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L Executive Summary

Cycloset™ (bromocriptine mesylate tablets) is an immediate release formulation of
bromocriptine mesylate that is intended for the treatment of type 2 diabetes. The NDA
20-866 was originally filed by ErgoScience Corp in 1997. The Agency issued an
approvable letter (dated Oct 15, 1999) with the major requirement for approval being
conducting a safety study of Cycloset™ in patients with type 2 disbetes. The Agency.
required that the safety study adequately evaluate the potential for a significant increase
in the risk of serious cardiac adverse events with Cycloset™ trestment.

ErgoScience transferred the NDA to Pliva in 2003. Pliva then transferred the ownership
of the NDA to VeroScience in May 2006. VeroScience collaborated with Pliva on the
study design and execution of the safety study (¥ 165-AD-04-03-US-1) which started in
July 2004. With this application, the current sponsor, VeroScience LLC is filing a
complete response to the Agency’s approvable letter for this NDA.

Three different formulations were used in this NDA and are described in Table 1
below:

Transferred | Pliva, = ‘Subsequent clinical
to Pliva Croatia studies, including
safety trial (# 165-AD-
| VeroScience Patheon Inc, To-be-marketed

VeroScience had a Type B meeting with FDA on Feb 21, 2007 to discuss the approvable
letter. One of the issues discussed was the need of bridging the data obtained from the
" NDA with the to-be-marketed product froms Patheon Inc. Since the Geneva product used
in original NDA is no longer available, the sponsor was required to provide an efficacy
bridge between the Geneva product and Pliva product using efficacy data from pre-
specified efficacy subgroups in the safety trial (¥ 165-AD-04-03-US-1) to the efficacy
data from Phase 3 studies in the original NDA. Please refer to medical and statistical



reviews of this NDA for details on the efficacy bridging. Additionally, the sponsor
performed a bioequivalence (BE) study to bridge the Patheon product and the Pliva
used in the large Cycloset™ safety trial. This BE study (# BON-P6-262) is
included in this submission. This review will focus on this BE study.

A Rteénmeldaﬂon

The Office of Clinical Pharmacology/Division of Clinical Pharmacology-2 (OCP/DCP-2)
has reviewed the bioequivalence study submitted on 4/13/08 under NDA 20-866 as part
of Complete Response to the Approvable Letter and finds it acceptable pending the DSI
inspection of the bioequivalence study (BON-P6-262). Recommendation and labeling
comments should be conveyed to the sponsor as appropriate.

B Phase IV Commitments
Not applicable.

C  Summary of CPB Findings

BE study: The bioequivalence of the bromocriptine mesylate tablets manufactured at
Patheon was compered to Cycloset™ manufactured by Pliva in a single center,
randomized, single dose, 2-period, 2-sequence crossover study which was conducted in
healthy subjects under fed conditions. The sponsor concluded that the test product was
bioequivalent to the reference product based on the 90% CI for the ratio of log
transformed AUC and Cmax (Table 2). The reviewer reanalyzed the data and concurs
with the sponsor’s results and conclusions.

Table 2: Summary of the statistical comparisons of the PK parameters for the test
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A General Attributes

Wlhiat pertinent regulatory background or history contributes to the current
assessment of the clinical pharmacology and biopharmaceutics of the drug?

The applieation of the current NDA for bromocriptine mesylate tablets was originally

submiitted by the first sponser, Ergo Science Corporation in August 1997, An approvable
letter was issued by the Agency on October 15, 1999. The major requirement of the
approvable letter was to perform a large scale safety study. The initistion of the safety
study was delayed due to the change in ownership of the application to Pliva.

Pliva manufactured the product for the safety study at their facility in Croatia and

initiated the safety trial in July 2004. In May 2006, the ownership of the IND 34,661 and
NDA 20-866 for Cycloset tablets was transferred from Pliva to VeroScience LLC
Veroscience managed the completion of the safety study. Consequently, the
manufacturing of the drug product was transferred from Pliva to a new manufacturer,
Pathieon Pharmaceuticals. Patheon manufactured the registration batches in the current
application and will also manufacture the commercial drug product upon NDA approval.

