was suggestedto be a DJ effect since otherDz-
preferring agonists did not affect firing.

A.2. Effxcaey in Parkinson’s Disease Models

PPX (0.01 -1 mgkg, s.c.) caused contmlateral turning in rats with 6-hydroxydopamine
(6-OHDA)-induced lesions of the medial forebrain bundle. The EDn (0.026 mgkg, s.c.)

/ indicated that PPX was equipotent to apomorphine (ED~O= 0.03 mgkg, s.c.). Maximal effects
of PPX occurred between 80-140 rn@ whereas the duration of action for apomorptie was ~ 80
min. The effect was completely blocked by haloperidol, and partially blocked by the D,
antagonist SCH 23390.

i



In the MPTP-inducedParkinson’dkease model in primates, PPX (0.03-0.1 mg/kg, i.m.)..
dose-dependentlyreversedparkimon-lilcesymptoms (ED~O”0.045 m@g, i.m.). A dose of 0.06
mgkg relieved virtuallyall of the symptoms. In a seumd experiment an oral dose of 0.075
mghcgreversed Parkinsoniansymptoms for 5-24 hr. Several otherParkinson’sagents did not
consistently tiect symptomology ~ 2 mg/kg biperid~ p.o., ~00 mg/kg amantadine,p.o., ~ 2
m#kg bromooriptine, p.o.). LDOPA/carbidopa (15 mgk~ p.o.) was effkotive for 2 b (Table
A.2.a). When tested in combination with the monoamine oxidase inhibitor ldeprcpyl @iepxy~
0.2 mg/kg i.rn.), the effixtiveness of PPX (10-120 pglkg, ire.) was not potentiated.

,

TN)- Al, a.
--

Substance Optimal efficacy Durationof action Side effects .

from (mg/kg)”; at highdosage

,

(..

Combination

L-dopa (+ ben-

serazide and

carbidopa)

Biperidene

(Akineton)

Amantadine

(PK-Med

Bromocrlptine

(Pr~videl)

M-IT 920

SND 919 Y

.

15p.o. l-2h salivation
motor

xwltlessneas

up to 2.0

up to 300 unsatisfactory effect

Uptozo 1

0.05 pa 2-5h seda~ ataxia

0.075 pa 2-24h occasional sali-

vation
0.05 i.m. raisedreactivity

la. 9:

. .

7
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A3. Neuroprotection ●

The sponsor proposes a labeling claim suggestingneumproteetive effkcts of prarnipexole
based on datafrom threepreclinical models:

1. Prevention of post-isehemicretrogradedegenerationof nigrostriatal dopamine
~neurons followingtransient forebrainisehemia(Bilateral Carotid Artery
Occlusion Model, BCAO)in gerbils

2. Attenuation of methamphetamine-inducednigrostriataldopaminergic --
neumtoxicity in mice

3. Attenuation of bDOPA neurotoxicityin vitro

In the gerbil transientforebrainischemia study, pramipexole (1 mgkg, p.o., b.i.d. for
28 days beginning on the day of surgery)attenuatedby 40% the 10SSof tyrosine
hydroxylase(TH)-positive neurons in the substantialnigra(Fig. A.3.a.1). A much smaller degree
of protection was afforded in the CA1 region of the hippocampus (cresyl-violet staining), and
statisticallysignificant in only a preliminaryexperiment(Fig. A.3.a2). Details regardingthe
timing of drug administrationrelativeto the ischemic insultwere not provided. In the in vivo
metharnphetarnine neurotoxicity study, four daiiy doses pramipexole (1 mg/kg, p.o.) beginning
1 hr after the last methamphetamine injection (10 mgkg, i.p., every two hrs for four doses)
completely prevented the loss of TH-positive neurons in the substantial nigra of mice five days
tier methamphetamine dosing (Fig. A.3.a3). The proposed protective mechanism is prevention
by pramipexole of methamphetamine-induced elevations in dopamine turnover which i.fnot
prevented, would lead to tissue damage via the generation of oxygenderived tie radicals. In
the in vitro experiment, nanomolar concentrations of pramipexole prevented the 10ssof TH-
positive cells due to micromolar concentrations of LDOPA in primary cultures of rostnd .
mesencephrdic tegrnentum cells (Fig. A.3.a4). PreEminary evidenee suggested the involvement
of a heat-sensitive trophic fketor in the protective eff’ of pramipexole.

The gerbil BCAO transient forebrain isehemia model is an acceptable preclinical efficacy
screen for drugs proposed in the treatment of stroke. The clinical relevance of the in vivo
methsmphetamine and in vizro LDOPA neurotoxicity models is not established. The remits
from the ischemia study would provide some preclinical support for a chical trial proposal,
although only one of the two regions examined appeared to be significantly protected. The
potential chical relevance of these findings is fi,uther compromised since no mechanistic basis
of protection was evaluated. For instance, the obsemed protection may simply be a
consequence of the hypothermic effects of pramipexole, and not related to inhibition of -

dopamine release. Thus, a labeling claim suggesting that pramipexole “reduces dopamine-
induced neuronal degeneration”, which has significant and fkeaching clinical implications, is
not supported by these preclinical findings.
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,.c A.4. Other Indications ●

The sponsor has submittedseveral preclinical studies to demonstrate the efficacyof PPX
in other indications including anxiety, depression and schizophrenia These studies am not
considered relevant to the present application and were not reviewed.

. . .

ON OR{GIML-”--
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c B. SAFETY PHARMA COLOGY w

(

B.1. Central Nervous System Effects

Aide from the afixementioned behavioral chang~ relativelyfew SignMeantCNS
effixts wem induced by acutetreatmentwith PP2L Ataxia did not occur in mice at PPX doses of
0.003-10 mg/kg, p.o., or 0.001-100 mg/Q S.C.Doses of 0.3-3 _ SC., did notlower the
thresholdfor pentylenetetrazol-inducedseizuresin mice. Monkeys were slightly sedated by
doses of 100-150 vg& i,rn.and 300 pg/k& p.o. REM and non-REM sleep in ratswas
suppressedby 0.3 m- p.o. A biphasic effbct on sleep was observed in ca~, low doses (0.1
mg/kg, p.o.) increasednon-REM sleep initially, followed by reduction in REM and non-REM
sleep. Higher doses (0.3 m~g) completely supp- sleep. PPX demeased body tempemture
in mice by 2°C with an EDWof 0.23 mg/kg, S.C. -- ..

B2. Cardiovascular/Respiratory Effects

In anesthetized cats, PPX (0.03-1 mglkg iv.) caused a slight transient (2-3 rnin), non-
dose-dependent decrease in blood pressure and a slight bradycardia at 1 mgkg but did not alter
respiration. In anesthetized rabbits, 0.03 mg/kg, iv. decreased blood pressure, and 0.1 mgkg
decreased both pressure and heart rate. l%e cardiovascular effects of 0.3 mglkg PPX we~
blocked with dopamine antagonists. In spontaneously hypertensive rats (SHRs), 0.001-0.03
mgkg, iv., PPX lowered blood pressure by a Dz-receptor mechanism. Higher doses (0.1-1
mgkg, iv.) increased blood pressure by a peripheral a2-receptor mechanism. After oral
administration of 3 and 30 mg/kg PPX to SHRs, a slight bmdycardia was the only effkct
observed. In a study with anesthetized SHRs, PPX (0.04-8.8 mgikg, iv.) decreased blood
pressure and the effect could be blocked by either a D, or Dz antagonist.

A special series of studies were conducted in rhesus monkeys to evaluate the .
cardiovascdar effkcts of pramipexole in combination with other drugs used in Parkinson’s
disease (i.e., Sinemet and Eldepryl; reviewed inder IND 34,850). In a pilot study, a dose of
0.05 mg/kg p.o., but not 0.1 mgkg, lowered blood pressure for up to 6 hrs. Doses of 0.005-0.1
mgllcgproduced a nondosedependent bradycardi~ although the duration of effect increased
with dose (6-24 hr). In the combination study, slight (non-significant) decreases in heart rate,
diastoiic blood pressure, and mean arterial blood pressure following 0.05 mg/kg PP~ p.o.,
were not potentiated by either Sinemet (100 mg/kg LDOPA/10 m@g carbidop~ p.o.) or
Eldepryl (0.2 mg/kg, p.o.).

B3. Gastrointestinal Effects

Like other dopamine agonists, PPX induced emesis in dogs (ED~~ = 0.0067 mg/kg, p.o.,
and 0.0052 mgkg, s.c.). The effit was blocked with a dopamine antagonist. PPX inhibited
gastrointestinal transit in mice (EDn = 0.033 mg/kg, p.o.).



( B.4. Renal Effeets ●

Conflicting results wem obtained in assessments of the renal effects of PPX in rats. In
conscious rats, PPX (0.3 mg/kg, p.o.)produceda moderate decreasein urinaryvohun~
electrolyte excretion was not significantlyaffectd In a study iiom an independent investigator
with anesthetized normotensive(WKY)and spontaneouslyhypatmsive (SHR)rats (Kaneko,Q
&J. Auton. Phannaml., 10(suppL1):s53, 1S90), PPX (0.04-8.8@k& iv.) increased urine
volume and Na exeretion. lle low dose effkctsof PPX wem antagonizedby a D1antagonist and
the high dose effkctsby a D2antagonist. me contesting effbctsof PPX in consciousand
anesthetized animals may have been due to the anesthe@ PPX dose, strains of rats, or the use
of water-loading in the former,but not the latter study. The efkctiveness of the D, antagonist
against PPX in this studysuggestthat the renal effketsof PPX may be mediated by D, receptors,
and additional biochemicaldata supportthis hypothesis. -
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c. TOXICOLOGY

Cl. Acute Toxicology

Conducted by:

Sponsor Volume 1.31

These studies complied with GLP
- --

Summary

Acute toxicology studies were conducted in mice, rats and dogs. Animals were
observed for up to 14 days following treatment. The lethality of PPX was approximately
fold higher in mice and 4-fold higher in rats by the intravenous versus oral route of
administration. Common signs of toxicity were exophthalrnus, piloerectiom

lo-

tremors/convukions, ataxia-and hypomotility, nervousness/a&tion and hy&motility, and
tachypnea or dyspnea. Most deaths following iv. treatmentoccurred shortly after dosing,
whereas delayed deaths were more common following oral administration. The primary sign
at autopsy of animals that died following drug treatment was hemocongestion of large orgaas.
Animals that were sacrificed at the end of the study did not show any consistent pathologies.
The dog studies were limited by the pronounced emetic effect of PPX.

C.1.a. Acute Oral Toxicity in Mice

Doses: 1400, 2000 mgikg n = 10 (5M, 5F)

Results:
# deaths

1400 mgkg 2000 mg/lcg
F

O-6 hr 2 3

6-24 hr 3

1-7 days 1 2

Signs: exophthahnos, piloerectio~ tremorskonvulsions, hypomotility

LDW: ca, 1700 mg/kg

K



c C.1.b. Acute htravenous Totici&h Wce

Doses: 100,125,160, 200mg&g
n = 10 (5U 55

Results:

# deaths
100 m@g 125 mg/kg 160 mg/kg 200m@g

O-6hr o 0 6 7

Signs: exophtio~ convulsio~ tachypnea

LD~Os: male: 155, f-e: ‘ 18~,-. m+fi 169

C.1.C Acute Oral Toxicity in Rats

Doses: Study 1: 100,200 mg/kg
II:

n = 10 (5M 5F)
200,400,560,800 mg/kg n = 10 (5M, 5F)

(In study I, animals were housed in plastic cages, and deaths were attributi
to choking on bedding. In study II, the animals were housed in suspended
cages)

Results:

# deaths
100 mgkg 200 mgAcg 200 mglkg 400 mghcg 560 mg/kg 800 rn~g

O-6 hr
1 3-

6-24 hr

1-2 days 1 1

2-7 days 2 4 1 2 2
7-14 days

1

Signs: exophtios, chewing, a- automutilation

LD~&:

O-24 hr
male: >800”
female: >852
m+fi >957

>24~
>800”
>548
>809



( C.1.d. Acute Intravenous Toxicity in Rats

Doses: Study 1: 100, 140 mghcg
II:

n =10 (5M 55
200,400,560,800 m#kg n = 10 (5h& SF)

@ StUdyI, -S were housed in @StiC eageq and deaths were attributed to
ehotigonx. Instudy II, theti~hmh-q~~)

Results:

# deaths
100 mg/kg 140 mg/kg 140 mgfkg 180 mg/kg 225 mghcg

O-6 hr
-- 7.

6-24 hr 1

1-2 days 2 1

2-5 &Ys 2 3

Signs: exophtlialmos, dyspn~ convulsion, ataxi~ hypomotili~
Autopsy: pdmonary hemocongetion
LD~O: ~ 210 mgkg

5. Acute Oral Toxicity in Beagles

Doses: 0.001,0.01, 0.1, 1.0 mg/k& n = l/sex/dose

Results: 0.01-1 mgkg caused emesis; 1 mgkg caused mydriasis and dec~d
food intake

6. Acute Intravenous Toxicity in Beagles

Doses: .- 1>395, 10 pgkg

Results: 3 pgkg caused ~~tioq
in males caused emesis

n = l/sex/doX

doses ~ 3 pgkg in females and? 5 pgkg

\7



c C.2. Chronic Toxicology

C.2.a 52-Week Toxicity Study in the Rat

Conducted by:

/

(.,

Document #’S:

Upjohn TR 7219-94-067

Sponsor Volumes: 1.34-1.36

This study complied with GLP

Significant notation:

. . .

. . . ----

The sponsor has attached an Amendment (no. 2) to the original report. The basis for
the amendment was a discrepancy ii the terminology used by histopathologists evaluating the
data from the 52-week rat chronic toxicity study and the 2-year rat carcinogenicity study.
Briefly, mammary gland changes were observed in fernale rats horn the mid- (3.0 or 2.0
mg/kg) and high- (15.0 or 8.0 mg/kg) dose groups of both studies. In the 52-week study, the
changes were described as an “increase in mammary gland acini (control: 13/20, low dose:
6/20, mid dose: 17/19, high dose: 20/20) with concurrent hypertrophy and/or hyperphsia of
the giandular epitheliums (oontrols 0/20, low dose: 0/10, mid dose: 8/19, high dose: 19/20)...”.
In the 2-year rat carcinogenicity study, these changes were designated as a “change in the
normal glandular growth pattern”, according to the work of Cardy (“Sexual dimorphism of
the normal rat mammary gland”, Vet Pathol, ~139-145, 1991). Consequently, the
histopathology slides from the 52-week rat study were re-evaluated using the terminology of
Cardy. Diagnoses that were originally described as “increase in glandular acini” were changed
to “proliferation of gh.nduhr epitheliums”. Original diagnoses of “hypertrophy” or
“hyperplmia” were changedto“mixed tubuloa.lveolarflobuloalveolw pattern” or
“lobuloaiveolar pattern.” According to the redefinitio~ only one case of manunary gland
hyperplasia (alveolar) was identied in the 52-week rat study (1 LDF).

Summary:

Pramipexole was administered in the diet to Wistar rats (Chbb:THOM) for 52 weeks at
dose of O, 0.5, 3.0 and 15.0 mg/kg. Toxicology dosage groups were composed of 20 ratske~
a satellite group of 7 rats/sex/dose were used for toxicokinetic analysis. Administration of the
lowest test dose resulted in slight behavioral activation in both sexes and decreased body
weight ga@ cholesterol and trig~ycerides in f~es. Body weight gain was reduced in both
sexes by the mid and high doses. The female clinical chemistry changes were more evident at
the mid and high doses. In addition, sporadic, modest elevations in tmnsm@M s, alkaline
phosphatase and ur~ and decreases in serum potassium occurred at the mid and high dose%



generally more fkquently in females than in maks. S@ht thrombocytopenia (MD, HD) and
slight-to-moderate increase in the granulocytdiymphocyte ratio were evident in females.
Organ weight changes were reduced liver weights in HDu and reduced thymus weights in
MDF and HDF. Ovarian weights were increased at all dosage levels, and enlarged corpora
lutes were obsemzl at the mid and high dose. Histopathological changes in the uteri
(dilatatio~ serous conten~ pyometra) and mammary glands (the above-mentioned glandular
pattern changes) were also evident in MDF and HDF. Leydig cell hyperpk@a - only
in PPX-tre@edmales, but the incidence was highest at the low dose level. Eleven animals (4
amtrol, 7 PPX-treated) were identifkd with tumo~ none of which could be clearly
attributed to PPX treatment. One control and one LDM had Leydig cell adenoma

Toxicokinetic analyses suggested that PPX concentrations tended to increase dose-
proportionally in females, but were greater than dose-proprtional in males. This resulted in
higher plasma levels in HDM compared to HDF at week 26 and 52.

The “No Toxic Effect” level was considered as 0.5 mglkg. The plasma levels
measured at 1 hr after the startof the light phase during week 26 and 52 at this dose (4.0 -
6.5 nghnl) approximate the steady-stateCrnax in humans dminktered the projected
maintenance dose of 1.5 mg PP~ t.i.d (5.5-7.2 nghnl),

Methods:

Dosages: 0.5, 3.0, 15.0 mg/kg (Batch II)

Route of Administration Drug-in-diet

Species/Strain/Number: Rat/Wistar (Chbb:THOM)

80 males, 80 females for toxicology
21 males, 21 females for plasma toxicokinetics

Mean initkd weights: males: 296.lg
fernales: 193.8g

Dosages/Group Designation

Group Dosage
(mg/kg/day) malea remake

o

1

2

3

4

5

6

—

(control) o 20 20
(low dose-LD) 0.5 20 20

(tidclle dose-KO) 3.0 20 20

(highdose=HD) 15.0 20 20

(for determination 0. S 7 7
of plasma con- 3.0 7 7

Centratione only) 15.0 7 7



Parameters monitoredllntervals:

(’”

clinical .

Body weight -
Food consumption -
Water consumption -
Spontaneous Aotivity -
ophthalmology -
Hematology -

chid

=Y===Y-$
Xeemoglobin
Heematoorit
MCV, MCH,MCHC
ReticuiOcyt~

Chemistry -

daily

weekly

weekly

Wddy (weeks 14, 26, 36, 48)
during weeks 1, 17,34,49 for a 22-hr periqd .
weeks -1 &51 (#OUpS Oand 3); weeks 12&25(3 O~y)

weeks -~ 6, 13,27, 39, 52

L——=Y—=
.Differential bloodcount
Thrombo~es.
Thromboplaetintime (l’PZ’)

W@kS-2, 6, 13, 27, 39, 52

GPT Glucose

sodium
Alkaline phosphatase Potassium

Bilirubin Calcium

Cholesterol Chloride
Triglycerides Inorganicphosphate

Urea Protein

Creatinine Protein electrophoresis

Urinalysis weeks 12, 25.38, 42, 50 (groups O and 3)
Weeks38; 42-(groups 1 and 2) -

Specific gravity Blood Nitrite
pH Ketone bodies EXanAnationof
Protein BilMin sediment
Glucose Urobi,linogen

Plasma Cone - weeks 1, 26, 52 at hrs 1 and 8

Organ Weights - termination

Brain \ Lungs
pituitary gland
salivary glands (Glandulasubmaxillkriset

Liver

sublingualis major)
Spleen

(Parotidgland if required)
Kidneys

Thyroid gland ‘
Adrenal glands

‘rhymus
Gonads

Heart
Prostate



Tongue

(

C&ioal lymph nodea
Histopathology Both pinnae with ear tattoo

Trachea and larynx (latternot sectioned)
Oesophagus
Ao-
steM=
Panoreas
Stomaoh
small intestine (duodenum,j8junum, ileum)
Large fntestixm (c-cum, colon, rectum)
Masenteriel-h nodes . . .
Urinary bladdu
seminalVesfcles
Uterus (incl. cervix uteri and vagina)
~~ tissue .
Skin
skeletalnnasole(M.semimembranosus)
Femur with Stifle joint
Se%at~c nenr.
spinal ard
Injection site (parenteral stud$es)

Results:
Mortality:

Grmap o 1 2 3

sex &f m f m f m f

Died 02 20 0 0..21
Sacrificed 10 00 00 10

Total 12 200031

* s 10 10 0 00 15 5

No deaths could be directly attributed to the drug. Six animals (2 CON, 1 LD,
3 HD) died under anesthesia for blood sampling, and 1 LDM had abscess:
forming pneumonia. One sarcoma-bearing control male, and one cachectic
HDM were sacrificed.

Chlical: increased activity - MD, HD (both sexes); effect more evident in
females (wk 1,17,34, 49)

Body Weight Gain:

Food Intake:

Water Intake:

MDM - sig. reduction - weeks 10, 11
HDM - sig. reduction - weeks 1--32,and

~ F grOUpS - sig. reduction throughout study

39

During week 1, food intake wss decreased in MD~ HDM, and all treated
females. The animals recovered during week 2, and some significant increases
were recorded over the course of the study in MDM and all female groups.
The diet delivered the targeted drug dose generally within 2Y0. -

No drug-related effects



,

QMhahnology: NO drug.mw ocdototic effects m ~t ~ @ ~m~

c abnotiti~ (opacity, calcium deposits) appeared to be Sponham
lesions.

Hematology:

Significant mean changes were noted on various pararne- over the course of
the study, but few clearly dose- or tirne-relti effkcts were evida~

decrease ~

decrease Hct

dmrease plate]ets

decrease lymphocytes -

gradual in~k F. -

dose-(kp. in F (wk 13)
MDF(wk6) ~~
HDF (wk 6,39, 52)

A4DF (wk 6, 13]
HDF (wk 13

dose dep in all F (wk 13)
MDF (wk 6)
HDF (wk 52)

MDF (all times except wk 39)
HDF (all times)

LDF (wk 6)
MDF (wk 6,27, 52)
HDF (wk 6,27,39, 52)

To assess the relative magnitude and Ikquency of tbrombocfiopetia in individti
female rats, the occumence of platelet count decreases on the order of 20% and
40V0wem noted:

.
Control LD HD

week 6 1,0 1,0 2,0
“ 13

1,0
“ 27 1,0 2,0 5,1 6,0
“ 39 0, 1 7,0 5,0 9,1
“ 52 2,2 7,0 8,1 5,4first number = #of animals with 20% reductio~ second number= # of animals with 40%

reduction

.

As show the number of female rats with reduced platelet counts ten&xi to
increase with time and dose. However, there was not a clear worsetig in all
Zillhds With time.

N-



(.
k males,nocleardose or time dependent efkct on reduction of platelet touts
was evident. Generally, 2A_ in-h group including controls had

_ @wtions in Platelew. How~, pla*le* in one ~ nude w-
reduced by 67% at week 52.

Clinical Chemistry

The most dramatic, clearly dose-related eff’ was demeased cholesterol in females.
The mean elevations in SGPT and SGGT in females were significant (pcO.05), but
margirial; only sporadic instances of significant individual elevations (2X control
values) were recorded. By week 52, no elevations were evident in PPX-treated
female rats. At week 52, SGPT and S(XIT levels were elevated in 1 LD and 1 HI)
maIe rats, and SGPT was elevated 1 MD nude.
dosage groups throughout the study.

increased SGPT -!

increased SGOT

increased AP

decreased cholesterol -

decreased triglycerides -

increased urea

decreased K

Serum bilirubin levels fluctuated in-all

-MDF (wks 6-2~
HDF (wks 6-39)
MDM (wk 6)
LDM, MDM (wk 27)

MDF, HDF (WkS6-52)

MDF, HDF (WkS6-52)

dose-dep decrease in females,
marked at HD; (wk 6-52)
no changes in males

all females, not dose-dep (largest
effect in MD); (wk 6-52)
MDM, HDM - small effect .

MDF, HDF (wk 6-52)
MDM (wk 13,27, 39) -

dose-dep decrease in females (wk 6-
52);
HDM (wk 6-52)

Protein Analysis:

The noted changes were generally within the normal range. Individual variations that
were outside of the normal range at week 52 were elevated y-globulin in 1 LDM and
increased ~-globulin in 1 HDF.

decreased total protein - MDF, HDF (wk 39 & 52)
MDM (wk 39) -

decreased albumin MDF, HDF (wk 6-52)

23



(“ illCW3Sedglobulin

decremed globulin

increased y-globulin

decreased y-globulin

decreased al-globulin

,

decreawd cq-globulin

increased ~-globulin

increased ~-globuhn

Urinalysis:,’
blood/RBCs

Organ Weights:

$ liver
J thymus
~ ovary

Gross Pathology:

Premature decedents

Survivors:
uterine dilatation

ovarian size increase -

thymus, small -

.

.

.

.

.

~M (wk 52)

MDF, HDF (wk 6-52)

MDM (wk 39)

MDF, HDF (wk 6-52)
HDM (wk 13,27,52
MDM (wk 27)

LDM (wk 39) - “ ‘

LDF (wk 52)
MDF (wk 13,39, 52)
HDF (wk 39, 52)

‘-MDM (wk 27)
HDM (wk 27, 39)

LDM (wk 39)

MDF,HDF (wk 39, 52)

MDF, HDF
(also found in some controls, LDM,
MDM)

HDM
MDF, HDF
LDF, MDF, HDF

.

no drug-related findings

2/20 LDF
5/20 MDF
6/19 HDF

14/20 MDF
18/19 HDF

3/19 HDF



Histopatholo~

Males:
Leydig cd,

hyperplasia -

adenoma -

kidney,
pyelonephriti -

Females

corpora 1-
enlarged -

pyometra -

adrenals,

decreased lipids/
birefiingent substances

kidney,

pyelonephritis

uterus,
dilatation -

squamous

metaplasia .

glandularCystic
metaplasia

pyometra .

bladder,
q-. metaplasia -

IIXUUIary gland -

10 LDM
7 MDM
2 HDM

lCOnM
1 LDM . . .

. . . - ----

2 CON
OLD’
18 MD
19 HD

lMD
5HD

3HD

1 HDF

similar incidence rate (10-25% in all
groups) .

4 HDF

1 MDF
1 HDF

1 MDF
5 HDF

1 HDF

see discussion of amendment



(
Neoplasku -.

A toti of eleven animals were diagnosed with tumors during the study. The tumors
are known to occur Spontanmwly in Wistar rats. No clear pattern of fkequencyor
distribution was identified; thus, the tumors were not clearly related to PPX
-Stration (Tab. C.2.al).

. . .

“Inddonw oftumortyposIlstod8ocording tosnfmd n-

$ndmsitopu~md~ (Q59. -sNo919a2Y,
*4* 52 Woks)

Study ~ -- .

sax” o
m fm’fm2fm3

f
Hoafi

315
.

006% 116u*

058 159
064
06S

204

204

01s 369

..-
. .

Plasma Concentiom:

In females, pl~a concentitiom of PPX were propotiod to dose. In males,
plasma concentitiom were greater than dose-propotiod. The plasma concentiatiom
of PPX in males 1 hr after dosing ap~ti to be much higher during week 26 and 52
compared to week 1. Plasma concen~tiom in males 8 hrs after dosing were highest
during week 26 compared to weeks 52 and 1. In f-es, time-rclati differences
were not marked (Tab. C.2.a.2).

.



TalJZ M Mean Plasma-paxob *~tX’dOIU (rI#JEL)

C4 Z.a.z inthe62-W* TodOilyStud#

lHourMarstutofLightPhaee
. . .

Wti
Dom’ ‘ Mean
(m#kg) 1 28 62

F- 0.6 4.78 6.46 6.04 6.48

3 ~;6 ...==
26.i6 27.98

16 176.77 189.74 168.49 176.67

Mele 0.6 1.87 4.10 4.02 3.82

9 16.89 82.74 97.28 27.77

16 174.46 386.89 882.98 297.61

8& Mar8krM&htPham

Female 0.6 297 6.08 2.72 3.39

3 11.74 21.66 10.18 14.62

16 39.72 99.93 66.28 6691

Male 0.6 1.41 2.86 2.63 2.20

3 12.08 21.82 22.20 18.70

16 87.16 219.84 136.04 147.71“

● [18]arithmeticm-

XI



c C.2.b. 52-Week

Conducted by :

Document #(S):

Chronic Toxicity Study in Rhesus Monkey

Upjohn TR 7219-94-065

Sponsor Volumes 1.39-1.41

This study complied with GLP . . . .-

Summary:

..-

Pramipexole was adminktered by gavage at doses of O, 0.1, 0.5 and 2.0 mg/lcgMay to
rhesus monkeys (4/sex/dose) for 52 weeks. Few notable drug-related toxicities were apparent
but dosing was limited to 2.0 mg/kgcbecause of drug-induced injurious behavior in the
animals during the early phase of the study. The most significant drug-related effect was
bradycardia with increased R-R and Q-T intervals recorded during weeks 29/30, 36/37, and
47/48 at 1.5 to 6 hrs post-dose; however, this effkct was only observed in mid-dose males.
One dea@ a low-dose female, occurred late in the study; death did not appear to be drug-
related. Behavioral changes (agitatio~ jumping, swinging, gripping) occurred early in the
study but diminished over the course of treatment. Body weight and food consumption were
not affected by PPX. There were no treatment-related hematological or urinary changes, and
only some modest changes in clinical chemistry were noted. Organ weights were not altered
and no histopathological findings were attributed to PPX. Plasma concentrations of PPX were
measured 2, 4, 6 and 24 hrs after drug treatment during weeks 1, 26, and 50. Monkey plasma
concentrations 2 hrs after dosing were approximately 2- (low test dose) to 80-fold (high test
dose) higher than the human C-, following the projected human PPX maintenance dose of
1.5 mg, t.i.d. (4.0-6.5 nghnl). Thus, oral administration of 0.1-2.0 mgkghy PPX for 52
weeks does not produce significant pathologic effects in monkeys.

.-

Methods:

Dosages: 0.1, 0.5, 2.0 mg/kg/day (Batch II)

Low dose is two times the expected human dose (at the time of study
initiation). The high dose was selected as the highest tolerable dose based on a
range-finding study.

Route of Administration: oral (gastric incubation after feeding)

Species/Number: Rhesus monkeys (16 males, 16 females)



Mean initial weights Q

nudes 4.3 to 6.5 kg
fdes: 3.8 to 6.2 kg

Toxicokinetic Analy=

“Blood was slitllpk$dduring weeks 1,26 and 50 at 2,4,6 and 24 hrs-atler drug
administration. (Note: The analysis was by an RL4 method rather than the
HPLC/EC method used in rodent studies.)

Parameters monitoredhtervak

clinical daily ‘ -‘-
Body weight - weekly
Food consumption - weekly
Fecal occult Blood - predose and wks 13,26,40 and 52

/

\

,.

Hematology

.

predose and wks 6, 13, 26, 39 and 52

hemglobln concentration (lib)

mean cell volwne (KY)

red blood cel 1 count (RBC) andderfvedindices:

meancellhemoglobin (NCH)

packed cell volum (PCV)

meancellhemoglobin concentrateion(MCHC)

thrombintime(TT)

protimmbin time (PT]

partial thromboplastin time (P~) .

total and differential white blood cei 1 count (WBC)

ret icu locytes

platelets

blood sedimentation rate

.

Hfth the exception of thrombin time (TT), prothrombin time (PT), and partial

thromboplastfn time (PTT), all the above parameter were examined on blood

collected in EDTA anticoagulant.

Th-in tfraa (TT), prothrodin time (P7J, and partial thrmboplastin time
(PTT) was determined on blood collected into trisodhm citrate (0.11 nmVl,
ratio 1:9).

nn



..-

- rib and bone sarrow (beyondthe mqufreaents of the study protocol)

- salivary gland (sub?naxfllary)

- sciatic nerve

- seminal vesicle . . . . .-

- skeletal muscle

- skin and mamary gland

- spinal cord (cew{cal)

- spleen

-

.

.

sternum and bone marrow

stomach

testes

thymus

thyroids (with parath~ids)

tongue

trachea

urinary bladder

uterus

all unusual lesions

. .

.

The above tissues were transfemed to the study sponsor for further

processing and examination.



c.

(.,

Histopathology was conducted by the sponsor.

statistics

Body weight food consumption and organ weight comparisons were made by
one-way ANOVA and Newman-Keulstest for multiple comparisons. Hematology,
clinical chemistry, ECG, BP, and organibody weight ratios were compared.by one-
way ANOVA based on ranks, and Newman-Ketdstest for multiple comparisons.
Plasma concentration data were evaluated by ANOVA to assess the dose-
proportionaiity relationship.

