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Do&tinex (Cabergoline) [FCE 21336]~ --
Long!a”cting dopamine (~) receptor agonist with antiprolactin activity.

Indicated”Use: Treatment of hyperprolactinemic disorders, either idiopathic or
due to pituitary adenomas.

Related: INDs (HFD-120);

Dosage and Administration:
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Chemical Name:
N- [3-(Dimethylamino)propyl]N- [(ethylamino)carbonyl]-6-(2-propenyl)-8g-ergoline-
8-carboxamide (Code Name: FCE 21336)

Foreiun Studies: Yes.

Preclinical Studies: Includes studies not covered in prior reviews.

Pharmacoloqv and DODamineruic Activitv:
Astudyof the dopaminergic activity.of FCB 21589, FCE 21590, andFCE 21904

(metabolizes of cabergoline) in 6-ORDA lesioned rats showed only FCE 21904 to
induce cont~alateral turning behavior at 0.5 and 1.0 mg/kg S.C. The effect was
shorter by about 5 hr than that of cabergoline. The rotational affect of FCE
21904 was d@npletely inhibited 99% by the selective D-2 agonist l-sulpiride and
only 30% by D-1 antagonists SCH 23390.

The effects of cabergoline were tested on MPTP (1-methyl-4-phenyl-1,2, 36-
tetrahydropyridine) -induced Parkinsonism in monkeys. Cabergoline administered
S.C. and orally reversed the parkinsonian syndrome in all monkeys with minimal
effective doses being 0.1 mg/kg S.C. and 2 mg/kg p.o. The effect was dose-
dependent and long-lasting; higher doses inducing more intense and longer
effects. .-

The acute behavioral effects of oral”administration were investigated by
?eport 237i; Dbc

9550032; KSI 42b/920600 dtd Ott 1992; Batch 9003C308; Q.A.: Present) in the
Cynomolgus monkey.

CG-101 (cabergoline) administered orallyat 10 mg/kg to lM;lF naive monkeys
produced no appreciable dosp-related changes in behavior. Doses of 1s, 20, and
repeat 10mg/kg administration produced behavioral changes principally comprised
of hyperactivity and marked agitation from 24 hours post dose and up to 72
hours. Neither animal showed any consistent dose-related changes in bodyweight
or rectal temperature. Food consumption was satisfactory.
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An assessment of the effects on the morphine- and phenobarbitone -dependent
and withdrawal in cynomolgus monkeys was carried out by

(Report 236i, Doc 9S50031; K81 42d/920700 dtd Ott 1992;
Batch 9003C308; Q.A.: Present).

i .i,~sessment was made df the ability of a single 20 mg/kg oral dose of CG-101
(cebergoline) to suppress theopioid and barbiturate withdrawal smdrome in each
of’4

- r
rphine- and 4 phenobarbitone-dependent withdrawal cynomolgus monkeys..——.
ingle doses of phenobarbitone sodium and morphine sulpbte clearly ‘- ‘–

suppressed the majority of the behavioral changes observed. Minimal increases
iv reictal temperature were seen with these drugs in contrast with notable
de’$r~ses seen with CG-101.

*.
‘.,@oth CG-101 (cabergoline) and vehicle (phosphoric acid) failed to overtly

modify-the withdrawal syndrome in any monkey. Thus, it was concluded that Waler
the conditions tested 20 mg/kg CG-101 is unlikely to show any opioid- or
barbiturate-like dependence liability.

U?$EL
Additional ADME findings included the following information:
Rats received an oral dose of 0.5 mg/kg (as base) of [’4C]FCE 21336 and

total radioactivity was collected over 192 h. The main part was excreted in the
feces (ca 91% of the dose), less than 11% of the dose was recovered in the .
urine. The urinary excretion was 7.8% after 24 hours and 10.0% after 72 hours;
the fecal-e~eret-i~ accounted for 66.6% and 86.6# after 24 hrs. and 72 hrs.
Radioactivity in expired air was 0.04% of the dose in the O-24 hour internal and

%
not detec ed later. It is reported that data are in good agreement with
previous [ ~-FCE 21336 studies. .— .-

——.

[%]-FCE 21336 was given to female rabbits at lmg/kg orally and 0.1 mg/kg
iv. Urinary excretion within 168 hr (after lyophilization of the samples)
accounted for 6.48% (po) and 11.89% (iv) of the total radioactivity. Fecal
excretion at the same period accounted’for ca 69% after po and 63% after iv adm.
Thus, biliary excretion appears to be the major route in rabbits. Most of we
radioactivity was excreted within 96 hours.

Monkeys were given an oral dose of 0.25 mg/kg [’4C]-FCB 21336 and total
recovery of radioactivity amounted to 83.8 i 4.2% after 10 days. Fecal
excretion accounted for 70.2 * 5.14 of the dose while urinary excretion
accounted for 12.7 * 2.9%. Fecal elimination occurred mainly within 96 hrafter
dosing (67’;6%)while most of the renal excretion occurred within 48hrs (10.8%).
Findings were similar to that seen previously with tritium-labelled drug. [The
excretory balance in the monkey appeared to be less than that found in the rat.]

Urinary metab@ism showed FCE 21336 to amount to 9.0% at 24 hrs. m acid
derivative , FCB 21589 accounted for 20.5t and 6-deallyl FCB 21589 accounted for
11.1%. The major part of radioactivity was polar unidentified metabolizes
(28.2%); remaining radioactivityaccountedfor ca 5 or less percent. There was
an increase in relative percentage of FCB 21336 in 24-72 hour urine with a
concomitant decrease in polar compounds.

Preunant Rat:
Pregnant rats were given a sirigleoral 0.5 mg/kg dose of [;4C]-FCE 21336

(batch L-900920) on day 19 of gestation and killedat 15’, 30’, 1, 2, 4, 8, 24,
hours afterwards. Blood, plasma and-tissue radioactivity were measured in the
dam and fetus.

Mean concentrations of’’radioactivity in plasma were highest for those rats
sacrificed at 0.25 hr (i9.2 ng equivalent FCE-21336/ml) after which mean
concentrations declined to 0.9 ng eq./ml at 24 hrs. In many tissues the maximum
radioactivity concentration occurred in rats sacrificed at 4 to 8 hrs. Highest
concentrations were in liver (2363.0 ng eq/g at 4 hr), kidney (413.5 ng eq/g at
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8 hr.). Concentrations in other areas included hypophysis
E hi); mammary gland (160.3 ng eq./g), placenta (134.2
(123.6 ng eq./g at 8 hr) and heart (122.o ncfeq./g at 4
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(331. 4 ng eq./gat
n9 eq./9), uterus
hr.) . The maximum

radio6?dt~vit-yi-nbrain, amniotic fluid and fet~s w~re-lower tti- that of plas~.

‘./ 1
The ratio of liver concentrations/plas~ concentrations in pregnant rats

incr~ed from 74 at 15’ to 600 at 24 hours. Other tissues also showed
increases of this ratio as a function of time. The ratio of blood
concentrations in fetus/blood concentrations in the pregnant rat was 0.2-0.4
~ti~ 4 hours after dosing and 0.7 at 8 and 24 hours.
, .*‘..

● . Biiiary excretion and metabolism of radioactivity of [14C]-FCE21336 were
s~udi-#din female rats following oral administration of 0.5 mg/kg diphosphate.

Bile radioactivity accounted for 7.06 i 4.78% of the dose at O-4 hrs, for
4.86 i 1.08% at 4-8 hrs and for 7.35 i 2.25k at 8-24 hrs for a total recovery
of 19.27 *4.09% of the radioactive dose.

No appreciable amount of unchanged drug was in the bile, the N-demethyl
derivative FCE 27395 accounted for 12t of biliary radioactivity at O-4 hrs, 7%
in 4-8 hrs and 4% in 8-24 hr bile. About 9% was the acid derivative FCE 21589
for each time interval, and the N-deallyl derivative FCE 27391 accounted for 3-
4%. The amide FCE 21590 was not detectable, the N-demethyl derivative FCE27393
was ca 7% at O-4hrs, 5% at 4-8 hrs and 4% in the 8-24hr bile. The remaining
radioactivitywas constitutedby manyunknownmetaboli.tes.

Rat Liver lnducin~EnzvmeProDerties:–-~
C~ergoline was givendailyby gavageto maleand femaleCD(SD)Brratsat

dosesof 0.1, 0.S or 1.5 mg/kg for 14 days.
The Cyqnide-insensitive %oxidation determinedas amarker forperoxisomes

— ..

was slightly diminished in male rats (70% of control) . The cystolic epoxide
hydroxylase as measured using the diagnostic substrate trans stilbene oxide was
weakly but statistically enhanced in female rat livers (2.7 fold). There was
no detectable influence of cyctosolic flutathione S-transferase activity. There
was a marginal (1.3 fold) increase in microsomal epoxide hydroxylase activity
in female liver. Some enzyme activities of different cytochrome P-450 dependent
monoxygenases were moderately affected. 158-Hydroxylation of testosterone
(specific for P-450 3A family) was decreased 2 fold. O-dealkylation of 7-
pentoxyresorufin was moderately decreased to ca 304 of controls in males there
was a 1.9 fold increase in 16f3-hydro~lation. In female rats the only
statistic+ly significant effects on monoxygenase activities were 1.5 fold
increases in 7-ethoxyresorufin-deethylase activity and testosterone 2g-
hydroxyldsion (1.6 fold) and the 3 fold increase in 7-pentoxyresorufin O-
dealkylatlon.

Effects of Caberao line of Rat
Interaction between FCE 21336 and liver cytochromes p450 from rats treated

by various inducers of monooxygenases was studied.
Cytochromes p450 from rats treated with phenobarbital (PB), 3-methyl-

cholanthrene (3MC) and clofibrate (~) did not give significant spectral
interactions. P450s from dexamethasone and untreated rats gave weak type I
interactions corresponding to the formation of a P450 substrate complex (only
fozmed with less than 7% of microsomal p450.

No destruction of P450 was seen after oxidation of FCE 21336 by rat liver
microsomes in the presence of NADPH. Microsomes from untreated or rats treated
by PB, 3MC, CLO showed no formation of any P450-iron-metabolite complex during
oxidation.

Oxidation of FCE 21336 by DEX-treated rat liver microsomes and NADPH led
to an unknown complex st~cture (possibly P450-iron(IIX)-metabolize) .
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Studv of Metabolize DoDamineruic Activitv:
‘The dopaminergic activity of FCE 21589, FCE 21590 and FCE 21904

(metabolizes of Cabergoline) administered S.C. at doses of 0.5 and 1 mg/kg were

(.
studied’ in 6-OHDA lesioned rats (unilateral lesion of the substantialnigra) in
co~ison to parent c,om#ound. “

“Only FCE 21904 induced contralateral turning behavior at 0.5 and 1.0 mg/kg
(effe~t shorter by ca 5 hr than that of cabergoline).
,. The FCE 21904 rotational effect was 99% inhibited by the-selective D-2 —

antagonist l-sulpiride but only 30% by the D-1 antagonist SCH 23390.

t’ Thus only FCE 21904 showed dopaminergic properties mostlyof the D-2 type.
*...~

Me~surement in Milk:
‘..#Z’he secretion of radioactivit~ in milk from lactating female rats was

invest”igated following 0.5 mg/kg [ C]FCE 21336 (batch 1-900920) P.O. on the
14th day @fter parturition. Rats were sacrificedat 0.5, 1, 2, 4, 8, 24, 48 and
168 hours after dosing and plasma and milk radioactivity concentrations were
measured.

Plasma radioactivity was highest at 1 hour (8.7 ng equivalents of FCE-
21336/ml) after which it decreased to 0.9 ng equivalent/ml at 24 hours.

Mean concentrations of radioactivity in milk were highest in rats
sacrificed at 8 hrs after dosing (S3.6 ng eq. of FCE-21336/ml) ‘after which
radioactive concentration decreased to 6.6 ng eq./ml at 168 hours; terminal
“half-life for radioactive concentration in milk was 54.7 hours.

Radioactivity was much higher in milk than in plasma at all times with the ‘
ratio of mi~~/plasma increasing from 2 to 50 from 30’ to 48 hours. It appears
from thfs study that Cabergoline and/or its metabolizes tend to accumulate in
milk .

—.
-. .%

Toxicokinetics: Additional Information.
Mouse - Cabergoline plasma levels in mice at the lst, 7th and 28th day at

doses of 0.14 and 0.96 mg/kg/day (two highest doses employed in mouse CA study)
showed larye inter-individual differences. The AUCS after 0.96 mg/kg/day were
9-17x higher than those after 0.14mg/kg/day. Plasma levels andAUCs were lower
for females than for males. [It is reported that in parkinsonian patients
treated daily with cabergoline doses of 7 mg (one of the highest employed for
treatment of Parkinson’s disease) shows that in mice AUC and (C-) values were
2 and 5 times higher than those in humans, respectively.]

Rat -’cabergoline plasma at the Days 1, 7 and 28 in rats treated with
0.32, 3.2’:and 5 mg/kg/day showed substantial inter-individual variability. At
0.32 mg/kg/day mean AUCCW values were similar at the different time periods.
At 32 mg/kg/day the mean AU~w increased substantially in both sexes. At 5
W/kg/day male rats shov?ed an increase in mean AUCW after the 7th dose and
a further increase after the 28th dose; there was an increase after the 7th dose
in females with values remaining practically the same after the 28th. Exposure
even after the lowest dose was fairly prolonged and measurable up to 24 hrs.
after dosing.

According to the sponsor, rats in subchronic and chronic studies were
adequately exposed to compound, the AUC values obsenred at 3.2 and 5 mg/kg/day
being 36-72 times higher and C- values being 66-148 times higher than those
measured in humans (7 mg in Parkinson’s) . Also, in animals treated with the
highest dose used in ratthe carcinogenic study (0.32 mg/kg/day) the exposure to
the test compound was fairly prolonged, covering the interval between doses, and
AUC and Cm values in rats were 2-3 times higher than those measured in humans.

/
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Pharmacokinetics - Brain:
‘Radioactivity levels

metabolism were determined
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and cabergoline (batches 11267/6 and 11267/13)
in the brain of female rl~tsat 4h, 8h, 16h, 24h and

t 48h after single, oral, nominal dose of 6 mg/kg [ C]-cabergoline (free base)
( giv+ to female rats. btal radioactivity levels were also evaluated in the

substantialnigra, frontal cortex and nucleus accumbens at all time points, while
the mq@bolism was determined in the frontal cortex and we nucleus accumbens,
“-”8h post-dosing.’ A number of areas were also studied ~ h after a 1 mg/kg dose.

,
+ peripheral tissue showed the highest total radioactivity. The brain showed

a“iqaj~raccumulation at all time points in the hypothalamus. Levels were high
inithe hippocampus, nucleus accumbens and striatum., but not at all time points.
In:tlte:striatum the peak occurred at 8 hours. The metabolic profile was quite
similar in the various areas for both doses. Most of the radioactivity in the
brain was.accounted for by cabergoline, particularly in the striatum where it
was higher than 80% even 48 hrs. post-dose. Except for residual brain, the
cabergoline percentage in other brain areas decreased to 31-55% at 48 hours and
peripheral tissues decreasedto 61-67%. Other metabolizes were mainly FCE 27395
(2-62%) and FCE 27392 (0-9%) in amounts which were higher at 48 hrs. than at 4
hrs after’ dosing. A metabolize which could not be assigned to. any of the
available standards appeared in the tissues at 4 and 8 hours but was no longer
detectable at 48 hrs (13-0%). Cabergoline was detected unchanged in urine and
whole blood extracts at 8 and 24 hrs. Main metabolizes in urine were FCE 21589 .
and FCE 27395, and in whole blood the main metabolizes were FCE 27395 and UK1.
Regression @alysti of total radioactivity levels 8 hr after 0.5, 1, 3.5, and
6 mg/kg ‘(includesother studies) showed linear dose-concentration relationships
in the cerebellum, cerebmm and hypophysis. The amount of cabergoline in the
striatum 8 ~s after a 0.5 mg/kg dose wa6 estimated a~c-a 2 nM. It is reported
that this value is in good agreement with ’theI% of cabergoline for inhibition
of the specific [h] -N-n-nompropyl-apommhine binding in rat striatum,
suggesting that cabergoline might be the active species that elicits striatal
dopamine ~ receptor activity in the brain.

Reproduction Studies:
Reproduction-Teratology studies were not covered under the original Pharmacology
review. Coverage for this section under Pharmacology review of 18,23 Jan 91
(attached) .relied on sponsor’s summaries submitted to IND~ Portions of
that Pha~cology review will be repeated below and following perusal of the
complete reports any additional conunentsadded as deemed necessary.

Fertility and General Reproductive Performanceof the Rat bvO ral Adminitration
of FCE 21336 DiDhosDhate:

Report 4141 cltclApr 19~5. Batch: A 11002. Q.A. : Present

The diphosphate salt of Cabergoline was administered orally in distilled
water to groups of 24 female Sprague-Dewley/Tif: R&I f (SPF) rats (141-160 g)
at doses (as FCE 21336-base) of O, 3, 6 or 12 pg/kg/day (vol. 1 ml/kg) by gavage
for two weeks prior to mating until the end of the lactation period. Males were
untreated. 12 females/group to be sacrificed on gestation Day 20 and the
remaining 12 to be allowed to litter spontaneously.