The sponsor discussed with the Agency regarding the process to show the bioequivalence
between the Ergo product used in the Phase 3 studies, the Pliva product used in the safety
trial and the to-be-marketed produet produced by Patheon. Since the initial product is not
available, the Agency agreed that comparison of efficacy of the Cycloset product
(Geneva) used in the phase 3 trials of the NDA to the Cycloset product (Pliva) used in the
safety trial would serve as an acceptable link. In addition, the sponsor performed a
bioequivalence study comparing the Pliva product used in the safety study and the to-be-
marketed product manufactured by Patheon. .

The formulations used in the Phase 3 clinical studies, safety study as well as the BE study
were identical in terms of composition (Table 3).

Table 3: Summary of bromocriptine mesylate 0.3 mg tablet formulations:

Ingredient ' Geneva Pliva | Patheon
(Clinleal (Safety | (BE study)
Bromocriptine mesylate |’ =
Starch, con _
Citri¢ acid, ™
Lactose,
Silicon dioxide, colloidal
: L -J
¥

b(4)



What is the mechanism of action and therapeutic indication?
Bromocriptine mesylate is indicated for the treatment of type 2 diabetes.

Bromecriptine mesylate, an ergot derivative, is a sympatholytic dopmme D2 reeeptor

agonist. It has been proposed that appropriately timed daily administra
brommﬁmemmmemyofﬁcm&bolwd&r&emmuﬂdwﬁmaﬂm

mmmdobemympmbymsmdcmomwmofmmm
neuronal activities.

Moming administration of bromocriptine is proposed to improve glycemic control in
patients with type 2 diabetes by improving insulin sensitivity in peripheral tissues,
particularly after a meal and without acting as an insulin scemgogue

Once daily, moming administration of bromocriptine is also proposed to mcmse
dopaminergic tone in insulin resistant patieats. This in turn can facilitate neur :
activities, including resetting of the daily plasma prolactin rhythm, that potenmate
peripheral insulin sensitivity.

Are the active moieties in the plasma appropriately identified and measured?

Yes.

B Clinical Study Description

Are the to-be-marketed Cycloset™ tablets manufactured by Patheon bicequivalent
to the Cycloset tablets manufactured by Pliva?

In order to evaluate the bioequivalence of the two formulations (Pliva vs. Patheon), a
single center, randomized, single dose, 2-period, 2-sequence crossover study was
conducted in healthy subjects under fed conditions. The two treatment arms were:

Test: Six (6) Bromocriptine Mesylate 0.8 mg tablets, USP (Manufactured by Patheon)
Refeérence: Six (6) Cycloset (bromocriptine Mesylate) 0.8 mg tablets (Manufactured by
Pliva)

63 healthy subjects were randomized and 58 subjects completed the study. In each
period, after an overnight fast, a single dose of 10 mg of metoclopramide was
administered intramuscularly approximately 45 minutes before bromicriptine mesylate
tablets administration to alleviste the nausea and avoid vomiting caused by
bromocriptine. Subsequently, subjects received a high-fat meal within 30 minutes before
bromicriptine mesylate tablet administration. A washout period of at least 7 days
wmdﬂnmmebodmpkswmwnwwdfer%hmaMmhdmg
administration.



The plasma concentration time profiles from the two formulations following the
administration of 0.8 mg bromocriptine mesylate tablets were superimposable (Figure 1).

Figure 1: Mean plasma concentrations following administration of bromocriptine
mesylate 0.8 mg tablets formulations manufactured at Pliva arnd Patheon.
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The mean Cmax were 126.5 and 128.9wdmLforthetestandrcfcme¢nley The
median Tmax was 1.5 hours for both formulations. The mean AUCinf were 456.2 and
472.4 pg.VmL for the test and reference, respectively (Table 4). :

~ Table 4: Mean PK parameters of bromocriptine mesylate tablets (6 x 0.3 mg)
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The 90% confidence intervals for the ratios of the geometric LS means of the PK
parameters (AUC and Cmax) were within the pre-specified limits of 80-125% for
establishing bioequivalence (Table 5).