Results

Mortality: One LDF died on day 364 of study. ‘Si~”of a persistent bacterial infection
(chronic pu.rulentpericarditis and pleuritis), but no signs of systemic toxicity
were present.

Chid Signs:

Dose-related increases in agitation occurred during the frost months of the
study. The effect was most prominent the night of the first administration as
indicated by the presence of wounds caused by threshing in cages. In the
following weeks, the behavioral changes (jumping, swinging, gripping) that
started 3-4 hrs after treatment and persisted for several hours diminished, such
that during the f~ months of treatment these behaviors did not occur.

Body Weight Gain:

No statistically significant changes were observed (Fig. C.2.b.1).

Food Intake:

Occasional statistically significant effects were observed, but no clear drug-
related trends (Fig. C.2.b.2).

Ophthalmology:

According to the sponsor, no treatment-related ocular changes ocourr~ but a .
number of notations appeared in the Pathologists report (i.e., visible cribrosum
plate, pale optic disc). These findings were discussed with Dr. Tony Carreras
of HFD-540 who concurred with the sponsor’s conclusion.
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Ffgure 1

Group Mean Body Weight - Males
Durhg Treatment Period

-i er0m2 G?Qlm3 Gra@4 ---
● mm. ma -La 9 --- —.

h(fy wefoht In ko
.

.

1 1 , # , , * , # , 1 1 # 1 1 , , 1 I , 1 # 1 a <

12346678910 ttti0M 1616 V181920~22a 2426.26

Week of treatment

Ffgure 1 (coat. )

Group Mean Body Weight - Males
During Treatment Period

amp 1 Group2 aroup3 GMUP4°
9**-*. --- . -.. . —.

Iodyweight in kg

t

●...9*””

6

I , , * * , 1 , , , * , t , , , , , * I *

2728293031323334 S36373B3940 414243 U4646474.64960H62

Week of treatment

.
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C.
f tgllre 2

“s

6

4:

Group Mean Body Weight - Females
“ During Treatment Period

.
.GrOql1 GrOm2 -g . *4.

● m...- --- -...

ody weight In kg

. . . -.+

.
. . ..
. .

Ftgure 2 (cont. )

Group Mean Body Weight - Females
DuringTreatmentPeriod

Groupl Group2 &a@ 3 Gfoup4 .
. . . . . . --- -.. .

ody weight 10kg

I # * , , * I . t I , * * , 1 I , , b
272829303132333436369383940 41424344464647 &49~61a

Week of traatmant

...



c
Group Mean Weekly Food Coinsumptfon

Males - DuringTreatment i%riod -

t

600

0
1

.

,

Ffgure 3 (cont. )

2 “3 4. 66 7

Week of @atment.-

.-

Group Mean Weekly Food Consum~tion
Males - During Treatment ~er~od “r ‘“--~

,Gfoup,l m /hlll& &&o&
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Group Mean Weekly Food Consumption
Males- DuringTreatmentPerbd “

5SI &%!s3ts3i&&iafu
~Food coneumptfon fn glweek

1

. . .
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600

0
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Week of tiedment

Ft& 3 (cont. )

Group Mean Weekly Food Consumption
Males - DuringTreatment Period - “

,5N Food consumption In @week “
1

1ooo

600

0
40 41 42 43 “44 46 46 47 46.49 60 61 ~

Week of treatment.
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F@re 4

F
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i wc c.2.k2. (w.)

●

Group Mean Weekly Food consumption ~
Females - DuringTreatment Period

2?!!!%
‘1 &j& m-”

consumption In ghveek
. ..

1 .,

a u—
Week of treatment

Ffwre 4 (cont. )

Group Mean Weekly Food Consumption
Females - DuringTreatment Period
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figure 4 (cant.)

Group Mean Weekly Food Consumption
Females - DuringTreatment Period

c!!!!% tiEa&5!sQla#ifq
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,- -“
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Figure 4 (cont. )

Group Mean Weekly Food Consumption
Females - Ourlng Treatment Period .

,5WFood consumption In g/week

~ ‘“
1000
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0I
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Week of treatment

62



c Hematology:
●

Group variations:

There were occasional statisdeally significant evenm but no clear drug-related
trends and variances were within a normal range.

increase PT MDF(wk39) - - -
deerease PT - MDF (wk 52)

increase PTT .

Individual variations:

decrease RBC -
(RBC range 5-8)

decrease WBC
(range = 17-23x 10’/L~

increase WBc -

increase Baso ‘/0 -
&4)

increase Em 0/0 -
Q 1O-Q 8-f)

decrease Lymphos % -
& 25)

LDM(wk 26)
MDM (Wb 6,13,26, 39)
H.D&f(.. 26, 39) ~
MDF (wks 39, 52)

2 OF(wk 52)
1 LDM (WkS26, 52)
1 MDM (wk 26)
1 HDM, 1 HDF (wk 52)

2 OF(wk 52)
1LDM (wk O,26)
1LDF (wk 0,13,26,39, 52)
1 HDM (wk 0,6, 39)

I LDM(wk 6)

1 MDM (wk 6)
1MDF (wk 6)
1 HDF (wk 6)

1LDF (wk 6), 1 LDF(wk 26)

1 OF(wk 26)
1 LDF (wk 52)
1 MDM (wk 6)
1 MDF (wk 6, 26)
1 MDF (wk 26)
1 HDF (wk 13)



Clinical Chemistry

Group variations:

There were occasional statisdcally significant events, but no clear drug-related
trends.

Individual VtitiOM.

..-

Listed are variationsthat occumedoutside of a refixencerange (in parentheses) in
drug-treatedanimals only.

increase LDH - 1~.F~wk 13)
(3x con & ptiose)

increase AP
(2x pre & >1000) - 1LDM (WkS 13,26)

1LDF(wk 52)

increase BUN “ - 4 LDM(wk 52)
(2x con & predose) 3 MDM (wk 52)

2 HDM (wk 52)
(no corresponding increases in creatinine)

increaseCPK - At week 52, several PPX-treated and contol
animals had levels that were more than 3x
higher than predose levels.

Urinalysis:

Hemoglobin was detected most frequently and in relatively greater amounts in HDF at
most time points. However, at week 52 no Hb was detected in samples from this group.

Cardiovascular Measurements:

The most significant cardiovascular effect was bradycardia with a comesponding
increase in R-R interwd. The effect was most evident in animals of the middose group.
During week 29/30, heart rate was reduced at 1.5-6 hrs postdose in MD~ but the
effixt was statistically signiikant only at 6 hr. Significant bradycardia occurred at 1.5 hr
in MDM during week 36/37 and 47/48, and 6 hr postdose in MDF during week 36/37.

Significant effkcts on blood pressure were decreases in systolic, diastolic, and
mean arterial pressures at 6 hr postdose in HDF during weeks 29/30, and an increase in
mean arterial pressure in LDF at 1.5 hr postdose during weeks 47/48. Significant pressure
elevations were detected in females of aIl dosage groups at 24 IUSpostdose in weeks
36/37, but this may have been the result of subnormal pressures in control animals.

Other significant eff’ts on ECG recordings were

4\



f“

increase Q-T - “ MD~3hr (wk 29/30)
MDul.shr (wk 36/37)
LJWkHDu 1.5br (wk 47/48)

decrease QRS - HDF, 3 br (wk 29/30)
HD~6hr (wk 47/48)

..-

Although predoserecordingswerenot tak~ the noted canliovascular effbcts
appeared to be drug-relatedsince readingswere normal 24 IUSpostdose.

Organ Weights:

No clear drug-related changes ocarre& There was a nearly signiikant increase
in testes weight in MDM, and a nearly significant decrease in adrenal weights in HDF.

Histopatbology:

Findings observed only in drug-treated animals were:

testes: reduced spermiogenesis - 1 LDM
2 HDM

epididymis: reduced sperm number - 2 LDM
2 HDM

spleen: focal fibrosis 1 MDM
reduced follicIe size 1 LDM

The male reproductive effects were attributed to sexual immaturity.

Myelograrn:

No drug-related changes in the erythropoietic or granulopoietic system were evident.

Plasma Concentrations:

PR4M concentartions in monkey plasma were determined by RIA at 2,4,6 and 24 IUS
postdose during weeks 1,26 and 50. Increases in plasma concentrations and AUCS were
approximately dose-proportional. ANOVAindicated that significantly higher
concentrations were pment in males at tbe 6 and 24 hr time points, and also according
to AUC. There were no suggestions of drug accumulation (Fig. C.2.b.3, Tab. C.2.b.1).

.



—
.

—
.

-
--.

—
---

..
....

..
—

..-.
—

..
.-—

-..
-.

___
-

--------
-------

..
..

..
...

....
.

--------
.....

..
.

.

..#



-.— -_. .... .... .. .. . .
1.

mm 929 a 2 x / rh~ ‘mordeey / s2-IMk 0r82 toficity /

Keen pleamaconcentrationstW/ml].

Teb. ● :

Tab, (!d.b. 1.

c. ,

DOSE 26 so

2s.s2s 10.963 12.938

98.746 73.s7s 77.644

397.000 23S.237 277.13.2

%9.4s0 9.2so- 22.446 .

8S.096 SS.23.3 68.8s6 -

~21.800 316.875 316.017

HOUR! 1

2 Female

.

0.”1

0.s

“2

32.32s

60.623

ls9.160

O.x

0.s

2

8.637

66.258

!09.37s
Tusncl
cCmcs 10.088 9.000 10.100

64. lSO 63 .3S0 65.3S4

27S .062 208.700 23 S.093

2s.07s =.238 14.31s

62.100 S8.32S 62.188 “

288.437 297.322 269.S83

6.762 7.222 7.292

37.721 S2.338 47.706

146.S62 259.187 169.417

9.200 32.875 10.842

35.638 43.754 44.S25

161.250 238.S38 2X2.61O

.0.637 1.087 0.833

3.238 4.058 3.732

12.400 18.042 14.335

1.187 1.212 1.575

3.17s 4.262 5.337

19.904 18.800 17.867

4 0.1

0.s

2

3.2.222

68.S63
. ..-

:22. S17

0.1

0.s

2

3.2.633

66.338

23.000

6

24

.

. .

0.1

0.s

2

8.000

S3 . 0S8

~02.5oo

0.1

0.5

2

11.450

S4 .183

L38 .042

0.1

0.s

2

0.775

3.900

22.S63

0.1

0.s

2

2.32S

8. S75

14.896

.
Tab. ~

, SEX

monkey / 52-week

data [ng/ml.h]

26 I so

SND919CL2Y/fieSUS

Meen AUC (2 - 24 hours)

IIDOSE 1,

Orel toxicity /

.

NC
1 MearI

Female 0.1 I 121.72S I 109.063 I 109.875 I 123.554

II
0.s 763.421 I 633.392

I
760.17S-

1
?18.996

2’ 2780.19S 2524.3S0 2406.887 2570.474

Mae 0.1 169.329 3.S2 .287 169.387 163. 66&

I ‘“5 I 827”s42I 594-246I 647”7671686-518



c C3 Reproductive Toxicology “

Conducted by :

..-

These studies comphed with GLP

C.3.m Segment I in Rats: Fertility and Reproduction

Document #(S):
Upjohn TR 7219-94-077 - ~..

Sponsor Volume: 1.42

Summary:

Prarnipexole was administered by gavage at doses of O, 0.1, 0.5 and 2.5 mg/kg/daY to

(
Wistar (Chbb:THOh4) rats (24/sex/dose). Males were treated for 70 days prior to-m-tig~
and sacrificed after mating. Females were treated for 14 days prior to mating. One half of
the females were treated through gestatio~ and sacrificed on day 22 for delivery of pups by
Caesarean section. The remaining females littered spontaneously and drug treatment was
continued through the weaning period (21 days).

Overt drug-related changes were restlessness aud agitation with the middle and high
doses, and decreased body weight gain and food intake at the high dose. No reproductive
toxicities (abnormalities in mating, pregnancy or pup development) were apparent in animals
of the low-dose group, or the mid-dose animals (dams and pups) delivered by Caesarean
section. Significant toxicities were evident in the high-dose treatment group. Irregular estrus
(prolongation by 1-2 days) occurred in about one-half of the HDF; hence, a longer mating
period was required for suecessfid insemination. In additio~ the numbers of corpora lut~
implantations, pregnant females and females that successfi,diy delivered were markedly
reduced. Teratogenic effects of pramipexole were not eviden~ but one ease of micrognathia
inferior occurred in an MD pup. The teratogenicity data are limited by the low number of
evaluable pups. Body weight development was impaired in pups from the mid- and high dose
dams, but statistical evaluation of the high dose pup data was not possible due to the low
number of reared pups. The sponsor suggests this impairment may have been due to drug-
induced CNS stimulation in the darns resulting in recked suckling opportunities. An
alternative possibility is that inhibition of prolactin secretion by PPX reduced milk production -
in dams. Other development parameters, including ftility, were not ai%ected by PPX.
Histopathological findings in FOanimals were prostate edema in one male subject fkom each
dosage group, and hydronephrosis in one MD and one HD dam. The analysis of the testes
may be considered inadequate since tissue fixation was in forrnalin rather than Bouin’s
solution. Plasma concentrations were not measured in this study. Thus, prarnpi~xole
produces significant reproductive toxicity, most evident as a reduction in successfid
pregnancies at a dose of 2.5 mg/kg. In view of the established rde of prolactin in the

4<
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maintenance of pregnancy in the rag and the probability that this dopamine agonist inhibits
prolactin secretion, it is likely that the infertility is due to effkcts in the dam. However,
additional studies are necessary to determine the source of infertility.

Methods:

Dosages: 0.1,0.5,2.5 mg/kg/day (Drug Lot Batch III; prepared in distill@ m)

Low dose is five times the expectd human dose (at the time of study
initiation). The high dose was selected as the highest tolerable dose based oma
range-finding study.

Route of Administration oral (gavage) . . . ..

Species/Numbe~ 96 males and 96 nulliparous females

Mean initiaI weights/age:

males: 218 g / 8 weeks
females: 209 g/“ 11 WMks

Parameters monitored/Intervals:

clinical
Body weight
Food consumption

At Termination

Males:

Females:

Fetuses:

Pups:

daily
weekly in males; daily in females
weekly

Testes and epididymis were weighed, fixed in 7.59’o form~
and StOti.

Gross pathology, numbers of fetuses (viable and dead), corpora
lu~ and resorption. Non-pregnant females were excluded
from mean calculations.

(C-section group) Live/dead, se~ external, skeletzd (2/3 of
subjects), and visceral {1/3 of subjects) abnormalities.

(rearing group) Liv4de@ body weigh~ sex, gross
abnormalities, iimctional/maturational parameters (erection of
pinnae, fur growt& eye opening, etc.). At weaning, four pups
(2 male, 2 female) were retained for additional developmental
tests (sirnming, Preyer refle% pupillary reflex, water-T-maze),
and fertility testing at 10 weeks. All pups were examined for
pathological changes.

Act.
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statistics ●

Statistical comparisons were made by Bartlett tesG one-way ANOVA, Newman-Ketis
or Dunnett’s test for multiple comparisons, and Chi-square and Fisher’s exact test.

Results:
. . .

Effects in Males:

Mortali~: none

Clinical Sigw
. ---

Dose-dependent increases in the severity and duration of restlessness and
agitation were evident in MD and I-IDmales.

Body Weight Gain:

Significantly decreased in the HD groups during weeks 1-10 (Fig. C.3.a.1).

Food Intake:

Significantly decreased in the HD groups during week 1, and increased during
weeks 2-3 (Fig. C.3.a.2).

Copulation:

One control and one MD male did not copulate.

Necropsy:

Prostate edema occumed in one male fhm each dose group (Q MD, HD). One
control male had unilateral testicular hypoplasi~ but there were no significant
differences in testicular weights among treatment groups.

Effects in Females:

Mortality none

Clinical Signs:

Dosedependent increases in the severity and duration of restlessness were
evident MD and HD during the entire treatment period.



Body Weight Gaim ●

Mean body weight was significantlyreduced in the I-IDgroup during week 1 of
treatment. After mating, the only significanteffecton body weight was a slight
decreasein the HD C-section group(Fig. C3.a3).

Food Make: . . .

Estrous Cycle:

A dosedependent increasein estmus cycle inegubrities was evident (2 LDF, 3
MDF, 13 HDF’). For 4 HD females, two estrouscycles were required for
successfid insemination (Tab. C.3.&l).

Gestation (Tab. C.3.a.2):
.

C-section moUD: Of 12rats per dose group, 1 MD and 10 HD animals were not
pregnant. Body weight and food consumption did not diffkr among groups.

Spontaneous delivem tzrouD:seven of 12 darnsin the HD group did not become
pregnant. Body weight did not differ significantlyamong groups. Food
consumption was significantlyreduced throughoutlactation in the HD group, and
duringweek 1 of lactation in the LD group.

Necropsy: One MD and 1 I-IDdam had unilateral hydronephrosis.

M ects on fetuses and r)UDS:
C-section mum Only 2 of 12 HD darns were pregnan~ and only one had viable
fetuses. There were no statistical variations among control, LD and MD litte~, the HD
group was not included in the analyses because of the low survivor number. The number
of implantations in the HD group is clearly lower than in other groups. There were no
dose-related trends in the incidence of rnalfoxmations or skeletal and visceral variations,
although one case of micrognathia inferior was found in an MD pup (Tables C.3.a.3-5).

St)ontaneous delivery moutx Significant reductions in weight were recorded in HD pups
at birth, day4 andday21, andin MDpupsat day21. Body weight gain fbmdays 14
and days 4-21 was also significantly reduced in MD and HD pups (Tables C.3.a.6-7;
Fig.C.3.a.4).

The ordy other notable difference in tests of pup maturation and behavior was a
slight (insignificant) delay in eye-opening in MD and HD pups. No drug-related
pathological changes were identified in pups (Table C.3.a.8). Infertility Studies of the F1
genemtiom no overt fertility impairments were apparent. Body weights of the FI MD
and HD dams were reduced during their gestational period, but body weight gain during
gestation did not differ among groups of F, ofipring (Fig. C.3.a.5).
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SNO919Cl 2 Y

Tab. @ C,3.a.l

RATS

.,

,

. .

LENGTH OF ESTROUS CYCLE OURING AOMINISTRATION PERIOO

. .
IRREGULAR

DOSE NO. OF ANIM. REGULAR (4 OAYS) <4 OAYS >4 DAYS < ANO >4 DAYS
.

CONTROL 24 24 0 0 “ o

0.1 MG/aG 24 22 0 2 0
0.5 NG/RG 24 21 0 3 0

2.5 t46/KG 24 11 0 12 1

r
1,



SND 919 CL 2 y

RATS

/ .
,,

NO. Of RATS UHN POSITIVE WARS AT “n” - DAYS AFTER PAIRIM

GROUP
—-------Q-

n91 TOTAL
SACRIFICED ALLUMED 10 TOIAL234 S6789

—.— M 11 12 AT DAY 22 PROOME1 679
——-. __

O.l#fG/KG 8 646 23 12 11
0.5 MG/KG 4 784 24 12

23
12

2.5 M0/KG 7
24

6522 1,1
23 11 11
24

22
2 5 7

f-%
(

●

.
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TOTAL NWSER OF ANIllALS

~~r~AL IIORTALIT’Y

7orAL RESORFTIONS

H~WRAL DELZVERIE8

AUJII. IUTH VIABLE FET.

~RFo.RA Lura

,.
11’IPLANTATIoHs

VIMLE FSTLUES

FU.LE I:{ x

FUIALE IN x

DEAD FETUSES

ItE59RFTr0tts

EARLY IN x

LAIZ IH X

MLFOIWATIONS

URIATXONS

RArs . .

s~ VALUES

;: -kiTRUL

L2

t

8’”

e

12

191

18s

174

67

53

0

11

66

M

1

1s

n%
22

8

--
‘t

o

12

186

172

162

48

S2

o

10
70

so

o

1s

12

8

s

11
171

157

166.

51

0

n

55

45

1

a

/_s_e

12

0

f’i

o

Xl r-

3+

2%

10.

50

50

>3
9s

7

0

0
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?LAC. ifEIWT/

CORPoRA turn

-... —
lMPLAHTATIOJIS

-----
VIABLE FETUSES

DEAD FETUSES

RESOR?TIORS

MLFOR!lATXOfM

VARIATIONS

------ .
VIABLE FET. IH

. -. . . .
FETUS (C))

f DA?I

# Uam

/ DAM

/ Ml

/DA!-

/ mu

J DAU

X I.HFL.

RESORPTXUMS xii z xi+i:

PRE IRPLANTAT. 10SS X

POST IHFLMTAT. LQSS X

tlALFORI1. IN % VIAS. rET.

VARIAT. IN X VIAB. FE7.

/STllDY HO. * R02
/ RATS SEoR. 1

L17TER DATA
MEAN VALUES

---
. . COIITROL llbh

g!!

~1

SD

~t
SD

W
SD

:

Iw
SD

m!
SD

1%1
SD

m
SD

$

ml
SD

Sol S*25
0.19 - 8.22

0.44 8.61
0.08 0.82

cnsAREA19 SEC210E GRm
2.s

nwlm

1:.:
.

10.0
0.0

0.0
0.0

:.:
.

a.o
0.0

0.0
S.o

76.9
0.0

23.1
S.o

4:.:
.

2;.;
.

8.0
0.0

:::

,--
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_rzzb, c.3.q.L,
6

‘STUDY.ltO.:E02

..-

/colcza . 0.1 ?lG/%G 0.5 ltG/KG 2.S tlG#KG

,.

TOTAL NU?IBEX AMXALS 11 12 91 12

HATEMAL HOEZXLXTY ..0. -w o o’ 0

ABOEXIOICS o o 0 0
r

PRZGXAXZ AXS!IXALS 11 12 11 5

VIABLE PUPS DAY 1 1s8 160 157 7s

tSALE 1% % !31.27 Q6.ZS 51 .s9 Woo

FE?CILE IM % Q8.73 53.7s 48.f41 52.00

VIABLE PUPS DAY 4 1S6 157 156 7s

VIABLE PUPS DAX 4X aa 96 8$ 40

VIABLE PUPS DAY 7 86 96 88 40

VIA3LE PUPS DAY IQ 88 96 88 Qo

VXABLZ PUPS DAY 21 88 96 88 40 -

IX PUPS Q= -21 0 0 0 0

MXLFOMAZ1OXS o 1 0 0

VARIATIOlfS o 0 0 - 0

.

.

lFrEE LITTEP. zZDUCTSox .
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SZUDX.XO.S 102

LZZTZ2-DATA
Jl&An-vALuM

I Ku
G&STATXO?i P&XXOD OF DMS SD

MI!IS.OF ANI?I.N
[G) TAG 1 ma

U&IGKT/PUP AT (G~ DAY 1 SD..
CG) TAG 4 ?IU

u&AGllZ8PUP ((i) DAY 4 SD
[G) TAG G= HU

t6&IGK*/PUP (G) DAY *= SD
(G> TAG 21 KU

kfEIGIfT/PUP [G) DAY 21 SD
(G) TAG 1-4 ?’M

IBODXIII.Ixcx. [G) DAY 1-4 SD
(G) TAG 4=-21 ?XJt

IBODYU. XHCX. (G] DAY 4=-21 SD

JVIABLEPUPSZDAtf ‘ R: ; %
SAG 1 I’M

~Jl&&KlFUFS / lJAl% DAY 1 SD

kAm~E PUPS, LJAm
TAG 4 KM
nxx 4 SD

TAG 4= !SU
IVIAZLE PUPSZ DAn BAX Q= SD

IVXJWS.Z Fvrs. Uan
TAG 21 rut
DAY 21 SD

% TAG ;-4 Mu

IPUPS Loss X DAY 1-4 SD
% TAG 4=-21 HW

PUPS LOSS Z DAY 4=-21 SD
Ku

?MLFOM5AT30X5 Z mm SD
Ku

lVAItIATIONS / DAH SD
‘TSG 1 IIM

Irxan. % VXAB. PUPS / DAY 1 SD
“TAG 1 EM

]VAIUAT. Z VIAB. PUPS/ DAY 1 SD

22.OC
0.06
11.OQ
6.12
0.14

--?.74
0.26
7.90
0.26

42.63
2.18
1.62
0.36

34.72
2.67
14.36
1.03
0.09
0..30

lQ.18
0.98
8.00
0.00
8.00
0.00
1.23
2.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.0.00
0.00

** = p<o.ol
● ** = p<o.ool

22.0(
0.0(
12.0(

6.0:
0.3C
7.72
0.39
7.91
0.3U

40.59
3.1s
1.61
o.fk7

32.68
Q.oo

13.33
2.27
0.00
0.00

13.08
2.23
8.00
0.00
8.00
0.00
1.80
3.28
0.00
0.00
0.08
0.29
0.00
0.00
0.6Q
2.22
0.00
0.00

‘Ears

MING GRCW

0.S KG/KC

22.OC
O.ot

11.OG
6.Oq
0.39
7.42
0.7s
7.57
0.7s

- 36.60
2.62

** 1.28
0.51

● * 29.03
2.Q8

14.27
3.04
0.09
0.30
74.18
3.03
8.00
0.00
8.00
0.00
0.61
2.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

t.s nwia

22.0{
0.0(
S.o[

(*)5.71
0.1{

● * 6.61
0.3:

● * 6.9t
0.3:

-20.91
5.1~

-* 0.84
0.38

--14.01
4.49
15.00
1.41
0.00
0.00
15.00
1.41
8.00
0.00
8.00
0.00
O.qo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CALCULATIONS OT PE2CEHTAGXS APJE AScsIiz-TsAxsrolnaTIoxs

.-



c. ,F,g c.3.a,+I
. . .-

SUBST./CmP. x SND S19 CL2Y

$TUDY Ho. r RW “SPEC. s
RATS

HEM SODY 11/E16MT XNCR~SE OF VIABLE PUPS (DELIv~~>

(eRArl)

1 ..,
3s

y

3

30 /
@LuEvxI . . --- ~ .2

“/
2s /’

/ /“

/ /“
20

4’ ./”
●/

1s ~ ‘s

I

‘ 0“/ ,.
10 /.

, ./ .3--”
/ / e“-

S
s+= ● - -

1,

/.2 .“
/ @.J”

<$:.”
..

0 ----- - ----- -- ----- -
I ----- --

L 7 I ----
16 f

21

.
*--

.

.s

(DAYSI
- MULTIPLE Pg;HTS‘CONTR--i~- o-l ~wKG .
---- -.&.~&qJ(G 3*

. ..?g..qc:!y

.-.



/ ~, .F---- <“> ,.,...

Study No,: R 02

SNO 919 Cl 2 Y

SUN. 1

Tab. ca3,a. %

.

WATS

OGsEflVATIOlfs OF F1-OFFSPRIMG IN SPCWANEOUS DELIVERY GROUP

●

RESUITS IN PER CENT . .
w

DOSE EVALUATED EWCTION OF PINHAE FUR GRWTH RUNNING IIITN ERUPIIOh;OF MRXIL- “ EYE OPEHING
LITTERS RAISEO VENTER LARY IMCIS@lS

TAG } DAY TAG / DAY TAG / DAY :~ / gY TA6 /160AY
4 s 6 7 12 13 15 17

coma 11 3.4 93.2 - 100.0 100.0 100.0 100.0 100.0 28A Go.? 100.0

0.1 MG/KG 12 3* I 95.8 - 100.0 100.0 100.0 100.0 100,0 17.7 ‘74.0 9t!oo

0.S MGIKG 11 9.1 98,9 - 100.0 100.0 100.U 100.0 100.0 2.3 67.0 100.0

2.5 ffi/KIl 5 2.5 100.0 - 100.0 100.0 100.0 100.0 100,0 10.,0 57.5 100.0
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c C.3.b. Segment Iin

Document #(s):

Sponsor Volume:

(..

Summary:

Rats: Fertility and Reproduction @ollow-up Study)

Upjohn TR 7219-94-078

1.43
. . .

In the previous SegmentI studyin ra@ daily treatment of f~es with 2.5 mg5cgPPX
before and during gestatio~ and of males for 10 weeks beforecopulation significantlyreduced
the pregnancyrate. These studiesdid not determinethe source of this impairment (i.e., male or
female). Because of the welkxtablished role of prolaetin in the maintenance of rat pregnancy,
and the ability of dopamineagoniststo inhibitprolac~ it is reasonableto suspectthat the
female is the source of irnpainnent. Thepresent studywas designedto provide evidence of this
phenomenon by mating PPX-treatedmaleswith untreatedf~e~ and PPX-tre.atedfemales
with untreated males. A control groupof untreatedmales and fernales, and a positive contrcd
group of treated males and femaleswere also evaluated. PPX (2.5 mglkg) was administered
according to a schedule similar to that of the initial study. Maleswere sacrificedafter
copulatio~ and females were sacrificedon day 22 of gestation. In addition to the reproductive
assessments, toxicokinetics and prolactin levels were also determined.

The main finding of the study was that the number and penxntage of pregnant rats were
significantly reduced in treated females regardless of whether the male partners had been treated.
As in the preceding Segment I study, estrus was prolonged, and the total number of
implantations in PPX-treated females was markedly redueed. Thus, the fertility impairment
appears to result Iiom an effect in the females rather than males. These findings were anticipated
since prarnipexole lowers serum prolactin as demonstrated in this study. The toxicolcinetic
analysis indicated that exposures in the pregnant rats at 2 hrs afler dosing were higher than .
anticipated steady-state human levels (7-8 nghnl). No adverse effkcts on litter parametem, and
no teratogenic effects of PPX wem evident. However, as in the preceding study, a low number
of viable offspring from the treated groups limited the teratology tiormation.

Methods:

Dosages: 2.5 mg/kg/day(Drug Lot: Batch W, preparedindistilledwater)

Route of Admhistmtiom oral (gavage)

Speciedhhunlxx 96 male and 96 nulliparous fkrnales

Allocated to four groups (24/sex):

Group o: control malq control female
1: treated mahq treated faale
2: treated male; untreated f~e
3: treated female; untreated mrde

[.7



(.. Mean initial weighti~e:
●

males: 269g / 8 W-

fties: 203g/11 weeks

Parametersmonitmm:

clinical

Body weight

Food mnsumption

At Txtion

Males:

Females:

Fetuses:

Histopatholom:

daily
..-

Weekly inInals, daiIy infemales
weekly

.

--
Sacrificeddler successiidmating. Testesand epididymiswere
weighe~ fixed in 7.5%form@ and stored.

Sacrifi~ on day22 of gestation. Grosspatholo~, numbemof
fetuses (viable and dead), co~ora iut~ and resorption. Ovaries
were fixed in 7.5%fonnaI@ and stored.

Live/dmd; sex; one-haIf were examined for skeletal abnormalities,
and one-IMIfwe~ e-d for visceral and cephalic
abnormalities.

Fixed organs were embedded in parapl~. Sectiom were stained with hemato~lk-
eosin.

Toticokinetics:

Plasma Ievels were dete~ed at sacrifi~ two hours tier the last dose in 10/sex treated
animals tim the test groups (l-3), and in 5/sex control animals (group O).

Prolactin deteatiom:

Serum prolacti levels were measwtxi at sacrifice two hours after the last dose in 10
treated and 10 untreated animals per sex.

statistics

Litter data were sMtistidIy evalwtd using the Bartlett te~ one-way ANOVA,
Newman-Kedss Fishefs exact te% and the exact Wilcoxon test. Serum prolactin
levels wem evdud using the Wilcoxon Rank Sum Test.
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Results:

Eff Ctse in Male$

Mortality none

Clinical Signs

Restlessness was obsemed *m 1-8 hrs aftertreatment.

Body Weight Gaim

Slight significant decrease in PPX-treated groups during week2 (Fig. C.3.b.1).

Food Intake:

Significantly decreased in treated groups during week 1; significantly increased
at later time points.

Necropsy

(.. No gross pathological changes were evident in any male rats. No significant
differences in testicular weights among treatment groups were apparent.

~ffects in Females

Mortality none

Clinical Signs:

Restlessness was observed from 0.5-8 hrs after treatment.

Body Weight Gahx

Bodyweight and body weight gain was significantlyreduced in the PPX-treated
groupsduring the first 2 weeks of treatment. No consistent effiwtson body
weight in the treated animals occurreddwing gestation @lg.C.3.b.2).