Animals showed no pharmacotoxic signs, mortality or effect on food
consumption or body weight gain. Although vaginal smears were positive and the
number of matings was not s@ificantly different from controls, fertility was
totally inhibited. No other drug-related findings were reported. Study was
discontinued at the end of the control’s lactation period.
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Seq .1’ Fertilitv and General Reproductive Performance of the Rat bv Oral
Administration.of FCE 21336 Diphosphate:

Report 413i

(

dtd Dec 19S4. Batch: A 11002
Q.A. : Present.

;.~he study was perfo~ed in two parts (integrateflreport) with different
dose-levels. In the first part only the male rats were treated with the test
conipound, in the second part only the female animals.

.. . .—— ____..._..-._.._____.._..._....... .. .... .- -... ...——.. —.
, Fertility and breeding capacity were studied in Sprague-Dawley/Tif:RAI f

(S~F) *ats using a diphosphate in water solution (vol. 1 ml/kg) administeredby
ga~~g~.

24 Males (60-80 g) were dosed for ten weeks prior to and during the.mating
pe~id:~with O, 20, 80 and 320 pg/kg/day (referring to FCE 21336-base) and then
mated to untreated females (170-180 g).

24 Females (170-1S0 g) received O. 0.5, 1 and 2 pg/kg/day (3 #g/kg/day
caused complete inhibition of implantation - study above) for 2 weeks prior to ,
mating with untreated males (250-270 g) and during the pregnancy and lactation
periods.

For both parts of the study 12 Females per group were sacrificed on
gestation ‘day20 and the remaining 12 females/group were allowed to litter and
rear their young to weaning; 2 young rats/sex/litter were allowed to mature and
used as filial F, generation breeding test with all of these dams being
sacrificed on gestation day 20.

It is reported that fertility, breeding capacity and none of the standard
reproductive’ parameters including behavior, general condition, fo~intake and
body weight were impaired either in the treated males up to 320 pg/kg/day or in
treated females of the FO generation or in the untreated F, generation at doses
Up to 2 pg/kg/day.

Testicle weights of the Fc generation (part 1) were within the normal range
and no treatment-related pathological changes were found at histological
examination. One runt each was seen in part 1 at 20 and 80 pg/kg. In part 2
there was 1 runt at 1.0 #g/kg and all pups of 1 dam at 2.0 pg/kg were dead.

No pathological changes were reported in part 2 at the autopsy of the rats
- dams and fetuses of both generations and pups of the FO generation.
Histological examination of the reproductive organs of the dams of the F.
generation were similar to that of control organs.

For part 2 FO spontaneous litters the fertility index and viability index
of the high dose was slightly less than that of controls. For the part 2 FO
laparotomy ’animals the resorption rate of the low and high dose were slightly
greater than-that of controls.

Part ‘1 F, generation fertility indices were 87.5, 79.2, 100 and 91.7t
control thru high dose. There were 2 runts at the high dose. Part 2 F1
fertility indices of 95.8, 83.3, 75.o and 83.3% were somewhat lower than in part
1 buC were reported to be within the spontaneous range. The number of fetuses
reportedly showed no differences from controls.

2 pg/kg/day was reported as the maximum dose level which allows
implantation in rats on repeated treatments.

Secnnent II - Influence of Cabercrolineon the Preqnant Mouse and the Fetus by
g)ralAdministration (Includinu Dostnatal behavioral/f unction al evaluation) :

Report
6610/1/91 (Q 1232J, Report 439i dtd Nov1992 (Report 438i - Interim Report dtd
Nov 1991) Batch: 7/90 ,Q.A.: Present.

Doses of O, 0.5, ‘ 2.0, 8.0 mg/kg/day Cabergoline (base given as
diphosphate aqueous soln.) were given orally by gavage to groups of 40 NMRI,
HAN/Bd (SPF) mice (22.7-34.0 g, 7 wks of age) Days 6 to 15 of pregnancy.

L
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25 per group were sacrificed on Day 18 and 15 per group reared young to Day 22
of lactation. At weaning IM;IF per litter were randomly selected and raised to
maturity and evaluated for growth and development, behavior, learning and memory

(-
and reproductive performance prior to sacrifice. FI generation females were
alloijed to litter spontenbously and rear their pups to weaning.

F, Generation showed no drug-related clinical signs or deaths. Body weight

-——_ ----- .. .._ gains@f both .themid and high doses .were affected. Food and water consumption
also showed some reduced effects. No apparent drug-related changes were noted
a$’autopsy.
1 Laparat~ on Day 18 showed no adverse effects on prenatal development.

Th@were no apparent treatment-related fetal macroscopic abnormalities.
During the Lactation period one low dose dam died. Treated body weights

weke$w~thin normal range. High dose food and water consumption showed some
decreases. Autopsy showed no treatment-related changes.

Spontaneous littering showedno treatment-related differences from control
for low and mid-dose. There was a decreased number of pups at birth (including
stillborn - 23 vs 1 control) for the high dose (2 dams with total dead litters);
also reduction in number born vs implantation sites. Survival after 4 or 21
days were similar to that of controls.

Pup body weights were within normal at birth, however, high dose values
were significantly below those of controls after 7, 14,
lactation.

and 21 dayS Of
No substance related changes were evident for viability and

lactation indices, morphological landmarks and functional tests.
Compared to controls their were no abnormalities in number or pup weights

....- or deve~opmerlt during the 3-week lactation period. Autopsy of alive and
stillborn showed no apparent drug-related changes.

F1-reproduction test: F, brought to maturity did not show any definite
differences%rom. controls regarding clinical signs, body weight food and water
consumption. Mating, pregnancy (I.low and 2 mid-dose were not pregnant),
parturition and lactation phases showedno abnormalities. Fertility parameters
were unchanged and development of the Fz generation appeared normal. Although
not statistically significant, the nu@er of pups per dam at birth was slightly
less for the higk dose. Autopsy showed no apparent substance-related changes.

The drug showed no teratogenic properties.
According to the sponsor, the NOEL for dams was 0.5 mg/kg/day, that for
embryos/fetuses was 8.0 mg/kg/day and that for pups was 2.0 mg/kg/day.

.i
Oral E 1 rato era 1 w“th Cabe 01. e o~~he ...Rat__.to~etermine
Effects on:.The Maintenance of PZZunancv
Report 436i. Project 7173. Batch 7/90

Doses of 30 ‘-d 1000 mcg/kg were given orally by gavage to 5 fertilized
female Crl:CD(SD) BR rats per group from Day 5, 6, 7, 8 or 9 to Day 13 of
gestation. Maintenance of pregnancy was not affected at the dose of 30 mcg/kg
starting from Day 7 or later of gestation and at 1000 mcg/kg starting from Day
9 and presumably later.

Prior to these dates adverse effects included vaginal bleeding and loss of
pregnancy.

Preliminary Ora1 Teratolouv Studv with Caberuoline in the Rat:.-
Report 401i dtd Aug 1982. Batch A 11002

...

This study was to d-etermine the dosage range of cabergoline diphosphate
(expressed as base] that Would be cowatible With normal gestation. The drug
was given orally to female Crl: CD (SD) BR rats (10-11 per group) during the
period of fetal organogenesis, according to the usual scheme for teratological
studies using 5 dose levels from 100 to 6.25 T/kg/day with administration
Day 6 to 15 of gestation and sacrifice on Day 20.

Pregnancy was interrupted prematurely between days 8 and 10 at doses higher
than 6.25 T/kg with increasing frequency; significantly starting from 25 r/kg.
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slightly reduced at 25 T/kg was not modified at 6.25 and 12.50

increased slightly between 12.50 and 25.0 T/kg. Other uterine

(.. content’’parameters did not va~ si-gnificantly from controls. -
‘~etal body weight wa~ slightly reduced at all doses.
The frequency of immature fetuses was increased (not significant at 6.25

T/kg (due mainly to immaturity of fetuses in one litter) .
“=-Fetuses were vi-ablewith no external malformations (One 12.~0 rlkg fetus

had moderate microsomia and acrocephalia).
t’ ‘
.’..4
*‘.

se~..~r Teratolw Studv of FCE 21336 DiDhosDhate Administered Orally to
from Dav

Rats
6 to 15 of Preunancv:
Report 408i dtd June 1983. Batch: A 11001 Q.A.: Present.

Groups of 25 pregnant Charles River CD (SD) BR female rats (20-250 g) were
given doses of O, 6.25, 12.5, 25 pg/kg/day (as base) by gavage as the
diphosphate in water on days 6-15 of pregnancy. Sacrifice was on day 20.

Fertility was not impaired and there were no drug-related symptoms. one
Group 2 rat died due to pneumonitis ah ingestis. During the last few day of
dosing body weight gains of the high dose were slightly lower tlian control
values. Litter parameters were not affected at doses up to 12.5 pg/kg, however,
at 2S pg/kg there was a very high increase of early resorption (litters with
early and late resorption, 35%) with 6/20 litters having total implantation
loss ; there-was also a slight increase+(significant) in the incidence of
fetuses ‘with minor skeletal anomalies (mainly cranial bone retarded
ossification) at this dose.

Malformations (within normal range) seen on examinat@n included: “
micrognathia and microphthalmia in one 12.5 pg/kg fetus; micrognathia,
arthrogrypos is, renal and gonadal hypogenesis in one 12.5 pg/kg fetus;
anasarca, renal and cardiac hypogenesis and gonadal agenesis in one 25 pg/kg
fetus.

Wilson’s examination of 50% fetuses per litter showed 2 fetuses at 12.5
#g/kg with minor visceral anomalies (one hypoplasia of the right testes and
another with subdural hemorrhage) . Skeletal examination of the remaining SO%
showed retarded ossification in the skull of 3/145 controls, 3/140 low dose,
7/1s8 mid-dose, and 8/92 high dose. AU groups including controls showed
various other skeletal variants.

No ter,atogenic properties were reported at the doses tested.

,. . .

Seu. II Preliminary Oral Rabbit Teratolcxm studv of FCE_21336 DiD~osDhate
(Caberuoline) : Report
402i dtd Jan 1983. Batch A 11002 Q.A. :-Present.

Cabergoline was given orally (by gastric tube) to 6-8 per group female New
Zealand ~/~ white rabbits (ea. 5 mo. of age weighing 3.204 * 0.027 kg) from
day 6 to 18 of gestation at doses of O, 12.5, 25, 50, 100, 200 r/kg/day (CalC.
as base) . The vehicle was deionized water. Sacrifice was on day .2B of
pregnancy.

Su~ival of treated rabbits was reduced (non-significant) compared to
controls; the cause of death did not appear to be attributable to drug. Bo-dy
weights were unaffected.

Conclusions included: at doses up to 200 r/kgcabergoline did not interfere
with pregnancy (one each case of abortion was seen at 12.5 and 200 7/kg after
2 and 10 dayS); beginning,with 25 7/kg maternal findings included gastric
ulceration in a considerable number of rabbits at all doses, splenomegaly was
found at 25 and 200 T/kg as well as slight kidney alteration which included
variations in color and in the ratio of the cortico-medullar zones. NO
treatment-related alterations were seen at 12.5 T/kg.

@
L

*.
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There were no significant embryotoxic or teratogenic effects; however, the
number,’ofresorption were increased in low to medium doses (significant at low
dose for late resorption), and the medium to high doses caused delayed fetal
develo~ent (several immature fetuses at doses over 25 T/kg) and induced
malf+mations in one fetds each fourdoses of 25, 50, 200 T/kg which included
acephalia, distortion oi fore-paws and/or lost digits and omphaloschisis.

~-,.
..
,

se@ :TI Teratoloqv study - Influence of Oral Administration of FCE 21334
Dibh~D hate on the Precmant Rabbit, rvo and Fetus:

Report 412i dtd. Feb 1984.
Batchs;A 11002. Q.A.: Present.
White Russian Rabbits: [A strain bred by

Groups of 12 pregnant White Russian rabbits age 4-5 mos., weight 2.0-2.7
kg were given O, 5, 50, 500 pg/kg (as base) Cabergoline by gavage as the
diphosphate in water solution (1 ml/kg) from Day 6-18 of pregnancy. Sacrifice
was on day 29 of pregnancy. Doses up to 500 #g/kg showed no toxic effects on
the pregnant rabbits and prenatal development was not interfered with.

No evidence of treatment-related teratogenic effects was reported for the
doses tested. However, there were 3 fetuses with malformations at 5 pg/kg .
(scoliosis, hemicephalus and immobile, stretched hind limbs) and 1 at 50 pg/kg
(omphalocelp),- reported as spontaneous according to laboratory experience. -No -–
malform~ fetuses were found at 500 pg/kg or in controls. The variation rate,
not increased at the low and high dose, was slightly increased for the mid-dose,
but reporte~ to still be within a spontaneous range. Fetal and placental-. weights were not distinctly different from controls. Although not given as
statistically significant the percent of post-implantation loss in treated
animals (within range of each other) was greater than that of controls.

Seu II - Oral Teratouenicitv study of FCE 21336 in the Rabbit:
Project 519/11, Study Q

0972, Report 433i, 855-519/11 dtd April 1991. Batch A16001 Q.A.: Present.

Groups of 18 inseminated New Zealand White rabbits (3.1 - 4.1 kg) received
FCE 21336 {base - administered as diphosphate aqueous solution) by oral gavage
at dosages. Of O, 1000, 2000, 4000 mcg/kg/daily from Day 6-18 post-coitum.
Controls received the distilled water vehicle (vol. s ml/kg). Sacrifice was on
Day 28 post-coitum.

Mortalities, mainly due to respiratory system findings, included: 1 control
day 20 pc (also had findings in kidney and spleen); 1 mid dose day 26 PC (also
findings in kidney); 2 high dose one on day 20 pc and one on day 10 pc. One
low dose died day 19 pc due to improper gavageing.

There wereno treatment-related clinical obseznrationsornecropsy findings
reported for the low and mid-dose. However, one 2000 mcg/kg dam aborted on Day
21 and another on Day 28 pc - food and water were reduced on several days prior
to abortion. Necropsy followed: kidneys of one were slightly yellowish with
granulated surface with light foci. One high dose also aborted on Day 22 pcH-
it had reduced food and water consumption for several days followed by diarrhea
and bad physical condition. Necropsy showed a grossly granulated cut surface
of the liver. Some animals from each group had ocular and nasal discharge.
There was some hair loss an~.wounds.

Body weight from the,low dose to the high dose (sig.) was slightly to
markedly reduced from day 5 to 9 post-coitum.

Food and/or water consumption was reduced (particularly during the dosing
period in the high dose group).

—

*
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‘Necropsy findings included yellowish kidneys in 3 control, 1 low dose, 6
mid ‘dose and 5 high dose. Other findings probably not treatment related
included a control with the left uterine horn filled with greenish mucus, one

(
control with head tilt (disposition of cervical vertebrae) ;

t

findings in
resp,ratory system, neckwscess, and grossly granulated cut surface of liver.
One 00 mcg/kg animal showed kidney and respiratory findings along with several
s*cu#pneous abscesses on the neck, and limbs - 100% intra-uterine deaths were
detected. ‘-Another 2000 mcg/kg and one 4000 mcg/kg animal”showed total intra-
uterine deaths.
!( ‘
“i .bhe incidence of pregnancy was normal and implantation (preimplantation

1+s slightly higher than concurrent controls, but individual values within
no.mm~ range) showed no treatment effects. Post implantation loss was not
affected (slightly increased for the low dose but high dose comparable to
controlsl and the mean number of fetuses per dam and sex distribution were
comparable for all groups. Post implantation loss was increased in animals when
total intra-uterine deaths are included (2-mid dose and one high dose dam) .

Mean fetal and placental weights (not sig.) were reduced at the high dose.
There was a dose dependent increase in the numberof various malformations.

A retinal dysplasia and a scoliosis were seen in 3 fetuses of 2 litters at 1000
mcg/kg. At 2000 mcg/kg there were 5 “fetusesfrom 4 litters with malformations.
3 fetuses showed visceral malformations as retinal dysplasia, with one of these
with kinked tail. One fetus had scoliosis, another showed brachydactyly and
proximally fused ribs and fused thoracic vertebral arches.

--At 400,@mcg~ 18 fetuses of 7 litters showed malformations. 3 fetuses from
2 litteks showed adactly or kinked tail, and 2 fetuses from 2 litters had
visceral malformations as retinal dysplasia. 4 fetuses had skeletal
malformations as frontal(s) fusedor ribs.proximally ’fusedand/or extra ribs(s)
(vestigial) between existing thoracic--ribs. Another 4 fetuses showed a
scoliosis and/or rib branched and/or ribs proximately fused. 5 additional
fetuses showed skeletal malformations as scoliosis and ribs proximally fused and
thoracic vertebrae fused and unilateral thoracic hemivertebra with associated
branched rib or ribs proximally fused and thoracic/lumbar vertebrae fused and
thoracic vertebral arch(es) fused.

The sponsor indicates that the incidence of malformed fetuses in the low
and mid-dose are lower than in the high dose and although there were no
malformed fetuses in present controls they are within range and type of
historical controls. Most of the high dose malformed fetuses were found in two
litters only. However, the suspicion of a teratogenic potential cannot
actually b’edenied from this study (see additional rabbit studies).

8.. .

Seq. II - Oral Te2atoqenicitv Studv in th Rabbit:
Report % 20/901213, Sponsor Test Q1145,

Report 434i dtd Apr 91. Batch 9007L308 Q.A.: Present.

Doses of O, 0.5, 2.0, 4.0 and 8.0 mg/kg (control S ml/kg distilled water)
were administered daily by gavage to 25 (26 at 4.0 mg/kg) female time-mated New
Zealand White rabbits per group from Day 6 to 18 post-coitum. Sacrifice was .on
Day 29.