Table 5: Comparison of results for bioequivalence assessment between the Pliva and

, Patlnn femnhﬁou
cmmcmms RATIO
-] Phiva %)
T 9221 95.57

30224 | 99.09 0s.

334.10 | 96.89 90.23 104.04

mrévieweuMMyzedtheBEstudydaammdmmuksmmmaﬁMinthe
following table. The PK parameters were obtained using WinNonlin and the BE analysis
was done using SAS. Asshewnthemuluwmvuysmhrwﬂutobmmdbydn
sponsor (Table 6). _

Table 6: Statistical summary of PK pmac«n (Reviewer’s anlysh)

PK " | Geometric LS Means | Ratio | 90% Confidence Limit
Tm ﬁ'm Lower ‘, Upper _
§8.63 93.63 9568 | 86.71 "105.58
30128 303.61 923|938 106.07
326.25 332.14 19822 | 91.88 "108.00

Based on the above results, ltmbemwmmcmfomummm
mesylste 0.8 mg tablets, Patheon) is bioequivalent to the reference formulation [Cycloset
(bromocriptine mesylate) 0.8 mg tablets, Pliva] under fed conditions.

[Note: 1t is not clear why the sponsor chose the dose for this BE study to be 6 x 0.8 mg
bromocriptine tablets as compered to a single 0.8 mg tablet. Also the fed BE approach in
this case is acceptable since bromocriptine mesylate tablets will be indicated to be taken
Wiﬁf@@d‘.]



C Analytical

How was the analytical assay performed and validated?

Bromocriptine and internal standard ~——————  were separated from plasma by liquid-  D(4)
liquid extraction, followed by solid phase extraction. The samples were analyzed by LC-

MS/MS using Atmospheric Pressure Chemical Ionization. The standard curves were

linear in the measured range betweer — - {he overall precision

(expressed as CV) and accuracy (expressed as bias) of quality controls and standards b(4)
were within the acceptable criteria. The lower limit of quantification for the
determination of bromocriptine in human plasma war ————

Table 7: Summary of standard curve and QC data for bioequivalence sample

T ey b(4)

HI  Labeling Comments

There is no Clinical Pharmacology labeling comments based on this particular review. A
separate labeling review will be done to address the PLR conversion. -
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BE study synopsis

Clinicol Swdy Report N° BON-P6-262 ' . | Avoeggrman
Sponser Project N° VS-CYCLO-BE-06-2 A e

3. SYNOPSIS

Title of Sredy:

SMWMCWWMMWWOJM

;wmmm«.«s-qmahmmhﬂmvm/
tale .

Protocol N'; BON-P6-262 (Spenser Project N* ¥S-CYCLO-BE-06-2)

| &: ‘Mu.a..'cimu Tnvestigator.

Algorithens Pharma Ine., Algesithme Pharma Inc., 1200 Besumant Ave., Mount-Roysl, Queber,
Caneda, H3P 3P1. .
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Time of Ciniesl Pave: Phase of Development:
2007/08113 10 2007/09/12 Phase |

)

swmmmmmwm 2perviod, 2-sequence, CrossOver
Number of Subjocts (Flanned and Analyzed)
Planoed for inelusion: 66

Inclyded: 63

Drop-outs: 6

Anslysed: 63

Considered in the sttietical analysis: 57
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Clinical Sty Report N* BON-P6+262 | ALosgrrne
wm.tr YS-CYCLO-BE-06-2 ‘A o

mcw:mummefmmmmmehbmhmu
nagative pragnancy test (for female subjects).