Food Intake:

Significantly increased in treated groupsduring week 2 prior to mating and dining
week 1 of gestation. During weeks 2 and 3, intake was significantly increased
only in group 1.
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Estrous CycIe: ●

The estrus cycle was prolonged by 1 or 2 days in 13 of 24 females iiom each of
the two drug-treated groups.

Concqtiom
. . .

Successfidmatings occuned in most groupswithinthefirstfour days of mating.
An additional cyclewas required in 5 of 48 treated pairs. Two treated paim did
not successfullymate.

Fertility
.-

Successful pregnancieswere recordedin46 of 48 females of the untreated groups,
and in 7 of 47 females of the treated groups.

Necropsy

No gross pathological changes were found in any female rats, and there were no
significant differences in ovary weights among treatment groups.

Effects on litter mzuneters

One group 3 female had a total resorption. The total number of implantations and
pregnant dams in the PPX-treated groups was significantly reduced compared to controls
(Tab. C.3.b.1). There were no significant differences among groups in the number of
corpora lut~ f-es (viable or dead), or resorption per darn (Tab. C.3.b.2). Some
differences in group means occurred when the dam with the total resorption was included
in the calculation.

Effects on fetuses

The low pregnancy mte in PPX-treatedanimalsprovided a small number of fetuses for
this assessment. No drug-related skeletal or visceral abnormalities were identified by the
sponsor. The incidence of an additional rib in fetuses of PPX-tmated dams (4/25= 161X0

inGroup 3 fetuses; 4/40= 10% if PPX-tmated fetuses are poold, Tab. C.3.b.3) appears -
elevated relative to historical control data compiled by

-

Histomthology

No drug-relatedlesions of the testesor epididymis were identified. Treated females
(33/48) had an abnormally high number of cmpora lutes and low number of follicles.
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TOTAL NLMSER OF ANIPIALS

J’IAIERNAL MORTALITY

TOTAL RESORPTXORS

NATURAL DELIVEltIES

AHIM. UITH VIABLE FET.

CORPORA LiiiEA

I?’IPLANTA710NS

VIABLE FtiU~ES

flALE IN z

t~ALE IH %

DEAD FETUSES “

RESIJKFIAOtW

..-
EARLY IN z “

LATE XH z

UALFORtlATIOHS

VARIATIONS

RAT , SEGHENT 1- > ‘ “

CAESAREAN SECTXON

CONTROL M*?G

24 24
. . ----

0 0

0 0

0 0

23 z
.

Sss 32

3s9 “ 31

Sso 31

51 55

49 45

0 0

; o

89 .0

11 0

1 0

62 s

?I;KG

24

8

a

a

2s

34s

3s3

308

so

so

o

25

68

32

.0

M

~ 26

0

1“

o

G

65

56

53

45 .

S5

o

3

100

0

0

a

.

,

2.5 ‘)
HG/lCG

24.

0

0

0

5

87

70

53

es

55

0.

17

180

0

0

8

a) = e%oludiag, b) = Zaolud*ng dam no.317 titi total resorpt~ons
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REPORT/STUDY NO. : RS9

(SliO 919 CL2T ● ?.0. ,

UEIWT / FETIJS (G)

P&AC. UEIGNT/

cofipoh iulEA

IMPLANTATIONS

VIABLE FETUSES

DEAD FETUSES

RESOR?TIONS

PIALFORMATIONS

VARIATIONS

VIABLE FET. IN

RESORfVTONS IN

PRE IRPLAHTAT.

t-.
POST I?lPIANTAT

FETUS CC>

f DAM

J DAM

/ DAM

/ DAM

/DArl

/ DAM

RATTE Z RAT , sEGlwNTr )’ -

FM
SD

w
SD

w
SD

w
SD

1%1
SD

m
SD

P&J
SD

Fiw
SD

. . . . Mu
/ DAM SD

Flu
Z IMPL. SD

Full
% tFIPL. SD

UJ
LOSS “%

LITTER 9ATA 19EAM VALUES
CAESAREAN SECTION

CONTROL

5.20
0,22

0.42
0.04

25.4
1.5

1:.;

1:.;
.

0.0
0.0

0.4
0.7

0.1
0.2

;::

9;.;
.

:::

2.0
2.7

ml “- 0.7
. LOSS x SD 2.1

PM
MALFORM. SM x VIAB. FET. SD :::

nw 17.2
VARXAT. IN X VIAD. FEI. SD 13.0

2.s
tWK6

;.::
.--

0.60
0.02

16.0
2.8

15.s
3.5

.
1s.5

S.5

0.0
0.0

0.0
0.0

0.0
0.9

1.5
0.7

100.0
0.0

0.0
0.0

1.8
3.6

0.0
0.0

:.:
.

18.1
0.s

nw°KG

S.24
0.24

0.61
0.0s

15.0
2.4

14.s
2.3

13.4
2.7

0.0
0.0

1.1
1.3

0.0
0.0

1.7
1.2

95.6
4.2

6.6
4.2

;::

%:

0.0
0.0

22.0
11.0

a)
MbiG

5.07
0.s4

0.43
0.07

1:.:
.

16.0
4.8

1:.:
.

0.0
0.0

0.8
1.s

0.0
O.a

2.0
2.6

98.8
4.6

:::

1;::

;::

H

14.s
20.1

,’

b]

H2&:G

5.07
0.36

:.;;
.

17.4
2.7

14.0
4.1 .

10.6
7.0

0.0
0.0

3.4
6.1

0.0
0.0 (+

.= *
.

afi.8
S9.6

15.2
39.6

11.4
13.4

15.2
39.6

;.:
.

14.s
20.1

CALCULATIONS OF PERCENTAGES ARE ARCSINE-TRANSFORMATIONS

a) = excludlsg, b) = Iaoludiagdam ao.31? frith totel resorptlons
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Serum Prolactin levels ●

A marked lowering of serumpmlactin was recorded in most PPX-treatedrats (Tab.
C.3.b.5).

..-
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0s9 US.72
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28.22 .
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0/s
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w
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c.Toxicolu“netica ●

P1asmaconcentrationsof PPX m determined2 brs after dosing. Levels were higher in
females than in males (Tab. C3.b.6).

..-

aean~so #
group
no. females males

1 1S8.3 & 47.18 74.7 ~ 23.74

2 85.0 & 34.83

3 164.1 ~ 40.95

The plasma concentra~ms of m 919 a 2 Y in female

animals were clearly higher than in males.

For kth sexes, there was no relevant dlf ference

between the ~esulte from dif f erant groups (females:

group no. 1 vs. no 3, males: group no. 1 vs. no. 2).

.

7%

.
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C.3.C. Segment II in Rats: Reproduction and Teratogenicity

Mh@u4b! lM!3Mb!
Document #(S):

UpjohnTR 7219-94-074 UpjohnTR 7256-94-027

Sponsor Vokuhe: 1.43 1.59 ..-

Summary

Pramipexole was administered by gavage at doses of 0,0.1,0.5 and 1.5 mg/k@ay to
Wistar rats (36/dose) fkom day 7 to 16 of gestation. Twenty-four rats per group wem sacrificed
on day 22 for delivery of pups by Caesarean section. There rnainiug fernales (12/dose) littered
spontaneously and raised the pups to weaning (21 days). A supplementary toxicdcinetic study
was conducted in 6 pregnant females/dose. Animals wem treated on days 7-12, and plasma
samples collected at 1,2,4 and 24 hrs post-treatment on day 12.

Overt drug-related changes were restlessness and agitation with the middle and high
doses, and decreased body weight gain and food intake at the high dose. With respect to
reproductive toxicities, a very clear threshold effkct was apparent the MD group was virtually
devoid of toxicities, and very pronoticed toxicities were evident at the HD. Significant
embryolethality occumed with the high dose as only 7 of 32 pregnant fernales had viable
offspring. The other 25 pregnancies were classified as complete “early” resoxptions. No clear
drug-related effects on fetal maturation and developmen~ or skeletalhisceral abnormalities were
apparent. As in the previous studies, the teratology tionnation is limited by the low number of
evaluable pups. One case each of anal atresia (LD), sirenomelia (LD), and cleft vertebra (MD)
were noted in pups from PPX-treated dams. Since impairment of body weight development and
delayed eye-opening in pups km drug-treated dams did not occur in this study, as they had in
the previous Segment I study, it is reasonable to conclude that these impairments were due to.
drug administration during lactation. Drug exposure in the LD group approximated exposure of
humans receiving the projected PPX maintenance dose of 1.5 mg, t.i.d.

Methods:

Dosages 0.1,0.5,1.5 mg/k~&y @rug Lot BatohI - main study, Batch IV - PK study;
prepared in distilled water) iiom day 7 to &y 16 (inclusive) of gestation in main -
study, and &y 7-12 in PK study.

Low dose is 10 times the expeeted human dose (at the time of study initiation).
The high dose was is somewhat lower than the dose used in a pilot study, in -

which significant signs of CNS toxicity were observed in darns administered 2.5
mgfkg.

Route of Administration: oral (gsvage)

Species/Numbe~ 144 inseminated fernales for main study, 24 for PK study



c Approximate initialweight/age: 230g/ 12 weeks

Parametersmonitored/Intervais:

,’-

Clinical
Bodyweight

Food consumption
Plasma Cones

Terminatior.

Caesarean Section:

Spent. deliveqn

statistics

daily
days 1,7-16, and 22 of gestatiom and days 1,6,13, and20
of lactation .$.
Weekly
1,2,4,24 hrs postdoseon day 12(HPLC-EC)

24 dams/groupwere sacrifkedon day 22 ofgestatiomNon-

pregnantfemaleswere excludedtim mean calculations.The

number of coxpora lut% f~ Viability/loss, and implantation sites
were determined. Dams were autopsied. Fetuses were sex~ and
examined for skeletal or visceral and cephalic abnormalities.

12dams/groupdeliveredpups and raisedthem toweaning. Litter

parameters(size,livektillbirths,grossabnormalities)were

record~ and functional/behavioral/matumtionaltestswere

conducted.Pups were sacrificedand autopsiedduringthefourth

week.

Statistical comparisons were made by Bartlett’s te~ one-way ANOVA, Newman-Keuls
test for multiple comparisons, and dhi-square and Fisher’s exact test.

Results:

Effkcts on Darns

Mortality One MD dam died apparentlyiiom chokingon bedding

Clinical signs:

In the main study, restlessness and agitation at MD and HD, and one HI) dam
had vaginal bleeding. In the TK study, sedation was noted at the HD, and 5/6
I-IDdams had V- bleeding.

Body Weight Gaim

Significantly decreased in the HD groups from beginning of treatment through
gestation (Fig. C.3.C.1).



(.. Food Intake: ●

Significantly decreased in HD group during week 2 and 3 of gestation.
diffemwes among groups occurred during the lactation period.

GestatiorE

No

.%.

21 of 144 fdes were not pregnant(CON Z LD: 3; MD: 8; HD: 3). 25 of 32
pregnant HD dams(18 C-sectioU7 spontaneousdelivexy)had complete
lesorptions.
In the PK study, all HD dams had completemsorptions.

Necropsy No pathologieswem found in-thedams.

Effects on fetuses and DUDS

C-sectionzrouD: The total litter resorption by 18 of 22 pregnant dams in the HD
group resulted in some significant differences in mean litter values. There were no
significant differences in mean fetal or placental weights, or in the incidence of external,
skeletal, visceral or cephalic abnormalities (Tab. C.3.C.1-3), although some rare
malformations were noted in pups of PPX-treated dams (one case of anal atresia at LD,
one case of sirenomelia with gastroschisis at LD, and one case of cleft vertebra at MD).

Spontaneous delivew muup: The mean number of live pups per dam was significantly
reduced in the HD group because 7 of IOpregnant animals had total resorption (Tab.
C.3.C.4-5). There was a dosedependent tren~ but no significant increase in pup body
weight development through weaning (Fig. C.3.C.2). No ilimctional, behavioral or
maturational impairments, or structural abnormalities were evident in the pups (Tab. .
C.3.C.6-7).

Plasma Concentrations (Satellite Studv).

Except for 24 hrs after the 0.1 mglkg dose, PPX was detectable in plasma. The highest
concentrations were noted 1 hr after dosing. Increases in AUC were generally dose
proportional. PK parameters(Cl~, AUCI.Z4) associatedwith the lowest test dose
approximatedthose of humansreceivingthe projected PPX maintenancedose of 1.5mg,
t.i.d. (Cm%= 5.4- 7.2 nghnl, AU% = 34.7- 47.5)
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. . .
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.

0
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61EIGNT Z FETUS (W

UEIGNT PLAC./ FETUS ((3)

CORPORA LUTEA ~ DA?I

IIWLAllTATXOIIS 8 DAFI

VIABLE FETUSES / OAH

DEAD FETUSES “ R DAPI -

RESORPTION / DAM

NALFORMAIIONS / DAtl

VARIATIONS / DAM

VIABLE FET. IN % IllPi.

RESORFTIONS IN Z XUPL.

FRE INPLANTAT. LOSS X

POST S?lFLANIAT. LOSS X

HALFORP1. IN % VIAB. FET.

VARIAT. XN % VIA6. FE1.

..

SsGn. a

LITTER DATA
REM VALUES

CONTROL

g 5.31
8.2s

V.-a
0.05

1:.;
.

12.6
3.0

1;.;
.

0.0
0.0

;.;
.

0.0
0.0

0.1
0.2

98.8
2.2

1.2
2.2

::$

:::

0.0
0.0

0.1
1.4

0.1
llG/K@

::::

0.49
9.10

14.0
2.4

12.7
4.1

11.9
3.9

0.0““”
0.0

!::

0.1
0.3

0.3
0.s

W .6
3.8

:.;
.

J::

2.6
3.8

0.1
0.7

2.1
5.5

.—.
CALCULATIONS OF PERCENTAGES ARE ARCSZNE-TRANSFORJWTIONS

RATS

D.s
WK6

S.SB
0.22

0.46
0.06

1s.7
0.6

12.9
2.0

1$;
.

0.0
0.0

9.6
1.1

0.1
0.2

0.3
0.6

W.s
3.s

1.s
3.5

:::

:::

0.1
0.6

1.7
6.5

P&i
5.61
0.32

0.66
0.0s

16.1
1.5

2.s ‘*
5.1

k:
***

11.8
5.6

0.0
0.0

***
94.0
26.9

***
96.0
26.9

0.0
0.0

*** =<0,001

0.0
0.0

. .

.
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RATS
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SEOfL2 .

SPos”m(mia
LITTER DATA
IIEAH VALUES*

QESTATION PERXOD

0.1”,
CONTROL Uwlco P&

22.0
0.0

10

.
22.1

0.3
12

22.0
0.0

.10 ---

5.88
0.1s

29.S8
2.S9

2;.;:
.

1s.4
1.4

0.0
a.o

13.1
1.2 .

6.26
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2:.::
.
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::;

lo. a
3.s
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3.s

!:;

0+0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

6.S4
0.47

s: ;:;

26.78
s .aa
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. . 1414
DAY 1 SD
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DEAD PUPS t DA?I DAY 1 SD
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VIABLE PUPS / DAM DAY 7 SD

ml
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RESULTS IN PER CENT
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I
DOSE EVALUATEll I ERECTION OF PfNNAE FUR GROMTH

LITWRS I

I I I / DAY

I

~ DAY
4 5 ‘6 7

CONTROL 10 . 96.2 - 100.0

0.1 MG/KG 12 7.6 99.2 6.2 100.0

0.6 WKG 10 . 97.0 - 100.0

1.5 MG/K6 “ 3 2.6 100.0 - 100.0

RIJNNING MITH
RAISED VENTER

/ ::Y
12

90.5 100.0

99.2 100.0

99.2 100.0

100.0 100.0

RATS

95.4 ‘ moo 10.7 6?.2

96.2 lW.O 22,.3 76.9
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DESI’ROYUPO

ReporuStudy No.: R 49

C,3*C.9
Table@ Geometric mean values and ranges ofphasnta ~ntr’atlons [rig/ml]

end AUC[l-24h] c#SND919CL2Yh *m~12ti~mti

aftermultipleadmiddmtim by ~

. . -.

hours

[m@kg] 1 2 4 24

0.1 7.3i 5.98 282 0.00

6.28-8.54 5.53-6.46 2.66-3.20 -

0.5 3325 26.75 1327 0.63

29.44-37.5621.24-33.689.79-f7.98024- 1.70

1.5 77.74 66.95 40.10 1.64

[ 166.81- 90.46~51 .97- 91.4831 .41-51.19

I AUC I

[ng/ml.h]

44.78

41.56-48.26

. 213.20

166.08-273.67

620.01

i14.81 - 746.7C

.
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CS.d. Segment II in Rabbits: Reprodmtion and Teratogenicity

J!hMMY HLs@b!
Document ##(S)

Upjohn TR 7219-94-073 Upjohn TR 7256-94-026

SponsorVohuhe: 1.44 1.59 ..-

Summa~

Pnunipexolewas administeredby gavageat doses of 0,0.1,1.0 and 10.0mg/kg/dayto
w-t =ay~ mbbi@(15-18/dOse)tim ~y c to 18 of gestation. Fetuses were delivered
by Caesarean section on day 29, and maintainedin arl incubator for 24 hrs. After sacrifice, the
offspringwere examined for skeletal and visceral abnormalities. A supplementaltoxicokinetic
study was conducted in 4 rabbits/doseon day 12of gestation.

Overt drug-relatedchangeswere restlessnessand agitation with the high dose, and dose-
dependent decreasesin bodyweight gain and fd output. One animal died after the third drug
treatment due to cardiovascularcollapse. Drugexposurein the LD groupwas at least equivalent
to, and generallyexceede~ the exposureof humans receivingthe projected PPX maintenance
dose of 1.5mg, t.i.d. Pathological ilndings in other dams at sacrificewere considered
spontaneous findingsfor this strain. No embryotoxicor fetotoxiceffects of prarnipexolewere
identified. Increasesin the rate of resorptio~ which occurredat a veryhigh rate in rats, did not
occur in rabbits. No dose-relatedtrends in the incidenoeof rndfonnations were observed in
newborns. Thus, pramipexole appearsto be devoid of reproductivetoxicities in rabbits at doses
up to 10mg/leg, and at exposuresthat are well-aboveexpected human exposures.

Methods:

Dosages: 0.1,1 .0,10.0 mg/k@lay (Drug bt Batch I- main study, Batch IV - PK study
prepared in distilled water) tim day 6 to day 18 (inclusive) of gestation in the
main study, and day 6 to 12 in the TK study.

Low dose is 10 times the expected human dose (at the time of study initiation).
The high dose was selected based on a pilotstudy,inwhich a reductioninbody

weightwas producedby thisdose.

Route of Adminisbutiorx oral (gavage)

Speciedhhunba Main Study - 72 mated females
TK Study 16 mated females

Mean initial weightiage: 2317g/5-6months

Parameters monitoredhtervals:

Clinics.f daily

q3



(-.

Body weight - dZlyS1,6-18,and 29 ofgcstatiou and days 1,6,13, and20
of lactation

Food consumption - not measured
Plasma Cones - &y 12(O,2,4,8 and 24 hrs pOStdOSe)

. . .

Darnswere sacrifiwd on day 29 of gestation. Routine pathological mmdnations of the
dams were done, and the number of coqmra 1- fd viability/loS and implantations
and resorption were detennimd Viable newborns were “mamtainedin an incubator for
24 hrs, at which point they were weigh~ examined for malformations and skeletal
variations, and necropsied.

. . . -~

statistics:

Statistical comparisons were made by one-way ANOVAfollowedby Newman-Keulstest
for multiple comparisons, or Fisher’sexact test.

Results:

mects on Dams (Main Studvj

Mortality: Three deaths occurred during the study, but only one was likely drug-
related; an HD dam died on day 3 apparently because of circulatory
collapse.

Clinical Signs:

Restlessness and agitation in HD animals between days 10-18.
Reduixd fed output on severaldaysin 8 LD, 16MD, and 17HD.

Body Weight Gairx

Dosedependen~ significant decrease sina113groups onday7, in MDand HD
groups tim days 8-12, and in HD group on days 13-14. The effect waned with
increasing duration of treatment (Fig. C.3.d.1).

Gestation:

One controland one LD dam were not pregnantat the end of the study.
Darnswith no living offkpringwere excluded fium statisticalanalyses.
No miscarriagesoccurred duringthe study.

Necropsy

None of the identified pathologies appeared to be drug-related. :
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L
Autovsv fb dlxwein the dams

At the autopsy of * dams after the ovario—hysterectoa y (or

after death) ~ following fSndings were obtained: -

Animal no. 006:

Animal no. 00S:

Animal no. 102:

Animal no. 105:

Animal no. 111:
.

Animal no. 118:

Animal no. 208:

Zudmal no. 304:

Animal no. 320:

Approx. bean-sized mbcapsularpale area on the
liver.
(Histological finding: subcapsular focal,
small-to large droplet fatty infiltration).

Right ut~ine horn segmented.andempty.
--

mere in the region of the 4th lumbar
vertebra.

Right uterinehorn segmentedand empty.

Aganesiaof the accessorylobe of the Lung.

Foamy contentsin the bronchi, multiple
haemorrhagas in all lobes of%he lung.

Agenasia of the left uterine horn.

Severe lung congestion with oadema.
Extensive haamorrlmges in the tissue of the
mammary gland (Histopathological finding:
recent hemorrhages in the suboutis end in
the intra- and titer-lobular ~
tissue).

Pyometra of right uterine horn.

Further random findings were parovarian cysts end neoroses

of the fatty tissue in the retroperitoneal adeps renis with

the following incidence:

Contr. 0.1 mg/kg 1 mg/kg 10 nig/kg

pa rovarisn cysts s 5 2 1

necrcxas of fatty tissue 1 3 0 3



Fff ects on Litt~ ●

.
9

(.

No significantdifferenceswere evidentamong groups in mean litter values of number of
CQrporalut~ implantatio~ viable/deadf- and resoxptions. Mean fetal birth
weightsand placental weightsalso did not dMbramong groups. There were no drug-
related trends in the distributionof “runts”(45% mean f@ weigh~ 4 COQ 8 LD,2
HD) ~d f~ deaths betweenO-24hrs afterbirth (5 Cow 6 LD4 MD) (Tatx C.3.d.l-2).

-la, c.3,& 1.

TOTAL NUllBER OF AttXIIALS

llATERNAL uORTALXTIES

TOTAL RESORPTION;

NATURAL DELIVERIES

AWI. UITH VIABLE FET.

CORFORA LUTEA

IMPLANTATIONS

VIABLE FETUSES

NALE IN %

FENALE IN %

DEAD FETUSES

RESORP710NS

EARLY m x

LATE XH X

NALWRMATIONS

VARIATIONS

SEOM.-4.

LITTER DATA
SLM VALUES

CUNTROL

M

u

o

0

17

179

1ss

11s

44

S6

o

m

$0

40

1

c

?&
18

2

@

o

15

1s7

114

99

49

51

0

1s

60

60

1

2

PIGkCG

la

o

0

0

18

18s

124

11s

47

53

8

9

89

11

1

6

#

1

0

17

192

127

104

60

40

0

25

70

so

2

9

-.

47
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LITTER DATA
HEAN VALUES

WEXWT # FETUS (0)

IIIEIMTPLAC./ FETUS tG)

CORPORA LUTEA / DAM

XFIFLANTATIOHS / DAn

VXAELE FETUSES / DAM

DEAD FETUSES / DAM

RESORPTION / DAU

NALFORf9ATIONS / DAPl

VARIATIONS / DAM

VIABLE FE1. IN X IllFL.

RESORPTION IN X IRPL.

●RE INPLANTAT. LOSS X

POST IMPLANTAT.LOSS X

nALFOR?$.IN x VIAB. WT.

vAIUAT. IN X VIAB. FE?.

s;. ::
.

. ::::”

10.5
2.4

7.8
2.2

6.6
2.0

0.0
0.0

1*2
1.s

0.1
9.2

0.4
0.6

91.8
6.5

9.8
6.5

2:.;
.

::;

0.1
L.S

;::

?IIHG

Ss.a,
S.oa

4.ss
#.72

10.s
2.1

7.6
1.4

M

0.0
0.0

1.0
Q.9

:::

0.1
0.4

9:.:
.

:::

$.;
.

:::

0.1
1.9

0.s
X.a

i?A33BITs
. . .

.

R&se‘
28.65
4.41

:.::
.

l:.;
.

6.9
1.s

;.:
.

0.0
0.0

0.s
0.8

“;.:
.

:::

96.8
6.s

3.2
6.s

s;::

3.2 “
4.s

:::

1.1
6.6

Il&G

Sa.07
r. 7s

+.63
0.90

11.3 .
1.9 .

7.s .
1.8 .

H

0.0
0.0

k;

::;

0.3
0.7

8;.:
.

1:::

-.

CALCULATIONS OF PERCENTAGES ARE ARCSIHE-TRANSPORTATIONS
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c FetalNecnmsies

A relativelyeven distributionwas evident in the incideneeof malformations and
variations amongfetuses iiom diffkrenttreatment groups(Tab.C.3.d.3). The distribution of
anomalies comparedfavorablyto historicaldata Deficientossificationof the 5th sternal anlage
was noted with a slightlyhigher frequencyin f- of the MD group (40Y0vs. 27.9-29.2°Ain
the other 3 trwitmentgToups). ..-

~ab, t.3. d.3.
. . . . -- ,.

SEG14. 2

FINDINGS

MALFORMATIONS AND VARIATIONS

COLLECTIVE VALUES

CONTR. M;;iG MG)KG M&G

MALFORMATIONS

MULTIPLE HALFORMATIONS o

SYNOS70S1S OF STERNABRAE 1

ABSENCE OF GALLBLADDER o

MISSING OF ONE YERTEBRA o

VAR1ATIONS

FLEXURAE OF FORE PAK($j - 5

13TH RIB 1

HISSING OF 12T)iRIB o

SHORTENED 12TH RIB o

MI SSI)IG OF ACCESSORIUS LOSE
OF THE LUNG 1

-..-----.-s ----------------------- -------.---

. .

1

0

0

0

1

0

1

0

1

0

0

1

0

4

0

0

0

3
--------,

0

1

0

1

4

0

0

l.-

“0----------
RUNTS 4 8.o 2



c ~ tellite Studv] s

PPX was detectable in all plasma samples. The highestconcentrationswere noted 2 hr
after dosing. Increasesin AUCwere generallydoseproportional. PK pammeters (~~
AUCI.24) associatedwith the 10west@t do= W~ ~tivkit to or slightly ~ter than
those of humans receivingthe projectedPPXmaintenancedose of 1.5rng t.i.d. (C-
=5.4 ~7.2 nghnl, AU~ = 34.7- 47.5) . . .

. .

Table ? e “c~ of plasma omxnt@ions [nghrq
after oral administration of SND 91S CL 2 Y in pregnant rebbits

. . --

dose [mg/lqJ]

hours “ 0.1+ 1.0 10.0

0 0.49 1223 104.38
0.36 &o.= 9.78-15.30 81S7 -133.56

2 8.66 9216 686.99

6.74-11.13 64.10-100.98 768.06-1024.33

4 6.36 89.93 788.86

4.42:9.15 n.06 -10494 63204-984.60

8 4.03 506.26

3.05-5.32 45.36-60.20 422.15-607.13
24 0.44 10.40 10238 “

0.30-0.65 6.46-16.76 79.16-132.40

Table 8 AUC (O-24hours)vahms[nghni.h]with geometricmeans and ranges

I Dose [m@kg] *
animal 0.1 1 10

1 (7281 )-) 1120.41 10370.14
2 69.89 1094.60 8047.08
3 75.00 1226.85 11726.36
4 104.70 905.50 10935.35

geometric

- mean 81.87 108OAO 10170.79
- range 1,

—



C.3.CASegment III in Rats: Perinatal and Postnatal Toxicity

Document #(s):
Upjohn TR 7219-94-076

SponsorVolume: 1.44

Summary:
. . .

Pran@exole was admM@md by gavageat doses of 0,0.1,0.5 and 1.5m@gMay to
female Wistar rats (24/dose) from day 16of gestationto day21 of the rearingphase (lactation). -
Overt drug-relatedchangeswere agitationand increasedactivityin the MD and HD dams during
lactation. Food intake was also decreasedat the high.dose...Noin utero toxicities were apparent.
The major toxicity observedwas an irnpahment of pup developmentreflected by a decreased
body weight gain during the lactationhearingphase, and a slight (insignificant)delayin eye-
-openingin pups of the MD and HD darns. lhe sponsorsuggeststhat the basis of this effect is
CNSactivation in the darns leadingto an inabilityof the pups to sucld~ no evidence to support
this hypothesiswas presented. An alternativeexplanationis the inhibitoryeffect of PPX on
prolactin release impairs milk-productionin the dams. Despitethe reducedbodyweight
development fertility of the F1 ofliping was not impaired. No remarkabledrug-related
changes in litter parameters or at necropsyof the pups were evident. Sincethe developmentand
maintenance of pregnanciesof HD rats were comparableto the other groups, in contrast to the
Segment I and Ii studies where PPX dramaticallyimpairedpregnancy, it maybe concludedthat

. .

[ ..
the deleterious effects of PPX on rat reproduction occur at &e &irly,-
implantation stage of pregnancy (circa days 6-8).

Methods:

prolactindependent

Dosages: 0.1,0.5, 1.5 mg/k@y (Drug Lot: Batch ~, prepared in distiiled water) &orn
day 16 of gestation to day 21 of rearing.

Low dose is 5 times the expectedhuman dose (at the time of study initiation).
The high dose was selected based on a previous SegmentII study, in which signs
of maternal and fetal toxicity were apparent

Route of Administratiorc oral (gavage)

Species/Nurnbec 96 inseminated females (24/gToup)

Approximate initial weightfage: 218 g/10 weeks

Parameters monitoredhtenmls:

ClinicaI
Body weight -

daily
days 1,7,11,16, and 22 of gestatio~ and daily during
lactation

-.
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Foodconsumption - weekly
Litterparameters - Size, livektill births, and gross abnorndities were

recorded. Non-pregnantfemales were excluded tim mean
calculations. Litterswere reduced to 8 pups (4/sex) at day
4 post-partum. Functional,matumtionaland behavioml
testswere conducted on thepups. At day 21,-were
necropsi~ andhalfthe ofikpxingwere exan@ed for
vised abnormalities. The mmainingweaniingswere
testedfor swimming tiity, m mflex$pupilkuy mflm
waterT-maze, and ftity (1 male and 1 fde per litter). . .

statistics

. . . --

Statistical comparisonsweremade by Bartlett’ste~ one-wayANOV~ Newman-Keuls
test for multiple comparisons, and Chi-squareand Fisher’sexact test- _

Resultsx

Effects on Dams

Mortality One control dam died fium maladministration.

Clinical Signs:

Restlessness and agitation at MD and HI) during lactation.

Body Weight Gain:

No significant effects during gestatio~ but significantly increased in the LD “
group on day 3 and 4 of lactation (Fig. C.3.e.1).

Food Intake:

Non-significant decrease in HD group (8-15%) during week 3 of gestation and the
3 week kictation period.

Gestation:

Nine of 96 females were not pregnant (1 CON, 3 LD, 2 MD, 3 HD). Ail except 1
HD dam delivered on &y 23.

Necropsy

No significant drug-related pathologies were found. One control dam had
pulmonary ede~ and MD dam had blood and caliculi in the urinary tract.

wa -.
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Effects on fetuses and DUD s 8
-,

The most notable effects of PPX in the off$xing were significantreductions in
bodyweight at days4 and 21, and bodyweight gain betweendays 1-4and 4-21 in pups
fim MD and HD dams (Fi~ C.3.eQ). Mortalityin pups duringrearing was due to
cannibalism (1 CON, 1LD, and 1HD litter) (TablesC.3.e.l-2). With respect b
maturational param~ a slight (insignificant)delay in eye-openingwas r@d. There
were no impairmentsin swknmhg, vhud, auditoryor memo~ tests (Tab. C.3.e.3). At .
autopsy, 2 LD and 1MD wading had hydronephrosis.