.,

Maternal effects at 4 and 8.0 mg/kg included increased nervousness, slight
increase in signs of inappetence and anorexia, marked but transient reduction
(sig.) in food and water consumption and an initial marked reduction in body
weight. .“

OffsDrinq showed a statistically significant reduction in mean fetal and
mean plac~ntai weights at’4 and 8.0 ~/kg-. Although
were seen in preimplantion loss (%) at 2.O.mg/kg and
at 0.5 mg/kg.

Vaf.
.4

not significant increases
postimplantation loss (%)
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Maternal effects with 0.S and 2.o mg/kg were the following: compared to
contiols a slight increase in nervousness, with some signs of inappetence and
anorexia (noted to a lesser degree before treatment) ; a marked but transient

(
reduction (sig.) in food and water consumption and an initial marked reduction
(sig\# in body weight. ,Sfionsorreports no treatment-related effects on litter
parameters or embryofetal development at these doses.

he incidence of cold ears was slightly greater for treated in general and
pdst-‘3 ~=e;– .... _.–._ ___ .. .-.— ... .. ...—- .... .._

. Mortalities after treatment commenced included one each in Groups 1 and 3
s#cri$iced due to incubation errors.

“i Macroscopic findings at terminal macroscopic examination did not suggest

Yan overt treatment-related effects.
;b::

Litter Data:
Abor~ions: one each at 2 and 8.0 mg/kg towards end or at completion of

treatment period.
Live young: 19, 22, 22, 22 and 24 for Groups 1-5.
Litter size, sex ratio, pre- and post implantation losses and embryonic

deaths: There were slight intergroup differences in ovulation rate (corpora
lutea count), implantation rate (unlikely to be influenced by start of
treatment), embryonic losses and resultant litter size and sex ratio did not
indicate treatment-related effects.

Litter weight, mean fetal weight, total placental weight and me= .
placental weights were lower than concurrent control values at 4.0 and 8.0
~/kg . Meaq litter values were statistically significant. - Theeeparame ters
showed rtotreatment-related effects at 0.5 and 2.0 mg/kg.

Malformations, anomalies and variants: For Groups 1-5,
(22) #

154 (19), 172
174 (42), 194 (22) and 194 (24) fetuses (litters) were examined with the

finding of malformations in a total of 3 (3), 5 (4), 7 (5), 5 (5) and 7 (7)
fetuses (litters). The sponsor indicates incidence of changes were isolated
and there was a lack of dose response.

It is reported that there were no adverse effects of treatment on the
incidence and distribution of visceral and skeletal anomalies end of skeletal
variants in any group.

Se~ III - Oral Perinatal and Postnatal St udv in the Rat:
Study N5882Q1349. dtd Mar 1995. Batch 1005E308 Q.A. : Present.

Cabergoline (base) was given orally by gavage as the diphosphate salt in
aqueous solution to 25 fertilized rats from Day 17 of gestation to the end of
lactation (Day 21 postpartum) at doses of O, 1, 3, 10, 30 and 100 pg/kg/day.

There were no maternal deaths. UP to 100 pg/kg maternal toxidity and the
duration of gestation and physiology of parturition were not affected.
Body weight and food consumption were not affected by treatment during late
gestation. Food consumption decreased soon after birth with a dose relationship
and statistical significance from 10 #g/kg up. Body weight and food consumption
were not affected at 1 and 3 pg/kg.
Lactation was inhibited (entiprolactin activity) at 10 pg/kg end total
suppression by the first week at 30 and 100 pg/kg. Death resulted due to
undernourishment in 100% (early) at 30 and 100 pg/kg and 20% (late) at 10
w/Jw . There was a rebound influence on body weight, food intake and behavior
of lactating dams as well as an inhibition of growth and development of
su~iving suckling. The drug did not appear to induce impairment of the main
functions, including reproductive performance, of young adult F] rats at 10
pg/kg in the presence of decreased food intake and growth depression leading to
death in some and inhibition of body weight curves from weaning to maturity
which was more marked in males than in females. Post weaning development showed



,
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a sl$ght delay in testes descent
the young rats. No drug-related

Dqses of 1 and 3 pg/kg/day
there kere no important effects

( preJteaning until adult.f

and a significant delay in vaginal opening in
findings or lesions were seen in F, offspring.
did not induce lactation inhibition and thus
on FO treated dams or their offspring during

The sponsor indicates that the NOEL for the dam was 3 pg/kg/day based on
pliawological activity and for general toxicity 100 pg/kg/day. The NOEL for

— ..‘Fl: offspring-was 3-pg/kg/day for postnatal development and 10 ‘pg/kg/day for”’ “
reproductive performance.
t
, .;‘..

C;icinWenicitv Studies:
Oral’ Carcinouenicitv Studv of_FCE 21336 (cabercfoline) in CD-1 Mice:

Report 430i; 198-0-124-
014/T/00f3/91 dtd Jun 1991. Batch A16002 Q.A. : Present.

Dose”- 0, 0, 20, 140 and 980 pg/kg/day orally by gavage. Groups 1-5
(2 control groups)

No. Animals: 65 mice/sex/group aged about 49 days. -
Crl:CD-1 (ICR)BR) mice - Swiss origin.

Male mice were sacrificed after’ 680 days treatment, because survival of .
Control-Group 1 was approaching the 20% limit. Females were sacrificed after
730 dayq treatment.

Blood samples for hematology were taken at the end of study. For
cholesterol and white blood cell parameters, blood was taken after 3 months.

Gross “~xamination was performed on all mice. Microscopic examination was
performed on all mice that died during study and on mice killed at termination
for Groups 1, 2 and 5 only. Some additional tissues were examined for mice from
Groups 3 and 4 killed at terminal sacrifice.

Mice were reported to show sensitivity to FCE 21336 in a 13 week toxicity
study in rni.ce(LSR-RTC Study 179-0-124-013) as a dose range finding study.

Results: [See also attached Statistical Review and Evaluation.]
Mortality of the Group 1 controls and high dose group males was higher than

that of the other groups. Females did not-show any significant intergroup
differences. In general animals appeared to be in good health throughout the
study.

Clin~’cal signs apparently related to treatment included staining of the
skin in 140- pg/kg males and in both sexes at 980 pg/kg. High dose females
showed a slightly increased incidence of raised skin areas. The incidence of
palpable masses was similar for controls and treated. No significant difference

-. was reported for the mean day of onset of the first mass for controls or treated
(slightly earlier in males).

Body weight and body weight gains were decreased in mid and high dose
females throughout treatment. Low dose females also showed a reduction in
bodyweight from day189 on. High dose males showed a transient slight reduction
in body weight gain.

Food consumption was in general comparable with controls, however-all
..

treated groups sporadically showed a statistically significant decrease which
was not dose related.

Statistically significantvariations were seen in a few blood parameters
of treated compared to controls. The sponsor reports these differences to be
in the range of normal values and to have no pathological significance.
Compared to controls cholesterol values (taken only at 3 months) showed no
statistically significant, differences.

At necropsy both treated males and females had a slightly increased
incidence of abnormal staining in the skin. Findings in the uterus of treated
females appeared dose related and included a higher incidence of abnormal size,
cysts, masses and abnormal color. Seminal vesicles in males also showed a
sligh~y increased incid~%e of abnormal areas.

*.
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,Histopathology showed females to have an expected range of findings
reflecting a probable alteration in hormone ratios caused by treatment. Such
alterations included a reduction in mamnary gland hyperplasia and secretory

(
activit~, increased incidence ip epithelial hyperplasia and/or stromal
prol!i~eration in the uter&s, cen?ix and vagina, and a small increase in smooth
muscle tumors in the cervix and ovary. According to the sponsor, the smooth
muscle,tumor incidence was similar to historical data for this str-ainof mice..—.—- . _:-.. ‘-Other‘changes seen included decreases in porphyrin accumulation and
ad~nomas in the Harderian glands, increase urinary bladder epithelial
hy@er@lasia, a decrease in nephropathy, and an increase in fibrosis and
se~n-ry ossification in the sternum and stifle.

1.
, +~ere was a small increase in the incidence of leiomyomas and/or

leiomyosarcomas in the uterus and cervix (cewix P=.0418). The sponsor reports
the incidence of these tumors to be similar to the historical data for this
strain of mice. The incidence of benign tumor hepatocellular adenoma (P=.0280)
in the female livers was O, 0, 1, 2 control through
[See attach statistical Review (including tables).]

Oral Carcinou enicitv Study of F.CE21336 (Cabercroline)

high dose.

in CD-Crl:CD(SD)BR Rats:
Report 429i; 181-0-

124-015/T/020/90; Fice No. Q0775 dtd Jun 1991. Batch: A16001 and SC18HO05
(week 76:term5nation) Q.A.: Present. —

Dose.- 08 0, 20, 80, 320 pg/kg/day orally”by gavage Groups 1-5
.\ (2 control groups) Vol.: 5 ml/kg —.

No. Animals: 60 rats/sex/group aged ca 44 days
[CD-Crl:CD(SD) BR rats]

Blood samples for hematology were taken at the end of study.
Urinalysis not presented due to shipment mishap.
Gross and Histopathological examinations were carried out on all (specified)
tissues for animals that died and for animals killed at termination.

Results: [See also attached Statistical Review and Evaluation.]
Femalqs on 20 pg/kg showed a lower mortality than that of the other groups

including controls; there was no difference between other groups.
Treatment related clinical signs included: stainingof theperigenital area

in males of the two higher dose levels and females of all three treated groups;
vaginal discharge in females of the two higher levels; swollen abdomen in all
female treated groups (because of distended uteri and peritonitis).

The incidence of palpable masses was reduced compared to controls.
Body weights (and weight gains) were decreased in female rats of all

treated groups (evident mainly during second half of treatment). Food intake
was also decreased during this period.

Hematology showed no apparent treatment-related effects. Bone marrow
myeloid hyperplasia was increased in treated females.

Necropsy showed: an increased number of masses in the abdominal cavity in
females on both 20 and 80 pg/kg and in males and females on 320 pg/kg; an
increased incidence of enlarged testes izmales on both 80 and 320 #g/kg and
masses in the epididymides at 320 pg/kg. M increased incidence of uteri
showing enlargement, distension or masses in treated females with evidence of
a dose related effect was se$!n. There was also a similar dose related increase
in the incidence of enlarge,dspleens (and increased incidence in extramedullary
hemapoiesis, and reactive and lymphoid hyperplasia) in females.

The extent of non-neoplastic findings in both sexes reflected the
inhibition of prolactin secretion. Female genital tract findings included
increased incidence in thqsuterus of pyometra, dilatation, cystic endometrial
hyperplasia, abscesses and squamous metaplasia and related peritonitis;S
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epithelial hype~lasia and squamous metaplasia in the vagina and cervix with a

corresponding decrease in mucoid hyperplasia. The incidence of corpora lutes
and of dilation of the ovarian bursa was increased. There was also a decreased
incidedce of telangiectasis in the adrenals, nephropathy and urolithiasis in the

i kidne,~s, and hyperplasi~ and secretory activity of the mammary glands.
Consequences of suppression of prolactin secretion in males included reduced
sec!re@cm of the maswsary gland and an increase in testicular atrophy and
interstitial cell hyperplasia along with increased incidence of-epididymides
showing an absence of sperm.
I The two male high doses showed a slight increase in incidence of chronic

IiV,er.Minflammation.
.. Neoplastic changes were reflective of the pharmacological activity of the

@g#-_:pituitary adenomas were decreased in both males and females, mammary
fibroadenomas were decreased in females and interstitial cell adenomas
(according to the sponsor, chi-square value for intergroup differences and tests
for trend with dose level and actual dose: P<O.001 in all cases) were increased
in male testes. There also appeared to be a slight increase in skin malignant
basal cell carcinoma in the skin of male rats.

Also probably relatedto a secondary response to the non-neoplastic changes
was a slight increase in malignant tumors of the utenw and cenrix. The sponsor
reports stromal sarcoma (trend with actual dose only: PCO.05) and squamous
carcinoma (chi-quare value for intergroup differences: P<O.005; Test for trend
wikh dose level: PCO.05) in the uterus to be statistically significant.

[See attach Statistical Review (including tables).]

-. Life SRan O~al Treatment with FCB 21336 (Caberuoline) and Determination of
Hormonal Blood Levels in Rats: as of Mav
1991.

Report 431i; Report 182-O-124-016/T/005/91; Fice No. Q0815* dtd.
Feb 92. Batch: A26001 and SC18HO05 (week 76-termination). Q.A.: Present.

Report’432i - Hormone determinations -

Dose L O, 20, 80, 320 mcg/kg/day orally by gavage for up to two years.
Vol. S ml/kg. Controls distilled water.

No. Zuiimals: 15M;15F per group Sprague-Dawley CD-Crl: CD (SD) BR rats
t.. . ca 49-!51days old

NOTE: Reported that the hormonal levels contribute to the interpretation of a
full carcinogenicity study ! Report 181-O-124-015/T/020/90) which was
undertaken at the same institute at the same time.

Blood Samples: During weeks 52, 78 and 104 blood samples (ca 3 ml) were
withdrawn from the retro-orbital venous plexus from all surviving rats from each
group, ca 24 hrs after dosing. For animals in extremis the maximum amount of
blood was obtained in a similar manner prior to immediate sacrifice. Blood
hormone determinations were carried out in the

(Report 432i).

Vaginal smears: Prepared and examined from females for 14 consecutive days
before treatment. At 3 monthly intenrals thereafter the smears were obtained
daily for about 11-14 days before samples of blood were taken for estimation of
hormonal levels and on the(day of blood sampling.

,
Results:

Mortalitywas comparablewith controlsand clinical signs showed no
significantchanges.

L
@
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Palpable masses of treated males showed no changes in the incidence or
onset time compared to controls. Xll treated female groups showed a reduction
in the incidence of palpable masses compared to controls. There are too few
data td’establish any change in me- onset time.

~,$ody weights of tr~ated males were not significantly different from
controls. For most of the study treated female body weights were statistically
signi~~cantly lower (more apparent in Groups 3 and 4) than controls. Weights
for mid and high dose groups were reduced up to ca 30% comparetto controls
during the second year. Body weight gains of treated males were comparable
tQ” that of controls while that of treated females was reduced (often
st&.$i?$ticallysignificantly) compared to controls.

‘. Food consumption in males showed no important differences while it was
ge~exa~ly reduced (sometimes statistically significantly) in Groups 2 and 3
females (less evident in the high dose).

Organ weights (adrenals, ovaries, pituitary, prostate, testes, uterus) :
Group 3 absolute testes weights showed a statistically significant increase.
Group 2 absolute female adrenal weights were decreased. Relative organ weights
of both sexes were not statistically different from controls. [However,
pituitaries that were grossly enlarged were not weighed. According to the
sponsor, if these weights had been included then the reduction in the incidence
of pituitary tumors in the treated groups would have resulted in a reduced mean
pituitary weight in treated animals compared with controls.]

Macroscopic observations showed a reduction in the incidence of enlarged
or swollen pituitaries in treated of both sexes which was associated with a
decreased iqcidence--o# depression of the ventral mid-brain. Testes showed an
increase’in abnormalities, the most significant being an increase in incidence
of small size in the high dose. Treated female mammary glands showed a
decreased i~idence of thickening, cysts and subcutaneous masses compared to
controls. The incidence of ovarian cysts, enlarged ovaries and enlarged,
distended or thickened uterus was increased in treated females.

Preserved tissues forhistopath [abnormalities (including palpable masses) ,
adrenals, ovaries, pituitary, prostate, testes (with epididymides), uterus]:

Non-neoplastic changes included$ :
Adrenals - Cortical hyperplasia only in 2/14 control males and 3/15 low dose

males;
Testes - the increased incidence of testicular atrophy and interstitial cell

hyperplasia of treated groups was similar. There was a high incidence of
absence of sperm in the epididymes of high dose males.

Ovaries -,Corpora lutea were increased especially in unscheduled deaths (dose
related) . Only 2 high dose showed this change at final sacrifice, probably
(accd@ing to sponsor) because in several cases there had been regression
of corpora lutes with advancing senility. Dilation of ovarian bursa was
seen in treated but not controls.

Uterus - endometritis and pyometra were seen at the two higher levels in
unscheduled deaths. Such findings were seen at all dose levels but at a
lower incidence at final sacrifice. Hyaline change in the endometrial
stroma was seen in some of all treated groups but not in contxols.

Mammary gland - In treated the drug appeared to suppress the hyperplasia,
secretory activity and galactocele formation seen only in a portion of
controls.

Neoplastic Changes:
Pituitary - the incidence of pituitary adenoma was reduced in both sexes with

a corresponding decrease in the incidence of depression of the ventral
mid-brain.

Adrenals - only controls -d low dose showed a few cortical adenomas (higher
doses may have been s,tippressed).

Testes - interstitial cell adenoma showed a treatment-r-elated increase.
Skin: There was a marked treatment-related decrease in mammary fibroadenomas.
Ovary and Uterus - reported no tumors which showed evidence of treatment-

relationship. [Mid-dose, only, - 2 uterine squamous cell carcinomas]
Other tumors - were cons@ered generally in the range of spontaneous findings.