?ﬂWMMMMMMN“m

Name: Bromocriptine Mesylate

Dﬂlﬂm of administration: tablet, USPlorsl
Regimen: single dose of 4.8 mg (6x 0.8 mg)

Mao. 3057485R

mmn«mm«mmu—w
N-ncm Ww

Dosage ferm/Route of administration: tabletoral
Mmdqhdweﬂtu(‘xo.lw

Bawh no.: 4345106

Concomitant Medication, Dose aud Mode of Administration, Batch Number:

Mwm

Dessge form/Roule Mmmwmm
ﬁdcdcuollOm(!mLe!xSnd-L)

Lot ne: 136767

Trestment Periods:

Group A;

Paried 1: 2007/00/14

Period 2: 200708721
B.

Group
Period 1: 2007/08/23
Pesiod 2: 2007/08/30

Duration of Treatment:
Amwmmmmmmmummm Each period was

separsied by & wash-out of 7 days.

Bleed Sampling Pelats

Mmmeolhmd Wﬂamwou.oso 0.75. 1,
1.5,2,2.5,3,4,6,8, 10, 12, 16, u.uxmmmﬁummm
Anslytical Method:

MW in humnan plasms

mm.-:mmnusoooom-l.




Clinicol Sty Report N° BON-P6-263 Aaeggnom
wm.nr' Y$-CYCLO-BE-06-2 A

Safety was evalusied thraugh the assessment of adverss events, standand laboratory evalustions
and vital signs.

Tyt

Swtistical onalysis was based on s paremetric ANOYA model of the
mmﬂdm%mm«mmofwnnﬁemﬁrﬂnc..
AUCy and AUC,, based on In-transformed date; Tne, rank-traneformed. The level of significance
was assessod at the two-sided 5% lovel.

ANOVA medet:

-fixed factors: study group, trestment received, peried in which it is given (nested withia
Mm)mu“cﬂw»mmm
sequones interaction and WM(M'
statistieally significant at the twe-gided 5% level).

mmmmmﬁmuaymm




Clinieol N° BON-P6-262 Avoagrrmme
va&mmwuz : A

wosway, crossover comparative

MM:MM(‘:M@MWWMM
Cyduu anmmmmmnyofum&m«
wnder: fod conditions. The results from measured dats

WmM(ﬂ)m“mhkmMM(m”&

" Safety Resulte:

Forty-fout (44) of the sixty-throe (63) subjests Wahﬂld’m(ﬂ)ﬁm
svems during the sudy. Fifty-seven (57) sdverse cvewts (18 &iffarent types) wers reporiod sfler
&Mhﬂmdhrumumm)mmm
mws)mwmuuumau produet.

LSreans and coriesponding 90% confidence interval for the Cuan, AUCT sad AUC, were all
within the acceptasice range of $0.00 to 125.00%.

Therefore, the Test formulstion (Bromccriptine mesylms 0.4 mg tshlors, Patheon
WMM#VMLLC)Bkamme
(bromocriptine mesylete) 0.5 mg tablets, Pliva Croatis, Ltd, Croatia)
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221241111 Comments
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where the filles are lecated) for the BE study deta.

e the to-be- marketed tablets bicoquivalent to the tabieis used in the Targe
safety trial (PLIVAproduct)?
Rspection i3 requesied for the BE stady BON-P6-263.
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Summary:

With this application, the current sponsor, VeroScience LLC is filing a complete
response to Agency’s approvable letter for this NDA, dated Oct 15, 1999.The NDA
was originally filed by ErgoScience Corp. The Agency issued an approvable letter
with the major requirement for approval being to conduct a large, safety study (¥
165-AD-04-03-US-1) of Cycloset in patients with type 2 diabetes. ErgoScience
transferred the NDA to PLIVA in 2003. VeroScienace collaborated with PLIVA on
the study design and execution of the safety study which was started in July 2004.
PLIVA then transferred the ownership of the NDA to VeroScience in May, 2006.