Fertili& in Of&ming

All females were inseminated within a.10 daymating period except for 1 control,
1LD, and 1MD ofEpring. Threeof 80 inseminatedfemalesdid not become pregnant (1
control, 1 LD,and 1 MD). Meanbody weightof the HD groupwas signific@dy reduced -
during gestatio~ althoughbodyweight gainwas increased(Tab.C.3.e.4), There were -
no differencesamong groupsin corpora Iuteanumber, implantations,viable embryos, or
resorption (Tab.C.3.e.5). At autopsy, one dam was diagnosedwith hepatocellular
necrosis.
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C.4. Genotoxicity ●

a Testing for Point Mutagenic Activity of PPX (dihydrochloride) with Sahnonelk
typhim”um

b. Testing for Point Mutagenic Activity of PPX (free base) with Sh&nonelkz
typhinludum

c. . Cell Trausfodon Assay in Syrian HamsterEmbryo ~lls -

d. Induction of ChromosomeAberrationsin ChineseHamster Ovaryd~
V79 Gene Mutation&my for HGPRTMutants

; In vivo Mouse Mienmuclcus Test . .

Studieswere conductedby

except for studies d (Cytotest) and e (NOTOX) (see text for addresses).

All studiescomplied with GLP.

C.4.a. Testing for Point Mutagenic Activity of PPX dihydrochloride with Salmonella
/

~phimurium

\.

Document #(s):
Upjohn TR 7219-94-079

Sponsor Volume: 1.44

Summagu

Pramipexole was not mutagenic under the conditions employed in this study. The
highest dose tested was appropriate. The strains employed for wnferring of his-independence

. . are not sensitive to A-T substitutions. A seeond study (C.4.b.) was conducted to meet this
criterion.

Methods:

Drug concentrations:

Positive controlshehicles:

10,100,500, 1000,5000 pg/plate (Batch C of PPX
dihybchloride prepared in distilled water)

l-methyl-3-titro-l -titroso@ti~MSO (dil. w. 50% DMSO)
2-nitrofluorene/DMSO
4-nitroquinoline-l-oxide/20%DMS0 (dil. w. PBS)
9-aminoacridineAvater
2-aminoantbracene/DMSO
benzo(a)pyrene/DMSO
emodin/DMSO

\\o



(.. Bacterial Tester Strains: ●

(

Stmln Genetic ch~racteristics

TA163S hfsG46. Auvr8. rfa
.

TA1537 hisC3076, Auvr8. rfa

TA1OO lIis646. AuvrB. rfa, R fact. ‘ ‘ -

TA98 hisD3052, AuvrB, rfa, R f~ct;

Base-pair (G-C) substitutions or fiarneshift mutations in the his operon confer his-
independenw, uvrB gene dektion conks deftive excision repairsystem, rfa
mutation increasespermeabilityto chemical mutagenq R factor increases sensitivityto
mutagens.

Metabolizing System: S9 fiction prepared tim Arochlor-induced rat (500 mg.kg given
five days before tissue harvest) : -

Test Conditions: Test system components (agar, bacteri~ test substance,+/- S9) mixed and
poured onto plates (triplicate samples). Plates were incubated for NO
days at 37” and the number of revertants determined.

Results:

Spontaneous reversion iiequencies on control plates were within historical
control. PramipexoJe did not increase mutation frequency above control values in any
tester strain at any dose in the presence or absence of S9. PPX was not toxic to indicator
cells. The positive controis produced the expected increases in mutation frequency
(Tables C.4.a.14).
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C.4.b. Testing for Point Mutagenic Activity of PPX (free base) with SafmoizeZiu
typhimuriwn

Document #(s):
Upjohn TR 7219-94-084

Sponsor Volume 1.44 .+.

Summary

This experiment coriims the previous tiy that PPX is not mutagenic in S.
typhimurium strains sensitive to mutations that afkct G-C sites. The absenee of mutagenicityin
the~. Co/i strains suggests thatPPX does not inducemutationsby affkctingA-T base pairs.
The highest dose tested was appropriate, and positive controlsproducedthe expected results.

Methods:

Drug concentrations:

Positive Controls/vehicles:

10,100,500,1000,5000 p~plate (BatchIII of PPX & base
preparedin DMSO)

l-methyl-3-nitro-l-nitrosoguanidine/DMSO
l-ethyl-3-nitm-l-nitmsoguanidineJDMSO
2-nitrofluoreneJDMSO
2-arninoanthracene/DMSO

Bacterial Tester Strains:

Strain Genetic characteristics

TAM35 . hSsG46, 4uvrB,rfa ~
TA1537 hisC3076, AuvrB, rfa
TAKi38 hisD3052, AuvrB,rfa
TA200 hieG46, AuvrB, rfa, R fact.
TA98 hisD30S2,AuvrB,rfa, R fact.

Base-pair (G-C) substitutions or iiarneshifl mutations in the his operon confer
his-independence; uvrB gene deletion confers defective excision repair system, rfa
mutation increases permeability to chemical mutagens; R factor increases sensitivity to
mutagens.

III additio~ the WP2uvrA strain of E. Coli was used. Point mutations in the trp
operon of this strain confer trp-independence. It is sensitive to the base-pair substituting
(A-T’)activity of alkylating agents.



( .- Metabolizing System S9 fiactiompmpared ibm Arochlor-induced rat (500 mglkg given
five days before tissue harvest)

Test Conditkmx Test systemcomponents(agar,bactexi~test substance,+/- S9) mixed and
poured onto plates (triplicatesamples). Plates were incubated for two
days at 37”and the number of revertantsdetermined..

.

..-
Resultw

Spontaneous reversioniiquencieson oontrolplates were within historical
control. PPX did not increasemutationfiequeneyabove control values in any tester
strain at any dose in the presenceor absenceof S9. PPX was not toxic to indicator cells.
The positive controls producedthe expectedin~ in mutation frequency(Tables
c.4.b.l-4).
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C.4.C Cell Transformation Assay “inSyrian Hamster Embryo Cells

Document#(S):
UpjohnTR 7219-94-082

Conductedby
. . .

SponsorVolume 1.44 .. .. .

Summary
..-

In this transformationexperiment no reproducible-tiorrning potential of PPX was
detected in SyrianHamsterEmbryocells. The dosage rangeused in this study (1004Q0 I@@
was limited by cytotoxicity criteriaestablishedby the sponsor(minimum desired survival rateof
40-50Yo). This cytotoxicity level is below thatestablishedin the newer guidelines (no more than
2070 sumival), as is the exposuremnge (desireduppertreatmentlevels for mammalian cells is 5
mghnl or 10 mM = 2.9 mghnl for PPX).

Since this assay is not in the tire battexy for genotoxicity te~ a repetition of the test
at higher doses is not required. In view of the relatively low tionnation rate with the positive
controls, the utility of this test in predicting genotoxic potential is questionable.

Methods:

Drug Concentrations
and ExpOSureS: PPX dihydrochlonde (Batch 1)prepared in nutrient medium at the

following concentrations:

Without S9 activation
4hr 10,25,40,100 pghnl
48 h. 10,25,40,100 @nl

With S9 activation
41m 10,40,200,400 p@ll

Positive Controls/vehicles:

Without S9 activation
l-methyl-3-nitro-l-nitrosoguanidine/DMSO (0.5 pghnl medium)

With S9 activation
Benzo(a)pyrene/DMSO (5 @rd medium)

(final concentration of DMSO in medium was 1%)

\\’&
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Test System. ●

.

(.

r-

‘..

Cultures prepared tim 12-14day SyrianHamster embryos (decapi~ eviscerate@,
and propagated in 175 cm2 (f-r cells) or 25 cm2 (target cells) flasks. Cultures were
exposed to the test substance for the indicated times (4 or 48 hr). Cultures were
maintained for up to 10 days afler the initial_ then fixed and stained. Colonies
within each flask were examined for mo~hological tiormatiorm . . - ~

Criss-crossgrowth in marginalmnes of colonies
- three-dimensional piling up of celk in center of the colony

reduced cytoplasmto nuclear ratio
. .

One or two thousand coloniespertest conditionw= scored(100 colonies in 10or 20
flasks). A response was consideredpositive if~o or more transformed colonies occur in
flssks treated with test article. Historicalcontrol kquency of spontaneousalterations is -
0.05- 0.1%0

Metabolizing System:

S9 fractionpreparedfrom Aro&Ior-inducedmt (500 mg/kg given five &ys before tissue
harvest)

Results:

Determination of cytotoxicity

Experimental doses for the main study were selected based on the following
survivalhoxicity data:

Finalconcentration % relative8mival

Ilghd Without S9 mix with S9 mix
48 h 4h

o . medi~

1;::
So.o
100.0
250.0
500.0
750.0
1000.0
2900.0

100.0
89.4
87.8
54.3
43.0
0.0
0.0
0.0
0.0
0.0

100.0
96.0
95.6
84.9
71.6
S9.6
38.7

2.2
0.0
0.0

According to these data the concentrations applied ti the trans.
formatl.on study were chosen.

PPX was toxic at concentrations above 100 pghnl in the absence of S9, and-above 250
pg/ml in the presence of S9. Doses for the transformation experiment were 100 and 400
~g/ml in the absence and presence of s9, respectively.

\ \G



TransformationExperimentI (Tables C.4.C.1-2):

.,
. .

.

untreated ceUs

SmNG 0.s Bg/nll
tent article

10.0 pg/nll
25.0 gghl

40.0 pghnl

100.0 Ilghril

number transf . Q transf.. PE =
of c010aie8 colonies colonios % survitral

scored absolute mlatlve

-.

1,000 0 0.0 45. % 100.0 -
1,000 13 1.3 24.9 54.5

1,000 1 0.1 4s.4 99.3
1,000 0 0.0 37.8 82.7

1,000 1 0.1 31.4 68.7
1,000 0 0.0 22.6 49.5

48 h TreatmentInterval

Test number transf . % transf. PE =

groups of colonies colonies coloxties % sumival .
mcored

untreated cells 1,000 1 0.1

-G 0.5 xg/ml 1,000 11 1.1
test aticle

Loo pgAnl 1,000 0 0.0

25.0 Kg/ml 1,000 0 0.0
40.0 Mglld 1,000 1 0.1

100.0 Bg/all 1,000 2 0.2

absolute relative

44.0 100.0

2B.O 63.6

43.4 98.6 .

36.6 83.2

26.1 59.3

20.7 47.0

\2a



(

(-..

zest
groups

.,-

.*

ne trensf . t transf. pg 9

of co10nLe8‘Coloxdesmlanies t Seival
scored absoluterelative -

untreatad cells 1,000 0 0.0 44.9
B(a)P 5 Ag/ml 1,000 12 1.2 30.5
testarticle .

4● o Pg/all 1,000 0 0.0 4s.5
40.0 Ilg/lnl 1,000 0 0.0 36.9
200.0ILglall 1,000 0 0.0 30.0
400.0 pglml 1,000 0 0.0 21.8

100.0

67.9

101.3

82.2

66.8

4B.6

Mm.@ results were obtained in a repeat experiment in which 2000 colonies per
condition were sco~ except that no mom than 1 transformed colony appeared in PPX-
treated cultures at a given concentration.
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( C.4.d. Induction of Chromosome Aberrations in Cultured Chinese Hamster Ovary Cells

Document #(S):
UpjohnTR 7219-94-081

Conductedby
.-.

Sponsor Volume: 1.44

Summary: . . . ----

In this clastogenicitystudy, no reproducibletransformingpotential of PPX was detected “ -
in the ChineseHamster Ovarycell line. The dosagerangeused in this studywas appropriate,
since it approacheddesiredupper treatment levels for cell lines (5 mghnl or 10MM= 2.9 mghnl
for PPX) and caused significantcytotoxicityat the highestconcentrations. A small, non-
reproducibleclastogeniceffectwas observedwith activationat the highest test dose (3300
yghnl).

/-

..

Methods:

Drug Concentrations
and ExpOSureS: PPX dihydrochloride (Batch 1)dissolved in FIO/HEPES at the following

concentrations:

Without S9 activation: 100,500,1000,2000@rnI

With S9 activation: 100,333,1000,3330 pghnl

Positive Controls/vehicles:

Without S9 aotivatiorx EthylmethauesuMonate (4 or 6 m.hl) in DMSO

With S9 activation CycIophosphamide (10 or 5 j.ghnl) in medium

Test System:

Duplicate monolayer cultures of CHO cells (1x106) in 75crn2 flasks were exposed
to test substance for 2 hr. Incubations were continued for 18-19 brs. Cell division was
amested at metaphase by addition of colchicine during the last two hrs of the incubation.
Chromosomal material was condensed and fixed on a glass slide, stained with 5V0
Giem~ and examined microscopically for abermtions (gaps, breaks, fiagukmts,
dicentrics, exchange figures, numerical variations). 100 Metaphase spreads per culture
were examined by light rnicrosoopy.



(-.

Metabotig System: ●

S9 fhwtion preparedfium Amchlor-indu* rat(500 mgkg given five days before tissue
harvest)

Statistics: m-square andysi% p@.05 (one-tailedtest)

Resulw ..-

Detition of q’totoxi$ily

Experimentaldoses were selectedbased on the followingcytotoxici~ @

. . --

4:1 Cytotoxfci ty test/dosage sel ectfon

TABLE 1 CYTOTOXIC1~ TEST OF SNO 919 C12Y

.

Test substance Cells/6 cm # culture dish (x~ti)b)
concentration Directly after exposure After 18-20 h of growth
(119/cal ) (% of control) (% of control)

Without a!etabol ic activation ( .s9-mix) -
COmdd

1
4.61 (1OOZ)
●

11.s7 (1002).
3.3

10

Ii:
333

1000
3330
5000

4.77 (103%)
●

4*99 (lore)
4.38 ( 95z)_
2.97 ( 642)
3.48 ( 75%)
1.80 ( 39:)
0.92 ( 20%)

.

12.39 (107%)
.

10.14 ( 88%)
12*O8 (104%)
10.85 ( 942)

.JI*48 ( 99:)
3.35 ( 29%)
o

I/ith anetiol ic activation (+S9-mix)
Controls) .

1 ●
13.25(1OOZ)

3.3
10

4.27 ( 97%)
*
4.57 (104:)
4.24 ( 96Z)
4.35 ( 99%)
4*57 (104%)
4.48 (102z)-
2=71 ( 61%)

o 14.12(107%)&.
12.05 ( 912)
●

12.20( 92s)
13.40(101%)
1:=:~[ 7jx~
.
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CytogeneticTest Results ●

In the absenceof S9, no increase in the number of chmmosomal aberrationswas
obsemed in PPX4reated mhres (Table C.4AL2). However, the positive control (EMS)
was only “mildly”clastogenic, so the experimentwas repeatd A more robust EMS
responsewas obtain~ and PPX appearedclastogenicat a concentmtionof 500 pghnl
(Table C.4.d.3). Sincethe effkctwas rather small and no dose-redatedtren@were
observ~ it is probablynot biologicallysignificant.

In the presenceof S9, a significantincreasein number of chromosomaI
aberrationswas obsemed in culturestreated with the high concentmtionof PPX (3300
pghnl; Tab. C.4.d.4). The effbctwas relativelysmall comparedto that of
cyclophosphamide, and not reproducible(Tab.C.4.d.5).

l’he frequencyof chromosonudabemationsiOcontrol cukums were within
historical control rangefor this laboratory(6.6~ 3.0).
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I
Concentration Culture
(u9/rnl)

+-++

Total (A + B)

%- .
Total (A + B)”

*
Total (A + B)

1000 A

tooo I
Total (A + B)

&
E

Total +(A+B)

&

A

B

Total (A + B)

C,%d.Z.
TABLE Q CHROMOSOMEAOERRATIONSa~: lNDIVIDV DATA (WTHOUT METABOLICACTIVATION;-S9-mix)

. .

STUDY NUMBER :
PROJECTNUMBER:0311
STUDY DIRECTOR:
...-

I

INo. of Ho. of cells
cel1s with aberrations
scored gaps

Included ex%[;ed

+-++-R-
+H+-H-
EIEE
+w--l+-
100 7 3

200 10 5

100 8 3

100 9 5

200 17 8

100 15 10

100 12 8,

200 27* 18 I

. .

9’

4 I

2

T—

2

i-

T-—
E-

TEST SUBSTANCEIDENTIFICATION:SND 919 Cl2Y
— ——

SOLVENT “ : F1O-HEPES
BOSE RANGE : 100-2000fig/ml

Total
9“ b’ b“ f‘. f“ exch dic d’ Inisc aberrations

(lnclu#/excludin~

.

1 9 . \ 14/9
2 3 “ 5/5

1 1. 3 ...’.
7/4

1 2 1 5/3
. .

1 b sp : 10/8
1 t 4 9/5

2 ‘ 3/2

2 1 2 7/3

1 2 poly,endo 8/3 “
.

3 1 sp, etido 9/5

1 2 I 8 DO1 V 17711 *
1’ 3 5 I ~

“ 13/9 ‘

.. a) Abbrevfattons used for varfoustypesof aberrationsare listedin Amendlx 1,
.

The numerical variations endoreduplication (endo) and pol~loidy’(polyj’~~ not counted as an abef@fOn. “ “

Slgnfficantlydifferentfrom contrq~group:Chi-SquareTest, xP<O.05, MP<O.04, ur MnP<O.001,

1.

.

●

,.

*.. I 1’,.
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f=

J
1-

1:oncantratlon Culture

:v9hd )

o I A

I
Totel

*

“(A : B
8

A
B

Total (A+ B)

-
1

Total (A t B)

%+--l+
Total (A+ Ii)

-

Total (A + B)

=
Total fA + 8)

TABLE@ CHROMOSOMEAEERRATIONSa):
8

INOIVIOUAI.DATA (UlmWTHaABWIC WTIYATl~; -S9-141X) z
. !?-

STUDY NUNDER : TEST SUBSTANCE IOEHTfFICATION: SND 919 C12Y
PRDJECTNUNOER: 0311 SOLVENT : F1O-HEPES
STUOY OIRECTOR: DOSE RANGE :100-2000 Jlg/lal

1

HO* of No.of cells Total
cells withaberrations g’ g“ b’ b“ f’ t“ exch dlc d’ Idsc aberrations
scored gaps ●

Included ex%%ad (including/excludtng
, gaps)

MO .5 3 2 1 1 2 . .4 6/3

100 11 5 9 4 1 2 IIOIY 14/5

200 16 0“
..

100 12 9 3 2 6 so
100 . 7

“’”” 12/9
6 1 1 2 4 3 Pdy, .endo 8/6

200 19 14

100 8 8 1 6 1 1 poly ‘ “ 9/8
100 “12” 9 3 3 6 2 poly’ . 12/9
200 20 17R

100 8 1 8 1 erl
100 6 2 3 1 2

.
)Olv 612

200 14 3

100 5 2 3 1 1 3 poly
100 .7

5/2
2 6 t 1 poly 7/2

200 12 4

100 22

..

16 0 2 10 1 4 Sp@poly 26/16
lDO 25 20 7 11 11 3 Sp .- 33/26 ‘

I200 474** mime= .

a) Abbrevlatlons used for varfous types of aberrations are 1Is ted in Appendix 1.

The numerical varhtlons endoredupl {cation(endo) arid polypl oldy (poly) were not counted as an aberration,

Sfgnfftcantly different fromcontrolgroup:chf-squoretest, ●P< U. OS, **P< 0.01, or ●**P< 0.001
.

●

1,

.’
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c4,d.5
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u
TAOLE@I CHROMOSOMEABERRATJOflSa): INDIVIDU:”’O,DATA(IIITNMETABoLICACTIVATION;+S9-IOix)*

STUOYNUNBER : TESTSUBSTANCCIDENTIFICATIW:SNO 919 C12Y
PROJECTNUNBER:0311
STUOYDIRECTOR:

SOLVENT
00SERANGE

● F1O-HEPES
i 333-3330jlg/lal

I 1 I
Total

d’ Ildsc “ aberrotlons
( iIIcl udfng/Qxcludlng

gmps )

PolYj 2 endo
● 13/9

2PQ1Y, 4 endo 6f4
7

Concentration CJI ture ::i,;f No. of calls
(u9/ml) Wfthaberrot{ons g’ 9“ b’ b“ f’ f“ exch ~,c

$cOred gaps
ncluded ex!~[~ed

o A 100 11 9 3 1 3 ] 5
0 e 100 6 4 2 1

“ Total fA + B)
3

200 16 13
333

8,
A 100 9 3 6

333
2 t

B 100 14 7 6 32 5
- (~ ●R! m 23 10

A 100 14 11 4“ 1 5 8

-1000
6 .

B 100 - 9 6 4 ,4 ‘ 2
Total (A+ 0) 200 23 17,.

500
I

A 100 10
:500 .

6 6 “4 1
100 11

1. : 4 endo, Iwly. “ “ jlfs

Total (A~6) 209
7 s 4

21 13 “
~, 01v 19t7

3330 “ A“ 100 13 10
3330 .

4 6 “
100 9

4
5 ndn 14/10

Total (A : B)
5 3

200 22 15 3 “ Dolv.@ndn 11/6 %

5p9/ml CP A ,
,.

.
Total fA +B) 100 94*M 93X!!!! .

I
. ,a) Abbreviationsusedforvarioustypesof aberrationsare listed.tn-AoDendix1.

9/3
— 2 endo, f POl)f 16/7

- endo,POIY,DP 17/12 f
2 endo, Poly ~ Io/t

;

.,Thenumerfcal variations endoraduplfcatton (endo)and polyplo{dy(poly)woronot count~das an aberratfotl.

SIgn{ffcantlydifferentfromcontrolgroup:cht-squaretest,*P< U.0$, *6P<0,01, or ●**P< O.001

.“
. . -

L

1! ,“
1
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c C.4.e. V79 Gene Mutation Assay for HGPRT Mutants

Document #(s):
Upjohn TR 7219-94-083

Sponsor Volume: 1.44

Summary:
. . .

In this mutagenicity study, PPX did not produce mutations in the HGPRT locus in the
Chinese Hamster V79 cell line. The dosage range used in this study was appropriate, since it
approached desired upper treatment levels for cell lines (1OmM pmmipexole = 2.9 mghnl for
pramipexole). The survival rate at the high concentration&3000 pghnl was 35-55!%0.Positive
controls produced the expected mutations.

Methods:

Drug Concentrations
and Exposures: PPX dihydmchloride (Batch 111)dissolved in DMEM as follows:

E2u?LL

( Without S9 activation 100,500,1000,2500,3000 pghnl
...

With S9 activation: 100,1000,2000,3000 @ill

EMLLL
Without S9 activation 100,1000,2500,3000 @nl

With S9 activation: 100,1000,2000,3000 @nl

Positive Controls/vehicles:

Without S9 activation: Ethyhnethanesulfonate (500 jqghnl) dissolved in
treatment medium

With S9 activation: DMBA (8 yghul) in DMSO (final cone = lVOin
medium)

Test System:

The basis of this study is the presenceiabsence of hypoxanthine-guanine
phosphoribosyl trsnsferase in V79 cells. A mutation in the HGPRT locus nxndts in cells
which do not convert 6-thioguani.ne (6-TG) into a toxic met.abolite, and thus survive
treatment with media containing 6-TG. Mutants arise from base-pair substitutions,
ikuneshifls, deletions, and chromosome rearrangements.

V79 Chinese hamster cells (5x1OS)were cultured in 80 cm2 flasks forinutation

-.



studies (1 flask per point). For survival analysis, 220 cells were pkwxl in 58 cmz dishes
in triplicate. Cells were exposed to test substance, with and without S9 fiactio~ for 4
hr. Cells in the survival study were fixed and stained on day 6. Cells in the mutation
study were subcuhured evexy2-3 days. On day 7, cells (5x10S)were plated into 58 cm2
dishes and medium containing 6-TG was added to cuhures for mutant selection An
additional set of 58 cm2dishes were seeded with 220 cells to which complete m-ediurn
was added for determination of plating efficiency. Incubations were continu&i with
media changes for 6-7 days. Cultures were fixed (ethanol/glacial acetic aci~ 3: 1) and
stained (7Y0Giemsa) on days 13 and 14 after culture initiation for determination of
platingefficiencyand mptant sekctiou respectively. Colonies containing more than 50
cells were counted.

Metabolizing System: S9 iiaction prepared from &pchlor-induced rat (500 m@lcggiven
five days before tissue *eSt)

Results:

Determina tion of cytotoxicity:

Significant cytotoxicity occunixl with concentrations of 5000 pghnl in the presence or
absence of S9 (Tab. C.4.e. 1). Thus, 3000 @nl was chosen as the high dose for mutagenicity
testing.

222, 249, 233
227, 234, 231
238, 207, 226
206, Yz7. lo5
Ma; 89,- 92
25, 23, 17

244,2s6,238
23S, 240, 229
292, 226, 239
230, 248, 249
24s, 227, 201
81, 86, 63

235 100
231 96

246 3.00
235%
240 98
242 98
224 9X

73 30

I 3~

-.
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Mutagetici& Test Results:

The mutation rate in cultures treated with PPX was approxhateIy equiwdent to negative
control rates in the presenm or absenm of S9 in both experiments. The mutation frequency in
these cultures were within the normal mnge of this labomto~. The positive contmk EMS and
DMBA produced the expected signifiat increases in mutation rate @uency (Tables C.4.e.2-
3). Simil~ results were obtaind in a replicak e-ent

.-

Co~.e,2,

table U: ?lutagenicity assay; axperkt 1; without S9 mix

(Eacperbental part no. MOT 0127/03)

T=city data . . . --

SilbStance Coacentratioaa Numberof colo
(ug/m3)

ties Ber B1
Individual cOUt~ t survival

8:: *
hgat ive
Coat rol =5, 218, 201 211 100

s~ 919 cL2y 100
500

206 .“ 188. 209
186, 206, 208

201
1000 ~99. 188, 177

200 ;;
2500 131. 123, 160

lsa 89
3000 11s, 110, 131

238
120

POSitive
::

500
Control 183, 176, 190 ts3 87
wi~ ~s

Mutation induction

SUbStaOce Cone.● ~latina effieien~
~W/B~) Zndividuu IWmber MutUt selectio~ b

Mean of cells Iadiv.iduti
Xutants

plate counts-
Seaded

Mean
platem~ts par 10~

Per flask survi-
[A)” [B) Vors

Negative (c) (D)
Control 77, 109, 101 96 2388o6 0. 0, 3 1.0 4.2

s~ 919 CL2Y 100 80, 77, 85
500 81 199507

103. 117, 104 10B 0, 0, 0
1000 2S961S 1, 6, 1

0
61, 77, 85

2s00
74 184080 08 1, 0 1:.4

120, 117, 103 113
3000 278325 O* o. 1

;::
126, U2, 110 116 28712g O* o, 0

0.3 ;:;

POsitaVe 500
0 0

control 72. 79, 68 73 180693 129, 144, 123 132.0 730.5
Viti ~

For footnotessod abbreviationssee Table 1.

“ Based on nuaberof seeded cells: new. control. 201: 100 Bg/ml. 203; 500 ug/ml,
208: 1000 ug/~, 201; 2S00w/m3, 203: 3000#g/al, 202; ~. control, 202.
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~tilec~. 4%9?),
: lfutagti~ty assay; experbat 1; rith S9 u

(Expertieatd part M. EO’r0127/05)

?tici~ data .

.,.

Suhsteace -centratiOaa

(w3/8z)

Iiwative
control 210, 213, 187 203 100

~ 919 an 100
1000
2000
3000

POSitive 8
control
tith DHBA

202. 176, 184
174, 145. 178
178, 189, 169
125, 153, 131

74. 65, 64

187 92
166 82
179
136 !:

6S 33

Hut~tiOa &ductam

Substance cone.~ Platinq effici~~~ lhleher.hw/mZ) Individual K@~ of cells
14utUtselectiomb
Individual

Xutsats
slateco~ts Seeded Hem

Plate-couOt$ per 10~
perflaak

(A)
survi-

[3) vors

~Wative (c) (D)
COatrO~ 167, 165, 179 170 425000 7, 7, s 6.3 14.s

s~ 919 ~y 100 174. 171, 176 174
1000 173. 182. 190 M2

435000
4s5000

0. 1, 1
2000 175. 180, 179 178 2, 1, 1 1.6

3000 44s000 3, 2. 1
::;

194, 186, 187 189 4725oo 0. 0, 1
2.0 t:

pOSitive 0.3 006
s

Control 92. 94, IX 103 . 2S7500 250, 295, 223 255.3 991.5
tith MBA

For footnotes aad ebbretiations see Table 1.
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C.4.f. I. vivo Mouse Micronucleus Test

Document #(s):
Upjohn TR 7219-94-080

Sponsor Volume: 1.44

Summary:
. . .

In this in vivo mutagenicity study, a single, hi~ toxic dose of PPX (1000 mg/kg) did
not significantly incmse the number of rnicronucleated polychrornatic erythmcytes in the
femoral bone marrow of mice at 24-72 hrs afk dosing. The positive control cyclophosphamide
produced the expected result.

According to 1994 OECD guidelines, this ~y is “deficientwith respect to the number
of doses employed (one rather than the recommended three), and the number of polyc_&omatic -
erythrocytes scored for the presence of micronuclei (1000 vs recommended 2000). Since there
was no indication that a single high toxic dose of PPX causes even the slightest increase in the
occmence of micronuclei, and a high rate of lethality would be expected at the recommended
2000 mgkg dose level, a repetition of this study to conform with guidelines will not be
required.

Methods:

Dosage/Route: 1000 mgkg PPX dihydrochloride (Batch C in 10 mlkg distilled water) by
gavage.

Positive Controls/vehicles: Cyclophosphamide

Animals: Chbb:NMRI mice, 27-46 g, 10 weeks old.
35 animals (17 M, 18 F) received drug 2 M and 3 F died within 1 hr of dosing.

Dosing Regimen:
...

Group Dose Sampllng Sex Animal
t~me number

o dist. water

1 SUD 919 CL 2
1000 mg/kg

2 SND 919 Cl. 2
1000 tuglkg

3 SND 919 CL 2
1000 tag/kg

4 Cyclophosphamtde
50 mg/kg

24 h male
female

24 h ❑ale
female

48 h male
female

72 h male
female

24 h male
female

001 - 005
0s1 - 055

101 - 106
1s1 - 1S6
201 - 206
251 - 256
301 - 305
351 - 3S6
401 - 405 -
451 - 455

.
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Note: Failure to comply with OECD guidelines stating that 3 dose levels, or a single
dose level of 2000 mg/kg/day should be employed.

Sample Analysis: Femoral marrow smears were fixed on a slide (2 per animal) and stained
with Giemsa. At least 1000 polychromatic qthmcytes per animal were
scored for the presence of micronuclei. The ratio of polychrornatic to
normochromatic nuclei was determined by counting 1000 @&ocytes.

Note: OECD guidelines state that 2000 PCES should be scored.

Results:
i

A single dose of 1000 mg&g PPX to maIe and fenyde mice did not significantly increase
the number of micro nucleated polychmmatic erythrocytes &lative to control levels at 24,48 or
72 hrs. The ratio of polychromatic to normochromatic erythrocytes also was not a&ec&d by - ~
PPX. The positive control cyclophosphamide produced the expected increase micronuckated
polychromatic erythrocytes.

Tabl ● 1: Results of Micronucleus Test with SND919 CL 2

Dosea Sampl fng Sex Number Mlcrcmucleated

time of mice polychromatlc

erythrocytes (0/00)
-. Mean : standard

deviation

Vehicle control 24 h msle 5 1.8 ~ 0.4

female 5 1.2 ~ 0.8

SND 919 u 2 24 h male 5 2.6: 1.3

lDOOmg/kg fexaal● 5 2.2 ~ 1.3

WI 919 CL 2 48h male 5 1.6 ~ 0.9

1000 m$Ukg famalt 5 2.2: o.a

SND919 CL 2 72 h male 5 2.2: ().8

1000 rugjkg female 5 1.2 :0.4

Cyclophosphamide 24 h ; stale 5 31.4 ~ 8.1b

50 mg/kg female 5 23.0 ~ 5.4b

a

b
Vehfcl ● control, 10 ❑l df St. water per kg.

Significantly different from the vehiclecontrol (a ~ 0.01).

I-A



C.5. Carcinogenicity

C.5.a. Two-Year Mouse Careinogenicity Study

Conducted by:

.
. . .

Document #(S):
Upjohn TR 7219-94-070

-.

Sponsor Volumes: 1.45-1.48

This study complied with GLP
. . --+.

Summary:

Pramipexole was administered in the diet at doses of 0.3,2.0, and 10.0 mg5cg/&y to
Chbb:NMRl mice (50/sex/dose group, 100/sex/control) for two yearn. Relatively few non-
neopkstic and no neoplastic lesions were clearly associated with PPX administration.