*
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Vagixaal Smears - showed no effect on the estrous cycle during the first 14
weeks. The two higher dose levels showed a dose-related prolongation of estrus
after 26’and 28 weeks of treatment which continued throughout treatment and by
weeks~64-65 incidence rate% were 90 to 100% in all treated groups. To a lesser
degree, controls showed a tendency towards prolonging the estrous phase from.
weeks 2,9up to 65 with acyclic or irregular cycles by weeks 76 to 78 indicating
nozmal physiological senility. — .-

An&lvsis of Hormone levels (Sponsor’s Report FCE 21336/432i):
‘ IUood Samples at 52, 7B, 104 weeks treatment. [Variability was wide andat

10?’weeks survival was low.]
; Q?, 80, 320 pg/kg/day - Mean Percentage values compared to controls.

Females:
Prol;ctin - Reductioxisat all levels tested were: 52 weeks (61, 86, 93%);

78 weeks (83, 78, 96%); 104 weeks (77, 67, 98%).
LH- 52 weeks (-3, -9, -19%); 78 weeks (+3, -14, -16%);

104 weeks (-9, +17, -40%)
Progesterone - Reduced: 52 weeks (66, 52, 49%);

78 weeks (78, 79, 74%); 104 weeks (59, 66, 54%). -
Estradiol - Increased: 52 weeks (130, 144, 78%);

78 weeks (90, 50, 17S%); 104 weeks (86, 89, 16%)
Progesterone/Estradiol Ratio - Reduced: 52 weeks (85, 84, 76%);

78 weeks (88, 88, 91%); 104 weeks (54, 83, 28%). A
\

Males:
Prolact*n - Dose effective reduction at all time periods.

52 weeks (76, 86, 86%); 78 weeks (59, 86, 87%);
104 weeks (96, 99, 99%).

LH - Increased at all doses at 52 weeks and less markedly at 78 weeks.
52 weeks (55, 95, 109%); 78 weeks (33, 58, 19%);
104 weeks (87(very high in one rat), 7, 7%).

Testosterone - Lowered by treatment, althoughno statistically significant
effect was seen. 52 weeks (-16, -34, -25%);
78 weeks (-37, +8, -13%); 104 weeks (+31, -37, +24%) mean + values
influenced by abnormally high serum values seen in two rats.

.;

C!G-101 (Caberuoline): ASelf-Ad ministration Studv to Bvaluat e the Psvcholoa ica~
Dependence Liabilitv by the Intracrastric Route in the omolau s Monkev.

Report KSI
4ZD(C??)/YZUbUU aca Nov. YZ (Report 238i). Batch: 9003C308
Q.A. : Present. .

Dose. 0.025, 0.05, 0.1 mg/kg/injection
~~imals:. 4 cynomolgus monkeys.

None of the animals showed a desire to self administer the drug at the
doses tested. A further period of involuntary injections at 0.1 mg/kg/injection
did not initiate lever pressing in 3/4 monkeys. An apparent drug-seeking
behavior was demonstrated by the fourth animal during the involuntary injection
period. The increased lever pressing activity persisted after the involuntary
injection period but the animal did not continue self-administration following
the increase in the fixed ratio to 3 ‘lever presses per one injection.

The sponsor thus considered it unlikely that the drug, at the doses tested,
possesses any overt psychological dependence in the cynomolgus monkey.
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CG-1OI (Caberqoline) : Assessment of the Phvsical Dependence Liability in Naive
CvnornoMus Monkeys followinu Two 28-Day Periods of Oral Administration.

dtd Jan 93. Study

(

KSI 42c!j921028 Batch 9003c308 “ Present.
;~our naive cynomolguh monkeys”were ~%ated orally with CG-101 twice daily

for two 28-day periods. Severe CNS stimulation was produced by the starting
dose of.5.o mg/kg CG-101; after one monkey died the study was restarted with 1.0

~/kg ~ily which produced continuous CNS stimulation and tremor:- —.
Benzodiazepam antagonist, Ro 15-1788, failed to precipitate any withdrawal

..-

s$~sior enhance any of the CG-101 residual effects during the first challenge.
Du<ing the second challenge Ro 15-1788 exacerbated agitation in one animal and
pile-erection in another. This significance was reported as unclear. At the
en~ af:the first 28-day dosing period, there were no signs of withdrawal nor
were there any exacerbations of the residual effects of CG-101. Mild tremor and
pilo-erecgion were observed in one animal each during the second withdrawal
period (week 10) making it difficult to interpret.

The sponsor did not consider these signs as indicative of withdrawal since
they were seen in conjunction with CG-101 residual effects.

Minimal body weight increases seen during dosing and withdrawal periods
were reported as not indicative of dependence. Food consumption reduced during
dosing periods, increased during withdrawal periods. Rectal temperatures at
first increased, tended to reduce as the study progressed.

Diazepam, also tested” (CNS depression and ataxia), was judgedto have an .
intermediatephysicaldependenceliability.

Effect of Caberuoline (FCE 21336) on pOStDartum Lactation in the Mouse.
Report 234i dtd June 1991. Batch 5/90 (free

base)
Cabergoline, given orally to lactating mice for 10 consecutive days,

starting within 24 hrs postpartum, at doses of 0.1, 0.3, 1 and 3 mg/kg/day,
inhibited milk production at all doses tested, as evidencedby the reduced total
litter weight and daily litter weight gain during treatment. The EDm for
lactation inhibition, calculated on the sum of litter weight gains during days
2-10 of lactation was 0.38 mg/kg/day.

Effect of Cabercroline on PostDartum lactation in the Rat and Lonq-te?nnEffects
on the Next Preqnancv and Lactation. Report 230i
dtd Jan 19?0. Batch SC 18GO03 (free base)

Groups of 9-10 lactating rats treated within 24 hrs postpartum with single
oral dose~.of 0.03, 0.1, 0.3 or 1 mg/kg showed a dose-related inhibition of
lactation, as evidenced by the decrease in litter weight gain. 0.03 mg/kg was
ineffective, inhibition was evident 24 hrs after treatment with 0.1 and 0.3
mg/kg, at 0.3 2/9 litters died day 4-5,. and at 1 mg/kg all 9 litters died days
3-5 of lactation indicating a strong suppression of milk production. The EDw
calculated during the first 4 days after treatment was 0.089 mg/kg.

A new pairing took place - there was no long-term effects on fertility,
fecundity and lactation in the dam.

Intravenous Studies of FCE 21336 Two-Week in Rats and Cmomolqu
Studv in Monkevs:

s Monkev and CV
- Studies N637-Q1389 (May 95), N638-

Q1390 (my 95), N630x [Mar 95).
Clinically, drug is to be given orally. In general findings were:
Doses up to 2500 mcg/kg/day iv. in the rat were considered to be well

tolerated and effects seen were similar to those seen with repeated oral
administration in the same’species.

Doses up to 1500 mcg/kg iv. in the monkey produced effects similar to
those obtained by repeated oral administration in monkeys.

A single 1.5 mg/kg dose iv. in the monkey produced no significant changes
in cardiac functions as revealed by ECG and blood pressure examinations,
[Minimal changes in repola~ization and the minimal decrease in blood pressure
in the:male monkey were as$ribed by the sponsor to ketamine anesthesia.]
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Reprints: Information Included:
‘clinical termination of unwanted pregnancy can be achieved by inhibition

of prolactin secretion in dogs. According to K. Onclin, et al. [J.Reprod. Fert.
Suppl. *47(1993), 403-409], when,1.65 pg/kg cabergoline was injected S.C. for 5

{ days”,)startingat day 40, ~regnancy was terminated in 100% of dogs in <6 days.
When started at day 30, 67% aborted and at day 25, 25% aborted. In all failures
anoth~~ treatment ofcabergoline caused abortion.

According to W. Jdchle and M. J5chle [J.Repr~. fert., sup~l. 47(1993),
419-424], 5-1s pg/kg cabergoline in the diet of feral cats for a mean of 4-9
d#ys starting on day 25-48 resulted in reduction of the size of the mammary
glqnd$and abortions usually within 3-5 days. When given latter (44-56 days)
ea>ly parturition was induced but not abortions. Females returned to fertile
eshm~after abortion or premature parturition. TO explore safety aspects, five
repeatedly aborted females were allowed to go to term; parturition occurred in
all caseq, an average of 64.5 days after the last observed mating.

J.PVerStegen, etal., [J. Reprod. Fert. 47(Suppl.): 411-417, 1993] showed
that abortion was produced (usually through fetal resorption) in 4/5 cats
treated on day 30 of gestation for 5 days with 1.65 pg/kg/day S.C. cabergoline.
It is reported that there were no side effects or behavioral disturbances.

Labelina: Needs Revision - See Comments below.

Comments andmConclusion: J
Do$tinex (Cabergoline) is a long-lasting dopamine (~) receptor agonist

with antiprolactin activity. It is indicated for oral treatment of
hyperprolac<inemic disorders, either idiopathic or due to pituitary adenomas.
It is usually given as an initial dose of 0.5 mg once a week which may be
increased to a maximum of 4.5 mg (9o mcg/kg) per week. [Cabergoline has also
been investigated for use in Parkinson’s disease (reportedly doses have ranged
up to 10.0 mg/day) under IND in HFD-120.I The secretion of prolactin by
the anterior pituitary is mainly under hypothalamic inhibitory control, likely
exerted through release of dopamine by tuberoinfundibular neurons. The
properties of Cabergoline appear to be selective, potent and long lasting. It
is reported that its prolactin-lowering activity, in normoprolactinemic rats was
found to be longer than that of bromocriptine or pergolide. That 8 hours after
oral treatment (maximal inhibition) Cabergoline is 11 times less potent than
pergolide,~ whereas at 24 hours it is equipotent to pergolide and 195 times more
potent than bromocriptine, and at 72 hours it is 4 times more potent than
pergolidej .bromocriptine being inactive. Receptor binding studies indicate that
cabergoline has low affinity for dopamine Dl, al- and a2- adrenergic and S-RT1 -
amd 5-HT2 - serotonin receptors.

Cabergoline’s antiprolactin action appears to occur as a result of direct
stimulation of dopaminergic receptors present in the lactotropic cells of the
pituitary gland. Even at high doses, it is reported not to appear to be
accompanied by an increased dopaminergic action at the CNS level.

Central dopamine agonism was reported to last up to 70 hours in MPTP
lesioned monkeys. [MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyrodine) is a
neurotoxic lipophilic molecule which readily penetrates into the brain where..it
causes destruction of the dopamine containing neurons of the substantialnigra.]

Studies in rats have implied that Cabergoline’s long durationof action can
be related to its slow rate Qf elimination from the pituitary. It has also been
found to persist for a lox time in vitro at the level of pituitary dopamine
receptors. It is well absorbed and followed by a rapid and extensive tissue
distribution which appeared to be the main determinant of low plasma
radioactivity levels and slow elimination.
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‘Cabergoline did not appear to affect LH response in various tests in rats.
Studies in immature rats did not show any androgenic, antiandrogenic,
estrogenic, antiestrogenic or antithyroid activity.

(

No progestational activity
was se~”n in rabbits. Studies in rabbits and dogs also showed Cabergoline to
inhi~it lactation. ,1

Tests in monkeys showed cabergoline to be unlikely to show any opioid- or
--barbiturate-like dependence liability. — - _— ——_...—-..-—. —-.

. L+ver enzyme studies show that there is SOMSindication for moderate SeX-
s’p”qctilceffects of Cabergoline as obtained for monoxygenase activities

does ~~~is’ reported that in contrast to many carcinogens cabergoline
si’~~cantly influence the cytochrome P-450 lA family.]

It qppears from the secretion of radioactivity in milk from lactating
female rats, that Cabergoline and/or itsmetabolites tend to accumulate in milk.

It is suggested that cabergoline might be the active species that elicits
striatal dopamine ~ receptor activity in the brain. (See p. 6 this review.)

Various toxicity studies including sub-chronic studies in mice, rats and
monkeys and studies of up to 52 weeks in rats and monkeys support safety of the
drug’s use. Although in the chronic rat study adrenal hyperplasia occurred at .
all doses and erosion of the glandular mucosa of the stomach occurred at the
high dose (the drug’s pharmacological action also affected pituitary, gonads and
uterus) } there were no clearly drug or dose related toxicities noted in the
chronic monkey study.

Ingen&al, due to Cabergoline’s specific activity on the endocrine system,
reproductive tests could only be performed in rats by using very low dose levels
(lower than antiprolactin activity threshold values) or by modifying standard
protocols.

Fertility studies (doses expressed as base) in rats showed 3 pg/kg/day to
totally inhibit fertility and 2 pg/kg/day to be the maximum dose level which
allows implantation in rats on repeated dosing. (Due to species differences in
the role of prolactin this might not be a true indicator of effects in humans.)
None of the standard reproductive parameters including behavior, general
condition,, food intake or body weight were impaired either in the treated males
up to 320 #g/kg/day or treated females of the FO generation or in the untreated
FI genera~ion in doses up to 2 #g/kg/day.

No teratogenic properties were seen in mice at doses up to 8.0 mg/kg/day,
nor in rats at doses up to 25 pg/kg/day although there was a very high increase
in early resorption in rats at this dose.

Four rabbit teratology studies were carried out with FCE 21336 in 2 strains
of rabbits at four different locations with three different batches of drug.

The study at doses up to 200 T/kg/day in New Zealand
White rabbits showedno significant embryotoxic orteratogenic effects; however,
the number of resportions and the incidence of delayed fetal development were
increased.

The
White Russian rabbits.

study was carried out In
No malformed fetuses were found at the highest dose of

500 pg/kg, however there were 3 fetuses with malformations at 5 pg/kg scoliosis,
hemicephalus and immobile, stretched hind limb) and 1 a 50 pg/kg (omphalocele) -
reported as spontaneous ac$ardinq to laboratory experience.

used New Zealand White rabbits at dose up
to 4000 mcg/kg. There was a dose related increase in number of various
malformations. (See report p. 11) According to the sponsor the incidence of
malformed fetuses in the low and mid-dose are lower than in the high dose (most
in two litters) and although there were no malformed fetuses in present controls
they are within range andstype of historical controls. From this study the
suspic-ion of teratogenic p~tential cannot actually be ruled out.
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Another studv using New Zealand White rabbits was conducted by
at dose up to 8.0 mg/kg. A.lthoughnot statistically significant

some increases were seen in pre- and postimplantation loss. Total malformations
foundin3 (3), 5 (4),

t
7 (5) and 7 (7) fetuses (litters) showed isolated changes

with;.~ apparent lack of ~ose repsonse.

~t.doses up to 100 pg/kg maternal toxicity and the duration of gestation
Sndphysiologyof parturition were not affected in the rat. However, due to the
specific activity of Cabergoline on milk secretion, a dose dependent inhibition
o~ postnatal development and a high pup mortality was observed from 6-10 pg/kg
onw?rds.

..
%: fIn order to study the direct effects of higher dosages, cabergoline was

given orally to newborn pups from day 7 to day 13 after birth. Neither growth
nor behavior was impaired at doses up to 90 pg/kg/day , and at maturity rats
showed only minimal hematology or blood chemistry changes.

Prolactin is known to be a luteotropic hormone, able to maintain the
functionality of corpora lutea and progesterone secretion for long periods of
time. Prolactin exerts a luteotropic activity and maintains progesterone
secretion in rodents (rats) but not in women.

Carcinogenicity tests [See attach Statistical Review (including tables).]
Carcinogenicity studies were carried out inmice (O, 20, 140, 980 pg/kg/day) and
rats (0; 29, 80, 320 #g/kg/day). In the mouse study females showed some
decreas~ bQcfyand body weight gains. Food consumption of all treated groups
was at times decreased. Findings in the uterus of treated females appeared dose
related and~included a higher incidence of abnormal size, cyst, masses and
abnormal color. Histopathology showed females to have an expected range of
findings reflecting a probable alteration in hormone ratios caused by treatment.
These included a reduction in mammary gland hyperplasia and secretory activity,
increased incidence in epithelial hyperplasia and/or stromal proliferations in
the uterus, ce?wix and vagina, and a small increase in smooth muscle tumors
(reported similar to historical) in the cemix and ovary.

There was a small increase in the incidence (reported as similar to
historical data for the strain) of leiomyomas and/or leiomyosarcomas in the
mouse uterus and cervix (cemix PC O.O5) . The incidence of benign tumor
hepatocellular adenoma (pc 0.05) in the female livers was O, 0, 1, 2 control
through high dose..

Rat kmdy weights and weight gains were decreased in treated females. Food
intake was also decreased. Both females and males showed an increase in
abdominal masses and testes were enlarged in mid and high dose males. A dose
related increase in uterine enlargement, distension and masses was seen in
females. Females also showed enlarged spleens, extramedullary hemapoiesis, and
lymphoid hyperplasia. The extent of non-neoplastic findings in both sexes
reflected the inhibition of prolactin secretion.

Neoplastic changes were also reflective of the pharmacological activityof
the drug - pituitary adenomas were decreased in both males and females, mammary
fibroadenomas were decreased in females and interstitial cell adenomas (8, 14,
31, 28 control-high dose) were increased (Pc 0.05) in male testes. There also
appeared to be a slight increase (Pc 0.05) in skin malignant basal cell
carcinoma (O, 1, 0, 2 control-high dose) male rats.