The different formulations used in this NDA are described in the Table below:

Sponsor Manufacturer of Cycloset Formulation used in
‘ErgoScience Geneva Pharmaceuticals, | Studies submitted with

Broomfield, CO the originally filed
Transferred  to PLIVA, Subsequent clinical
PLIVA Croatia studies, including

. safety trial (# 165-AD-

VeroScience Patheon Inc, Cincinnati,

Ohio

VeroScience had a Type B meeting with FDA on Feb 21, 2007 to discuss the
approvable letter. One of the issues discussed was the need of bridging the data
obtained from the NDA with the to-be-marketed product from Patheon Inc. Since the
Geneva product used in original NDA is no longer availsble, the sponsor was
required to provide an efficacy bridge between the Geneva product and PLIVA
product using efficacy data from pre-specified efficacy subgroups in the safety trial
((# 165-AD-04-03-US-1) to the efficacy data from Phase 3 studies in the original
NDA. Also, the sponsor performed a BE study to bridge the Patheon product and the
PLIVA product used in the large Cycloset safety trial. This BE study (¥ BON-P6-
262) is included in this submission.

The sponsor’s question and discussion regarding this issue is attached from the
meeting minutes as follows:



5. The previous sponsor (Pliva d.d.) was also the manufacturer of the Cycloset product utilized in
the ongoing safety trial. However, Pliva d.d. is no longer manufacturing Cyeloset.

Consequently, VeroScience has contracted with a new U.S. manufacturer for the manufacture of
registration batches and commercialization of Cycloset product. As a result of moving the
mmmofcmmwammw,mmdmAMcmmmm

versions of drug product:

orheproductusedforthcongmalchmealmﬂsmtheonpmnyﬁthBA
¢ The product used in the current safety study, and
¢ The product proposed for marketing.
meemmmaplmfmwdmofbmﬂvﬂmmgmm«vmm
These protocols and the overall bridging approach were submitted recently for review under the
CycloutIND(SemlNe 0321). Does the FDA agree with these plans?
FDA Response: We kave never granted a pivotal BE assessment based on cross-study
- comparisan. Therefore, the propased binequivalence study to demonstrate BE between the
products used in original NDA sebmission and the products used in the ongoing safety trial
is not acceptabls. Pivotal hicequivalence needs to be established im a single study. If the
products used in the pivetal clinical trials in the eriginal NDA are no longer available, 2
clinical efficacy bridge study is recommended.

Erom 2/21/07 maeetin, r&mwu&tam&wwmmu
assess BE 'ﬁupmdmdmh&osdﬂfotmaumad3diﬂ‘mntmnfam;
sites. The cwrrent manufacturing contracter is Patheon Inc. (Cincinnati, OH), and
provides for the same ingredieats, formulations, chemical features, otc. The company
pravided a dissalution profile of tahlets from three manufacturing sites. A BE trial of the
MAWW&P&MWMW&W&

FDAmhaudthﬂhduuhhupnﬁbwaomdhmsﬁdeamSﬂ
dissolution analysis for £2 calculation across studies is not valid. The site change is
msidmdahvoﬂ,whnlm«ani&vinnmdy The ariginally proposed BE
study only ¢can be used as supportive. : ,

mmdﬁbmmmﬁmhvmtmm While the Division
recognizes that thers is no other alternative since the initial drug prodwet is no longer -
available, the company must provide sufficient evidennice supporting efficacy of the to-he-
marketed formulation. There was extensive discussion surrounding efficacy analyses from
the cardiac safety study. The modical and statistical reviewers expressed concern that
confounding effects of background therapy or study design will not permit a reliable
estinate of efficacy. We can not commit that this proposal is adequate for establishing
efficacy and it will therefore be a review issue. Alternatively, the company can canduct an
efficacy study evaluating the effect of Cycloset in combination with metformin. As there is
a high likelihood that these two drags would be used together in practice, 2 well-designed
study to evaluate efficacy (and safety) may avercome the problems of bridging officacy
through indirect bicequivalence studies and analysis of your safety study.




The Biopharmaceutics section contains the bioequivalence study BON-P6-262
eomparingthePLNApmduetusedinthelongtumsafetyuialauddlcw-be-
marketed product manufactured by Patheon. This was a single dose, randomized,
two-waycmssoversmdyunderfedcmdiﬁonsin&hw&ymahmdfemﬂc
subjects. The two treatments were: \

* Bromocriptine mesylate tablets (Test, Patheon) (6 x 0.8 mg) ’

* Cycloset (Bromocriptine mesylate) tablets (Reference, PLIVA) (6 x 0.8 mg)

The sponsor’s results are summarized in the following Tables.