The rate of premature deeedents was higher in PPX-treated animals than in controls;
the effect was significant in males. The highest mortality rate was 46% in MDF and HDF.
The primary cause of premature deaths were unsehedukd sacrifkes due to ecze~ a
condition observed in both control and treated animals. Body weight gain was significantly
reduced by 37-45°/0 in both sexes at the intermediate and high doses at study termination. A
relative increase in the incidence of alopecia was also noted in PPX-treated animals.
Spontaneous activity was increased in MD and I-ID females, and HD males.

No statistically significant increases or trends for increases in the incidence of
neoplastic lesions in drug-treated animals were apparent according to the sponsor’s analysis.
A pooled analysis of all mesenchymal/epithelial uterine neoplssms was not presen~ but the
incidence suggest a possible dose-related positive trend (controls: 10Yo; LD: 10YO;MD:
14%; HD: 16%). Statistically significant decreases in the incidence of adrenal cortical
adenomas in HD males, and malignant lymphomas in MD and I-ID females were noted. For
all other neophistic findings, which included systemic neoplasms of the hemolymphoreticukr
system, and primary neoplasms in the lung, liver, and adrenals in males, and the
reproductive tracts of both sexes, the incidence were low, and equivalent in PPX-treated
and control animals.

The only histopathological findings that occurred at a higher incidence rate in PPX-
treated animals were fibro-osseous proliferative lesions in the femurs of females (all dosage
groups). This lesion occurred at a relatively high rate in control females (28’Mo),but
approximately doubled in incidence in treated animals (56-620/o; similar at the three dosasze
levels). The more

lesion is knoivn to

(Albassam, et aL,

severe lesions were found more frequently k treated animals. - This ~-e of
occur spontaneously in female rniee of other strains including B6C3F1
Vet. Pathol., 28:381, 1991), and has also been observed in mice after

13<



administration of the prostaglandin E analogue rnisoprostd (Dodd and Po% Vet. Pathol.,
24545, 1987) and estrogens (Gaunt and Pierce, Vet. Pathol., 22:403, 1985). The in~
incidence in drug-treated animals may be related to stimulation of estrogen release (Sass and
Montali, Lab. Anim. Sci., 30:907, 1980), although no experimental evidence of such a
hormonal eilkct of PPX was presented. Pathological changes that might be expected to
accompany a bone abnormality (i.e., blood cell count changes) were not clearly associated
with this lesion. Possibly compensatory stimulation of splenic erythropoiesis occurred in both
treated and control female mice, and increased hernatopoietic activity was noted in the
femoral bone mamow of MDF and HDF.

..-

Based on plasma level measurem ents in satellite groups during weeks 2, 40 and 80 at
4-5 hrs after light ens@ exposure to PPX in the high dose group (36-81 nghnl) was 5-10
fold higher than the _ in humans following the expected maintenance dose of 1.5 mg,
t.i.d.

Thus, administration of PPX in the diet for two-years was not significantly
carcinogenic in mice. However, conclusive interpretation of these results is hindered by the
marked impairment of body weight development at the mid- and high-dose levels. The low
exposures at the lowest dose Ievels cannot be considered adequate for assessing the
tumorigenic effects of this wmpound. The importance of the fibro-osseous proliferative
lesion is questionable since similar lesions are known to occur spontaneously in certain strains
of mice, and no similar lesion was observed in long-term rat and monkey PPX studies. The
“NO Effect” dose was considered to be 0.3 mg/kg/day, although a trend for decreased food
intake was apparent at this dose.

Methods:

Dosages: 0.3,2.0, 10.0 mg/kg/day PPX dkydrochloride (Batch II)

The low dose is three times the ED~Ofor anti-Parkinsonian effects in monkeys, and 5-
15 times higher than the expected human maintenance dose range of 1.5-4.5 mghy
(70 kg human). The high dose was selected as the highest tolerable dose given the
duration of the study and the limitation of excessive CNS stimulation. The reduction
in body weight gain by this dose was used as an indicator of drug toxicity.>

Route of Administration Drug-in-diet

Species/Strain/Number Mouse (Chbb:NMIU)

250 males, 250 females for toxicology
20 males, 20 females for microbiology
159 males, 159 females for toxicokinetics

\3c2



Toxieolo~ tiUpS:

f
L/

Group Dbse
WmJ males females nw

O (OontiOl A) O . 50
0001+0s0

so 05014ss0.a 0.3 so 1001-1050
50 1501-2550 --

2 2.0 50 2001-2050
50 2501-z550

3 10.0
.

so ‘ 3001-30s0
50 3s01-3550

4 (con*l B) o so . . 4001-4050
-’” so 4501-45s0

Toxicobetic~yses:

Group Animals/sex
Animals/no. Per sampling pooled samples/
plasma POO1

5
-UP & date

20/m 5
20/f 4

5 4
6 16/Iu 4

16/f 4
4 4

7 12/m 3
12/f 4

3 4

Blood was sampled during weeks 2,40 and 80 at 10.00 to 11.00AM (4-5 hrs
tierlightonset.

~Mean initial weighti~e:

males: 29.3g137 days
femaIes: 24.5g I 37 days

Parameters monitorefitemds:

clinical daily
Bodywei@t - weeldy(wh 1-26), montMy(wh27-lo4)
Food comuption - weekly
Water comuption - weekly (wink 14,26,39,52,65, 78,91, 104)
Effective dose - cxdculatedwee~y(wk l-26) ;montiy tiertier
Hematolo~ - done only prior to sacrifice
Plasma Cone - in satellite groups as described above
HistopatholoW - on the follotig tissues:



.

Adrenal glands 1

Aorta
Brain
Caecum
Cervioal lymph node”
colon
mmdenum
Femur/stifle joint (incl.
bone marrow)
He
Ileum
Jejunum

=)
Livar/gallbladder
Lungs
Mammary gland area
Mesanteric lymph node
Oesophagus
ovaries
Pancreas
Parathyroid glands ‘-
Periph. (sciatic) nerve
Pituitary gland
Prostate gland

Rectum
Salivary glands
Seminal vesicle
Skeletal muscle
Skin
spinal Oord
spleen

1)sternum
Stomaoh
Testas wkh epididymid-2) . . .
Thyaus
Thyroid gland
Tongue
Trachea
Urinary bladder
uterus with cervix
Vagina

Both pi!lWJ~lf$th ear
tattool)

All gross lesions incl.
tumours/suspected tumours
and regional lymph nodes

Both eyes with optic nerve and Harderian glands were
fixed in Heidanhein~s S.usasolution.

1)- conserved but not prepared histologically.
2)= fixed in Ebuin~s eolution.

stains: HematoxyliniEosin
Masson’sTrichrome

allorgans/tissues, tumordlesions
. h~kidney, liver, gallbladder

lung,aorQtumors/lesiom

statistics

Routine group comparisons were made by the Bartlett t= one-way ANOVA
and Newman-Keuls test. The Exact Log-rank test wasused forgroupwmpfiomof
categorical tumor-bearing animal da@ and for between-group comparisons of the
number of premature decedents.

Plasma concentration data were evaluated after logarithmic transformation by
regression analysis and ANOVA to determine the effects dose, time point and sex.

-
Statistical evaluation of neoplastic lesions was according to Peto et al. (1980)

using the trend test with respect to dose. Probability levels for significant findings
were 0.05 for rare neoplasrns and 0.01 for common neoplasms.



Results: G

Mortality: 87 males and 101 females died or were bced moribud prior to the end of
the study.

...

Total 3.3 13 10 20 21 23 22. 22 21 23

% 26 26 20 40 42. .46... 44 44 42 “ 46

.’

- ~The inc;eased mortality in treated males was statistically signMcant (p = 0.0298

by a one-tailed positive trend te~, p = 0.0112 by heterogeneity test). The
major factor contributing to the higher mortalily rate was sacrifice due to
debilitating eczema.

Skin lesions, in particular eczanatous obanges and frank

dermd ulceration, were a signifioant reason for saori-

ficing animals durixigstudy. As is evident from the fol-

lowing table, the incidence of these lesions in

premature decedents was somewhat higher in the treated

groups:

Controls Group 1 Group 2 Group 3
m f m f m f m f ---

Absolute values:
53 60 82 55

& a percentage of total animals in group:
3 12 0 16 4 10 10

Causes of death are listed in Table C.5.a.l

.
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Table C.5.a. Causes of Deatior Sacrifim:
Controls (A&B)

Males
neoplasia
dermatitiskczema
edema
botryornycosis
undetermined

MaIes
neoplasia
eczema
edema
botryomycosis
ulceration
glomerulosclerosis
undetermined

Males
neoplasia
dermatitis/eczema
edema
pun.dent prostatitis
brain hemorrhage
undetermined

Males
neophisia
eczema
edema

mkahs
10

. 4

. 3
2

- 4

Low-Dose
21 deaths

9
- 3

1
1

- 1
‘1
5

Mid-Dose
22 deaths

4
8
3
1
1
5

High-Dose
21 deaths

4
3
3

abd. wall perforation - 1
pyelonephritis - 1
skin erosion 1
mucosal hemorrhage -

~

undetermined - 7

Females
neoplasia
eczzma
hemometra
wound
atrial thrombosis
posterior paralysis
amyloidosis
undetermined

Femfili%

neoplasia
amyloidosis
hemometra
glomerulosclerosis
skull thcture
undetermined

Females
neopiasia
amyloidosis
eczema
hemorrhage
hemorrhagic cyst
pyometra
peritonitis
abscess
circulatory failure
undetermined

Females
neoplasia
dermatitis/eczema
wound
botryomycosis
skin erosion
circulatory ftilure
caudal paralysis
pyometra
undetermined

33 deaths
22
I

. 1

. 1
‘1 -
1
1
5

23 deaths
13
3-
1

- 1
1
4

22 deaths
9
1

- 2
2
1’
1
1
1
1
3

23 deaths
12

- 2
1
1
1
1
!.
1

- 3.

Ml



c Clinical Signs: c

Group
Observation eontr. MB 123

Incr. spent. activity 00
Alopecia $ 14 18 ::

Group
Observation Contr. A+B 123

Incr. spent. act%vity o
Alopecia 19 :0 :: ::
Skin lesion 6 6 18 20

. . . ----

Body Weight Gain (Fig. C.5.a. I):

M&HDM
LDF

M&HDF

Food Intake:

LDM

M&HDM

LDF
M&HDF

Water Intake:

LDM
M&HDM

LDF
M&HDF

.

.

.

fw5

..-

F&uAS”

sig. decrease- all time points
sig. increase -wks 1-3,-5-6,9, 15, 17, 19-70, 78,
86-98
sig. decrease - born wk 3 to end of study

tendency for decrease;
several time points
tendency for increase;
several time points

effect was significant at

effect was significant at

tendency for decrease at wks 25-78
tendency for increase; effect was signifkant at
several time points

no effkct
tendency for increase; effkct was significant at
seversl time points

no effect
tendency for increase; effect was significant at
several time points

\4\
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Alopecia:

Effkctive dose:

& Female
CON 12% 19%
LD 14% 20?!

18% 52%
HD 42% 52%

. . .

Weekly recordings indicated that effective drug intake was usualIy
within 20% of intended intake. Most variations were in the direetion of
“greater than intended” intakes.

Group “ “--
1 ..- ... 2 3

Intend&d dose
(mg/kg) 0.3 2*O 10.0

Melee
Effectivedose (rng/kg)
Mean 0.31 2.11
Range

10.19

Percentage of intm”ded dose
Mean 102 105
Range

102

Females
EffectiVe dose (mg/k9)
Mean 0.31 2.11
Range

10.07

Percentage of intended dose
Mean 103 105
Range

101

Hematology:

A number of animals had abnormal WBC counts at sacrifice. This included several -
controls as well as PPX-treated ardmais, and there was no clear dose-relationship.
(The sponsor has not indicated their criteria for the noted hematologi~ fintigs in .
individual animals).
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vInditidd variatiom in an.inuds with abnoti blood counts at termition flab.

-
T-. 1. ~n~l -s ~~fil~ at m ~ Of ~

lftx2f3y

n
s moderate

V*
Ymarked

e@OCytosis

20~30F
3 LDF
2 MDM
3 HDF

. 1 OM
1 LDF
1 OF

1 OM, 1 OF
1 LDF
1 HDM

!’no~~tl
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W(L
$/Inditidnl variations in animals w “t,habnomd blood counts sacrificed moribund (Tab.

w

S@msc-1lasEosytoof*I rohtivo II
m. l?mhoytosis W’Of$Jlosytssfabl-~ Omaim

0029 ●

0s10 -
*

I 1 I I I
4026 i t -- .

4036

I
+

4s27 ● I I 1.”1

Srhsl
no.

hll=ocvtocis

Sr$fdssytost$ biasts ●nsed●

10s?
1039
1040
m41
1046
1S06
1517
1s37

2011
2022
2039
2047
2s0s
2s07
2st2

+

I
I3048

3s02
Mla
3s22
3ss2
3s38
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anen@s@t - lo~30F
1 LD~ 5 LDF
3MDti5MDF
3HD~6~F . . -a

s moderate . 6 OF
1 LDF
2 MDF
3 HDFn

,rnarked - 1 HDF
-(this .qnixndwas also stated to have
Polycythem)

Group variatiom:

Statisticdly signifi-t mean changes were noted on various parame~m, but few
clearly doseidrug-relati effects were evident.

At termination:

increased Hct

decreased Iyrnphocfies(%) -

incre lyrnpho~e~%o) -

Moribund SaCrifi~S:

decreased RBC, I-lb -

dareased Hct

increased Ieucocytes

HDM

~M, HDM

LDF

trend (lJ.S.) in males

HDM

MDM (2° to 1 abno~ly I@
value)

MDM
increased lymphocytes -

me page containing mean vslues of R.BC parameters for females
sacrifimd moribud was omitted.)
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Plasma Concentrations: ●

The concentration of PPX was above the LOQ (0.1 nghnl) in all sarnpies at 4-s
hrs after light onset. Increases in plasma concentrations were approximately dose-
proportional except for females during week 2 and both sexes during week 40 where
the increases were greater than dose proportional (Fig. C.5.S.2; Tab. C.5.~4).
ANOVA indioated that significantly higher concentrations were present in females,
although specific occurrences of this finding were not indicated (Tab. C.5.&5). There
was no evidence of drug accumulation.

Week

;
sex Dose 2 40 80

. [mg/kg] --

Tab,
C.s.d.

male 0.3 3..28 1.19* 1.21
(0.98-1.67) (0.70-2.02) (0.93-1.56)

/<
male 2.0 22.48 3.96 7.48

(10.44-14.93) (2.66-5.90) (5.39-10.38)

male 10 41.27 69.69 J > 36.02
(28.44 -59.8s) (59 .11-82. 16) (22.87-!56.72)

female 0.3 0.9% 0.92* 1.77
(0.91 +.0s] (0.52-1.60) (1.47-2.12)

female 2 10.5s 9.09 9.54
(7.42-15.00) (4.08-20:25) (8.40-10.83)

female 10 79.81~
>

80.80 J”~ 53.14
(66.89-95.22) (54.33-120.18) (37.60-7S.12)

SND 919 C12 Y / carcinogenicity study / mouse

malvsis of varb of the log-transformedplasma concentrations

variability Idfl sne.nsquares

~Qb,

p value
.

#
between mean values of 11-

: ,s ,&5 - weeks I 2 i 0.07801 0.068
- sexes within weeks I 3 ! 0.09219 0.026

common regression [ 1 “.1 32.80579

II
c 0.001

between slopes of

- weeks I 2 I 0.13793 0.010
- sexes within weeks 131

i 6 I %~t

0.104 -
about regression lines

152 I

0.004
between pooled samples. 0.02753

, I

total 169 I

9 .4A



SND 919 CL 2 Y cafcinogenicity study, mouse .
!

~
male./ 10 h

week2~ ,W40+ i!
.— - ~ ..?!.. *
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●
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Pathology:
●

Non-Neorhtic Lesions

Statistically significant drug effects wertx

Group Incidenw Rate (%)

Lesion o 4 1 2 3

Fibro-osseous prolifkmtive lesion 36 20 62* 60* 56*

(femur) - increase (F)

Fat marrow (femur epiphysis) - decrease 48 56 42 20* 21*

(F)
. . .

seminiferous tubule atrophy - decrease 36 36 18 18* 14*

The most notable finding was the fibro-osseous proliferative lesion in the
femurs of female mice, which was not described in de&il by the sponsor, nor was any
potential significance sugge~d. The lesion occurred spontaneously in control animals,
but its incidence was significantly increased by PPX treatmenu the incidence rates
were similar in all dosage groups. A possibly related finding was decreased femoral fat
content in MDF and HDF, suggestive of increased hematopoietic activity.

Albassam et al. (Vet. Pathol., 28:381, 1991) have reported upon the
spontaneous occurrence of an apparently similar osseous lesion in the femurs and
sternums of female B6C3F1 mice (but not male B6C3F1 or female C!F1mice). The
lesion was characterized by the lining of epiphyseal plates by large osteoblasts and had
large vascuhuized centers. Similar drug-induced lesions have been produced by
estrogens (Silberberg and Silberberg, Gerontology, 16:201, 1970; Gaunt and Pierce,
Vet. PatholW22:403, 1985), and the sponsor speculates that a doparninergic-induced
imbalance in estrogen:progesterone levels may account for this lesion. No
experimental support for this mechanism (i.e., estrogen level measurements) was
provided. The prostaglandin E analogue misoprostol also produces an osseous lesion
in female mice (Dodd and Po* Vet. Pathol. 24:545, 1987), and the finding appears in
the labeling of that product.

Neotdastic lesions

According to the sponsor’s analysis, the ordy statistically significant
differences in the incidence of neoplasia between treated and control animals were
decreased occurrences of the following tumorx

\fq



* Group/Incidence rate {%).,

Neoplasm o 4 1 2 3

malignant Iymphornas - decrease (F) 46 42 32 22* 16*

adrenal cmtical adenornas - decrease (M) 32 16 16 12 6*
b

There was also a non-significant trend for decreased occurrence of \

hepatocelhdar adenomas in treated .des. . ----

Inspection of the Tumor Distribution’ Surnrnay (Tab. &.~.iu5) and statisdeal
analysis tables (Tab. C.5.a7) reveals some notable findings or tend~cies. The
incidence of uterine strornal polyps tended to inorease at the higher doses (controls:
2Yo; LD: 2%, MD: 6Yo;HD: 6’XO;p= 0.0778 by the Trend Test), as did the incidence
of all mesenchymal/epithelia,l uterine neopktsms (~ntrol: 100/o;LD: 10O/O;MD: 140/o;
HD: 18Yo; not statistically analyzed). The Test of Heterogeneity indicated a
statistically significant increase in the incidence of histiocytic saroomas in PPX-treated
male mice (p = 0.0018), but the tumors were found only in 4 LD animals and are
thus not clearly drug-related.

There were no signifkant differences between PPX-treated and control animals
with respect to the number of primary neoplasm, the number of mice with primary
neopkisrns, mice with more than one neoplasm, mice with metastasis, the number of
benign and malignant neoplasms per group and sex (Tab. C.5.&8).
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lLoo-
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0.4052#
0.2776
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0.261J, .-.
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C.5.b. Two-Year Rat Careinogenicity Study

c. Conducted by:

Document ##(s)

Sponsor Volumex

This study complied

Summary:

Pramipexole

Upjohn TR 7219-94-068
. . .

1.49-1.54
.- ...-. .

with GLP

. . -.

was administered in the diet at doses of 0.3, 2.0, and 8.0 mg/kgMay to
Wistar rats (50fsex/dose group, 100/sex/control) for two years. Toxicokinetic ~y~s were
conducted in satellite groups at weeks 2, 50, and 100.

Mortality occurred in all treatment groups at various times during the stud~ there
were no clear drug-related effects. The highest percentage of mortality was 40% in LDF.
Body weight gain was signifkantly reduced at most time points in all three treatment groups.
In MDF and HDF, body weight gain was reduced by 22 and 28%, respectively, at the end
of the study. Other clinical observations included increased spontaneous activity in HDF,
decreased food intake in males and LDF, and increased food intake in MDF and HDF.

The only neopkstic lesion that occurred at a higher incidence rate in PPX-treated rats
were Leydig cell adenomas in MD (2.0 mgkghy) and HD (8.0 mgkgklay) males, Leydig
cell hyperplasia also occurred in MD and HD rats. Drug-related decreases in the incidence
mammary gland neoplasia (MDF, HDF), benign adrenal meduhy neoplasms (LDF, MDF,
HDF), and pituitary adenomas (MD, HD of both sexes) were observed. Adrenal medullary
hyperplasia was also reduced in MDF and HDF. Non-neoplastic changes in females were
enlarged corpora lutes (HI) rats), uterine lesions and hemorrhage (MD and HD), alterations
in mammary gland patterns iiom female-like to male/female-like (MD and HD), and diffbse
hepatocelluhr fat&ychanges (MD and HD). Retinal degeneration occurred in MD and HD
grOUpSOf both SeXeS.

Toxicokinetic analyses indicated that in the low dose group, plasma exposure levels 2
hrs after light onset were lower the steady-state Cmax in humans receiving the projected
maintenance dose of 1.5 mg PP~ t.i.d., 2-5 fold higher than the human C- after the
intermediate dose, and 10-30 fold higher after the highest dose.

The proposed mechanism for the neopkstic and non-neoplastic lesions in reproductive
and endocrine tissues is PPX-induced inhibition of prolactin secretion as demonstrated at week
60 and 69 (ea. 10-fold decrease in females, 100-fold decrease in males). In males,
reductions in serum prolactin purportedly lead to a down-regulation of LH receptors. This
triggers a compensatory increase in LH production and release leading to Leydig cdl

\b&



hyperplasia and adenomas. The sponsor cites a study by Rao et al. (1984) which -
demonstrates that the dopamine agonist bromocriptine elwates LH, however, no evidence
for a similar action of PPX on serum LH or LH receptor number was provided. Nonethele~
the finding is suggested to be of questionable relevance to humans given the high background
incidence of this tumor in rats (as demonstrated in this experiment), and since several widely.
used compounds also produce Leydig cell tumors in rats but are not known to do so in
humans (cimetidine, hydralazine, vidarabine, israpidine). Additional evidence that Leydig cell
adenomas maybe species-specific is that a similar tumor was not observed in the mouse. The
reduction in serum prolactin is also suggested to underlie the kreased incidence of pituitary
adenomas, since prolactin normally stimulates anterior pituitary cell proliferation- The
decreased incidence of benign adrenal medullary neoplasia is suggested to result fkom a
dopamine receptor-mediated inhibition of chroma.llin cdl catecholamine release which
decreases the proliferative potency of the chrornaflin cells.

The mrpora Mea erhrgemen~ uterinechanges, and changes in the glandular pattern
of the mammary glands in PPX-treated female rats were also observed in the one year rat
study. The sponsor has presented an argument to discount the potential human relevance of
this finding based on the divergent effects of prolactin in rats and humans. In the rag
prolactin is Iuteolytic, and in its absence non-functional corpora lutes persist (and enlarge).
In additio~ prolactin stimulates progesterone secretion in the ra~ and a reduction in the
prolactin-progesterone stimulus results in unopposed actions of estrogen. Aging rats are
susceptible to a chronic estrogenic state which leads to the uterine changes. However, this
does not occur in aging women due to ovarian involution. Once again these proposed
pathways in rats should be considered speculative in the case of PPX since studies of PPX-
induced hormonal changes were not presented to support these arguments. The role of PPX
inhibition of prolactin secretion in the mammary gland tissue pattern change was described in
the one-year rat study.

Retinal degeneration in both male and female rats from the mid- and high-dose groups
was the most notable non-neoplastic finding of this study. Follow-up studies to address this
issue have been conducted by the sponsor, submitted to the IND, and reviewed. These .
studies will be independently reviewed by an FDA consultant (Dr. Tim O’Neill). The only
noteworthy aspect of the current NDA submission that needs to be addressed as a part of this
review is related to dosage level/exposure. The sponsor mhimizes the relevance of the retinal
degeneration findings in the discussion since the doses at which the effects were obsenwd
were “between 20 and 80 times the intended therapeutic dose in man.” Based on an expected
Cm% in humans of 7-8 nghnl, the exposure level in MD rats (14-27 nghnl) is ordy 2-3
times higher than this level.

Hepatocellular fatty changes (steatosis) were observed in PPX-treated females. These
were characterized as either diilbse or restricted to zones 1 and 2. Increased incidence of
diflhse changes were dose-dependent and statistically significant in the MD and HD groups.
Fatty changes restricted to zones 1 and 2 occumxi at a lower rate (Con=7%; LD=24%,
MD=22V0, LD=l 8%). The potential mechanism or significance of these findings were not
discussed. However, in the 52-week rat study, PPX caused a dramatic dose-dependent
reduction in serum cholesterol and triglycerides suggesting a possible interference with hepatic
transport or mobilization by PPX. Since both the biochemical and histological c~es were
observed only in females, a hormonal-based mechanism may be responsible. A direct
relationship between the biochemical and histological changes could not be established in
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either study. In the 52-week study, steatosis (peripheral fatty changes) occurred in all
treatment groups, but the biochemical changes were more clearly dose-dependent Clini~
chemi~ was not anaIyzed in the two-year study. Finally, there was no clear relationship
between steatosis and more severe liver histopathologies; the highest incidence of necrosis
(multicellular) was in MD females.

In summary, the only potential tumorigenic effkct of PPX identified in this study was
the induction of Leydig cell adenornas in real+ possibly through an kdirect hormonal
mechanism @t is not clinically relevant The marked impairment of body weight
development in MDF and LDF interferes with the in@pre@on of this study, and no
conclusions regarding the earcinogenicity of PPX in f-e rats can be drawm The “No
Effkct” dose was considered to be 0.3 mg/kg/day, although a decrease in body weight gain
was apparent at this dose.

Methods:

Dosages:

. . . --

0.3,2.0, 8.0 mg/k@ay PPX (LoL Batch II)

Low dose is 3-4 fold higher than the ED~Ofor anti-Parkinsonian effects in
monkeys. It is 5-I 5 link higher than the expected human maintenance dose
range of 1.5-4.5 mghfay (70 kg human). The high dose was selec~ as the
highest tolerable dose given the duration of the study and the limitation of
excessive CNS stimulation.

Route of Administration:

Species/Strain/Numbm

250 males,

Drug-in-diet

Rat/Wistar (Chbb:THOM)

250 females for toxicology

O (control A) O so 0001+0s0
so 0501-05s0

.
1 O*3 503 1001-1050

50 2501-25s0

2 2.0 so 2001-20s0
so 2s01-2ss0

3 8.0 50 3001-30s0
50 3501-3ss0

4 (control B) O 50 4001-40s0
so 45014s50 ,

_ .-.,.. ---- ~ .....
- ------. UPq



Three satellite groups (5,.6 and 7) were used for toxicokinetic analyses.
was sampled from 5 ratdsex in each group on days 2 and 7 of weeks 2,
100.

Mean initial weights/age

males: 144.8g f 39 days
females 131.6g f 39 dSyS

. . .

Parameters monitoredherwds: ..

clinical daily
Body weight - weekly (wks 1-26), -monthly (wks 27-104)
Food consumption - weekly
Water consumption - weekly (weeks 13,26, 39, 52, 65, 78, 91, 104)
Effective dose - calculated weekly (wks 1-26); monthly thereafter
Hematology - done only prior to sacrifice
Prolactin measurements - by RIA in WkS60 and 69
Plasma Cone - in satellite groups as described above
Histopathology - on the following tissues:

The following organs ware plaoed in 7.5% buffered

maldehyd~ solution for histological preparation:

Adrenal glands
Aorta
Brain
Caecllm
cervical lymph node
Colon ~
Duodenum
Eyes/Harderian glands3)
Femur/stifle joint (&cl.
bone ~]
mart
Il@um
Je~umm
Kidneys
~a)

Lungs
~ gland
14esen=sric lymph node
oes:~gus

Psnoreas
Paratbyroid glands
Pariph. (sciatic) nezwe
Pituitary gland

Prostate gland
RectLm
Salivary glands
Seminal vesicie
Skeletal mxeole
Skin
spinal Oord
spleen
Sternal)

for-

Stonaoh
Testes with epidid~desz)
Thyme gland
Thyroid gland
Tongue
Trachea
Urinary bladder
uterus with Oervfx
Vagina

B~othL With ear

AU gross lesions incl.
tumours/suspected _urs
and regional Xwph nodes .

~)- oonsarved but not prepared histologically. . .
2)- ftied in muin~e solution. *
3). f~~ in ~eid~ein~s s- SOIUtiO~.

BIood .,
50 and -

L< -.



Tissues were f~ed in 7.5% formalin (except eyes and Harderian glands were .
fixed in Susa’s solutio~ and the testes with epididymides in Bouin’s solution), -
embedded in Parapl@ and stained with H/E. Aor@ he@ kidneys, liver,
lungs, aud gross lesion were also stained with Masson-Goldner’s trichrome
technique. Sedoning was as follows:

Statistics

Analyses of routine samples were by Bartlett’s test, or one-way ANOVA and
Newman-Keuls test.

Tumor-bearing animals were categorized according to Peto et al. (1980) (1:
incidental; 2: probably incidental; 3: probably fatal; 4: fatal), and analyzed using the
positive and negative trend tests with respect to dose, and test for heterogeneity. Only - .
p-values <0.05 for rare neoplasms, and <0.01 for common neoplasms were considered
statistically significant.

The Exact Log Rank test was also used for group comparisons only when the
number of tumor-bearing animals in a group was greater than 2, and for between-
group comparisons of the number of premature decedents.

Results:

Mortality: 40 males and 69 fernales died over the course of the study. Causes of death -- .
are in Table C.5.b.l.

Cone. A --. D 1 z
Sarmf m flofxnf; f

Died 4 4 02 36-19 37
Sacr. 4 9 98 4 14 S 6 74

Total 8 13 9 10 7 20 6 15 10- 11

e 16 26 18 20 14 40 12 3,0 ‘ 20 22
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No clear time- or dose-relatiotip was evident to impli~te PPX as a ~~tive . .
fmtor.

.

Table. C.5.b. 1. Causes of Death or Sacfim:

Males 17 deaths
neoplasia 11
pneumonia . 2
dermatitis . 1
renal failure . 1
tong. heart failme - 1
~determined

MaIes
neoplasia
myodegeneration
pyelitis/cystitis
pneumonia
~determined

MaIes
neoplasia
myocarditis
Undetermined

Males
neoplasia
pneumonia

i

7 death
3
1
1
1
1

6 deaths
2
1
3

10deaths
8
2

con-h (A&B)
..-

RrmiIes Wsths
neoplasia 16 .
tong. heart failure - 1

.Jyometrdpyomtib - 3
pneumonia . 1
muhiceI1. necrosis - 1-
pyelonephritis . 1 -

bw-Dose

Females
neoplasia

20 deaths
11

pyometrzdpyometitis - 5
ovarian abscesses - 2
tong. heart fsilure - 1
liver absce~s - 1

Mid-Dose

Females
neoplasia

15 deaths
6

pyometrzdpyometitis -
pyelonephritis . ~
pneumonia i
multicelldm necrosk- 1

High-Dose

Females 11 deaths
neoplasia . 2 -
pyOmetra/pyomMtis - 9

-.

-.
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clinical: increased activity - HDF

Body Weight Gain (Fig. c.5.b.1):

LDM
M & HDM

LDF
M&HDF

Food Intake (Fig. C.5.b.2):

Males

LDF
M&HDF

Water Intake:

sig. decrease - WdCS 1-12, 15, 19, 21-23, 25-82
. sig. &crease - all time points except Hl?M.at .wks 90-106

sig. decrease - all time points except wks 14, 15, 90
- sig. decrease - all time points

. . .

- tendency for decreas~; no sig. eff’t at end of study

tendency for decrease; no sig. effect at entof study
tendency for increase

No remarkable trends

Effective dose: The large ranges in means, particularly in females, are primarily the
result of larger than intended intakes in the latter portion of the study
(i.e., after week 74).

SEX IXTZXDZD DOSE “

0.30 ?tGAC6 2.0 HG/KG 8.0 ?tG#KG.

X23X I
% nzAx % nzhx %

FXZZALZ Hxx 0.24

m% 0.38 127.6 2.62 131.1 10.27

HALE ?IIx 0.26 87.9 1.66 83.2 6.W 80.6

nax 0.34 11Q*3 2.38



Rg, c,5. b. I,

SW ●C, ci~r ‘ - #.oo io~ ~~fKj..
. . . . . .