Also probably relatedto a secondary response to the non-neoplastic changes
was a slight increase in malignant tumors of the uterus and ce~ix. The sponsor
reports stromal sarcoma (,trendwith actual dose only: P<O.OS) and squamous
carcinoma (chi-quare value for intergroup differences: PcO.005; Test for trend
with dose level: PCO.05) in the utems to be statistically significant.
[FDA Statistical Review - (According to Haseman’s rule!) None of the tested
tumor types in female rats showed a statistically significant positive linear
trend. ] ~m

4
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The life span treatment of rats with the same does as the CA study showed
somewhat similar findings. Neoplastic changes included a reduced incidence in
pituitary adenoma, a treatment related increase in interstitial cell adenoma of
the testes, and mid-dose only, 2 uterine squamous cell carcinomas. Other
neoplastic changes were considered generally in the range of spontaneous
findings. Hormone levels in general for females showed reductions inprolactin,
LH levels (some variable), progesterone and progesterone/estiadiol raeio
(estradiol was increased). For males prolactin and testosterone (also some
increases) were reduced and LH increased.

Vaginal smear patterns showed that cabergoline at all tested doses
progressively shifted the estrous cycle picture from the predominant continuous
diestrous (acyclicity) obsened in controls (specifically after 52 weeks), to
that of extended or prolonged estrous. This alteration can be attributed to
prolactin secretion inhibition caused by cabergoline.

Pathological effects on Leydig cells obsemred in the CA study in rats, as
well as in the 1 year rat study, have not been seen in either the mouse CA study
or in the 1 year Monkey study. Hormonal findings in rat may thus be species-
specific. *

It is reported that as expected from its specific pharmacological activity,
cabergoline dosing resulted in PRL secretion inhibition at all doses employed
and at each time evaluated. As already observed in female animals, control male
rats showed increased serum PRL levels at the end of the treatment period (104
weeks), probdbly as a consequence of the spontaneous development of pituitary
adenomas(asconfirmedby examination) , due go an age-related reduction of the
dopaminergic tone at the hypothalamic level;

A battery of mutagenicity tests [gene mutation (S. typhimurium, S. pombe
Pi, V79 cells), DNA repair, (S. cerevisiae D,) chromosomal damage (human
lymphocytes and mouse bone marrow] all gave negative results.

According to the sponsor, rats ‘in subchronic and chronic studies were
adequately exposed to compound, the AUC values obsemed at 3.2 and 5 mg/kg/day
being 36-72 times higher and ~ values being 66-148 times higher than those
measured in humans (7 mg in Parkinson’s) . Also, in animals treated with the
highest dose used in the rat carcinogenic study (0.32 mg/kg/day) the exposure
to the test compound was fairly prolonged, covering the interval between doses,
and AUC and C- valuesin rats were 2-3 timeshigherthan thosemeasuredin
humans .

Labeling nseds revision. Among other revisions, when plasma drug levels
are available, human exposure should be expressed in terms of multiples of the
AUC obse~ed in preclinical studies. In the absence of plasma dmg levels, drug
exposure compariso~s between preclinical and clinical doses should be based on
surface area (mg/m) rather than on mg/kg.

Pharmacology recommends approval of Dostinex (cabergoline) for treatment
of hyperprolactinemic disorders, either idiopathic or due to pituitary adenomas.
However, Labeling needs revision.

Pharmacol
-. ,

cc:
Original NDA 20-664; IND
HFD-24 JDeGeorge
HFD-400 JContrera
HFD-345
HFD-51O NDA 20-664; IND
HFD-S1O AJordan
HFD-51o DHertig
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1.BACKGROUND:
NDA 20-664 was submitted for cabergoline tablet. Cabergoline (N-[3-(Dimethylarnino)propyl]-N-
[ethyhmino)carbonyll-6-(2-propenyl)-8&crgoline-8-carboxamide,Fig.I)isanergoline derivativewhich
is fredy soluble in ethanol, chloroform and N;Ndirnethylfonnamide, slightly soluble in aqueous 0.1 N
HCL, and insolublein water.The pICaof the two basic groups, Ndimethylarninopropyl and N-propenyl,
are 9.3 and 6.4, respectively. ‘1’llepH of a suspensionof the substance in twice distilled water at room
temperature is 9.2, and the partition Coefficient of cabergoline (CAB) in octanol/phosphate buffer (pH
7) is 1.1. The drug sukance is stable in light and oxidative condtions. Fifty pg/ml of the drug in human
plasma stored at -2(FC is stable for up to 18 months, and in urine (2000 pghnl) is stable for up to 12
months. At a concentration of 1500 pghnl cabergoline is stable at room temperature or 4°C for 24 h. In
the urine at the same concentration, it is stable for 1 h at room temperature and for 23 h at 4°C.
The drug possessesselective,potent, and long lastingDzdopaminereceptor agonist activity. It is reported
to have a long lastingprolactin(PRL) lowering effect in animals and humans. Cabergoline (CAB) is said
to have a much higher aflinityfor Dzre.cZptorsthan fir D, receptors and very low affhity for adrenergic,
serotonin, or histamine receptors.
The NDA has been submitted for the use of CAB in the treatment of pathologic hyperprolactinemic
duorders of idiopathicoriginor due to rnicroprolactinoma(adenornawith a diameter of < 10 mm). The
proposeddosageregimen is 0.5 mg once a weekadmirkered orally. The Sponsor proposes that the dose
may be increased in 0.5 mg increments according to the patient’s serum prolactin level to a maximum
of4.5 mg. ●

1.1 SYNOPSIS:
Sixteenstudieshave been performedin healthy subjects and patients to characterize the pharmacokinetics
of CAB.
Dose Proportionality: Results from single and multiple dose studies indicate that CAB exhibits dose
independent pharmacokinetics. In a single dose study involving the administration of 0.5, 1, and 1 mg
doses to subjects, no significant difference was found in the AUCSnormalized to the 1 mg dose. In a
multiple dose study involving the administration of 0.5 mg bid for 15 days, an accumulation ratio of 1.73
with a caefflcient of variationof 89% was estimated. Large inter-subject variability and oscillating values
of plasma levels within individual kinetic experiments were observed in this study, and in fact all the
pharmacokinetic studies. This was attributed to plasma values being frequently near the detection limit
of the RIA method, and possible interference by unknown metabolizes. CAB exhibits dose independent
pharmacokinetics up to a 7 mg dose level that was studied.
Mass lkzkznce CAB is extensively metabolized. Five healthy volunteers were given a single oral dose
of 1 mg 14C-Cabergoline. The mean urine excretion accounted for 22.3*4.1% (mean tS.D.) of the
administered radioactivity, while in the two subjects taken into consideration for the excretory balance
56% and 57.8%, respectively, of ti]oactivity was found in the feces. Fecal excretion only becomes
significant after the third day. In these two subjects, therefore, the percentage radioactivity excreted
accounted for 80.0% and 78.7% of the administered dose.
Mer oral administration of 0.6 mg 3H-Cabergoline solution to three subjects, radioactivity was mainly
eliminated by the fecal route (72% tier 10 days). Urine cmtaind 17% of the dose after the same period.
The major metabolize of CAB identified in the urine is 6-aIlyl-8&carboxy+rgoline which occurs as a
remdtof the hydrolysisof the acylureabond of the parent compound. Afier administration of either 14C-
Cabergoline or 3H-Cabergoline, this metabolize accounted for 41% and 38%, respectively, of the
radioactivity excreted in 0-24 h &e sarnpie.
Distribution auf Protein Binding: There was no intravenous administration of drug to permit the
estimation of the volume of distribution of the drug. The drug is 40 to 42% protein bound and the
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binding is independent of drug concentration.
Elimim”on Half-Life TIM elimination half-life of the drug has beenestimatedfrom urinarydatatobe
63 to 69 h.
RelativeBim”hfiliry The bioavailabilityof CABtabletrelative to solution (cahxdated ftom the amount
of drug excreted unchanged in the urine) was 99% (geometric mean) with a 90% confidence interval
of 68- 144%.
Special Population: Renal impairment does not afkct the pharrnacokinetics of CAB: However, the
plMITMCOkinetiCSof the drug is affectedby severehepaticimpairment(Child-Pugh score 11). There were
no age effect studies and no pooled data analysis was done to examine age effect.
Dmg Jiueracn”on:L-dopa and ldeprenyl did not affect CAB phaxmacokinetics.Also, CAB was found not
to influence the pharmacokinetics of ldeprenyl.
Food Effect Twelve healthy male volunteers received a single oral dose (1 mg) of cabergoline under
fasting conditions and after a standard meal (Mgh-fatbreakfast) according to a randomized cross-over
design with a 4 weekwash+ut period. Wry low plasma concentrations of cabergoline were found under
both fasting and fed conditions for all subjects even though several subjects showed measurable plasma
levels of the drug up to 336 h tier dosing. The percentage of administered dose excretqi in the urine
ranged from % (average 1.2+ 1.1 %) and from % (average 1.3*0.7 %) under
fastingand fed conditions,respecdvely.Food does not appear to affect absorption of cabergoline in man.
Pharrnacokinetics/Phannacodym”c Relationship: The characterization of the pharmacokinetic
/pharmacodynamic ‘relationship was not possible because of assay limitations - low levels of the drug
could not be measured in the plasma.
Dissolution: Dissolution tests were conducted in 500 ml 0.1 N HCL at 3?C using USP apparatus 2
(paddle) at 50 rpm with serial sampling at 5, 10, 15 and 30 min. More than 80% (range:

%) of the drug was dissolved in 9 min. The batches tested were those used for clinical trials
(TF123436 (study HPRLO07), TF/23549 (study 21336/ONC/026), TF/23613 (studies APLHKIOO1,
APLHIUO04, APLHKIO05)and stability studies (N3001, N4001 and N4002)., N3001, N4001 and
N4002). Although the Sponsor proposed a dissolution specification of Q - @% at~min., it would be
reasomble to set the dissolution specification at @ min - Q =*%.
2. FORMULATION:
Table 1 summarb drug formulationhistory. The Sponsorused three different clinical trial formulations
for the 0.5 mg tablet. These clinical trial formulations and the to-be-marketed formulation were slightly
different. The clinical trial formulations included an overage which ranged from %. The
differences in formulation are presented below:

CLINICAL AND TO-BE-MARKETED FORMULATIONS FOR CABEROOLINE (0.5 mg active
ingredient per 80 mg tablet)

Ingredient per To-be-marketed Clinical Trial Clinical Trial Clinical trial
80 mg tablet Formulation formulation formulation formulation

YI’36 PT 12 PT 30 PT38

Cabergoline mg mg- mg- mg-
Leucine, USP mg mg w mg
Lactose /

(anhydrous),
/

NF mg ‘w Jmg mg

.
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*includesa 10% overage ad 6mm mud tablet,●*includes a 5% overage and 6 mm roundtablet,***
includes a O%overage and a 6 tmn round tablet.

TIWshape of the t-bc-xnartketcd forrmdation differed fkom the 6 mm round tablet evaluated in the
clinical trials.
The PT 12 formulationwas the major formulation used in most of the pharmacokinctic.studies. The PT
30 fonmdationwas used m the renal impairment and hcpatic insufficiencytrials. The PT 38 formulation
was used in one of the levodopa drug interaction studies. The to-be-marketed formulation was not
evaluated in the clinical / PK studies and no biocquivalencc study was performed to assess the
biocquivalcncyof the to-be-marketedformulation when compared with the clinical trial formulations. In
Iicuof the latter the Sponsorpafonncd dissolutiontestson variousbatches. Three batches used in clinical
trials and three batches manufactured on a commercial scale were evaluated, and the rcsuks are shown
in the figure below.

.

In Vitro Comparative Dissolution Profiks of CIinical Trial Formulations and to-bMarkted
Formulations

3.GENERAL COMMENTS
1. The Sponsor should develop a more specific RIA method for quantifying CAB plasma levels.

Altcmativcly, the scnshh@ of the more spedlc HPLC assay should be significantly improved
upon.

2. The nonspccificity of the RIA assay casts serious doubts on the reliability “of CAB leveJs
measured,and renders the resultsof the PK studies inconclusive. ‘Iltus, most of the plasma data
which for most of the times were near the limit of detection are to be interpreted with caution.
A highly sensitive and specific assay is necessary for the proper characterization of the
pharmacokinctics of the drug~ of course pharmacokinctic/pharmacodynamic rchtioqships.

/

>L -

3. It is wrong to use historical data (in this case results tim a food effect study) as wntml for
mmparison withdata obtaincdinthcrcnal hn@mcnt study. ‘flu cohort of subjects are different,
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4. The Sponsor’sproposeddissohxion method isacce table. It is, therefore, recommended that the

&
dissolution specificationbe set at~min - Q = .

4. LABELING COMMENTS

S. RECOMMENDATION:
The Pharmamkinetics Section of NDA 20-664 is acceptable to the OffIce of Clinical Pharmacology and
Biopharmaceutics. However, the above general and labeling comments should be conveyed to the
Sponsor.

$[ y!@
Ene I. Ette, Ph.D...: . ... .
Raymond Miller, Ph.D<>~=J!$fl?
P&cometrics Staff- - ‘

ti’L’&H initialedby H. Y. Ahn, Ph.D. ... .

Biophaxm Day Attendees: Lesko, C91~ins, Chen, Lazor, Mahnowski, Gillespie, Shiu, Ette, Miller

cc: NDA 20-664 (Orig.), HFD-51O, HFD-855 (Ette, Miller), HFD-870 (Chen ML, Ahn), HFD-850
@ko), HFD-340 (’Vishwanathan),HFD-205 (FO1’),Chron, Division, Drug, Reviewer’s Files
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6.SUMMARY OF STUDIES

6.1 ASSAY METHOD A sensitive, precise, accurate and reproducible but non-specific
radioimmunoassay method was used for the quantification of CAB and its metabolizesin body fluids.
A less sensitive but specific HPLC was also developed.

6.2 SINGLE DOSE / MULTIPLE DOSE PROPOR170NUTY STUDIES

PLASMA LEVELS AND URINARY EXCRETION OF CABERGOLINE IN THE HEALTHY
VOLUNTEER: APPLICA’ITON OF A NEW DEVELOPED RIA @TUDY 606i)
The purpose of the study was to set up a radio-immunological method for the determination of
cabergolinein biological fluids and to evaluate hs suhability when the method is applied to the analysis
of samples taken from subjects given Angle dose of 1 mg.
Cabergolinewas made immunogenicby conjugationto bovine serum albumin (BSA) through a methylene
bridge. The imrnunogen given to four rabbits produced an antiserum that could be used in the
radioimmunoassay. Six healthy male volunteers received a single oral 1 mg dose of cabergoline.
Cabergolinewas suppliedas whitetabletscontainiq 0.5 mg (batch TF/23374), and each subject received
two tablets. Blood samples were taken from Oto 168 h after administration and plasma assayed by WA
for cabergolineandprolactin leveIs.Urine was collectedwithin the same interval and cabergoline assayed
by RIA.
Plasma levels were under the sensitivity limit of 80 pghnl for the assay in all cases and could not be
quantifiedby direct analysisof plasma.To improve the sensitivity a selective extraction step was applied
to some plasma samples of the volunteers before the MA assay. Values of unchanged drug in the range
15-80 pg/mI were found but should only be considered as indicative because of the lack of suitable
controls. Urinary excretion between 0.6 and 2.8% of the dose was determined in the volunteers who
received the drug.
The RIA describedwas successfullyused in the determination of the urinary excretion of cabergoline in
healthyvohmteers.The resultswere consistent with other data. The sensitivity of 80 pghnl for the assay
was not adequate to measure cabergoline accurately in plasma.

Note: A more sensitive IUA assay with a limit of sensitivity of 12 pghnl was later developed.

EVALUATION OF CABERGOLINE ELIMINATION HALF-LIFE IN URINE OF
HYPERPROLACTfNEMl C PATIENTS TREATED WITH A SINGLE ORAL DOSE OF
CABERGOLINE(O.5, 0.75 OR 1 MG) (STUDY 608i PK)
The purpose of this study was to obtain urinary data on cabergoline afier single oral administration of
three different doses (0.5, 0.75, 1.0 mg) to hypetprolactinemic patients, as well as the effect on serum
prolactin levels.
Eighteenfemalepatients were divided into three groups of six subjects each and each group was treated
with a singleoral dose 0.5 mg, 0.7 mg and 1 mg cabergoline, respectively (Batch no. TF/23342). Urine
was collectedup to 168 h tier dosing for cabergoline determination, and blood samples were collected
for prolactin determination.
The total urinary excretionof the unchangeddrug accountedfor 0.2-1.3% of the administered dose (Table
2). The data showed large variatioti among subjects at all the three doses studied. The profile of the
excretionrates vs time was relativelykegular in all the patients so that the half life of 79 to 115 h could
only be estimated in 10 of the 18 patients and is very suspect. Serum prolactin levels were inhibited up
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to 168 h after dosing but no dose response relationship could be identified.
The irregular excrelionratesmaybe due to incompletecollection of urine and thus spurious results. The
half life of 79 to 115shouldbe confirmedwhh fiuther studks. Because of the parallel nature of the study
one cannotdraw any conclusionsaboutdose linearity. The normalized amount excreted does not indicate
a difference.

m4sm Lmm.s m tnumzyk3xcwrIorNOF CABERGOLINE AFrER SINGLE ow
ADMINBIXATION OF THREE DOSES (0.5, 1, 1.5 MG) IN HEALTHY MALE VOLUNTEERS
(STUDY 611i PK)
The purpose of this study was to evaluate the urinary excretion and plasma levels of cabergoline after
single oral administration of three different doses (0.5, 1, 1.5 mg) in male healthy volunteers.
Volunteers received three different single oraI doses of cabergoline (0.5, 1, 1.5 mg). Urine and plasma
sampleswere collected up to 168 hours after dosing. Each administration was separated by a five-week
wash+mtperiod. Cabergolineconcentrationin plasmaand urine samples was measured using a previously
validated RIA method.
The percentagesoftheadministereddosesofcabergoline excreted in urine were 1.1+0. 1%, 1.1+0. 1%,
and 1.2*O. 1% for the 0.5, 1, and 1.5 mg doses, respectively(p=ns)(Table 3). Cabergoline AU~l~ and
Cm normalized to the 1 mg dose were compared by two-way analysis of variance (Tables 4 & 5); no
significant difference was found for AUC; normalized C- after 0.5 mg was significantly higher than
after the 1 and 1.5 mg doses. Large inter-subject variability and oscillating values of plasma
concemrationsinsidethe individualkinetics, probably caused by the plasma levels frequently near to the
detectionlimit of the method,as well as interfertme produced by some unknown plasma metabolizewere
obsemed.
These results demonstrate that, in the dose range 0.5-1.5 mg, the pharrnacokinetics of cabergoline are
probably dose independent.