Bromocriptine mesylate PX parameters: ,_
— Tt | RErnGE - )
PARAMETER T CV. ' V. | F(treatment) | p
(N oo [MEANG e |
Com (pg/ml) | 12649 | T8 | 12005 3 | o009 NS,

_InCow) | 44829 | 209 | 45267 | 200 | o060 | Na.
 Tem(ows)! | 150 | 600 | 150 | 470 0.59 NS.
_AUC: (pgvmL) | 43530 | 822 | 44057 | 852 003 NS.
__lm@ucy [ ss4 | 167 | s7et | 169 | 005 | Ns.
_AUC. GytimL) | 43637 | w83 | 4mas | 92 | om | ms.
mAUC) | 57563 | 158 [s7as4 | 161 | o036 | na. |
AUCh(%) | 9316 | 65 [ 9288 | 721 | o1 | Ns.
_ Kaou") | 02158 | 6“4 02178 | 698 | 000 | Ns.
 Tea(ows) | 595 | 2 | 602 | #50 | o000 NS

°N.S.= Not Significant. Significant whenever p-value < 0.05.
¥ FOr Tonax, the median is presented and the statistical analysis is based on a rank-transf
Statistical analysis:




H3P 3P1

Analytical site:
r “?
h(4)
L J

e Application is filable from a Clinical Pharmacology perspective.
Comments to Sponsor:

e Please submit the SAS transport files (or if submitted, indicate where the files
are located) for the BE study BON-P6-262 data.
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NDA 20-866
Clinical Pharmacology Filing
Review ‘
Bromocriptine mesylate tablets
- (0.8 mg)

| Form_ulé_tions Used

Spowsor ke of Coctoset | Formadation 1oed in

Broomfield, CO the originally filed

Toseed | PLIVA, ™| Scboeguent cinica
MIVA . | Crostis studies, inchuding safity
- S wial (¥ 165-AD-04:03-




Clinical Pharmacology Study

» Compares the PLIVA product to the
Patheon product. -+

« Single dose, mndomzed 2—way crossover
study design

 Under fed conns

* 63 healthy male and female subjects

QW%M” *
T f"‘*’”‘“fﬁu.

" Temewn! | 120

WGy | srem | 167 's.ms_ 6y |
AUC) | 57563 | 153 7‘“ l‘J
3 m‘
07

12|81%|
:
g|s|s|slelsls

.
-
.4
-
[ ™

CAUCH.00 | 9816

.5

KeGou™) | 02188 | 43 '

Tou (oouen) s | ©2 | em | B0 |
whenever,

Nelelelelelelelzlzlel = 1

3
g

° N.S.= Not Significant. Significant pvedee <008,
'r«r_u-a-awuuwm-uu-.m




Result: S‘ponsor’s Analysis

“Tevow [ mesr [mermmice) ©° [cowsa| v
 Cum | W1 | w2 72 |97 | %6 | 1050
AUCY | 213 29949 3022¢ | 909 | 9274 | 10888

32371 334.10 | 9639 | 9033 | 104.04

Issues

« To-be-marketed formulation not identical
to the formulation used in Phase 3 clinical
trials.

¥ - Efficacy bridge: Effieacy data from original
submlss:on and Subset from Safety trial (165-

AD-04-03-US-1)
~ Fed BE study (iiking PLIVA safety trial
formulation and to-be-marketed formulation)
% DSl inspection requ ed for the BE study

v%é %OZQ’:%.(JCCM&B Canntt /L



CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW

NDA 20-866/ N-000 SUBMISSION DATE: 22-AUG-97
19-DEC-97 .
15-JAN-98

. 30-JAN-S8
_ 02-MAR-S%
BRAND NAME: Ergoset™
08 ‘ng oral tablets b ( 4}
REVIEWER: Robert M. M" Pharm.D.
SPONSOR: Ergo Ressarch Corp.,
4 Charlestown, MA
TYPE OF SUBMISSION: Original NDA Application, 505(b)X2)
Code: 18 }
SYNOPSIS:

m-(wwumw.;mnMModMWmmﬁmmu
a dopamine receptor agonist. Clinically, bromocripting reduces plasma levels of prolactin in patients with -
elevated prolactin concentrations. The sponsor states that the effects of bromoeripting on prolactin
secretion and lipogenesis have important implications in the manasgement of patients with NIDDM.