-Sruor I’M

1900 . uMilt RATS ●@Jml AM COUR$C
---

seo 1.

/

●OO

300

●

*OO

too

I

..-

. . +-

0

-la m .-. 10 ao so 40
*

so ●o 70
,

~o ,0 f
IVEEKS 100 110

40

Joa

e

200

!00.

-.



,,,
I

.

z

4

s,’,.

0
\8

t
i

‘v5ji=c

I

I

O
\a



Fi3.c.%z. (cm+.)

$ND S8S CL~y
●.o. $o@WEEKS-STUOY IN

100

/-

rcco COMSUUpr@oM

coMIROL

. . .

?.U. “--106 WECKS “-‘STUOV IN

.
●O as 70 ?s ●0 ●s

.
so 8s 800 , <

WEEKS
10s 110

. . ...
CONTROL

-.

--



c Hematology:
9

GrouD variations(atttition):

fhtktidy significantmean changes were noted on various parameters, but few
clearly dosddrug-m~ eff~ were evident.

increased~c .

increasedHct

increased Mm

decreased MCH -

increased MCHC

decreased MCHC

decreased eosinoptis” .

decreased monocytes -

Individd variations (at termination):

increased W13Cs

anemi~ slight

n
, marked .

Polycythemia .

MDF, HDF
..-

MDF, HDF

HDM

tiF ‘

HDM

L, M&HDF

L, M&HDF

M&HDF

1Con M, 1 Con F
1 LDM, 1 LDF
1 MDM
1 HDM

5Con~7Con F
2 LDF
2 MDM
2 HDF
1 MDF

lCon M
1 MDM
1 HDM

●
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CM*A
An\mds

Individd variatiom (in moribund sacrifices)
fTab. C.5.b.2~:

SHE==+:-:’’’----’----- I ------ I --ss

2s02 *
●

2207 +
-1A•

● M

Soos ● -8im@lilia
2022 ● 00
3024 ●

Wo
●

●

In a f-ar 11 animals without changes in tbe total

white blood call ~, a slight (nos. 0S20, 1036,

end 3050), =dera*e (nos. 10U, lSXO, 2848, 2048,

2S30, and 3S23), or markad (nos. 0013 and 4S17) ari-

●amia W= astsblisbedo

Proiacti Measuraents (Tab. C.5.b.3):

.

An inverse dose-relatiomtip was observd at both time points in both sexes
except for MDM at week 60, which had higher levels than control males.
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~qb, C.5. b.3.

c

,.

Imflll—l— 0fstm929a2x==0kth xavels (rig/m2)

(e 60)

Dame (mgml) M81e Femsle

. . .

0 108.03 166.44

(eontlml) sod. 48.64 X17*19

n 4 4
s,.

0.3

2.0

8.0

30.68 .141*33

S.d. . . Z&~6 158.43

n “74* 6.
...

224.60 34.35 --

S.d. 54.37 27.04

n 10 9*
.+-

“mean < 0.39 15.87

S.d. 9.s3

n 9 ●* 9 ●*

Dose (mg/kg) Male FemaXe

mesn

Con-1 n.d.
n

0.3

s.d.

n

2.0

S.d.

n

8.0 mesn
s.d.

n

66.98

28.38

4

37.S6

28.77
7*

<18.59

9*

< 0.66

7 &*

25X.64

103.41

4

136.86

76.26

8

86.38

46.07
9*

27.76 a

24.75 .
10 ● *

-.
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Plasma Concentrations (Tab. C.5.b.4): .

,“-

Increases in plasma concentrations were approximately dose-proportional.
Levels at the 8.00 time-point (time of day) were higher than the 14.00 hr time-point.
Measurements taken on diffkrent days within the same week did not appear to differ.
There was a tendency for drug accumulation in males, but not femahxy this was
particularly evident at week 100. Time was no clear sex diffknmce -wi~ tie exception
of the HD groups at week 100, where levels in males appeared to be higher.

(Note: There appearsto be a &scrqxmcy between the graphicaland tabular data
presentation. This likely occumd because 8 ~ was used as a time point reference -
under two different scenarios - according to time of day (8.00 hr), and accarding to
the number of hours after light onset (14.00 hr). ~.e., blood was collected at 8.00 hr
(AM) - two hrs after light onse~ and 8 hr after light onset -14.00 hr). Analysis of
the individual data indicates that the tabular presentation on pages 5/24/241-2 is the -
accurate presentation).

Table&ES.RatMaaaPk~ ~iPIo 6mtldiOU9 (D#MIJ in tk s-You ~oIty ~

k
Afbr6taTtofIJght Pba,a

DOM —
(n@kg) waMhy

2!2 2+7 W2 6on 100/2 100I’?k — — — -f -

Female 0.3
(1.7%26) (lXL1)

L66
(M6-2.66) (1.k%) (at%f7a) (2:%s0)

2.0 14d6 16.08 lmo 1254
(12.s4-17.66)

=66
(lmo-!mm

16.60
LM,W!46.27) [14.66-26.00) (16.6’2-60.69)(10.97=2.20)

8.0 lw.11 SOS
(673%6)

66.61
(64s6a2.41) (6266-107.66)(62E4:S1)

70.74
(m.2541As) (2270-211.4) -

Mde 0.9
(M%S61 (L&36)

6.18
(L&&O) (1.7:-% (L608.62) (14%%?60)

2.0 16.09 M.ls 20.M 22s7
(12.86-17.66)

16.61 27.14
(10.67-16dl) (16.46-24.76) (lU36-26a6) (224642.66) (1646-MM)

6.0
(6LcR’6.m (6LR1%.64)

140.66
(6JH&s6)

16266
(So.:tiom) m4.u162.46) (106.46-166.U)

.

TsbIs6S.9.M MoanPlumsPrndpuda ~ 6#mrJ Intb s.Ymu~~* f-w
7

*stutorli6btPlum
m mw

-) Wtiay

22 m 6M 6M 10W2 low

Fenulm 0s
(OJ?.76) (OX” (u:%) (O&!d9) . (2AR922) (1.72WZ16)

20 6.76
(2~O?*6) (4.7%.60)

6.63 26.1o 19.60
● (4.76-6.49) (6.06-1L46) (16.6144.61) (6.62.40.66)

8.0 14.64 21.72 24.66

(6.06.26.66) (2L%L6) (9d647.63) (17.34%s) (44J!iY:.or) (926-66=)

aid. 0.6
(0%%4) (OA-’-%) (OA%6) (OdL~W.06)

L61 ●

(0.66d.66) (05:%46)

2.0
(J%%) A%)

18G
(6~fi.7S) (6.:%6)

6.47
(6.47mX?) (4S4-14.62) -

6.0 26m 67.06 47ao
(9.6”&

66.62 47.17
(12444274) (4a69-76.71) (6274-WM6) (6ei66-l16.1c0-(MAO-84.67)



c Pathology:

Non-neoulastic lesions

Aside from the retinal degeneration findings which are discussed in other
portions of this review, the most significant findings were primarily in reproductive
tissuesi putatively due to the prolactin-inhibiting effects of PPX. I@croscopic lesions
in treated females included enlarged or discolored ovari~ aud uterine dilatation with
hemorrhagic or watery contents. Microscopic alterations in these tissues were enlarged
corpora lu~ and chronic suppurative lesions in the uterus. These lesions are
suggested to result from a estrogen:progesterone imbalance in the absence of prol~
which normally stimulates progesterone secretion. In additiom the glandular pattern
of mammary gland tissue changes from a fernale:@e tubuloalveolar pattern to a more
male-like lobuloalveolar pattern in the absence of prohtctin. The Leydig cell
hyperplasia is also suggested to be linked to prolactin inhibition. In the absence of
prolac~ LH receptors will down-regulate leading to compensatory increases in
serum LH, and supposedly hypertrophy of Leydig cells (this is a speculative
mechanism, a question that arises is how the Leydig cells respond to LH if the
receptors are reduced in density). The reduced incidence of adrenal medullary
hyperplasia is suggested to result horn PPX-inhibition of catecholamine release from
adrenal chromailin cells.

Changes in the incidence of microscopic lesions were summarized as follows:

Group/Incidence Rate (Yo)

Lesion o 4 1 2 3
,

I retinal degeneration (M) o 0 0 51* 90*

N 11
c r) 2 0 0 ’21* 77+

R Leydig cell hyperplasia
E

70 78 80 92* 92*

A corpora lutes - enlarged 16 10 8 10 74*

s
~ uterus, pyometra 4 10 14 24* 28*

II , dilatation 18 47 34 58* 90*

tl
9 hemorrhage 2 10 18 24* 24*

mammary gland - lobuloalveolar pattern o 0 0 ()

F)

34*

mammary gland - mixed lobulo- 0 0 2 26 46
alveolarhubuloalveolar pattern (F)

hepatocellular fatty change@) 6 4 4 34* 52*

vagin~ blood o 4 4 ‘2 10

-. -

-.



v

D adred meduliary hyperplasi~ (F)
E L

47 57 55 3(’J*29*
c ‘-W gland-cYstic change (F) 42 18 38 6* ()*

.

R
pulmonary alveolar macrophages (F) 44 40 44 40 22*

Neonh@ic Lesions: ..-

According to the sponsor’s analysis, the only tumor that occ-~ with a
higher frequency in PPX-ti~td animals than @ controls was the Leydig cell adeno~. -
However, this tumor occurred with a high backgroud incidenm. The mechanim for
incraed incidence in PPX-timtd animals is s~m to that descriw for the Leydig
cell hyperpkisia.

Group/incidenw rate (??)
Neoplasm o 4 1 2 3

Leydig cell adenoma - increase
26 ]8 34 44* M*

mammary gland (all types) - decrease 14 8 12 O* ()*

pituitary adenoma - decrease (M)
8 20.4 12 O* 2*

11
“ (F) 40 64 6(j 20.4 4.1*

*

benign adrenal medullary neopl~ - 38.8 65.3 32.7 8.7* 6.1*decrease (F) *

~ yroid C-cell carc~oma - decr~e (p) 2 8 6 2 0 “

to&l # neoplasms - decrease (’F) * *

The incidence of squamous papillomas in the cervix approachd statistid
significmce by the Heterogenei& test (p = 0.0548), but the highest inciden~ of these
tumors occurred at the lowest dose.

-.
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Summarv of Distribution of NeoDkismsflab. C.5.b.6):
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( Resul@ of Trend Test flab, C.5.b.7): .
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(_ Test for Heterozenei~ (Tab. C.5.b.8): ,

(...

. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .
==EaQk-lu!m

--
● ✎ 0 . . . . . . . . . . . . . . . . . ...*

0.5104
0.3o11
0.1430
0.0S48
0.4%9

< 0.0001
0.0723
0.2787
0.07ss
0.46s3

< o.~~
0.7136
0.M32
0.0887

t —

-.



C.6. LocaI ToIerance and Allergenic Studies

Sponsor Volumes: 1.49-1.54

Summary

Stud~

C.6.a.

C.6.b.

C.6.C.

C.6.d.

C.6.e.

C.6.f.

C.6.g,

C.6.h.

. PPX was relatively free of loudly irritating or allergenic effcpts. IQ rabbits,
PPX caused mild oculsr effkcts only after repeated treatment for 4 wee~, and mild
irritation of abraded skin after repeated applications. PPX was considered a mild
sensitizing agent in guinea pigs. PPX did not induce h~olysis in human blood.

Results:

Rabbit Eve Irritation (simzle dose\- O.lg PPX (fo~tdation not specified) into one eye
did not produce local ocular irritation.

Rabbit Eve Irritation (multiule doses~ - 0.05,0.1,0.25, and 0.5% PPX in 0.1 ml (8
times daily for 3 days) did not produce local ocular irritation (high dose of 0.5% = 0.5
mg/dose).

Rabbit Eye Irritation (4-week study] - 0.00625, 0.05, and 0.5% in 50 pl applied 6
times daily to the conjunctival sac caused a mild to moderate increase in conjunctival
secretion and mild reddening. The effect was not concentration-related.

Dermal Irritation in Rabbits {simzledose] - Topical application of 0.5g/O.5 ml PPX to
shaved skin area did not produce irritatio~ erythema or edema.

Dermal Irritation in Rabbits {multirde doses~ - O.1g/O.1ml PPX was applied topically
to a shaved intact or a shaved abraded skin area once daily for 5 &ys. No irritation
occurred on the intact area. Mild irritation with erytherna and eschar occumed on the
abraded area.

Dermal Irritation in Rabbits {4-week Datch amJication] - Application of a patch
containing 10.75 mg PPX he base for 4 weeks to shaved areas caused slight
irritation. Irritation was also observed in placebo-treated animals, and thus may have
resulted from mechanical trauma due ti repeated patch removal and replacement.

Paravenous Injectable Tolerability in Rats - 0.2 ml of an O.l% PPX solution WaS
injected medially and laterally to the jugular vein. Slight hemorrhages and edema in -
the area were observed between 1-24 hr after treatment.

Acute Intravenous Tolerance in Rabbits - 0.2 ml of an O.1% PPX solution was
injected into the rabbit ear vein. Slight erythemas were obsemed in 3 of 4 animals,
and bluish-red discoloration in 2 of 4 animals within the first few days of
administration. Saline injection also caused 2 cases of erythemas. ,



r- C.6.i. Acute Intra-arterial Local Tolerance in Rabbits - 0.5 ml of an 0.1% PPX solution was

L- injected into the rabbit ear centr~ artery. Slight erythemas were observed in 4 of 4
animals, and bluish-red discoloration in 3 of 4 animals. Similar effects were observed
in saline-treated controls (2 of 4 cases of erythemas, 3 of 4 cases of discolorations).

C.6.j. Skin Sensitization in Guinea Pim - tiS were sensitizxi by six intraderrnal
injections of l% PPX free base (0.1 ml) into the domal skin. On days 8-10, 12.5 rng
PPX was applied to the same area. On day 22, the animals were challenged by
application of 12.5 mg PPX to an area of the left flank. A contact dermatitis response
was noted in 5 of 20 zminuds. On day 36, animals were rechallenged with 6.25 mg
PPX. Four of 20 animals had an allergic contact dermatitis, but only one of these “
animals had the reaction previously. Thq PPX was considered a mild sensitizing
reagent.

--

C.6.k. Skin Sensitization in Guinea Pim to Patch Exuosure - Animals were sensitiixd to the .
PPX patch exposure (contains 11.5-12.9 mg PPX &e base) by either rdrwapplications
over 3 weeks or 15 applications over 5 weeks (6 hrs per application. i%ni.m~swere
challenged on day 29 and rechallenged on day 43. No allergic contact dermatitis and
no primary skin irritations occurred.

.

C.6.1. Test for Hemolvtic Effect - An O.1% solution of PPX (HCl) did not induce hemolysis
~. in preparations of titrated human blood.

c
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C D. ImARMAcoKINETIc/ADMESTUDIES

Conducted by :

a Biockrnical investigations with [14C]-SND 919 CL2Y in rats (akcxptio~
distributio~ excretio~ metabolism).

b. Whole body autoradiographic studies with SND 919 CL2Y in rats.
c. Studies on the pkwental transfer and m the crossing of the blood-brain barrier

of [14C]-SND919 CL2Y in the rat.
d. Pramipexole: Steady-state concentrations in b- liquor, and plasma of male “ .

rats after oral administration of 0.5 mgkg (once per day) over 8 days.
e. Excretion of [14C]-SND919 CL2Y into rat milk after a single oral dose of 0.5

mgkg.

Rabbit
a. Pharmacokinetics and metabolism [of pramipexole] in the rabbit after

intravenous and oral administration of a single dose of 1 mghcg.

Monkew
a. Plasma concentrations and renal excretion in Rhesus monkeys after

administration of three single intragastric doses (0.1, 0.5 and 1.0 mg/kg) and -
one intravenous dose (0.5 mgkg).

Humans
a. Phannacokinetics and metabolism of [14C]-pramipexole after single intravenous

and oral doses in healthy volunteers.
b. A single dose tolerance and pharmacokinetic study of intravenous pramipexole

in healthy male volunteers.

Mult.ble S~ecies
a. Balanced excretion studies and metabolic profile following oral administration

of [14C]-SND 919 CL2Y to the mouse, ra~ rabbi~ dog, monkey and pig.
b. Studies on the metabolism of prarnipexole including experiments to detect a

potential metabolic inversion at the optical active center of the molecule.

/-
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( Dol.

D.1.a.

Rat Pharmacokinetics Q

Biochemical investigations with [14C]-SND919 CL2Y in rats (absorption,
distribution, excretion, metabolism).

. . .

Document #(s):
Upjohn TR 7256-94-035

Sponsor Volume: 1.56

Summary:

Radiolabeled PPX was dministered to Wi~ rats at doses of 0.25 .mglkg iv. or O.O1-
79.1 mgkg, p.o. Plasma levels and excretion bahmces w=e determined. PPX was absorbed
rapidIy and nearly completely following oral administration. Elimination of radiolabel is -
relatively slow, and not complete by 96-120 hr. The parent compound is eltited
primarily by renal excretiou whereas the fecally excreted portion is primarily polar
metaboIites of biliary origin. Plasma protein binding was relatively Iow in rat and other
species (dog, pig, monkey, man).

Methods:

( Substance administered: [’4C]-pramipexole labeled at--
or Cl of the propyl group

i

, iq..$p,
‘t

2,

H ‘n

the 2-position of the thiazole ring,

x 2 HCI

* - l~c labalua$
(Activesubstanc~CSrryingtbe 14C label in the
.2 positiw of the tbiesole ring was used in S-

preliminaryuperimauts.)
..

Dosing Regimen:
study “ Dose Mute of So. of AuiMds Bstcb

(q/kg) Administration N *-.*

/--

Qchalation of %02 0.24 Iv 2 1.
99 *8 0.6 Iv 3 2-
** .t 0.5 2V 2 3

Bloodlevels 0.4 oral 10 1

Plasmalevels 2.s IV 5

=cretion 0.25 AT 11 1 .-

Escretion 0.01 oral & 1
$1 0.1 oral a k
11 1.6 oral 4.
*I 10.8 Oral 4
tt 79.1 Oral 4.

Escrecion(bile) 0.28 IV 4 3 --
.ad



L
●

Pararnetem measured: exhalatio~ excretion balance (urine, frees), blood levels,
plasma protein binding (difTerent species), biliary excretioq
metabolize profiles (urine, feces)

Results:

Exhalation study: With the propyl-C radiolabdled material, 4.6% of an-iv;dose was
-d ~ COl dtig O-24k potios. Wi& tie ~=le ~g.1~1~ -

material, lessthan l“~ was eliminati by this route. Thus, the ring-
labeled material was used for subsequent studies.

Excretion balance: Average elimination (% dose) dur@g O-96 hr colIectiom

intravenous 0.25 mgkg

oral 0.01 “
0.1 “
1.4 “
10.8 “
79.1 “

Urine
52.9
51.9
64.8
48.2
52.1
43.6

Feces
36.5 --
28.7
38.3
41.2
29.3
25.8

No effect of dose or sex

Biliary Excretion: 20-48% of iv dose in O-24 hr (ea. equivalent to fecal excretion).

pK pii.m.meters:

Blood [14C]-Activi& tier oral dosing (().4 m~g)

AUC MRT
(ng.fi) (l@ (nJCL)

Single dose Male 469 9.8 3.9

Female 581 19.0 3.4
After 3 doses Male 537 16.0 3.4

Female 577 14.6 3.5

Parent Compound afterIV dosing (2.5 mg/kg)

AUC MRT
(ng.fi) @)

tin(a)
(rJcLn)

tlo (P)
(mill)

Vd
@) _ (1) ‘-

2m/3f 840 1.5 13 4.0 1.2 * 1.2

w --



c Plasma Protein Binding: Relatively 40W (8-12Yo) in all species tested (rat dog, pig,
monkey, man)

Metabolize Profiles:

Urine: O-24 hr ccdkction.
Chromatographic profiles am similar irmspedve of route, dose and sex.
Parent accounts for 50-80% of radioactivitjq metabolizes are 5-30%. ~‘ -

4

Bile: O-6 or 0-12 hr eolleotion.
Parent accounts for ~Yo of radioactivity.
9-11 metabolizes are present 65-70% are pokir.

- --
Feces: 0-24 hr collection.

Parent accounts for ~Yo of radioactivity.
76-79% polar metabolizes.

r



c D.1.b. Whole body

Document #(s):

Sponsor Volume:

Summa~.

autoradiographic studies

Upjohn TR 7256-95-018

1.59

with SND 919 CL2Y in rats.

..-

Mer iv. a&nin&m tion of 1.3 mgAcg [14C]-pramipexole,
distributed. Aside from the gug the highest tissue concentrations were found in &e 1~~, - ~ -

radioactivity was rapidly

salivary, and adrenal glands, kidney, pancreas, bone, liver and lung. The significant leveIs
of radioactivity in the small intestine after i.vo dmhktmh “on is indicative of biliary excretion
of PPX or its metabolizes. Brain levels of radioacti~ty @aIced at 2 hrs, and were detectable
up to 6 hrs. At 24 bra, radioactivity was still detected in liver, kidney, and adren@s.

Two hrs after p.o. administration of 1.3 mglkg, a similar pattern of distribution was
observed, although levels of radioactivity were lower. At 24 hrs, radioactivity was still
present in the lacrimal, salivary, adrenal glands, kidney, and liver.

Methods:

Substance administered: [*4C]-pramipexole labeled at the of the propyl group; Batch I,
7400 MBq/g (200 pCi/mg)

Dosages/Routes: 1.3 mghcg (ea.. 1.57 MBq/anirnal) administered iv. (tail vein) or p.o. _

Animals Male Chbb:THOM Wistar rats, 150-170 g.

Sacrifice times:

Tissue Preparation

Results:

iv.: 10~2,4,6,24hr
p.o.: 30xr@2,4,6,24hr

hinds were sacrificx@ frozen and sectioned for autoradiography by .
standard techniques. Autoradiogram exposure time was 7 days. Tissue
uptake of radioactivity was determined with a microscope photomete~
field sections were 100 pm in diameter. Intensities of light penetratio~
which decrease with uptake of radioactivity, was scored on a scale of O- - “
7.

The following table ~ the experimental results.

-.
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“1 Ilw”.m 1“ &v* I P=-- - I

1 1 1 f I I I I I
Liver ,.. I s 4-s s S23 4s32 .

Luno s. 2 11011)11 Zlofofo

1 I I I I I I
I%scle &s 2 1 0 0 1 2 0 0 0

Adrenal Otadulla 7“ 4 3 1 q 2> 1 1 O-*

K~dnay 414 s 14 1 2s 2 1 1

Rib 53 1 0 0 fs o O’a

sPinal marrow 3 3 1 0 0 0.1 z 1 0 0

1 I ! 1 I I

I s 10 0 J2 I o 0 I o
kk#8&brulditis / s f ala o : 1[0 0 [0’
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D.1.c. Studies ontheplacentaI tmnsfer andonthe crosstig of the bIood-brati batierof
[14C]-SND 919 CL2Y in the rat

Document #(S)

Upjohn TR 7256-94-103

,..

Sponsor Volume: 1.59 ..-

Summary:

[’4C]-PPX (1.0 mg/kg) was dnhistered to pregnant Wistar rats by the iv. or oral
routes, and its capacity to penetrate the blood:brain barrier or blood:pkwental barrier was
determined. By either route, PPX and/or its metabdites-~pidly crossed both the
bloodplacental and blood:brain barriers. Concentrations of label tended to be higher in the
placenta than in maternal blood or in the fetus. Highest fetal tissue concentrations of
radiolabel were detected in the liver. In both dams and fetuses, brain levels are~gher than -
plasma leveks for up to 6 IUSpostdose.

Methods:

Substance administered: [’4C]-pramipexole Iabeied at the 2-position of the thiazole ring;
Batch 7, 7800 MBq/g (210 pCi/mg).
Cold substance was Batch 11.

Dosages/Routes: 1.0 mgkg (ea. 1.57 M13qkmirnal) administered iv. (tail vein) or p.o. .-

Animals: 44 pregnant Chbb:THOM Wistar rats

Design: Radioactivity distribution was assessed by tissue analysis with liquid “
scintillation spectroscopy, and by whole body autoradiography (V/BAR). In
the tissue analysis studies, animals (n=2 per condition) were administered drug
by iv. or p.o. routes on day 14 or 19 of gestation and sacrificed at for time
points (iv.: 1, 3, 6 or 24 b.q p.o.: 30@ 3,6 or 24 k). For the WBA.R
study, rats (n=l) were sacrificed at 10 m.@ 6 or 24 hrs after iv., and 1, 6 or
24 IUSafter p.o. treatments on day 14 or 19 of gestation.

Analysis: WBAR studies were conducted according to standard procedures. Tissue
analyses were conducted on the following tissues:

\q3



14thdayofpfe9fvmw - -
plasma -
tleaR -

tiier -
● muscle -

brain -
uterus

placenta

amnfoticfluid

fetus

Whdayofpregnancy MOcXf -

--
heart-

fiver -

muscle ‘-

brain -

uterus

placenta

amniotic fluid

fetus
/“

blood -

liver -

fetal tissue

dam

dam

dam-

(34 plaosntas were pooled

asoneaample and

maaaumd)

(4 fAuSeSw=a~’ -

Individuallypar arhal)

-dam

(4 plaoentasware -

measuredhdividualfyper

animal)

(4 fetuses were measured
“tividualfyper animaf)
fetus
fetus (fiversof 3=4fetuses)
(muscleand bones ofthe
Hmd tim!x)

Results: fetalbrain

WBAR Studies:

After intravenous treatrnen~ radioactivity distributed rapidly, aud crossed the
placental barrier within 10 min. Label was detected in the f- up to 6 hr postdose.
Levels appeared to be higher in the placenta than in the fetus. Low levels were
detectable within the placenta and fetus at 24 hrs.

A similar pattern of distribution was obsewed at 6 and 24 hrs after oral
administration.

Isolated Tissue Analvses:

Intravenous szudies: Levels of radioactivity appeared to be higher in the piacenta than
in the fetus on both day 14 and day 19. Maternal blood and liver concentrations were
higher than in corresponding fetal tissues. Within the fetus, highest concentrations of
radiolabel were detected in liver. Low levels of radioactivity were present in amniotic
fluid. Up to six hrs postdose, braih concentrations of radiolabei were higher than
blood concentrations in both the darns and fetuses. The calculated half-life of tissue
ebination in fetuses is slightly longer than in the dams.

\ M



Spectroscopic @oaetivi~ detmminatiom in isolated tiSSUmare ~fi~ ~ .
the Tables D.1.c.1-4.

(days14andwof~, mean valueseach of2 -j

f day 14 day 19 “
measm”ng blood dam ptaeenta fetus blood dam ptacen&
time

fetus
. .

10 min 326.16 623.36 406& 43020 707.70
3h

287.7o
114.88 25S.81 10299 147.43 433.09 m,~

6h 74.29 106.37 80.92 8127
, 24 h

138.92
37.71

-69.43
35.52 23.71 40.28 52.97 29.16

Table g: Comparison of the concentration values (ng equiv#enNg blood)in

b.\.~.2, fi~~~~~~;~in~hefetal blo.dafteri.v. administiati~nof

(day 19 ofpregnanq, mean values each of2 animafs)

t I

I day 19
measuring time blood dam I blood fetus I ratio

blood dam : blood fetus ‘
10 min 430.20 184.76
3h

23 : 1
147.43 103.84

6h
1.4 : 1

8127 49.87
24 h

1.6 : I
40.28 34.37 1.2 : 1 “

\cA<
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v. I*G* J mnoentratbnalntheGveraandconcentrathnfn thebIoodattari. v.
adminkktion of~~ND 919 CL2Y
(day19 Ofpregmcy, meanvalues eachof2animals) .,.

rneaawing

time

10min

3h

6h

24 h

liver dam her fetus I&L!all Q!sLf!w
blood dam blood fetus

3477.98 448.29 8.1 24

1481.78 278.85 -m 10.1 27

787.19 105.39 9.7 2.1

380.99 82.33 9.4 24

Table~: Ratios of the radioactivityconcentrations in the brains and the blood
of damsandfetusesafteriv. administrationof [~4C]-SND 919 CL 2 Y

>- I*M

day140f - 0.166h 3h
pregnancy I

6h
I

24 h

brain dam “ 1.5 4.5 2.7 0.8
blood dam
day 19 of
pregnancy

bmin dam

blood dam I 1“5I 2-9 I 3“1I11
brain fetus

I 1.6 I 1.9 I 1.9 I 1.0

.
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Oral studies: As with the iv. reute, mate~ blood and Iiver concen~tiom are
higher than in carespontig fetal tissues, and the fetal liver conti higher
concentiatiom than other fetal tissues. Aiso, higher brain levels reIative to blood
Ievels of radiowtiti~ were de-ted in both * and f-.

Data fkom the oral admini~tion studies m ~
in Tables D. 1.c.5-8:

..-

Table- Co!nparj- ofthe==entrdon VSIues(ngq@elew9 ~loodorng
~,\,& Wh@e@9q!an)inthe bl@titidm, inh~~tih

thetotal fetusSfterotiadminishtimof[14C~-SND 919 CL 2 Y .

(days 14 and 19 of pregnarqt, mean values each of 2 anti)

-=
. .

day 14 day Ig -
measurjng blind dam pla~ti fetus
time blwd dam pia~~ fetus

Ih 139.58 229.15 14s.79
3h

131.39
91.82

255.65
192.68

114.61

6h
102.81 166.69

98.46
354.22

147.70
201.78

24h
65.94 148.69

37.91
274.94

54.71
146.78

33.17 39.61 64.29 38.43

Table 9: Comparison of the concentmtionvalues (ng eqtiv~lenWgblood) in

~.\, =, ~. tie blO@ of me dams and in the blood of the fetuses after o~aI

admini~tion of [14Cj-SND 919 CL 2 Y

(day 19 of pregnanq, mean values each of 2 animals)

day 19
measuring time biti dam blood fetus ratio

blood dam : biooctfetus
lh 131.39
3h

69.33 1.8 : 1
768.69 114.66

6h
1.4 : 1

148.69 111.65
,24h

1.3 : 1
39.61 44.49 1:1

-



-.

9

.

,.

Table ~. Cqnparkon of the oonceotmtionvalues (ng equivalentslg organ) in

~.l,c.~ ~eJ~~of~**~~feWJ*,ti tie~ti*~tie
concekths intheliversandthe cancentr+msin thebloodafter

oral adminfsbatfon of [%~ND 8’19 CL2 Y - ‘ -

(day 19 ofpregnanoy, mean vafues each of2 animals)

.

measuring liver dam li*feW- MUM!D O!w!?M
time blood dam blood fetus

Ih 1773.72 183.52 43.5 26 –
3h 164820 28(H2 9.5 24

6h 1305.84 197.75 8.8 1.7

24 h 369.S7 74.05 9.3 1.6 /

Table W. Ratios of the radioactivity concentrationsin the brains and

>.\. LB We blood of dams andfet.sesafterora( administration of
[14C]-SND 919 CL 2 Y

t time
day 14 of lh
pregnancy

3h 6h 24 h

brain dam
1.8 3.3 24

b!ood darn
1.7

i
day 19 of I

,– 1:1:1:1:
brain dam

Mood darn

i&ain fetus

-.
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D.1.d. Pramipexole: Steady-state concentrations in brain, liquor, and plasma of male
rats after oraI administration of 0.5 mgkg (once per day) over 8 days.

Document #(S):
Upjohn TR 7256-95-031

Sponsor Volume 1.60 . . .

Summary:

This study was conducted to determine the steady-state pharmacokinetics of PPX in -
rats following once daily oral administration of 0.5 mg/kg/day for 8 days. Highest levels of
PPX were observed in brain tissue, and occur at later tixqe points than in the plasma or CSF.
The half-life of PPX in the three compartments was similar.

Methods:

Dosing Regimen

Animals:

Sample collection:

Prarnipexole
measurements:

Results:

—

Oral administration of 0.5mg/kg PPX (Batch 11)once daily for 8 days.

35 male Chbb~THOM rats (32 drug, 3 controls), 180- 200g.

Rats (n=3-4/tirne point) were anesthetized for collection of brain
“liquor”, then sacrificed for collection of brain and plasma samples.

by HPLC-EC after suitable sample preparation.