PLASMA AND URINARY EXCRETION OF CABERGOLINE AFI’ER A SINGLE AND
MULTIPLE DOSE REGIMEN (STUDY APL PHKI 004)
This study was performed to investigate the pharmacokineticsof CAB after single and multiple dosing
in female subjects in a regimen similar to that used in hypetprolactinernic patients. 12 healthy female
vohmteers (weight: 63.5 A 7.19 kg, age: 24.0 + 3.81 yr , and height: 167.0 k 5.69 cm) received a 1
mg [two 0.5 mg tablets (batch #: TF/23613)] oral dose of CAB after a high fat breakfast, and 15 days
later they were started on 0.5 mg bid regimen for a four-weekperiod. Plasma and urine samples were
allected for 14 days at specified times after the first dose, and after the last dose for the determimtion
of CAB levelsby MA. Statisticalmoments analysis method was used for pharmacokinetic data analysis.
Large inter-subjectvariabilityand oscillatingvaluesof plasma levels within individual kinetic experiments
were obsexved in this study (Table 6), probably caused by plasma values being frequently near the
detection limit (12 pghnl) of the method as well as possible interference by unknown metabolizes.
Accumulation calculated from the ratio of AUCm~- su ~: AuCm@.s~ ~ WaS 1.73 with a coefficient of
variation (CV) of 89%.

PLASMA LEVELS OF INCREASING D&ES OF CABERGOLINE IN PARKINSONIAN
PATIENTS (STUDY CAB TOPD/O@
The study was designed to evaluate the linearity of the pharmacokinetics (PK) of CAB at steady state.
Nine idiopathicparkinsonian patients (7 males and 2 females, weight: 75.67+10.06 kg, age: 64.0f7.6
yr) receiving stable levodopa medication two weeks prior to the study were enrolled in the study. No
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other medication other than Ldopa was taken by the patients. Three different doses (3, 5, and 7 mg) of
CAB requiringtabletsof ~erent strengths [0.5 mg (batch # TF123374), 1 mg (batch # TF/23467), and
2 mg (batch # TF/23477)] were tested at three different experimental sessions. For each session a
cabergoline dose (given once d@y) was maintained constant for a period of at least 18 days before a
further modificationof the dose was applied (day O). CAB administration for 18 days was done in order
to reach steadystate sime CABurinaty elimination half-life was estimated in a previous.study to be 63-
69 h. Each day’s dose was administered with breakfast. Blood samples were collected before CAB
administration on day -2,-1, andO.On day O(theeighteenth day) blood samples were taken at specified
times for up to 24 h afier drug administration. Statistical moments analysis method was used for data
analysis. To evaluate the linearity of the kinetics, ~, C-, and AUC values obtained from patients
(N = 6) who received the same doses (3, 5 and 7 mg) were normalized to the 1 mg dose and compared
for differenm among doses using a two way ANOVA. No significant differences were detectedforany

oftheparameters(Table7),buttherewas significantinter-subjectvariability.
.

6.3 MASS BALANCE STUDIES

PHARMACOKINETICS AND EXCRETION BALANCE OF “C-CABERGOL~ IN W
HEALTHY VOLUNTEERS (STUDY 610i PK)

Five healthyvolutm!tmweregivena singleoral dose of 1 mg *4C-Cabergoline(FCE 21336). Immediately
before dosing, 17 ml of distilled water were added to the solution of 1 mg *4C-Cabergolineas free base
in 3 ml of distilled water containing HJKI ● The mean urine excretion accounted for 22.3*4.1%
(mean+ S.D.) of the administeredradioactivity,while in the nvo subjects taken into consideration for the
excretory balance (subjects 2 and 4), 56% and 57.8% of radioactivity was found in the feces,
respecdvely.Fecal excretiononlybecomessignificm &r the third day. In these two subjects, therefore,
the percentage radioactivity excreted accounted for 80.0% and 78.7% of the administered dose (Table
8). The unchanged drug and metabdites present in urine were identified and quantified by separation
through resin columns and comparison with reference compounds. In urine the main radioactive peak
detected in O-24hwas the acidderivativeFCE 21589amounting to 41 % of urinary radioactivity, whereas
unchanged cabergoline accountedfor 10%. Less polar rnetabolites amounted to 20% and radioactivity
detected as polar metabolizesamounted to 6%. The remaining radioactivity was distributed among
metabolizesFCE 21590(7%), FCE 27391(5%) and FCE 21904 (8%) (see Fig 2). In the 24-72h interval
cabergolineincreasedto 24% of urinary radioactivity, while FCE 21589 decreased to 29%. The relative
percentages of the other compounds did not change significantly.
Mer oral administrationof ‘KXabergoline, radioactivity is mainly excreted in feces. TIds may indicate
biliary elimination because of the delay in appearance of the radioactivity. Cabergoline undergoes
extensive metabolism after oral administration giving several metabolizes, known and unknown. The
major metabolize is the acid derivative of cabergoline FCE 21589 indicating that hydrolysis rather than
oxidation is the major metabolic pathway for cabergoline.

PHARMACOKINETICS ~-CABERGOLINE lN W HEALTHY VOLUNTEERS (STUDY 605i
PK)
After oral administration of 0.6 mg 3H-Cabergolinesolution to three subjects, radioactivity is mainly
eliminatedby the fecal route (72% after 10 days). Urine contains 17% of the dose after the same period
(Table 9). The unchanged drug anti metabolizespresent in urine were identified by comparison with
reference compounds and quantified by radio-TLC analysis. Cabergoline is extensively metabolized.
Unchanged drug in O-24h urine represents less than 14% of total urinary radioactivity, reaching 20%
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(-3 % of dose) in the O-96h urine. The acid derivative FCE 21589 is the main metabolize, amounting
to 30% (-5% of dose) of the urinary radioactivity in O-96hr.

6.4 RE.LATIVE BIOAVAILABILXTY . .

URINARY KINETICS AND RELATIVE BIOAVAILABILITY OF CA.BERGOLINE (1 MG
TABLETS VS SOLUTION) AFI’ER ORAL ADMINISTRATION TO HEALTHY FEMALE
VOLUNTEERS (STUDY 609i PIQ
The purpose of this study was to obtain urinary pharmacokinetic data on cabergoline after single oral
drninistration of 1 mg to fernale healthy volunteers and to evaluate the relative bioavailability of 2x0.5
mg cabergoline tablets vs 1 mg cabergoline solution.
Twelve healthy female volunteers, aged 23-35 years, were treated according to an open, randomized,
crossover design, with cabergoline (1 mg oral dose) both as tablets and as a solution. Tablets were
administeredas two 0.5 mg cabergolim(batchTF/23468)tablets and solution as fieezedried cabergoline
(batchSF/1038)reconstitutedwith tap water. The two administrations were separated by a 4-week wash-
out period. Cabergoline and prolactin were measured in urine and phsma, respectively, by RIA. Blood
samples were collected before and up to 30 days after dosing. Urine was collected before and up to 8
days after dosing.
For each urinazyc+ection interwd,the averageexcretion rate was calculated and the data plotted against
themidpointofthecollectionintervalonasemilogarithmicscale.Cabergolineelimimtionhalflifewas
estimatedbyleast-squaresfittingofdatajudgedtobeontheterminallinearpartofthecurve.Relative
bioavailabilityofcabergolinetablets(T)vsthesolution(S)wasestimatedfromthetotalamountof
unchangedcabergolineexcretedinurine(Ae)bytheratio:F~~=A@A~.
CabergolineelWion half-lives calculated from urinary data were 68 and 63 h after administration of
the tablets and the solution, respectively. Urinary excretion of unchanged cabergoline accounted, on
average, for 1.92%(range, ) and 1.8% (range, ) of the dose after administration of
the tablets and the aqueoussolution, respectively. Relative bioavailability of tablets vs solution was 99%
(geometricmean with the 90% confidenceintervals of 68-144%)(Table 10). Prolactin levels in 10 out of
12 subjects fell below the detection limit of the assay (1.5 pghnl) after both treatments. The mean
maximumpmklctti decreaseof about70% was achievedby 2 or 3 hours after dosing, the effect persisted
up to 9 days, being completely exhausted 23-28 days after dosing.
The recovery of unchanged Cabergolinein urine was very low and consistent with previous studies.
Basedon total amountof unchanged cabergolii excreted in urine there is some evidence that the extent
of absorption after tablets and solution are similar, albeit highly variable.

6.5 STUDIES IN SPECIAL POPUL4170NS

RENAL IMPAIRMENT

PHARMACOKINETICS OF CABERGOLINE (1 MG SINGLE ORAL DOSE) IN PATIENTS
WITH RENAL INSUFFICIENCY (STUDY CBA PHKI 022)
This study was performedto assessthe pharmacokinetics (PK) of a single 1 mg dose (two 0.5 mg tablets,
batch#: TIV23718)of CAB inpatients with impaimdrenal function. This was an open, non-randomized,
singledose study lastingfor 14 days, Twelve renal impaired patients (6 males and 6 females, age: 53.33
t 12.24 yr, weight: 62.17 t 11.26 kg, height: 164.33 f 6.91 cm) participated in the study. Patients
were categorizedinto two groups: moderate(cmatmme“ “ clearance (CRCL): 30 to 59 ml/rnin, 47.0 + 12.2
rnlhrtin) and severe (CRCL: 10-29 rnl/min, 16.4 t 8.0 mlhnin) renal impairment. Blood and urine
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samples were collectedbeforeand after drug administrationat specified times for up to 336 h after drug
administration.
Oscillating plasma levels precluded the estimation of the elimination of half-life from plasma data.
However, Ae and AUC were ca@hted using moments analysis.
The Sponsor made a comparison of results obtained in this study with those obtained using healthy
vohmteersin the food effect study. This historical comparison is inappropriate. None of the parameters
evaluateddifferedsignificantlyin the two patient groups (Tables 11 & 12). Compared with data obtained
!iom the food effectstudy in healthyvolunteers(CRCL: 104.I A 22.3 mMnin), pharrnacokinetics of the
drug were similar in both renal impaired and unimpairedpatients, The PK parameters (mean A SD) for
the healthy volunteers (from the food effect study) and the two groups of renal impaired patients were
= fol]ows: ~dthy subjects - C-: 69.1 A 38.3 pg/~, T-: 2.6 h (media wi~ a ~geof
h), AU~lW :2861 t 1673 pg.hhl, Ae: 11.9 + 11.4 pg; moderate renal impairment- C-: 86.7 k
34.8 pghnl, T-: 1.6 h (median with a range of h), AU~lm: 3778 A 2466 pg.hhd, Ae: 12.6
A 11.0 pg; severe renal impairment-~: 66.7 t 42.1 pghnl, T-: 2.6 h (median with a range of

h), AUC ~lm :2834 t 3831 pg.hhnl, Ae: 4.4 A 2.7 pg.

HEPATIC INSUFFICIENCY

PHARMACOKINETICS OF CAB (1 MG ORAL SINGLE DOSE) IN PATIENTS WITH HEPATIC
INSUFFICIENCY”(STUDY CBA PHKI 021)
The objective of thii study was to assess the PK of a single 1 mg dose (two 0.5 mg tablets, batch #:
TF/23718) of CAB in patients suffering from hepatic insufficiencysince the drug is highly metabolized
and bile is an important route of elimination. Twelve adult patients (9 males and 3 females, age: 48.58
A 9.39 y, weight: 63.08 k 11.92kg, and height: 170.08 + 6.84 cm) who participated in the study fell
into three hepatic impairment groups according Child Pugh classification (hepatic insufficiency of grade
A (score 5/6), B (score 7/9), C (score 10/1l)). No patients were included with a score higher than 11.
Blood and urine samples were collected before drug administration and at specified time intemtls up to
336 h after drug administration. Pharmacokinetic data analysis was done using the statistical moments
analysis method.
Hepatic insufficiencyup to grade C (score 10) may not affect CAB PK, but caution is required in cases
of severe hepatic insufficiency (score 11) ( see Tables 13 & 14, and Fig. 3- a local regression (loess)
fit to the data).

6.6 DRUG INTERAC170NS

EVALUATION OF PHARMACOKINETIC INTERACTION BETWEEN CAB AND LDOPA IN
“DE NOVO” PARKINSONISM PATIENTS (STUDY PHKI 025)
The objective of the study was to evaluate the effect of concomitant administration of ldopa on CAB PK
in patients with Parkinson’s disease. This was an open label study in which 10 patients were enrolled.
After a wash out period for excluded medications, patients were given CAB in increasing doses up to a
daily dose of 2 mg which was maimind for 3 weeks (see Table 15). me dosage strengths of the tablets
used were: 0.25 mg (batch # TF/23882), 0.5 mg (batch # 23881), 1 mg (batch # TF/23856), 2 mg
(batch # TF/23860).] At the end of the three week period the PK of CAB was assessed. Thereafter
patientswere further treated for a weekwith CAB (2mg/day)and ldopa (250 mg/day). At the end of this
period CAB PK was again assessed.
Theresuhsaresummmid in Tables 16 to 18. CAB AUC’’t@a and C ‘= in the presence and absence
of Idopa were similar. AUC’’@W~and C”- (mean * SD) were 4029 + 3246 pg.hhni and 234 * 172
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pghnl, respectively in the absence of ldopa; and 4038 * 2515 pg.hhd and 238 * 163 pghnl,
respectively, in the presence of ldopa. The median T- for CAB obtained when I-dopa WaS

coadministered whh CAB WaS 4 h compared to 2 h when CAB alone was administered.

EVALUATION OF PHARMACOKINETIC JNTEIMCTION BETWEEN CABERGOLINE AND
L-DEPRENYL (SELEGILINE ~ IN PARKINSONIANPATIENTS (STUDY FCE~1336/023)
This study was conductedto evaluatereciprocalpharmacokineticinteractions, if any, between cabergoline
and I-deprenyl. It was also to examine whether the urinary excretion of selective MAO-B substrate /3-
phenylethylamine (PEA), taken as an index of MAO-B inhibition, is modified in Parkinsonian patients
when CAB is dminked concomitantlywith ldeprenyl. SK Parkinsonianpatients (age: 57.5 t 7.1 yr,
weiglw 75.0 i 12.8 kg, height: 168.6 f 10.1cm, duration of disease: 10.8 ta 7.3 months, Hoehn and
Yahr grade 1- 1.5) were given ldeprenyl (Selegeline”,10 mg qd) for 8 days, then ldeprenyl and CAB
(10 mg and 1 mg (1 mg tablet(batch#-TF/23762), respectively, once a day) for 22 days (up to day 30
after study initiation), and then CAB alone (1 mg, once a day) for 22 days (up to 52 days after study
initiation).
Plasma PK of ldeprenyl metabolizeswas assessed on days 8 and 30. PK of CAB was assessed on days
30 and 52. Determinations of drugs and metabotite levels were done by RIA and HPLC with ,
fluorescence. The possible reciprocal interaction between the two chugs on PEA urinary excretion was
assessedby measuring the daily urinary excretion of PEA prior to treatment (day -1) and on days 8, 30
and 52. PEA urinary levelswere determined by HPLC with fluorescencedetection. Analysis of PK data
was by non-compartmental approach.
When ldeprenyl was adminktered alone, the average peak (mean A S.D.) levels of its three metabolizes
(desmethyldeprenyl, methamphetamine and amphetamine) were 11 *2, 16 k 7 and 7 k 3 nghnl,
respectively,and oaurred at 1.1 * 0.6, 2.4 t 1.3 and 2.7 A 1 h postdosing, respectively. AUCSGM}
(mean + SD) of desmethyldeprenyl,methamphetamhe and amphetaminewere 58 A 37,243 t 136 and
123 A 63 ng.hhnl, respectively. The correspcmdng parameter vahms for these metabolizes when1-
deprenylW~ unadministeredwithCAB are:AUC ‘W) :83.19t 46.21,263.42A 149.91,and139.92
* 74.92ng.hhnl;~-: 11.01A 2.88,15.05+ 6.73,7.21+ 3.19nghnl;andT-: 1.36+ 1.48,
3.63* 2.72,3.71f 2.61h.No significantdifferences in the c“-, T“- , and AUC ‘Omj of h
deprenyl metabolizes were noted by associating ldeprenyl with CAB administration. Also, ldeprenyl
did not afkt the PK of CAB. The C-, AUC ‘em, and T- for CAB in the absence of ldeprenyl are
122 A 30 pghnl, 2087 t 665 pg.hhnl, 1.32 k 0.62 h, respectively. When CAB was co-administered
with Ideprenyl the values for these parameters were: 121 * 24 pghnl, 2138 t 527 pg.hhnl, 1.36 t
1.49 h.
The daily urinary excretion of PEA was 18 + 6 pg/24 h prior to initiation of treatment. More than 3-
fold increase in mean urinaty PEA excretion was found after ldeprenyl administration for 8 days (63
+ 60.4 pg/24 h). Mean PEA urinary excretion was further increased (103 + 81 pg/24 h) after 1-
deprenyIand CAB wadmmts. . tration for 22 days. After the administration of CAB alone for 22 days, the
value of PEA urinary excretion returned close to control value (25 i 9 pg/24 h) (Table 19). IL is
repotted that a single oral dose of 10 mg ldeprenyl is sufficient to Mlbit more than 98% of platelet
MAO-B activity (Thornton ez al. 1980; Psychopharmacd 70: 163). In this study, an increase in PEA
excretionhorn &y 8 to day 30 seems to ideate the absence of correlation between inhibition of platelet
MAO-B and the extent of PEA ekcretion in urine as already reported by Elsworth et al (1993;
Psychopharrnac.ol57: 33). The reasoh for the cumulativeeffect of ldeprenyl on PEA is not apparent, and
might reflect a progressiveMAO-Bin other tissuesbesidesplatelets. The reason for the increase in PEA
excretionduring CAB cwhinistration is not obvious. The Sponsor has suggested that this may be due
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to the fact ldeprenyl needs more than 8 days to completely inhibit MAO-B in all tissue compartments.