Bromocripline masyiete is currently marketed in the U.S. by Sandoz (Pariodel®) as 2.5 mg Snaptabe®and
$ mg capaules for hyperprolactinemia-associated dysfunction and the preveriion of physiclogical lactation. .
it is also ysed concomitantly with other drugs to treat the signs and symploms of Parkinson’s disease,
and as adjunct thérapy for Acromegely. it was approved in the late 1970s.

The spansor cisime that Ergaset is a faster-acting tablet (i.e., shorter Tmax than Pariodel®). This claim is
based on more compiste dissolution at 30 minutes of the Ergoset tablets than Parlade!@ 2.5 mg tablets.
Mowever, the sponser has not submitted any comparative i vivo dats to support this clsim. In addition,
m»mmm»mmmnmdmzmmmmmm
ary way with & 30 minte dissohstion. .

Erae Research Corporetion propoaes to merke < Zrooset ablet ———— A8 mg, ———— _ and b(ﬂ,)
~——— Iy vive detn are available ‘ ~ _ . __ A pivetsi clinical trisis

* were conducted with anly the 0.8 mg tablet (multiple teblets were takén for Nigher doses). The sponsor :
has demonetrated that there ia dosage form equivalence between the 0.8 mg and——————— _ when
administered In 3 fasted or fad siate; thers was 3 failure 1o demonstrate it between the ———— and  [1(4)
sither the 0.8 ma (————tablet in the fasted state. Dosage form equivalence detwaen the 0.8 mg—
with bresifest and desage form equivalence was demanstrated under fed but ot fasted conditions, the

Thara have besn na i vivo dets genersted with the ————— The Sponser hes reavesied ———— h(4)
han S e ———

-

NOA 20-008/N-000 ~ Ergeset™ bramocripting mesyists ~ Krge Resesrch Corp. = 017 ~ 001807v.dec 4



—However, at an FDA Biopharmnaceutics Caordinatinga Committae meatina on 19-MAR-98. it was
mmmr-——— § I —

- — gy —

Much of the human pharmacokinetic information about bromocripting comes from the published literature
and from the Parlodel® labeling. About 30% of a radicactively labeled oral dose is absorbed.
Bromocriptine is highly extracted by the liver, undergoes first-pass metabolism, and only about 7% of the
oral dose can be detected systemically. Bromocripling is 90-96% protein bound with only 2-5% of the
dose excreted in urine, probably as metabolites. Metabolismn data, mostly from animels, indicate that there
are many metabolites (literature indicates as many as 16-30) which appesr nct to be active. /n vitro work
by the sponsor with human liver microsomes indicate that two major metabolites are formed exciusively by
CYP3AML, a P450 hepatic enzyme; however, the Agency is awailing velidation data for thess studies
(requested 07-APR-98). Pharmacokinetic parameters of bromocriping have been generated with Ergoset
using an assay system (mass spectroscopy) that appears 10 be more sensitive and specific than assays
(radivimmuncassays) used in the published lilerature, some previcus published data often indicated a
hai-life of bromocriptine of up 1o 50 hours, whereas the haif-life of bromocriptine in the Ergoset NDA is 34
hows. Also, many published articles indicate maximum piasma dromocripting concentrations, after doses
of 5 mg, in the ng/mL. range, whereas the Ergoset NDA demonsirates pg/mi. concenirations after similar
size doses of Ergoset. This brings into question the absoiuts certainty of the oider published literature
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