The time-course profiles and kinetic parameters for pramipexole in various matrices
were as follows:

m 919 C12
d-. 0.5~ P.O.

. 120

024 .6 8 10 12 14 16 18 20 22-2

time (hours)

~ ~UOR ~ ~ - PLA2MA

\nn
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-Tao, mu
.-

. .

lune&steadyshtepamdefs ofpm@cdt3inratsamranMipleoral
“ adlnhistmtkrlofo.5nl $/kg . . . ..

(~ fromgeomefricmeansofooncenm“onsinTabie5)

dimension brain liquor phaslha

AUC (0+ nglml-h 1131.00 7624 128.57

IAUCratio(fhsmad) I 8.7 0.6 1 [
@f4ife ~ ham I 329 3.33 3.18 I

l.– -
log-lib% “9- G24 “ 4-10 4-24
rum= 6.49 *.W 4.68

MncentMon nglml 113.82 k9 36.20
timetoreaohpeak I 3 1 0.5

I

~witlththalbnopaiodghmnthecammwth damwue-tithe~-marule
teminal hdf4fe(q~ (k))

.
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(_ D.I.e. Excretion of [*4C]-SND 919 CI.t2 into rat milk after a single oral dose of OS

mg/kg.

Document #(s):
Upjohn TR 7256-94-035

Sponsor Volume: 1.56 .-.

Summa~

This study determined the excretion of [14C]-PPXand/or its metabolizes into rat milk
following oral administration of 0.5 mgkg. Greater levels of radioactivity were detected in
milk than in plasmq and the rates of elimination horn-the two compartments were relatively
similar. Most of the radioactivity appeared to be metabolizes of pramipexole.

Methods:

Test articIe:

Animals:

Procedure:

Results:

0,5 mgfkg, p.o. (ea 30-35@/rat)[14C]-pramipexole labeled at the 2-Position of
the thiazole ring (Batch 14; 7800 KBq/mg =-210.8 pCi/mg) -

Six nursing female rats (Chbb:THOM, weight 320-390g) with pups (12-14
&lyS old).

Pups were weaned 4 hrs before fmt milking. Samples were collected at 1, 4
and 8 hrs after drug administration (n=2/tirne point). Lactation was stimulated
in the mothers by oxytoca and milk collected using a vacuum pup (under
anesthesia). After milking, blood was collected by exsanguination and a
portion was processed to plasma. Radioactivity in the mi~ blood, and
plasma samples was determined by LSC. A fraction of each sample was ~so
chromatographed for determination of metabolizes,

Levels of radioactivity in the milk were 3-6 times higher than in plasma. The
milk:plasma concentration ratio did not change over time suggesting relatively
equivalent rates of elimination from the two compartments (Pig. D. l.e.1).

-,-



14cW 919CL2eOIEmiIIc(cm)/cOnc.plasma (ep)

dose:05,m@g oral (aingIevaIuSmqN=2)
8

7- 1 -.

2-
.

1-
--

0 1 [ I 4 I
012345~

I I
78.

time POWS]
Figure& Distributionofradioacdvi~betweenn&and plasmainalbw ratsafteroral

D,l.e.L dm.histrationof05 mg/kg [14CJSND919~ (. individualvalues).

,.

.. Chromato~aphic analysis indicatd that the primary radioactive pealc in the plasm
extrac~ is prarnipexole. In contrasg very little pramipexole was present in rat milk
extracts. The prim~ chroma@~phic peak in milk extracts was an app~ntiy
Iipophilic metabolize. Several smaller polar metabolizes were aiso evident (Fig.
D. 1.e.2).

.
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D2

D.2.a.

Rabbit Pharmacokinetics ,

Pramipexole: Pharmacokineties and metabolism in the rabbit after intravenous
and o;al administration of a single dose of 1 mg/kg.

.,.

. .

Document #(s):
Upjohn TR 7256-94-102

Sponsor Volume: 1.56

Summary:

Plasma concentration and balanced excretion determinations of parent compound and
radiolabel were made in rabbits following the intraveno~-or oral administration of 1 mg/kg
[14C]-PPX. Absorption after oral administration was rather slow (Tmax = ca. 6 hrs), but -
relatively high (F = 68.7). The radiolabel was slowly excreted in urine and feces as indicated -
by long mean residence times. The degree of metabolism of PPX is more extensive in rabbh
than in other species on both a qualitative and quantitative basis.

Methods:

Drug Lot: Batch II (non-radioactive material) used to prepare Batch 7 of [14C]-PPX
labeled in the 2-position of the thiazole ring (7.8 MBq/mg).

Dosages: 1 mg/kg/day (prepared in distilled water)

Route of Administration: oral (gavage) or intravenous

Species/Number: 4 female Himalayan rabbits

Mean initial weightdage:

Parameters measured

Plasma ooncs -
Excretion -

Metabolic profile -

M. 2.8 kg

pramipexole and [*’C]-activity
urine (prarnipexole and [14C]-activity) and f~es (~’C]-activity) - “
horn 0-192 hrs
O-24 and 24-48 hr urine analyzed by HPLC with radiochemical .
detection

,-
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Results:
●

Plasma concentrations:

pK parameters for 1 mgkg pramipexole (iv. or P.o.) in rabbits

AUC Cmax MRT Vd
(ng.m.Vhr) (n#ml) (W (dcL) (1) g) ‘@~” ~:1

iv. 1243 486.2 g.h 32.2 16.6 12.1
p.o. 990 64.1 12.0 11.0 6 68.7

* Peak concentition of [14C]-actitity ~r oiid dose was 282.8 nghnl, 4.4-fold
higher than parent compoun~ indicating a high degree of bio~fomation. -

Excretion Balance (0-1 92 hrsk

0/0Dose (Radioactiti~)

urine feces total

i,v. 74.3 14.7 89.0

p.o. 74.4 14.6 89.0

Metabolic Profiles:

In addition to the parent compon~ 7-9 metabolizes are present in urine after 24-48
hrs. None were identified in this study, but one appears to be rabbit specific.

-.

●
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c D.3

D2.a.

Monkey Pharmacokinetics .

SND 919 CL 2 Y. Plasma concentrations and Renal Excretion in Rhesus
Monkeys after administration of three single intragastnc doses (0.1, 0.5 and 1.0
mg/kg) and one intravenous dose (0.5 @kg).

Document #(s):
Upjohn TR 7256-94-042

.,-

Sponsor Volume: 1.59
.

Summary:

Plasma and urine concentrations of PPX in rh~--monkeys were determined after oral
(0.1, 0.5 and 1.0 mg/kg) and intravenous (0.5 mgkg) administrations. PPX was readily -
absorbed from the ~ had a high bioavailabllity (79-92Yo), and demonstrated linear
kinetics. Tmax was approximately 2 hrs, and the half-life of elimination horn plasma was 3
hr. The plasma concentratiomtirne profile suggested enterohepatic circulation of PPX. The
renal clearance of PPX was 4.3 ndhnin.kg, aud the degree of biotransformation is moderate
(p.o.: 35-42%, iv: 48%; based on amount detected as unchanged in urine).

,/
Methods:

\
Dosages: intragastric: (i.g.) 0.1, 0.5,1.0mg/kg PPX (Eatch II, in water)

intravenous: 0.5 mf$lcg (in saline)

Subjects: 4 rhesus monkeys (2M, 2F)
Average weights: M = 6.8 kg, F = 6.4 kg

Parameters measured:

Plasma cones - HPLC-EC
Urine cones - HPLC-EC

exhalatio~ excretionbalance (urine, f-s), blood Ievels, plasma protein binding (diiferent
species), biliary excretio~ metabolize profiles (urine, feces).

—.



Resuits:
●

Sin~le Dose Pharmacotietic Parametem in Rhesus Monkeys:

AUC Cmax Trnax MRT c1 (~min) Vd(l) tma
(ngdhr) (n@ml) m) @) (muminncg) (vlcg) m) (i)

0.1 i.g. 141.9 19.0 1.9 6.2
3.7 79.2

0.5 i.g. 832.9 106.3 1.6 6.()
3.6 93.0

1.0 i.g. 1519.9 218.6 2.0 6.2
1.0 iv.

3.3
886.6

84.6
4.8 61.5 17.6 . 3.0

9.4 2.7

Incr~es in AUC were approtiately dose propofiod. The tln calculation Wm b-
on data from 3-10 hrs postdose, i.g., or 2-10 hrs postdose, iv. Elimination kinetics
were not unifoml y monototic. A small secon~ maxima was evident in the plasma
concentiation:tie profile follotig iv. administration suggetig enterohepatic
recirculation (Fig. D.3.a).

250
I I

250

I

200
.
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00
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0

mtravemm

~
24 ..-(WS

TZ3.Q, ,
Figm: Mean plasma concentrations of pramipexole [;g/ml]

f SD in the rhesus monkey after sing!e dose -

.

-.

mtragastrtc: O.1 (~), ().5 (-
), 110(~) mg/kg

intravenous: 0.5 mg/kg
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RenaI Excretion
●

Cumulative Renal Excretion as Percent Dose Renal

O-24hr O-96hr

0.1 mgkg, i.g. 30.8 34.9

0.5 “ , i.g. 37.6 42.0

1.0 “ , i.g. 37.1 41.7

0.5 “ , iv. 44.1 47.8-
‘.” . . . --

El
Inllmin

24.6 .,

25.2

27.0

24.5

.:
.

.
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D.4

D.4.a.

Human Pharmacokineties (provided for comparisons to anhmd phannacokinetics) . .

Pharmacokinetics and metabolism of [14C]-pramipexole after single intravenous -
and oral doses in healthy volunteem,

Document ##(s):
Upjohn TR 7215-94-014 .,.

Sponsor Volume: 1.57

Summary

The single dose pharmacokinetics of orally (0.304zmg) and intravenously (0.099 mg)
administered [14C]-PPXwere determined by monitoring levels of radiolabel and parent
compound over 24 hrs in healthy volunteers. Following oral adminha tioq PPX was
quantitatively absorbed from the GI tract (F = ca. 90Yo), and peak plasma concentrations
were achieved in approximately 1 hr. Elimination fbm the plasma was rather slow tiny =
12.8 hrs). Renal excretion is the primary route of elimination (ea. 90%; CL= 409 mlhn.in),
and the major fi-action is unchanged parent compound. Plasma protein binding was low
(14.lYo). The only clinical change were slight decreases in systolic pressure and pulse rate. -

Methods:

Drug Lot: Batch VI (non-radioactive)
Radioactive Batch 6 (labeled in the 2-position of thiazole ring)

Subjects: OraMV cross-over design with 6 subjects. Washout period of 5 weeks between -
administrations.

Doses: 0.099mg [14C]-prarnipexole, iv. (0.812 MI@), or
0.304 mg [14C]-prarnipexole, p.o. (2.15 MB@

Parameters measured:

Plasma CODCS
Cdcp

Pramipexole and [“C]-activity over 24 hrs
erytbrocytdpkisma distribution

Excretion balance O-96 or 0-120 hrs
Plasma protein binding -
Metabolic profile O-24 and 24-48 hr urine analyzed by HPLC with -

radiochemical detection

-.
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( Results:
●.

Hwnan pK mrameters for PPX (0.099 mz iv.. or 0.304 mrz. D.o.k

(PK data for the parent compound pramipexole, were analyzed using both a 3-
compartmmt open model and a moment analysis, but [14C]-@ti~ b W=
@yzed only by moment analysis. PK parameters for the parent compo~d wa
similar by both methods. In order to mmpa.re the PK paramet~ for pat compowd -
and [14C]-atiti~, the values obtained by moment analysis are present@ except
where indicated*).

AUC cm MRT c1 -- Vd t,nl T- F
(rig.*) (n@ml) m) (mhirl) 0) (?U) (l@ (%)

PPX 3.64
(iv)

16.1 506.2 451 12.6

[“c] 4.75
(iv)

18.8 355.6 395 14.4

PPX 10.43 0.85*
(p.o.)

17.0 12.1 1.0 93.3

[“c] 15.84 0.91* 24.8
(p.o.) 17.6 1.0 108.6

.

PPX was still present in plasma at 24 hrs.
F CaIculatiom based on AUCS corrected for dose:

(AUCw)(0.99/3.04)/AUCw

Absomtion/Bioavtilabili~:

Absorption of [14C]-actiti& and bioavtilabili~ of PPX were det-d by two

methods:

normalization of AUCS (as described under PK pararnetm Table), and
renal excretion

renal excretion (]’C. oral) x 100
renal excretion (“C, iv)

By either method, the absorption of radioactiti~ and bioavailabili~ of PPX were
essentially quantihtive:

-.



● AUC renal excretion
method method

[“C] abso~tion 108.6 98.3
PPX bioavaildti~ 93.3 95.6

Ervthrocytdpl-a Distribution . . .

Most values were in the range of 1.3-2.6, indicating slight enrichment of [14C]actitity
in qdhrocytes.

Excretion:

‘/o Dose

urine fe total
[’4C] iv. 89.1 2.0 91.1
(O-96 hr)

p.o. 87.6 1.6 89.2
Pramipexole iv. 61.8 nd
(O-24 hr) P.

. . 56.3 nd

Pramipexole iv. 81.5
(0-inf)

nd

p.o. 77.9 nd

Small amounts of radioactivity were excreted later than 120 hrs.
Mean renal clearanw of PPX was 409 rnlhnin (exceeds GFR).

Plasma Protein Binding: (Assessed at two concentrations of PP~

Eml ‘/0Bound (RaIIE
2.5 nghnl

)
12.8 -:5.8

5.0 “ 16.6 “- 19.9

Metabolism Dattem:

In chromatom of urines collected after dosing, very little of the radioactivity was
NOT PPX (O-24 hrs: 4-9% of dose; 24-48 hrs: 1-2% of dose).

Small decreases in systolic blood pressure and heart rate were evident between 1-8 hrs
after dosing by either route. No clear changes in ECG, diastolic blood pres~e, or
laboratory values were observed.

—.
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c D.4.b. A single dose tolerance and p~rmacotietic study of int~veno~ pramipexole ~ .,

healthy male volunteers.

Document #(s):
.

Upjohn TR 7217-94-014

Sponsor Volume: 1.58
. . .

Summary:

This study was primarily a dose toleranw study with limited ptititic
evaluations. PPX (10 -300 pg) was ~

by ktravenous infhsion and phisrna levelswere detetied over 24 hrs; Ieveh we-e below tie LOD by 24 hrs. In~s in AUC were
slightly greater than dose propofioti. C!ardiovaSCti chges were in~s in pulse rate
after doses of 200 and 300 pg, and decreases in diastolic blood pressure a.ikr 300 pg.
Orthostasis occurred in 1/5 patients after 200 pg, and 2/4 patients after 300 pg.- No other
drug-related effects on ECG or Iabomto~ param~ were observd.

Methods:

hug Lot: Batch 802203.

( Subjects: Healthy, adult male volunteers; three groups of eight subjects.

Group A: 10 and 50 pg
Group B: 25 and 100 pg
Group c: 50,200 and 300 pg (50 pg administered as a pretest)

Five subjects per dose received active drug, three receivti placeh. “
Drug administered as an iv. infusion over 20 min.
Washout period was 6 C@W.

Parameters measured:

Plasma cones -

Laboratory -
Vitals .

by RIA
hematolo~, clinical chemistry, urinalysis
blood pressure, ECG, etc.

*
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c Resultx ●

Pharmacokinetics:

The pharmacokineticdatawere not subjected to rigorous analysis.

Dose AUC & t* ‘.-

(W) (ng.~) (n@) @)

50 1.01 0.40

100 2.06 0.64 4.8

200 4.94 %1.89 -- 7.9

300 7.35 2.26 6.6

Increases in AUCwere generally dose proportional, although slightly nonlinear (slope
> 1). pl~a ppx levels were blow LOD at 24 ~. me tln ~c~ation w= breed
on plasma leveIs determinations between 2-8 hrs

Clinical Determinations:
,/

\. Increases in pulse rate lasting up to 4 hrs occurred following doses of 200 and 300 pg.
A decrease in diastolic blood pressure was noted 40 min tier 300 pg infusion.
Orthostasis occurred in 1/5 patients after 200 ~g, and 2/4 patients after 300 pg. The _
cardiovascular changes suggest a vasodilating effect of prarnipexole. No significant
drug-related effects on ECG or laboratory deterrninations were observed.

*
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D.5

D.5.a.

Multiple Species Pharmacokinetic Studies
.

Balanced excretion studies and metabolic profde foIIowing oral administntjon of -
[14C]-SND 919 CL2Y to the mous~ rat, rabbit, dog, monkey and pig.

Document #(s):
Upjohn TR 7256-94-036 . . .

Sponsor Volume 1.59

Summary: .-

l“he excretion and metabolism of [14CJ-PPX.were-evaluated in several species
following oral administration. In general between 50-80% of administered label was
recovered in urine and 5-30°A in feces. The urinary metabolic profile in mouse, ra~ dog, -
monkey and pig were relatively similar on both a quantitative and qualitative basis. The
rabbit had the highest proportion of radioactive metabolizes, and a species-specific polar
metabolize.

Methods:

(’ Substance administered: [’4C]-PPX labeled at Cl of the propyl group (Batch 2) or the 2-

\ position of the thiazole ring (Batch 3). Batch 2 was used in all
studies except in tie rabbit study.

4

p&

H,h; ‘a 3
HH 12 x 2 HC1

H3C
*

,n
● HN

t ‘2

HH

C10H17M3S + 2 ‘c’

● = labelllng wfth 14C

Parameters measured:

Excretion balance (urine, feces) -

Molecular wetght: 284.25 (base)

3S7.17 (dlhydro-
chlorf de)

collect samples at 24 hr intervals for 96 hrs -
(rat), 168 hrs (mouse, dog, mo~ey, pig),
or 192 hrs (rabbit). Analyze for radio-
activity by liquid scintillation spectroscopy.

Metabolic profile - analyzed O-24 hr urine samples by HPLC with
radiometric analysis *
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s

Animals:
.:

.

Species n (sex) weight(ea) dose (mg/kg, ea) dose (MBq, a)

mouse 10M, 15F 22g 0.5 0.09

rat 2~ 2F/dose 208-232 g 0.01,0.1, 1.4, ‘ 0.02-0.21
10.879.1

rabbit ~ 2F 2.5 kg . 0.5 3.44

dog 4F 14.0 -16.1 kg 0.1- 0.5* 2.27- 10.75*

monkey 2M, 2F 10.3 -11.5 kg ‘- 0.5 - 12.95

minipig 2~ 2F 8.0- 9.5 0.5 9.59

- ..

*variationin dog dose due to ernesis

Results:

Excretion balance:..

i..

Tab. 9 Mean bal antes of excretion fn % of dose after oral adminfstratf on

D.$AIof [14C]-SND919 CL 2 Y fn 6 animalspecies

specfes N m9/kg collection
perfod [hl urf ne feces sum

25 0,6 0-168 68,42 27,79

0- 96 51,87 . 28,71
● 64,78 38,26
● 48,16 41,15
8 52,14 28,29
● 43,61 25,81.

96,21

4

4

4

4

4

rat
●

9

●

●

0.01

0,1

1,4

10,8 .

79.1

80,58

103,04

89,31 . -

80,43 - -

69,42

rabbi t 4 0,6 0’- 192 79,25 . 12,88 92,13 -

dog*) 0,1-0,54 0-168 60-87 1,5 -5,6 65,4 -88,3

monkey 4 0,5 0-168 69,o7 8,43 77,5 --”

mfnfpig 4 0,s 0-168 58,88 * 12,72 71,5 -
.

●)strong emasfs in 3 out of 4 ●nfaals

.-
-.



The sponsor suggests th@ adsorption of [“C]-material to surfaces may
contribute to low recovery. The fact that the rabbit studies were conducted with .
material labeled at a different (more metabolically stable) positio~ and 3 of 4 dogs
experienced emesiq hinders species comparisons. In general, 50-80% of material
was””ehmwted in the urine, and 5-30% was excreted in the feces.

Metabolic Profile: . . .

GeneraIly similar chromatographic profilesareobtained with O-24 hr urine
specimens Iiom the rat mouse, dog, rninipig, and monkey in that a primary ~
identiled as the parent compoun~ and several (5-8) minor peaks are present.
However, the major peak in the rat sample elutes approximately 3 rnin after the major
peaks in samples from other species. The sponsor-did not indicate how the major peak
was identified as pramipexole, or the reason for this discrepancy in elution times for
the major peaks.

The chrornatograms of the rabbit O-24 hr urine samples were markedly different
from other species examined (e.g. Fig. D.5.a.l; comparison with rat). The largest peak
in most of the rabbit chromatograms is not PPX, but appeared much earlier in the
elution profile (9-10 rein). In additiom numerous smaller peaks were present in these
chrornatograms. The variation in the position of the radiolabel on the PPX moiety
(i.e., ring-labeled material used in the rabbit studies versus side-chain-labeled material
in other species) did not appear to contribute to the differences in metabolic profile.

—.
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Fig. 8:

rabbi t: No. l10z2f

dose: 0.6 !ag/kgpo

. . .

I

...

rabbit: No. llo22f

‘dose:- 0.6 mg/kg po

spiked with 14000 dpm SND 919 CL 2 Y-14

rat: lm

dose: 0.5 mg/kg iv

(exhalation experiment with
batch no. 3 [2])

0- 24 hour urine, 3-104 dpm injected -

.

chromatographic separation of

SNO 855 8S (depropyl derivative of

SND919) and SttD 919 CL 2 Y

detection: UY, 254 nm

Pattern of 14C activity in O- 24 hour urines of rabbit (ortginal
and spiked) and rat after administration ofSND 919 CL 2

(14C label in position 2 of thiazole ring) and chromatogram of

reference substances (SNO 855, SND 919)
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D.5.b. Stidies onthemetabolkm ofpmmipexole ticludkg experiments to detecta
potential metabolic inversion at the optical active center of the molecule

Document #(s):
Upjohn TR 7256-95-057

Sponsor Volume: 1.60 . . .

Summary

These studies were conducted to chromatograpl@lly separate and pu@ pramipexole .
metabolizes in rat and rabbit urine, and determine the propensity for chid inversion of PPX
in ratand human.

Methods:

Substance administered: [14C]-prarnipexole

Animals/Dosing: according to the scheme:

h

. . . --

.-

(batch and position of label not identifixi)

nnlnfng specks eubjeoS metment

no. N does
rat 3 12Illglkg 8ingkdose oral

:
1s737

ret 2 0.6mgrkg Singledoee Oral 0.743. . 2 . .

3
0.743

rabbit 1 llnglkg eing&6e oral 3.66 .
4 1 llngtkg dngtedoee oral 13.16
6 Inenq 1.6Ing

,.. (IIW&lt+a 1 ate8dy@ate “end –. 1.6mg
Ste8dyetate oml

?mbanw~.mt.m .

Note the dose in rabbit study is in conflict with the dose stated in the text (0.5 - “ -
mgkg)

Experimental
Procedures: Samples were subjected to appropriate extraction techniques then analyzed by

various methods for metabolize identification (Ion spray MS, GC-MS, HPLC-
GC/MS). Enantioselective cbromatographic techniques were used to determine
the occurrence of chid inversion from the (6S)-(-) configuration to the (6R)- -–
(+) configuration.



c Results: G

Metabolize Identifkation:

Rabbit urine:

Rat urine:

6 chrornatographicpeaks were separated and tentatively identifkd.

Ml - -
M2-
M3,M4 -

M5 .

M6

2 chromatographic

M2
M3,M4 -

may be a labile conjugate . - .

N-deaikylatedmetabolize
hydroxylated metabolizes (4 and 5 position of the
thiazole ring)
parent compund
glucuronic acid conjugate

peaks =’- and tentatively identified.

N-deall@ed metabolize
hydroxylated metabolizes (4 and 5 position of the
thiazole ring)

The “species-specific”polar metabolize suggested in the preceding study was
identified as Ml. The proportion of total metabolizes, Ml, and PPX in rat and rabbit
urine were as follows

The proportions of totalmetabolii, Ml and parentcompoundinthe Urines
used formetabolizeisolation were in% of 14C activity fegiatensd

. .

The proposed metabolic pathways are shown in Fig. D.5.b. 1.

r
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Chiral Inversion Studies: ●

In rat and human urine, very minor peaks that coeluted with the (6R)-(+)
enantiomer of pramipexole were detected ~ 3% total peak a.req Tab. D.5.b.1).

TsbIe● D.s,b, I
EvslustionofdatsWnetereooelecmechrom@r@y ofeJdlac&oflllJ

.

:.

..

urines
EsthstionofspparentSND919R(+)awwmtbn

rneasumhslculated: Idimensiofi
I

S(-)rsgion

[m bdcgamdandbnpaaeh)

Euro:R(4) + S(-) W-

~ 3ND,919R(+JIR(+)region
7 l@’-
nppwsntSND919R(+jfd urine ncw
BPP8f’ent SND 919 R(+) ae %
of pfamlpexolecawentmtion %

ratnol

17.s35
100

484

201

5s7s1

4.8

6S.6

0.4

ratnod

15.391
100

4s4

o

44070
44070

0

0

0

at no.:

41.855
100

484

z

85153

6.6

176

0.4

Tsble●
StereoaeMive separationof extreotafromhuman urSneafterorsl steady

state adminia~tion of 1.5 mg t.i.d. p~~ND 919 ~.) c.~)

subjed I ftaction I prsmipexde I regionl I region2 I ratio 1
gender mura] [ngfmq SND919R(+) aNo919q-) [%]

2 (male) O-4 1860 3962 234497 1.7
4-8 1270 3273 1W6 1.9
S12 472 1598 67211 2.4.

intemept-) 8-12 472 4917 765757 0.6

9 (feIMs) 04 899 3619 122147 3.0
4-8 551 2188 76818 3.9
8-12 811 1080 119556 0.9

inte mepf’) a72 8fl 3907 ?329509 0.2

I
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u. ischemia in gerbils or high doses of methamphetamine to mice. PPX also prevented the loss .,

of TH-positive cells due to micromolar concentrations of L-DOPA in primary cultures of .
rostral mesencephalic tegmentum cells. While these studies are interesting from a mechanistic -
standpoint and may be considered prelimimuy evidence of neuroprotectio~ they are not
Mlcient to support the sponsor’s proposed labeling claim that prarnipexole “reduces
dopamine-induced neuronal degeneration.”

. . .

Safety Pharmacology

. . The sdety pharmacology studies of PPX revealed relatively few safety. concerns. The
most significant issue arose from early clinical studies-where hypotensive effbcts of PPX were -
identified. Because of concerns that combtig PPX with other PD drugs may potentate this
effec$ the cardiovascular effects of PPX in combination.with Sinemet and Eldepryl were
evaluated in rhesus monkeys. The modest bradycardia and blood pressures decreases
produced by PPX (0.05 mgkg, p.o.) were not potentiated by either Sinemet (100 mgkg L- -
DOPAV1Omg/kg carbido~ p.o.) or Eldepryl (0.2 mg/kg, p.o.). Other notable effects of PPX -
in safety studies were sedation in monkeys, sleep suppression in cats and rats, and emesis in
dogs. PPX doses of 0.005-0.025 mgkg lowered basal plasma prolactin levels in male rats.
Similar effects of PPX were demonstrated as part of the chronic toxicology studies because of -
the speculated role of prolactin inhibition in some of the observed histopathological and
reproductive changes.

Toxicology

Acute Studies

The acute toxicity of PPX was evaluated in mice, rats and dogs following oral and
intravenous administration. Animals were observed for 14 days. In rodents, sifi of to-city
were exophthahnus, piloerection, irregular breathing, and tremorshnvulsions. The ratios of
LD~Osby the p.o. and iv. routes were approximately 10 in mice (p.o. = 1700, iv. = 169) and
greater than four in rats (p.o. >800, iv. = 210). The most prominent toxicity in dogs was
emesis at doses of 0.001-0.01 mgikg, iv., and 0.001-1 m#lcg, p.o.

Chronic Studies

The toxicity and toxicoki.netics of PPX administration for one year were evaluated in - - -
rats at doses of O, 0.5, 3.0 and 15.0 mg/kg. The lowest test dose resulted in slight behavioral
activation and decreased body weight gain in both sexes. Decreases in cholesterol and
triglycerides occurred at all doses in females. Other sporadic clinical chemistry changes were -
modest elevations in tramamhme s, alkaline phosphatase and ure~ and decreases in serum
potassium at the mid and high doses; these were generally more frequent in females than in
males. Hematological changes were slight thrombocytopenia (MD, HD) and slight-to-
moderate increases in the granulocytdlymphocyte ratio in females. Ovarian weights were
increased at all dosage levels, and enlarged corpora lutes were observed at the mid and high -
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dose. Histopathological changes in the uteri (dilatatio% serous contents, pyometra) and .-
changes in the glandular epithelial pattern of manurwy tissue were also evident in MDF and -
HDF. The female reproductive changes were attributed to inhibition of prolactin secretion. -
Eleven animals (4 controls, 7 PPX-treated) were identified with tumors, none of which could
be clearly attributed to PPX treatment. The decreases in serum cholesterol, shift in
gramdocytdlymphocyte ratios, and ovarian changes were consistent with observations in
previous subchronic rat studies (5-week iv., and 13-week oral studies reviewed. under IND
34,850). Rat plasma concentrations at the “No Toxic Effkct” dose level of 0.5 mg/kg are near -
the anticipated steady-state Cmax in humans (5.5-7.2 nghnl).

“me toxicity and toxicokinetics of orally admi@tered PPX (0: 0.1, 0.5 and 2.0 ‘--”-
mgkgklay) for one year were evaluated in rhesus monkeys. Prominent clinical signs of
toxicity were behavioral changes (agitatio~ jumping, sw@ng, gripping) that diminished
over the course of treatment. Body weight and food consumption were not ai%cted by PPX.
Dosing was limited to 2.0 mg/kg because of drug-induced injurious behavior in the animals -
during the early phase of the study. The most significant drug-related effect was bradycardia -
with increased R-R and Q-T intervals recorded at various times during the study; however,
this effect was only observed in mid-dose males. No treatment-related hematological or
urinary changes were eviden~ and only some modest changes in clinical chemistry occurred. -
Organ weights were not altered and “nohistopathological findings were attributed to PPX.
One death, a low-dose female, occurred late in the study and did not appear to be drug-
related. Plasma concentrations of PPX were approximately 2- (low test dose) to 80-fold (high
test dose) higher than the anticipated human steady-state Cmax. Thus, oral administration of
0.1-2.0 mg/kg/day PPX for 52 weeks does not produce significant pathologic effkcts in
monkeys. PPX was also devoid of toxicities in 4-week intravenous toxicity study at doses up _
to 0.6 mg/kg.

Remoductive Toxicolom

In a rat Segment I study, PPX (0.1-2.5 mg/kg, p.o.) was given to males for 70 days
prior to mating, and femaies for 14 days prior to mating through gestation (C-section on day
22) or weaning (spontaneous delivery group). The most notable reproductive toxicities in the
HD dams were prolongation of estrus in HDF, and reductions in the number of
implantations, pregnant females and successfid deliveries. Body weight development was
impaired in pups of MD and HD dams, possibly because of reduced suckling opportunities or
inhibition of prolactin secretion by PPX. Teratogenic effects of pramipexole were not - - .
evident although the data were liited by the low number of evaluable pups. A follow-up
Segment I study was conducted which identifkd PPX-treated females rather than males as the
source of infertility. These findings were expected since PP~ like other dopamine agonists,
inhibits secretion of prolactin which is necessary for the maintenance of rat pregnancy.

In the rat Segment II study, PPX (O.1-1.5 mgllcg, p.o.) was administered from day 7
to 16 of gestation. Dams were either sacrificed on day 22 for delivery of pups by Caesarean -‘
section, or allowed to raise the pups to weaning (21 days). Significant embryolethality
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occurred with the high dose as only 7 of 32 pregnant females had viable off$wi.ng. The other .,
25 pregnancies were classified as complete “early” resorption. Abnormalities identified in
fetuses of drug-treated dams included one case each of anal atresia (LD), sirenomelia and
gastroschisis (LD), and a clefl vertebra (MD). Teratology idormation from the high-dose
group was limited by the low number of evaluable pups. Body weight development was not
impaired in this study, which suggests that PPX ~ “on during lactation is responsible
for this effkct .,.

In contrast to the rat Segment II study, oral administration of PPX (0.1, 1.0, 10
mg/kg) to rabbits from day 6 to 18 of gestation did not produce any embryotoxic, fetotoxic
or teratogenic effects.