6.7 EFFECT STUDY FOOD

PLASMALEVELS AND URINARY EXCRETION OF CABERGOLINE AFS’ER 1 MG SINGLE
ORAL DOSE IN HEALTHY MALE VOLUNTEERSUNDERFED AND FASTING CONDITIONS
(STUDY 612i PK).

The purpose of this study was to investigatethe influence of food on cabergoline absorption and
disposition after administration of a single dose to healthy volunteers both under fasting conditions and
after a standard high-fat breakfast. -
Twelvehealthymale volunteemreceived a single oral dose (2x0.5 mg tablets) of cabergoIine both under
fasting conditions and after a standard meal (high-fat breakfast) according to a randomized cross-over
design. A 4 week wash-out period separated the two administrations. Plasma and urine samples were
collected for 14 and 7 days, respectively, after each drug administration.
Very low plasma concentrations @nit of sensitivity 12 pghnl) of cabergoline were found under both
fastingand fed conditionsfor all subjects even though several subjects showed measurable plasma levels
of the drug up to 336 h after dosing. The percentage of administered dose excreted in the urine ranged
from % (average 1.2*1.1 %) and from % (average 1.3k0.7 %) under fasting and
fed conditions, respectively (Table 20).
Food does not appear to affect absorption of cabergoline in man.
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Fig. 3. A Loess Fit of AUC in Hepatic Impaired Patients
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SummaryTabkofDrugFormulationHistory .

Formulation
Formulation h’o. blggedient Per Tablet .-
FCE21336/TT12 Gbergoline mg” -

hciose (anhydrous). NF mg

Ixucine. USP m~

TOUIwcighc. mg
-includes a 10% ovemge

Shape: 6 mm round
FCE2i336/’Pl2h Gbcrgoline mg=.

bctos:(anhydrous).NF mg
Lmlcine. USP mg

Tosal Weight mg
= includesa 10% overage

Shape: 4 x 6 mm. capsule shape

FCE Zi336iPT 13 Cabergolinc mg *
hcsose (anhydrous). NT mg

Leucine, USP mg

TosalWeight mg
“ includes a 10% overage

Shape: 6 mm round
FCE21536/PT1S Cabcrgoliue mg*

Lxxosc(anhydrous).NF smg
Luscine.USP mg

TosalWeight mg
● includes a 10% overage

Shape: 6 mm round
FCE 2i336/PT 19 Cabergohne mg”

haose (anhydrous).NF mg
Leucine.USP mg

ToulWeight mg
- “mchsdesa 10% overage

Shape: 5 mm round

. .

]

,,‘

,“
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~ (cominucd)

SummaryTableofDrugFormulationHisco~ .

Formulation
Formulation No. lnggedient Per Tablet :

FCE 2133611T 20 Cabergoiine mg
hctcse (mhydrous). NF i mg

hucine. USP mg

. Toca.1weight mg
● includes a 10% overage

Shape: 3 mm round

FCE 21336/P’!’21 Cabergoline mg --
>hctose (anbydrous). NF , I mg

Leucinc. USP mg I
Toul weight

-4

mg
“ includes a 10% overage

Shape 5x1O nun. cxpsdeshape
FCS 213j6/p’T 26 Gbergoline mg”

krose (anhydrous). NF mg
Leucine. USP mg

Tosal Weight mg
● includes a 5% overage

Shape: 6 mm round

FCE 21336/TT 28 Cabergolinc mg=
LCCOSC(ard!ydrous). NF mg

Leuciie, USP - . mg

Toul Weight mg
“ includesa 5% overage

Shape: 4 x 8 mm. aosuie shape
FCE 21336RT 30 Cabergoline mg-

Lxccose (anhydrous). NF mg
Lacinc. USP mg

TOUIWeight mg

= includes a 5% overxge
Shaa?” 6 mm round

. .

,,



W!kz
(continued)

)..

SummaryTableofDrugFormulationHistory

Formtdatioa FJo.
Formulation

Ingredient
I Per Tablet .

FCE 21336/PT 33 Gbergoime ~
-“m

/

Lactose (anhydrous). NT
I&:ine, Usp

I

..,5

mg
mg

T’ou[ Weight I mg
● includes a O% overage

Shape: 4.58x7.12 mm. ovoid
FCE 21336RT Sg Cabergoline lg *

hctose (anhydrou). *NF

Lwcine, USP
mg
mg

.

TOQ1Weight I mg
= includes a O% ovemge

ShaOe: 5x1O mm. capsule shape
FCE 21336@T js

I

Gbcrgoline

I

~
Lctose (anhydrous). LW

Leucifse,USP
mg

mg

Toul Weigh[ Img
“ includes a 10% owage

Shape: 6 mm round
~CE 21336/pT jd Cabergoline mg”

bccose (anhydrous), NF mg
LZucine.USP mg

I TotalWeight
“ includes a 0% oven!ze I mg

I Shape: 4x8 MM. capsule ~hape I
‘C= 21336/TT jg Cabergoline ,mg”

bczosc(anhydrous). NF
Uucine, USP

mg
mg

I Total weight

I mg
“ rncludes a 0% ovcag~

Shape: 5 nvn round
..

,/‘
,’”



Table # - hounc ●xc=e=efi in urine (ngj,
pezcenc of dose ●lbinated La

urine (3J aid elimination half-life (h) of cabergo~i~e, i=

hypes~rolactin~mic Faties=s afte= a single o:al adain~s:=at~==

of 0.5, 0.75 or 1 rq of ctiergoline.

SU5;ec~ No. Dose Amount
-(fig )

i Dose tL/2
eXC=ete~

(ngj
(h]

0.s0

*

.

0.50

0.50

0.50 .

0.50

0.75

0.75

0.7s

0.7s

0.7s

1.00

1.00

1.00

1.-00

1.00

..1.00

2379.6
50:0.5

13:0.0

4567.4

3897.1

1308.s

2587.5

928S.O

1324.2

74s1.4

S275.8

4775.7

5878.6

lf531.3

6710.7

12464.S

7349.1

0.48

1.00

0.26

0.91

0.78

0.26

0.35

1.-24

0.18

0.99

0.70

0.48

0.59

1.05

o.6a

1.2s

0.73

n.e.

95.62

n.e.

97.90

87.47

n.e.

n.e.

95.62

78.83

n.e.

n.e.

11s.02

95.37

82.17

123.00

112.95

n.e. “

n.e.: 30t ●valuahle

.



T~kE 3

Suby ect N“
I

% dose exc=eted

Administered dose (=g)
0.5 mg-

1.4

0.7

1.1

1.1

2.8

1.0

1.9

“0.8

1.1

1.0

0.7

0.9 ““

1.1~oo6

1 ULg

.

1.0

1.4

1.3

1.9

2.2

0.9

2.5

1.0

0.7

0.7

0.5

.
0.7

1.120.5

1.5 !ilg

1.6 -

0.9

1.1

1.4

2.9

0.8

.-

0.8

1.2

1.3

0.9

0.7

1.250.6

-- volunteer did not participate and xas excluded fzon all
.’. .

06-0000776



‘UC(O-168
NORHMJZED

h)
To

CALCULATED USING THE

= I ~ DOSE, POR

Subject N“ I . ‘uc(O-16~ h)

Ad=inisZered close (zq)
0.5 ng 1 Gq 1.5 lnq.

202 371a 815
● 192 2675 1477

3862 1923 101

2872 792 2024

6858 2791 2964

6032 2063 2447

60~4 - 2575 .-

480 782 439

356 2997 1953

1058 1016 ‘ 1974

5086 505 3063

;480 . 1463 1422

Xezn2S. D. 2589 fi2500 la84ZL064
N-11 16982 965 .,,



Subject N- -ax (pg/al)

Administered dose (Eg)
0.s a-g 1 mg 1.5 tiq

40 35 37 -

36 44 40
●

50 31 21

46 52 29

96 47 57

78 52 23

84 42 .-

42 29 25

72 42 67

78 40 61

102 30 43
.*.

92 42 90

.Uea~~S . D . 66.5?24. S 40.42s.3 44.8221.7
)J=ll

. ,“

-- Volunteer did not participate and was excluded froa all
Calc121ations ,.../

,’

45
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1
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3

1
2
3

3
5
4

3
5
7

5a7
1000

8C0

950
8L2

92S

700
15s0
2:5S

753
650

2s30
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TableiS Trcacmcm sch:duie

Week 1 I “ Day 1-3 0.25 mg cabcrgoline

Week 1 Day 47 0.5 mg cabergoIine

We:k 2 Day 8-14 “ 1 mg CabcrgoIine

Week 34 Day 15-28 1.5 mg cabcrgoline

Week 5-6-7 Day 2849 2 mg C.abcrgotine

2 mg cabergoline +
Week 8 . Day 50-56 sinemec (250 mg levodopa

and 25 mg ca.rbidopa

Blood samples for che phamnacokh:tic srudy sessions were collected at ‘week 7. d~v 49

(cabergol~e alon:) and at we:k 6, day 56

●

.. ——, .:
(cabergoline + sin:rne:), se: text for d:cails.

.,

,/‘
/

.

.—



Table ~G AUC@:,~), at steady state, in parkinsonian paticncs mxiviq cabe:goltie
(2 mg/day p.o.) alone or in combimion witi Ievodopa (2S0 rng/cfay).

&

CabcrgoIine Cabergoline
PzCi:nLN*0 AUCG24,) AUCt&j,~l@g. tirnl)

(pg”ihl) conco@ant tr:mn:nr
(Sincmeta)

L-8

t

t

I

I . 12594 8698

2801 2740
,
I 2509 2321

2102 2~~6

5522 3353

2737 3570

I 1598 1 1769

I 2480 I 3325

3993 3769

I 595 I 8614

?%e d2t2 were compared using Srudcm’s [-test for paired data; no statistically
sigrJfic2nt difference w2s found.

,,“’
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Table it c=, at steady state; in parkinsonianpaticmsreceivingcakgolhe (z

mg/day p.o.) alone or in combination with Icvodopa (250 mg/day).

Cabergolin: Cabcrgoline
Patient N“ c % (Rm)

(pg%i) concomitant rreacment
(Sinemet’)

626 499

. 173 144

138 135

I 118 145-

175 169

● 156 ~3~

8: I 94
.

164 160

250 I 230

I 457 571

me3n * S.D. 234 = 1:2 238 = 163

The data were compared ushg Scutkx’s t-kst for paired clan; no statistically
sigr!!ficant difference was found.

.
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TabIc fi T-, al st:ady si.ate, in parkinsonian patiems r:::iving cabcrgo!kc (2
mg/day p.o.) alone or in combination with with Ievodopa (2S0 mg/day).

Cabcrgoliie Cabcrg;line
Patient N“ & u m)

(h) . concomitant trcaunent
(Sm:met’)

2 4
. 1 4

2 0.5

1 I 4

2 4
n

2 4

4 8

2 4

1 0.5

0.5 0.5

median I 2 4

/.

When T.= values oimined inhe two sessionswere compared for difference using L!!e
Wilcoxon signed-rm!k test, a stitistica[ly significant difference was found (p < 0.05).

.

,,‘
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Table ~? Urinary excre[ion of free PE4 (@24 h) in parkinson.ian patients before
all qearments (D-1/D 1), after administration wiLb Ideprenyl (10 mg/day)
(D8/D9), Ideprenyl (10 mglday) plus cabergoIine (1 mg/day) (D30/D31)
and cabergolinc aIone (I mg/day) (D52/D53). -

Subject Concrol I-deprenyl Deprenyl + Cabergoline
cabergo[ine

D-1/D1 D81D9 D30/D31 D521D53

16.2 ~640 75.5 30.7

14.1 - 57.6 85.9 15.1

I ~o. 1 32.4 47.1 33.9

26.3 I 1s4.1 265.5 34.3

10.2 I 31.9 68.2 15.7
●

20.4 45.4 73.1 22.2

rrl:2!l ~ 17.9 ~ 5.6 62.9 k 60.4 ~()~.6 : 80.9 25.3 k 8.8
S.D.
AI1

subjcc~ 1

mean ~ 16.2 :,~-~ 38.7 ~ 12.7*= 70.0 ~ 14.3=== 23.5 ti 8.6
S.D.

Ex .[~:~.

pz[i:nt 4

‘ patient 4 was not considered in the s~atistical analysis

The data are
““ p<o.os
-“= pco.ol

compared using 2-WA%
vs D-UD1 group
vs D-I/D 1, D8/D9 and

.4NOVA followed by Tukey-test

D52/D53 groups

.-
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER      020664

CHEMISTRY  REVIEWS



NOi 20 1996

DIVISION OF METABOLISM AND ENDOCRINE

t DRUG PRODUCTS HFD-51O
~? Reviewbf Chemis~, Manufacturing, and Controls

!
NDA #:’”” 20.664 CHEM.RJWIEW #: 2,

svBti SION TYPE DOCUME~ DATE
O@n+ ~A 26-DEC-96
BC 25-OCT-96
BC , 31-OCT-96

NAME & ADDRESS OF APPLICANT:

DRUG PRODUfi- N&~-—-

~pw”~--- -----~ --’-
Nonproprie~~SW:

REVIEW DATE: 18-Nov-9(j

CDER DATE ASSIGNED DATE
27-DEC-96
28-OCT-96 30-OCT-96
04-NOV-96 07-NOV-96

Pharmacia & Upjohn.
7000 Portage Road
Kalamazoo, MI 49001-0199

Dosfiex@-— ----- . . __———..: .._- --___——.
● ✍ Cabergoline tablets (lNN; USAN

,,
Code Nam~#:

a u) --—.
3030900j———————————Chem.T-er.Cl~s:
1s

PATENT STATUS:
US Patent 4,526,892 exp. 02-mL-2002

PHARMACOL.CATEGORY flmICATION:

Treatment of kyperprolactinaic disorders, either idiopathic or due to pri~ adenom~

DOSAGE FOiM:
tablet

STRENGTHS:
0.5 mg .?

o
ROUTE OF ADMINISTW~ON:

oral

DISPENSED:
Rx

CHEMIC& NAME. STRU~L FORMULA,
MOLECUL~ FORMULA. MOL.WT:

..
CAS Name: N-[3-(Dime&ylmiqa)propyl]-N-[(e&ylmko)
carbonylJ-6-(2-propenyl}8~-ergolke-cuboxaide ~>

KJPAC We: 1-[(6aR,9~ 10aR)w7-A111y14,6,6%7,8,9,10,10a-octahy&oindolo[4,3-fg]-quinoline-9-
carbonyl]- 1-(3-dimethylminopropyl)-3-etiyl~ea



NDA 20-664 Sponsor Phamnacia& Upjohn Drug Dostinex@ (Cabergoline) 2/lLt

CAS Re~istrv Number: 81409-9$-7 C26H37N502 M.W. 451.61
‘.}

SUPPORTING DOCUMENTS: None

cm ‘ SULTS:
.ya

TheI.f~k response to Environmental Assessment issues was submitted to Nancy Sager, Team
Leader of the EA group, on 10/31/96. A Methods Validation Package was submitted to the
Cincimati District OffIce on 6/26/96. Due to the closure of the Cincinnati office and the change of
ownership of the NDA from Pharmacia with administrative ofllces in Ohio, to Pharmacia & Upjohn
with administrative ofices in Michig~ the MV request was forwarded to the Detroit District
OffIce on 7/17/96. The MV samples requested from the firm were received intact by the Division of
Drug Analysis on 10/17/96. An EER was sent to Compliance on 2/13/95 and an Acceptable report
returned on 9/23/96. . _ ._. _ ___-_.._. —— ..—. . ..—.

-“REMmtKsmoMMENTs~
—...— —..—. ._. _. — ———.— --—- .—. -.— —..—..,____

“m

. ...—---
zThisleyiew=Gf co-~ondenti~iornm-g spgnsor responduuz to an mtormatlon reauest tor CMU

—

and EA issues; the environmental issues will be reviewed by the EA team. The second item to be
reviewed is the firm’s revised package insert.

CONCLUSIONS & RECOMMENDATIONS:

This new drug application is approvable from a chemistry standpoint subject to receipt of an
acceptable review of the firm’s response to the deficiencies in the Environmental Assessment.