In a Segment 111study, oral administration-of PPX (O, 0.1, 0.5 and 1.5 mg/lcg/day) to
female rats from day 16 of gestation to day 21 of the rearing phase (lactation) caused an
impairment of pup development as indicated by a decreased body weight gain during the -
Iactationhearing phase. As in the Segment I study, reduced suckling opportunities or
impaired milk production in the dams may underlie this effect. Fertility of the F, offspring
was not impaired. No other remarkable drug-related changes in litter parameters or at
necropsy of the pups were evident.

Taken together, these &ta suggest that PPX has toxicological consequences on
reproductive and developmental parameters in rats but not rabbits. The prolongation of estrus,
impairment of female fertility and early resorption are likely related to the Dz receptor-
mediated suppression of proiactiq a hormone necessary for the maintenance of rat pregnancy,
and may not necessarily be a great human concern. However, a significant consequence of
this effect is a low number of evaluable pups from darns treated with the highest dose of PPX
(2.5 mgkg in Segment I study, 1.5 mgkg in Segment II study), which drastically limits
conclusions on the teratogenicity of PPX. Although the Segment III study produced a
relatively Iarge sample of pups with no drug-related effects on skeletal, visceral or exterrd
abnormalities, these animals were not exposed to drug until after the critical period of
organogenesis. Since some relatively rare fd abnormalities were present in PPX-treated
pups in the Segment I and 11studies (anal atresi~ sireniform malformation and gastroschisis,
and cleft vertebra), teratogenic effects of PPX cannot be discounted in the absence of data
from a larger pup population.

The impairment of body weight development in the Segment III study is clearly a
PPX-related effect. The sponsor suggests as a basis for this finding that pups are inadequately
nursed because of behavioral activation in the dams. Inadequate milk production due to
insufficient prolactin levels in the darns is an alternative possibility. However, a direct effect
of PPX on pup development cannot be discounted.
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Genotoxici~

c PPX was tested for mutagenic effects in four standard in vzlro assays (Ames tesg SHE
cell transformation assay, chromosornaI aberrations in CHO cells V79 gene mutation assay)
and the in vivo mouse micronucleus test. The testing procedures were generally adequatq
where deficiencies existed (i.e., SHE cdl assay, micronucleus test), fiuther testing wiil not be
recommended.

No reproducible mutagenic responses to PPX were observed The only positive signal
in any assay was a small, non-reproducible clastogenic effect with S9 activation at the
highest test dose (3300 pghul) in the CHO chromosornal abermtion study.

CarcinoEenicity “ ---

in thetwo-yearmouse study, no neoplastic and few non-neoplastic lesions were
associated with PPX adminkm tion (0.3, 2.0 and 10’mg/kg/day in diet). However, the
validity of this study as an assessment of the tumorigenicity of PPX is questionable because
of the marked impairment of body weight development (37-45Yo) at the intermediate and
high test dosages. Plasma exposures at the lowest test level (equal to or less than expected
human exposures) were not considered adequate for valid risk assessment.

(.

The rate of premature decedents was higher in PPX-treated animals, primarily because
of unscheduled sacrifices due to eczemz a sufficent number of sumivors remained at
termination. Drug-related clinical observations were increased spontaneous activity at the mid
and high dose levels. No statistically significant increases or trends for increases in the
incidence of neoplastic lesions in drug-treated animals were apparent according to the
sponsor’s analysis. A pooled analysis of all mesenchymaVepithelial uterine neoplasm was
not presented, although a possible dose-related positive trend was noted (controls: 10’YO;LD:
10’YO;MD: 14Yo;HD: 16Yo). Unusual histopathological findings in PPX-treated animals were
fibro-osseous proliferative lesions in the femurs of females (all dosage groups). This lesion
occurred at a relatively high rate in control females (28Yo), but approximately doubled in.
incidence in treated animals (56-62; similar at the three dosage levels). This type of lesion is
known to occur spontaneously in female mice. However, administration of the prostaglandin
E analogue misoprostol has also been associated with this lesion in mice, and the~issue is
addressed in the labeling of that product. A hormonal basis for this effect is suggest~ but
no experimental evidence was prese.l”d. A similar lesion was not observed in long-term
studies of PPX in rats or monkeys.

As in the mouse study, a marked impairment of body weight gain in MDF and HDF
prevents conclusions regarding the turnorigenicity of PPX (0.3, 2.0 and 8.0 mg/kg/day) in
female rats. Body weight gain reductions in males were less than 10Yo. Mortality occurred in
alI treatment groups at various times during the study, but no clear drug relationship was
evident. An adequate number of survivors remained at termination. The only tumors found
at a statistically significant greater incidence in PPX-treated animals were Leydlg cell
adenomas in MD (44Yo)and HD (44Yo)males. A relatively high incidence of these tumors.-
also occurred in control animals (Group O: 26Y0,Group 4: 18VO).Leydig cell hyperplasia was
also increased in MD and HI) rats. Changes in females were enlarged corpora lutes (HI)
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rats), uterine lesions and hemorrhage (MD and HD), alterations in mammary gland patterns
from female-like to male/fernale-Iike (MD and HD), and difhse hepatocelhdar fatty changes
(MD and HD). Retinal degeneration occurred in MD and HD males and fernales.

The proposed basis for the neoplastic and nonneoplastic lesions in reproductive and
endocrine structures is PPX-induced inhibition of prolactin Secretiou which was
demonstrated at week 60 and 69 (ca lo-fold decrease in females, 100-fold decrease in
males). Reductions in serum prolactin in males purportedly trigger an elevation in LH
production and release leading to the Leydig cell adenornas and hyperplasia Direct evidence
for a PPX effect on serum LH was not provided. Nonethel~ the tiding is suggested to be
of questionable relevance to humans given the high background incidence of this tumor in rats
(as demonstrated in this experiment), and since several widely-used compounds also produce
Leydig cell tumo~ in rats but are not known to do so in humans (cirnetidinei hydralazine,
vidarabine, israpidine). The female reproductive changes (corpora Mea enkirgemen~ uterine
lesions, and mammary gland pattern changes) were also observed in the one year rat study.
The sponsor contends that the potential human relevance -of these findings is questionable
because of the divergent influences of prolactin on female hormone levels in rats aud humans.
However, the effect of PPX on estrogen and progesterone was not shown in any study. Thus,
the proposed mechanisms for the pathological changes in rodents are plausible and supported
in the literature by studies with other dopamine agonists, but direct support for these
mechanisms specifically in the case of PPX is not present in this submission.

Retinal degeneration was the most notable non-neoplastic finding of this study.
Follow-up studies to address this issue were reviewed under IND 34850, and were
independently reviewed by an FDA wnsukant (Dr. Tim O’Neill). Briefly, the sponsor has
provided evidence that treatment with PPX (25 mgkg, p.o.) for 13 weeks in wmbination with
constant light exposure produces retinal degeneration in non-pigmented albino rats, but not in
pigmented Brown-Norway rats. Retinal degeneration was not observed after long-texm
treatment of minipigs and monkeys, Thus, pigmentation may protect against the retinotoxic
effects of PPX. The proposed mechanism for this effect is inhibition of retinal disk-shedding,
which occurs universally in vertebrates. This leaves open the possibility that a similar effect
could OCCUrin humans.

Pharrnacokinetics/ADME :

The absorption, distribution metaboli~ and excretion of pramipexole were evaluated
in several species (mouse, ra~ rabbig monkey, h- dog, and minipig) following oral and
intravenous administration of single or multiple doses. Only the single dose pharmacokinetic
studies conducted in species used for animal toxicology (ra~ monkey, rabbit) studies are
reviewed here. Human studies are included for comparative purposes. Toxiwkinetic studies
were reviewed as part of the main study review.

The analytical methodologies included the use of radiolabeled [14C]-PPx HPLC with
electrochemical detectio~ radioimmunoassay, or GC with chemical ionization mass
spectroscopy. The former two methods were used for the majority of analyses, and provided
adequate sensitivity.
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ln most test species, PPX is absorbed rapidly and nearly completely following oral
administration. Peak plasma concentrations are generally reached within 2 hrs of treatment
except for the rabbit (tmax = 6 hrs.). The calculated bioavailabilities in all species exceeded
69Y0, and in humans this value was greater than 90Y0. Afkr intravenous administratio~ the
systemic clearance of PPX was him and terminal half-lives were relatively short (<4 hrs),
except for rabbits and humans (tiny= 12-13 hr). The excretion and metabolism of [*4C]-PPX
were evaluated in several species following oral administration. In general, between 50-80°A
of administered label was recovered in urine and 5-30% in feces. Renal excretion of PPX is
the primary route of elimination in humans (W 90Yo; C~ = 409 rnlhnin). Except for the
rabbi~ the major urinary fraction is unchanged parent compound. Significarn biliary excretion
of radioactivity was detected in canmdated rats. The plasma concdratiomtime profile of
PPX in monkeys suggested enterohepatic circulation of the drug. The degree of
biotransformation is low to moderate in most speci~ and the urinary metabolic profile .in ----
mouse, rat dog, monkey and pig were relatively similar. Biotransformation in rabbits
differed horn the other species on both a qualitative and quantitative basis. The rabbit had
the highest proportion of radioactive metaboiites, ahd a species-specific polar metabolize.
Plasma protein binding of PPX was relatively low in all species (dog, pig, monkey, man).
PPX did not undergo chid inversion in viuo in rats or humans.

The tissue distribution of PPX was evaluated in rat. A similar pattern was observed
following iv. or oral administration with highest concentrations detected in the lacrimal,
salivary, and adrenal glands, kidney, pancreas, bone, liver and lung. At 24 hrs,
radioactivity was still present in liver, kidney, and adrenals. Brain levels of radioactivity
peaked at 2 hrs after iv. PPX, and were detectable for up to 6 hrs. In a steady-state
pharmacokinetic study of PP~ the highest Ievels of PPX were observed in brain tissue when
compared to plasma and CSF. In a study of pregnant Wistar rats, [14C]-PPXand/or its
metabolizes rapidly crossed the blood:placental and bloodbrain barriers after iv. or oral
administration (1.0 mgkg). PPX Concentrations of label tended to be higher in the placenta
than in maternal blood or in the fetus. Highest fetal tissue concentrations of radiolabel were
detected in the liver. In both dams and fetuses, brain levels were higher than plasma levels
for up to 6 hrs postdose. In lactating rats, [14C]-PPXand/or its metabolizes were excreted
into rat milk folIowing oral administration of 0.5 mg/kg; higher levels of radioactivity were
detected in milk than in plasma. Most of the radioactivity appeared to be metabolizes of
pramipexole. ~

-.
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The following issues were identifkd in nonclinical studies as pertinent to the human use and
labeling of pramipexole:

1. Carcinogenicity/Mutagenicity:

The carcinogenicity study in mice cannot be considered adequate for risk
assessment purposes because of the marked impairment of body weight development
(37-45%) at the intermediate (2.0 mglkghy) and high (10.0 mg/kg/day) dose levels,
and inadequate plasma levels at the lowest test dose (0.3 mg/kg/day). Because of the
potent effects of PPX on body weight development it is likely that similar difficulties
with study interpretation would be encountered at doses ievels between 0.3 and 2.0
mg/kg. Thus, additional studies will not be recommended. The Carcinogenicity
Assessment Committee will be consulted for a resolution.

--

A similar problem was encountered in the carcinogenicity study of female rats
where body weight gain was reduced by 22-28% at the intermediate and high dose
levels. In males, which received adequate exposures based on toxicity and plasma
level determinations, the only tumor that occurred at clearly higher incidence in PPX-
treated animals were Leydig cell adenomas (CON: 22Y0, 0.3 mg/kg: 34Y0, 2 mg/kg:
44Y0, 10 mghcg: 44Yo). PPX did not appear to reduce the latency of tumor
appearance. Because of the high background incidence of this tumor type in rats, and
the possibility that species-specific hormonal mechanisms may be involved in their
appearance, the significance of these findings in humans is questionable. The sponsor
has included a description of the findings in the proposed labeling, which is an
acceptable means of addressing this issue.

PPX did not cause significant mutagenicity in an appropriate test battery at
acceptable concentrations.

2. Reproductive Toxicology

The reproductive toxicology studies do not adequately support the sponsor’s
proposed labeling of PPX in Pregnancy Category B. Three major concerns arose horn
the studies that are incongruent with the proposed labeling statements:

a. PPX is clearly embryotoxic in rats at doses of 1.5-2.5 mg/kg/day

b. Because of embryotoxicity, teratology information is severely limited
by the low number of evaiuable pups horn HI) dams

c. A developmental parameter, body weight ga@ was significantly
impaired in pups from I-IDdams in both Segment I and III studies

The data that forms the basis for statements a & b can be summarized as follows:..
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I # Darns w/ Viable Pups I # Viable Pups/Group If-”
<. Study Delivery other Groups HD Oroup Other Groups HD Group

Seg 18 C-Section 35/36 1/12 146-174 10
Spontaneous 34/34 5/12 158-160 75

Seg Ib C-Section 46/48 6/48 308-330 31-53

Seg II C-Section 58/72 4/24 222-250 - .-51
Spontaneous 32/36 3/11 133-138 39

Other Groups = controls, LD and MD combind, ● = initial study, b = follow-up study

The impairment of rat pregnancy (i.e., low number of implantations, high
number of early resorption) by 1.5-2.5 mg/kg/day-PPX was predictable based on the
pharmacological effect of PPX as a dopamine agonist. The sponsor has demonstrated
that PPX, like other doparnine agonists, inhibits prolactin secretion in rats. Prolactin
is well-established as a factor necesszuy for the maintenance of rat pregnancy. In fact
dopaminergic inhibition of prolactin secretion is the basis for the proposed ICH
guidelines stating that the rat is an inappropriate model for reproductive toxicology
studies of dopamine agonists. Thus, the reproductive toxicology studies could
theoretically be considered deficient since it is comprised of only of one Segment II
study in a single “appropriate” species, the rabbit. The rabbit is also problematic
since it is unique among all species with regard to pramipexole pharmacokinetics.
Although the reproductive impairments in the rat were expected, the data cannot be
completely disregarded because of design flaws on the part of the sponsor. The rat
studies clearly demonstrated impaired fertility and harm to the fetuses, and thus the
drug should be placed in Pregnancy category C according to CFR 21, Part 201.57.

The limitations on the teratogenicity study which arose as a consequence of
embryolethaiity should also be mentioned in labeling, particularly in light of the
occurrence of some rather rare malformations in fetuses of the Segment II study (LD:
one case of atresia ani, one case of sirenomelia and gastroschisis; MD: one case of
cleft vertebra), which may also merit a labeling statement.

(Note: The background incidence of cleft vertebra varies markedly depending the type
of affected vertebra. Fetal incidence are 0.638V0for cleft thoracic vertebr~ and
0.033% for cleft lumbar vertebra - ‘)>.

Body weight development was significantly impaired in pups from MD and HD
darns in the Segment HI study, which is not consistent with the sponsor’s Iabeling
statement that pups from PPX-treated dams develop normally. Body weight
development in pups horn HD dams in the Segment I study also appeared reduce~
but could not be statistically evaluated because of the low pup number. A slight
(insignificant) delay in eye-opening was also observed in the Segment I study. The
sponsor’s assertion that this impairment of body weight development is due-to a drug
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effect in the dam, and not a direct effect on PUP development is plausible, and may be

coITecG but no experimental support is provided. The sponsor suggests that the basis

for this finding is that PPX stimulates the dams and thereby reduces suckling

opportunities by the pups; inhibition of lactation is another possibility. Irrespective of

the mechanism, the question of whether the drug is atYecting the dams or the pups

could be addressed in a cross-fostering study. This study will not be required for

approval, but until evidence is presented that argues against a direct effect of PPX on

pup development the labeling should accurately reflect the submitted findings.

AIthough the sponsor does not suggest inhibition of lactation as a basis for
impaired pup development the label states that PPX demeased lactation in rats. No
reports addressing this effkct were found in the submission. The sponsor needs to

identi~ the pertinent reports that support this statement so that they can be reviewed.

Pharmacokinetic studies indicated that drug exposures in the rat and rabbit LD
groups in the Segment 11studies approximated the-exposures of humans receiving the
expected PPX maintenance dose of 1.5 mg, ti.d.

3. Other Toxicology

a Retinal degeneration

The sponsor has addressed the issue of retinal degeneration by submission of
the original findings horn the rat 2-year carcinogenicity study to an Expert Scientific
Panel for review, and by conducting experiments suggested by the panel aimed at
characterizing a potential mechanism of degeneration and the influence of pigmentation
on the development of retinal lesions in two strains of rats. These studies were
reviewed under IND and were also reviewed by an FDA consult Dr. Tim
O’Neill (see Appendix for Dr. O’Neill’s review).

The sponsor’s conclusion from these studies was that PPX inhibits retinal disk-
shedding, a mechanism of disk turnover. Inhibition of this mechanism leads to
degeneration of the retinal epitheliums and photoreceptor cells. Degeneration occurred
only in albino rats, and not in pigmented Brown-Norway rats suggesting tJ@
pigmentation may protect against this toxicity. This finding tends to reduce this
concern with respect to human exposure. However, as concluded by the Expert
Panel, disk-shedding is a universal vertebrate phenomenon. Thus, humans may still
be at risk for this toxicity, albeit less sensitive due to the presence of pigmentation.

With respect to the sponsor’ contention that retinal degeneration is a
species/strain-specific effecL Dr. O’Neill raised the question of how closely the other
species (monkeys, swine) were evaluated for retinotoxicity. The sponsor did not
conduct uhmstructural or quantitative (e.g., thickness of cell layers) analyses in these
species, which would have provided a more sensitive measure of toxicity. The
sponsor emphasizes the point that the original findings in the rat carcinogenicity study
was made during week 76, a long latency period. The monkey study w% 52 weeks,
and the minipig study was only 13 weeks, which may have been to short to create the
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Iesion. More sensitive indices of toxicity may have identified early stages of
degeneration. The monkey and minipig studies were conducted several years before
the 2-year rat study, so there was no reasonable basis to monitor for this Iesion.
However, a retrospective analysis of the tissues from these studies could have
provided firmer support for the statement that retinal degeneration does not occur in
these species. Thus, the sponsor’s label will require modification to more accurately
describe the studies in other species and their limitations. In view of the limitatio~
the possibfity that pramipexole may damage human retinas cannot be discoun@ and
patients should be periodically monitored.

. .

The proposed labeling statement that there is a long latency period for the
effkct is misleading since the sponsor has demonstmted that the effkct can be produced
in rats in 13 weeks. . .

The sponsor claims in the submission that the retinal lesions in Wistar rats are
not indicative of retinotoxicity. Dr. O’Neill disagreed with this conclusio~ and
recommended (oral communication) the inclusion of a labeling statement to this effect.

b. Fibro-osseous proliferative lesions in mice

M unusual histopathological finding horn the 2-year mouse study was the
development of a bone lesion in female mice described as a fibro-osseous proliferative
lesion. The spontaneous occumence of this lesion was relatively high (28%), but its
incidence rate approximately doubled in drug-treated mice. A dose-related trend was
not evident. Similar lesions in mice have been described in the literature as arising
spontaneously in aging females of certain strains (Sass and Montali, Lab Animal Sci,
30:907, 1980), and have also been observed following treatment with estrogen
(Silberberg and Silberberg, Gerontolo~ 16:201, 1970), or the prostaglandin El
analogue misoprostol (Dodd and Po% Vet Pathol.3 24:545, 1987). The speculated
mechanism for this PPX effect is an estrogen:progesterone imbalance, which is
consistent with the positive effect of estrogens on bone deposition (i.e., osteoporosis
therapy). No hormonal data was presented to support this mechanism.

Based on the literature descriptions, the toxicological consequence Pf this
lesion is an invasion of mamow space by new bone and fibrous structures due to
enhanced osteoblastic activity. This may be expected to reduce hematopoiesis, but
this effect did not occur in this study. The potential significance of this lesion in
humans is difflcuk to assess because of the paucity of tioxmation in the literature.
The occurrence of this lesion in female mice following misoprostol appears in the
labeling. Thus, inclusion of these findings in the PPX product labeling should also
considered.

4. “Neuroprotection” claim

.2 -

be

The sponsor cites studies in which PPX protects against neurodegeneration in
response to ischemi~ methamphetamine (in vivo), snd L-DOPA (in vitro). Only the
ischemia model is generally recognized as a clinically relevant model, and-in the best
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case scenario this study would be acceptable evidence of efficacy to support a clinical
trial for stroke. However, this data is inadequate to support a labeling claim with
such widespread implications.

5. Application Deficiency

The sponsor’s INDICATIONS AND USAGE statement does not spec~ that PPX is
for use as an adjunct to any other Parkinson’s disease medications (e.g. L-DOPA).
Therefore, toxicology studies on the possible long-~ reproductive, or
carcinogenic/mutagenic effects of PPX in combtion with any other PD medications
were not requested by the agency. A short-term cardiovascular study of PPX in
combination with Sinemet or Eldepryl in monkeys was requested prior to the initiation
of Phase I studies in patients stabilized on these drugs; no significant interactive
effects occumxi. Since combination therapies are fhquently used in PD, and PPX
may become part of that approac~ the fat that the toxicological consequences of
such interactions have not been evaluated in ‘animals should appear in the label.
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LABELING

CLINICAL PHARMACOLOGY

2. = .

“hind studies additionally suggest that pramipexole affect dopaminergic
mesohnbic pathways thought to promote motivation.”

This statement is very speculative should be deleted. ‘ ‘ -

These paragraphs address the potential neuroprotective effects of PPX in in vivo
(transient forebrain ischemi~ methamphetar@ne neurotoxicity) and in vitio (L-
DOPA neurotoxicity) models of neurodegeneration. Only the ischemia model is
generally accepted as clinically relevan~ but it is not sufficient to support a
labeling claim with such widespread implications.

PRECAUTIONS

Include a statement to this effect:

“The toxicological consequences (long-term, reproduction,
carcinogenicity/mutagenicity) of using pramipexole in combimtion with other
Parkinson’s disease medications have not been evaluated in animals.”

Carcinogenesis,

IhEiJJ

Mutagenesis, Impairment of Fertility

Control group B is indicated as having 60 animals. The number should be 50.

-

The findings and significance of Leydig cell adenomas and hyperplasia in rats
should be simplified since there is no experimental support for an effect of PPX
on LH secretion or LH receptor number

“These findings are of questionable significance in humans because of their high
background incidence in rats, the absence of similar changes in mice treated with
PPX for 2 years, and the probable involvement of endocrine mechanisms that are
not relevant to humans.”

M .
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Para. 4:

(“ The statements regarding the impact of PPX on fertility in rats and potentiaf
impact on fdty in humans shodd be reworded

“In rat fertility studies, doses of 2.5 mgkghlay pramipexole prolonged estrus
cycles and inhibited nidation. These effects were associatedwith reductionsof
serum prolac@ a hormone necessary for implantation and maintenance of
pregnancy in rats.”

..-

Pregnaney

The sponsor proposes that pramipexole should be placed in Pregnancy category B.
Several factors argue against this proposal. The reproductive toxicology studies
demonstrated a clear embryotoxic effect in rats at doses of 2.5 mg/lcg/day. Because of
the high rate of embryo loss, teratology information was very limitkd. The sponsor’s
contention that teratogenic effkcts were not observed is also disputable since 3 fetuses
in the Segment 11study (2 LD, 1 MD) had rare malformations. These facts are not
clearly stated in the proposed labeling. In additiom the sponsor’s statement that pups
of pramipexole-treated dams developed normally, specifically referring to the Segment
11study, is misleading since impairments 0$ body weight development were observed
in both the Segment I and Segment 111‘studies. Therefore, the data presented only
support a Pregnancy category C labeling:

“Pregnancy Ciztegory C. There are no adequate and well-controlled studies in
pregnant women. Pramipexole should be used during pregnancy only if the potentkd
benefit justifies the potential risk to the fetus.

Administration of 2.5 mgkg (28 times the human dose) pramipexole to rats during
gestation inhibited nidation. Administration of 1.5 mghcg (17 times the human dose)
to rats on days 7-16 post-coitum (p.c.) resulted in early resorption of embryos.
Because of the pregnancy impairment and embryolethality, limited teratogenicity ~ta
from the highest test dosages of pramipexole (1.5 -2.5 mg/kg) were obtained. Rare
malformations were observed in fetuses from dams treated on days 7-16 pcyt-coitum.
Of 250 fetuses from dams treated with 0.1 mgkg prarnipexole, one fetus with atresia
ani, and one fetus with sirenomelia and gastroschisis were found. Of 222 fetuses from
dams treated with 0.5 mgkg pramipexole, one case of cleft vertebra was noted. Body
weight development was impaired in pups flom dams treated with 2.5 mgkg
pramipexole through gestation and weaning, or 1.5 mglkg from day 16 p.c. through
weaning. Other developmental parameters including fdity were normal in F, pups.

Administration of up to 10 mg/kg/day to rabbits on days 6 through 18 p.c. did not
result in any embryotoxic, fetotoxic, or teratogenic effects.”
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Nursing Mothers ● .:

Experimental support for the statement that PPX decreased lactation in rats is not in -
the section of the Integrated Summary (’Vol. 1.26, p. 5.1/126) indicated in the labeling
statement. This statement should be deleted.

ANIMAL TOXICOLOGY . . .

1. Retinotoxicity

1st Para.:

Modi~ as follows: . . . . --

“Pramipexole was retinotoxic in albino rats in a 2-year rat carcinogenicity -
study. The incidence of lesions was dose dependent in animals receiving 2 or 8 “
mg/kgMay. The f~ retinal lesions were observed during week 76 of the
study.”

2nd Para.:

Modi~ as follows:

“Prarnipexole was not retinotoxic in a 2-year Carcinogenicity
treated with similar or higher doses (0.3, 2, or 10 mg/kg).”

study in mice

3rd Para.:

Modifi as follows:

“Limited evaluation of the retina in other long-term animal studies did not
reveal signs of retinotoxicity in monkeys that received pramipexole (O.1, 0.5, or
2.0 mg/kg/day) for 12 months, or minipigs that received @rnipexole (0.3, 1,
or 5 mglkgkiay) for 13 weeks.”

4th Para.: .

Modi@ as follows:
-

“Investigative studies demonstrated that pramipexole reduced the rate of disk
shedding from the retinal photoreceptor cells of albino rats. In a comparative
study, retinal degeneration occurTed in albino rats tier 13 weeks of treatment
with 25 mg/kg/day pramipexoie and constant light (100 lux), but not in
pigmented rats exposed to the same dose and even higher light intensities.

*
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llms, the retina of albine rats may be uniquely sensitive to the damaging
effects of pramipexole. The potentkd significance of this effect in humans IMS .
not been establish~ but cannot be disregarded since retinal disk shedding is a -
universal vertebrate mechanism.”

ANIMAL TOXICOLOGY (cont.)
.-.

2. Fibro-osseous proliferative lesion

‘An increased incidence of fibro-osseous prolif&tive lesions occurred in the faurs of

female mice treated for 2 years with 0.3, 2.0. or 10xmg/kg. Lesions Qccurred at a

lower rate in control animals. Similar lesions were not observed in male mice, or rats

and monkeys of either sex that were treated chronically with pramipexole. The

significance of this lesion to humans is not knowKL”

/

(.
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.

L
RECOMMENDATIONS

1. The NDA is approvable.

2. Labeling recommendations are in the preceding section. A major point of contention
is the sponsor’s proposed labeling of prarnipexole in Pregnancy category B. The
submitted data support category C labeling. The labeling muld be amended if
negative toxicological findings in appropriately designed Segment 11and cross-
fostering studies are obtained. An appropriate segment II design would tivolve either
administration of pramipexole to rats on days 8-16 (tier the prolactin-dependent stage
on days 6-7), or the use of another species (hamster, mouse).

-.

H&
Thomas D. Steele, Ph.~.
PharmacologiWToxicologist

OriginaINDA 20667
cc.: /Division File, HFD-120

/G. Fitzgerald, Ph.D.
/J. Feeney, M.D.
/J. Punis
/T.D. Steele, Ph.D.
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m Food andDrug Administration
DEPtiTMENT OF HEALTH & EUMAN SERVICES Corner for Drug Evefuotionand Research

Division of Neurophermaoolo~caLDrug Products
5600 Fi9har9 Lana
Rocktille, MD 20857

{-
<.

Date: 13 Febmary 1996

From: Glenna Fitzgerald,

Momormdum

Ph.D. FYA
Pharmado~ Tk Leader’ “
Division of Neuropharmacological Drug Products

Subje@ Consultative review of rodent retinal degenerative findings; NDA 20-667
.-

To: Timothy-O’Neill, D.V.M., Ph.D.
Dept. of Veterinq Pathology
Armed Forces Institute of Pathology

{

Building 54
16th and Alaska Ave., NW
Washington, D.C. 20306-6000

Thank you so much for agreeing to review the drug-induced retinal degeneration findings that
you have discussed with Dr. Lois Freed. Enclosed please find several documents we would
like evaluated.

( To briefly summarize the issue, pramipexole is a relatively selective dopamine D2 receptor
agonist under development by Upjohn for the treatment of Parkinson’s disaie. An
unexpectedfinding in the two-year rat carcinogenicity study was retinal degeneration in mid-
(2 mg/kg/day) and high- (8 mg/kg/day) dose rats. This finding was first made in premature
decedents during weeks 76/78. The primary contention of the sponsor is that this finding is
a species-specificeffat in albino rats due to the lack of “protective” pigmentation. To
support this contention, the sponsor has conducted a comparative study of retinal
degeneration in non-pigmented (aibino) and pigmented (Brown-Norway) rats. In addition,
the sponsor has conducted a study on the possible mechanism by which pramipexole
produces retinal degeneration in albino rats. According to their hypothesis, dopamine D2
receptor activation by pramipexole effectively mimics conditions of constant light, which is
known to damage the retinaeof albino rats. The sponsor’s bottom lineisthatpigmented

species (i.e., humans) should not be subject to similar retinal degenerative eff~ts of
pramipexole.

The following documents contain the material for review:

1. is a discussion of the initial retinal
degeneration findings in the 2-year rat Carcinogenicitystudy, and a literature review
of retinal degeneration

●

2. IND Amendment 107, contains:
/

a. A literature review of retinal degenemtion‘.



b. An Expert Panel Report regarding the drug-induced retinal degeneration
findings and their possible relevance to humans

c. A technical report (T’R7219-95-043) of a study in which a potential
mechanism for drug-induced retinal degeneration (inhibition of disk shedding)
was evaluated

d. A technical report (’I’R7219-95-049)of a study in which the degenerative
eff=ts of the drug were compared in pigmented and non-pigmented rats

Color photocopies from the document (i pages 32-34), and an
original electron microg~ph frcmrthe disk-shedding study (T’R7219-95-043) are provide&-
The histopathological evidence is rather limited,but acmrding to the sponsor, thisis the best -
they have at this point. {

As you review the materkd, please consider the following questions:

1.

2.

3.

4.

In your opinion, has the sponsor provided convincing evidence that this is a
species-specific effect that will occur only in non-pigmented animals? Bear in
mind that albino mice did not show signs of retinal degeneration.

Are the retinal degeneration findings more likely a species-selective effect, as
the sponsor contends, or a species-sensitiveeffect (i.e., does pigmentation
merely prolong the latency for the degeneration)?

What are your recommendations for clinical monitoring for this effect, if any
(type of monitoring, frequency)?

An issue that will arise during labeling is the description of the changes. The
sponsor adamantly contends that the drug is not %tinotoxic”, primarily citing
the long latency for the changes. However, in the mechanistic and
comparative studies, the retinal changes were produced in a much shorter
period of time. should the drug be considered retinotoxic? In non-pigmented
rodents only?

If you have questions please contact meat (301) 594-5501, or speak directly to the
pharmacology/toxicology reviewer of the NDA (who put this package together and knows the
data better than anyone else) Thomas Steele, Ph.D., at (301) 594-5508.

cc: NDA 20-667
HFD-120\Fitzgerald

\Freed
\Steele
\Purvis

n:lstccle~oncill.mem
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Figure8: Elecaronmicmgraph ofrodouterSegments(ROS)anctretinalPkmmt
epitheliumscells (RPE) from a control rat sacrjfimd at 8 am (earty light
phase). The RPE cells mntain numerous phagosomes (+), magnifi~tion
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