●

cc:
Orig. NDA 20-664

.+.—.-

HFD-5 10/Division File
HFD-510/Chemist/Seevers tico(e

JHFD-5 10/DNDCIIKlriu ttis
HFD-5 10/CSO/Hedin
R/D Init by: Moore

..
n Ii/“”:..
‘L;.;,, ;’ - , : /.)\ ~ .5 {~,r...4

.’...’!/’- . ).,; tit, - .-

., Robert H. Seevers, Chemist

...



y

CH3

CH3

‘G
CH3

“

DIVISION OF METABOLIC AND ENDOCRINE

DRUG PRODUCTS HFD-51O
Review of Chemis~, Manufacturing, and Controls

NDA #: 20-664 CHEM.REVIEW H: 1 REVIEW DATE: 03-MAY-96 REVISED: 11-JUN-96

SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
original 26-DEC-95 27-DEC-95 02-JAN-96

NAME & ADDRESS OF APPLICANT: Phannacia, Inc.
P.O. BOX 16529
Columbus, OH 43216-6529

DRUG PRODUCT NAME
Proprietary Dostinex@
Nonproprietary/USAN: Cabergoline tablets (INN; USAN submitted)
Code Name/#: 3030900
Chem.TypdTher.Class: 1s

●

PATENT STATUS: US Patent 4,526,892 exp. 02-JUL-2002

PHARMACOL.CATEGORY/INDICATION:

Treatment of hyperprolactinemic disorders, either idiopathic or due to pri.maxyadenomas

DOSAGE FORM: tablet

STRENGTHS: 0.5 mg

ROUTE OF ADMINISTRATION: oral

DISPENSED: ~Rx _OTC

CHEMICAL NAME. STRUCTURAL FORMULA. MOLECUI.AR FORMULA. MOL.WT

CAS Name: N-[3-(Diiethylamino)propyl]-N-[(ethylamino)
carbonyl]-6-(2-propenyl)-8 ~-ergoline-carboxarnide

IUPAC Name:l-[(6@9~10aR)-7-Alllyl-
4,6,6%7,8,9, 10,10a-octahydroindolo[4,3 -fg]-quinoliie-9-
carbonyl]- 1-(3-dimethyl
aminopropyl)-3-ethylurea

CAS Retzistw Number: 81409-90-7

CzbHsTN@z

M.W. 451.61



2NDA 20-664 Sponsor Pbarmacia Drug Dostinex”(Cabergoline)

SUPPORTING DOCUMENTS: None

CONSULTS:

EER submitted 2/13/96 for three Italian sites. Inspection performed mid-April. Waiting on report.
Environmental Assessment submitted to Nancy Sager, Team Leader of EA group on 1/16/95.
Trademark submitted to Labeling and Nomenclature Committee on 2/13/96 and found acceptable on—
4/4/96.

REMARKWCOMMENTS:

This review is of an orighd NDA for Dostinex” (Cabergoline) 0.5 mg tablets.
dopamine agonist and is indicated for the treatment of hyperprolactinemia.

CONCLUSIONS & RECOMMENDATIONS:

The drug product a

This new drug application is approvable from a chemistry standpoint subject to the following
provisions:

Drug Substance

1.

2.

3.

4.

5.

The sponsor needs to provide specificity evidence for the identification tests for the lysergic acid
monohydrate starting material in the drug substance synthesis and add a speciilc ID test if
necessary.

The sponsor needs to indicate whether or not solvents are reused in the drug substance synthesis.

The rationale and acceptable criteria for replacing the current drug substance reference standard
must be provided.

The sponsor needs to commit to the determination of residual methylene chloride in the drug
substance.

Additional tiormation on the components of the drug substance container/closure system must
be provided.

Drug Product

1. An more detailed sampliig plan for the finished drug product must be submitted.

2. Additional information on some of the components of the drug product container/closure system
must be provided.

3. A revised immediate container label must be submitted with space for an expiration date, a lot
number and a storage statement.

Consults



NDA 20-664 Sponsor Pharmacia Drug Dostinex”(Cabergoline)

1. An acceptable review of the Environmental Assessment must be received.

2. An acceptable inspection report must be received for the drug’s manufacturing sites.

~rig. NDA 20-664
HFD-5 10/Division Fde
HFD-5 10/Chernist/Seevers
HFD-5 lo/DNDcIr/chiu
HFD-510/CSO/Hedin
R/D Init by: Davies

$ti.-ll..
L/ll\ql- 4Mk!#h’~’
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER      020664

ENVIRONMENTAL ASSESSMENT AND FONSI 



ENVIRONMENTAL ASSESSMENT

AND

FINDING OF NO SIGNIFICANT IMPACT

FOR

DOSTINEX@

(cabergoline)
●

0.5 mg Tablets

NDA 20-664

Division of Metabolism and Endocrine Drug Products

(HFD-51O)

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

1



FINDING OF NO SIGNIFICANT IMPACT

Dostinex@

(cabergoline)

0.5 mg Tablets

NDA 20-664

The NationalEnvironmentalPolicy Act of 1969 (NEPA) requiresallFederalagencies to assess
the environmental impact of their 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 Dcug Administration Centerfor Drug Evaluationand Research hascarefilly
considered the potential environmental impact of this action and has concluded that this action
will not have a significant effkct on the qutilty of the human environment and that an
environmental impact statement therefore will not be prepared.

In support of theirnew drug applicationfor DOSTINEX@, Pharmacia& Upjohn Company has
prepared an environmentalassessmentin accordance with 21 CFR 25.3 la (attached) in the Tier O
format which evaluatesthe potentialenvironmentalimpactsof the manufacture,use and disposal
of the product.

Cabergoline is a chemicallysynthesizeddrug which is administeredas a 0.5 mg tabletin the
treatmentof hyperprolactinemicdisorders, eitheridiopathic or due to pituitaryadenomas. The
drug substance is manufacturedby the PharmaciaS.p.A., Rodano (Man) Italy. The drug
product is manufacturedby PharmaciaS.p.A., Nemiano, Milan, Italy. The finisheddrug product
will be used in hospitals, clinicalsettings,and consumer dwellingsthroughout theUnited States.

Disposal of the drug may resultfrom out of specification lots, discardingof unusedor expired
product, and user disposal of empty or partlyused product and packaging. Returnedor out-of-
specification drug substanceand rejected or returneddrug product will be disposed in the firm’s
on-site permittedincinerator. At U.S. hospitalsand clinics, empty or partiallyemptypackages ““
will be disposed according to hospital/clinicregulations. From home use, empty or partially
empty containerswill typicallybe disposed of by a community’s solid waste managementsystem
which may include landfills,incinerationand recycling, while minimalquantitiesof unuseddrug
may be disposed of in the sewer ~ystem.

The Center for Drug Evaluationand Research hasconcluded thatthe product can be
manufactured,used and disposed of without any expected adverse environmentaleffects.
Precautions taken at the sites of manufactureof the bulk product and its final formulationare

2



expected to minimizeoccupational exposures andenvironmentalrelease. Adverse effects arenot
anticipatedupon endangeredor threatenedspecies or upon property listed in or eligible for listing
in theNationalRegister of Historic Places.

PhillipG. Vkcent, Ph.D
Environmental Scientist
Center for Drug Evaluation and Research

& ‘-J’@%’,’%–G(@ ‘y
A C;ncurred /

Nancy Sager
Acting Supervisor/TeamLeader
EnvironmentalAssessmentTeam
Center for Drug Evaluationand Research

Attachments: Environmental Assessment
Material Safety Data Sheet (drug substance)

.

3
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CABERGOLINENDA 20-664
September 1996 (Revision)
Section No.: 3D - Environmental A~ssment Report

ENVIRONMENTAL ASSESSMENT REPORT (EA) -

This Environmental Assessment is being submitted in accordance with the
requirements of 21 CFR 25.31a to accompany Pharmacia & Upjohn Company’s (P&U)
New Drug Application (NDA) for DOSTINEX@ (cabergoline) Tablets.

1.

2.

3.

4.

4.1.

DATE

December 1995
Revised September 1996

Nk OF APPLICANT

Pharmacia & Upjohn Company

ADDRESS I

7000 Portage Road
Kalamazoo, Mi 49001

D~RIPTION OF THE PROPOSED ACTION

Requested Approval

The former Pharmacia Inc. filed NDA 20-664 pursuant to Section 505(%)of the
Food, Drug and Cosmetic Act for DOSTINEXQ (cabergoline) 0.5 mg Tablets.

The drug substance is packaged in amber glass bottles with a plastic stopper
and seal.

The drug product will be marketed in the U.S. in Type I amber glass bottles
with a polyethylene-lined tamper-evident screw cap and a child-proof cover cap with a
silica gel insert.

, ,f
,

1
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CABERGOLINE NDA 20-664
September1996 (Revision)
Section No.: 3D - Environments] Asseswhent Report

4.2 Need for Action

4.2.1 Indication

‘I!reatment of hyperprolactinemic disorders, either idiopathic or due to
pituitary adenomas.

4.2.2 Action Mode

The secretion of prolactin by the anterior pituitary is mainly under
hypothalamic control, likely exerted through release of dopamine by
tuberoinfundibular neurons. Cabergoline is a potent agonist with high affhity for D,
receptors.8

4.3 Production Locations

4.3.1 Drw Substance: Pharmacia S.p.A
(Buik Process Development)

chemical companies
surrounding the towns

* together with three other factories belonging to
form the area

of . to the east of Milan.

different

This area is near the residential suburbs of (less than 100 metres
distance), Limito (300-500 metres), ) (about 1000 metres), (about 1000 -
metres) and a large park (Villa lnvemizzi), close to the factory.

4.3.2 P produce

The Nerviano plant

Pharmacia S.p.A.
Via per Pogliano
Nerviano, Milan, Italy

isowned by Pharmacia S.p.A. This plant was established
in 1971 and is located in the neighborhood of Nerviano, a small town not far from
Milan. The area includes Pharmacia R & D Centre, Laboratories and facilities for
other subsidiary activities. It is located 20 km from Milan, on the “Sempione”
national road, 1 km from the Town of Nerviano, and 5 Km from the North-West Milan
expressway.
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CABERGOIJNE NDA 20-664
September 1996 (Revision)
Section No.: 3D - Environmental Assessment Report

The neighboring instzdlations are:

● North factory for the production of optical and electronic instruments
for the aeronautical and space industry

● South Pharmacia R & D Centre
. East small carpenter’s shop
● West small lake

4.4 Locations of use

The ultimate use and disposal of the finished product will be mainly at
hospitals, clinic settings, and consumer dwellings. Finished products will be stored in
distribution centers throughout the U.S. prior to transportation for sale at drugstores
and phar~acies.

Disposal of drug product may result in the form of rejected, expired, or returned
goods or horn end w disposal of individual units of empty or partly empty finished
product containers. The present infrastructure at the proposed manufacturing site
provides for the following recovery and/or ultimate disposal mechanism.

4.5.1 Reiected. EXDired or Returned DrutzProduct

Rejected$ expired, or returned drug product will be disposed in the on-site
permitted incinerator at the P&U Kalamazoo, Ml site. This incinerator isbeing
operated as a Resource Conservation and Recovery Act (RCA) interim status
treatment storage and disposal facili~ under #MIDOO0820381 in compliance with 40
CFR 264, Subpart O requirements. Additionally, 40 CI?R 265.1(IJ)and Section 3005(e)
of RCA provide for the continued operation of an existing facility that meets certain
conditions, until final administrative disposition of the owner’s and operator’s permit
application is made.

A hazardous waste RCA Part B/Act 451, Part 111 permit application has been
submitted to the Waste Management,.Division of the Michigan Department of Natural
Resources (now the Michigm Department of Environmental Quality, MDEQ) in
Lansing, Michigan. The p&U facility is operating under interim status provisions until
action is taken on the permit application. MDEQ action on the permit application is
expected in 1996.

3
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CABERGOLINENDA 20-664
September 1996 (Revis~on)
Section No.: 3D - Environmental Assessment Report

The MDEQ Air Quality Division air permit issued on July 15, 1980 (4242-80),
revised to incorporate the Act 451, Part 111 requirements, was approved on May 26,
1993.

The incinerator is a two-stage system the primary chamber rotary kiln
operates at a minimum of 700T; the seconday chamber, where final destruction of
the product and off-gasses occurs, operates at a minimum of 1,904T. The incinerator is
equipped with a pollution control equipment train designed to remove gaseous and
particulate pollutants. The pollution control 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.

All necessary permits are in place for the manufacture of this product to begin,
as an exi~ting interim status facility in accordance with Section 3005(e) of RCRA and
Michigan Act 451, Part 111 licensing requirements.

4.5.L L Hazardous WasteLandfill Sites. Ash generated as a result of the incineration
process will be sent to a permitted hazardous waste landfill. At the present time, P&U
uses the following facilities:

●

operating license listed under Indiana Dept. of Environmental
Management (IDEM) Permit No. IND 07891114&

●

(treatment)
operating license listed under EPA ID No. MID 000724 831;

(disposal) operating license
listed under EPA ID No. MID 048090 633;

● P&U may use other facilities for such disposal which are suitable for that
PUWO* md are properly permitted.

P&U has contracts with each of these facilities that require the facility to be in
compliance with all applicable laws and regulations. The waste stream profile supjxmt
documentation established with the hazardous waste landfill sites a.fli.rmcompliance
status. All facilities are audited and approved for use by a P&U environmental
auditor prior to the fwst shipment of waste from P&U to the site. In addition P&U
personnel conduct periodid’ environmental audits of off-site disposal facilities during
use of the facilities.
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SectionNo.:3D - Environmental Assessment Report

4.5.2 Discarded Product in HosDital or Clinical Setting

At U.S. hospitals, pharmacies or clinics, empty or partially empty packages will
be disposed of according to hospital, pharmacy or clinic procedures. In homes, empty
or partially empty containers will typically be disposed of by a community’s solid
waste management ~stem which may include lanWllls, incineration and recycling,
although minimal quantities of unused drug may be disposed of in the sewer system.

5. IDENTIFICATION OF CHEMICAL SUIYWANCES THAT ARE SUBJECT ‘N)
THIS PROPOSED ACTION

Cabergol*e Drug Substance

The material safety data sheet (MSDS) for the drug substance, cabergoline, is
enclosed as non-cofildential Attachment A3.

The ingredients used in formulating the drug product, DOSTINEX (cabergoline)
Tablets, including Chemical Abstracts Service (CAS) No., molecular weight (NI.W.),
empirical formula, and a brief physical description, are included below

Ingredient I CAS No. I M.w. I Formula Physical Appearance

Cabergoline I81409-90-7 I 451.6 CMHmN,02 White crystalline
Powder

Leucine, USP 61-90-5 I 131.17 I C,H,,NO, I White powder

Lactoee(anhydroua). NF I 63-42-3 I 343.3 C,J-l..O,, I Fine white powder

A chemical summary and physical characteristics of cabergoline are included
below

International
Non-Proprietary Name: .Cabergoline

.’

Chemical Name: ‘ l-((6aR,9R,10aR)-7 -allyl-4,6,6a,7,8,9,10,10a-
octiy&oindole[4,3-fgl-quinoline-9-c=bonyl}-l-(3-dimethy~-
amino-propyl)-3-ethylurea.

.
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Other Names: 1. l-[(6-allylergolin-8&ylkmhnyl]- 1-[3-
(dimethylamino)propyl]-3+thylwea

2. N-[3-(dimethylamino)propyl]-N-
[(ethylamino)carbonylJ6-(2-pro~nyl)-8P-ergoi ine-8-
carboxamide

CAS Numbex 81409-90-7

Chemical Structure:

9

6
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CABERGOLINENi3A 20-664
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Section No.: 3D - Environmental

Molecular Formula

Molecular Weighti

AaaesamirntRepoti

CmHmN,02

451.6

Physical - Chemical Charactmistics

Physical Description White, crystalline powder

Density: 1.2 g/mL

Specific Rotation: [a] ~~ = -77.0” to -83.0”
(c = 1% in 95% ethanol)

8

Melting Range: 94”-llZC

Volubility: Semi-quantitative volubility data, expressed according to
the volubility categories defined in the USP are as follows:

● Freely soluble in ethanol, chloroform and
dimethylformamide

● Slightly soluble in aqueous 0.1 N HCl
● VeW slightly soluble in n-hexane
● Insoluble in water

Quantitative volubility data determined in aqueous buffers
at 25-C follow:

DE Solubilitv (dL)

5 8.1
7 4.6
9 2.9*

* Degradation noted at pH 9

7
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.,

Partition Coefficient The partition coefficients of Cabergoline &tween n-octanol
and btiers follow

Partition
SYS!2m Coefflcient (KJ

Octanol/pH 5 BuiYer 0.77
Octanol/pH 7 ButTer 17.2
Octanol/pH 9 Buffer -1500.00

Dissociation Constanti The dissociation constants of cabergoline in water at 25*C
follow:

● pKal 6.5 (N-propenyl group)
pKa2 8.8 (N-

Dimethylaminopropyl
group)

W-VIS Spectra: The UV-~S spectra of cabergoline in bufYersolutions (pH
5.7 and 9) were determined. The spectra were also
determined in cyciohexane and methanoL Copies of the
spectra are shown in Attachment Al. Absorbance maxima
are seen at approximately 220 and 280 nm.

6. INTRODUCTION OF SUBSI’ANCES INTO THE ENVIRONMENT

6.1 Substances Expected b be Emitted

Lists of substances that may be emitted during the synthesis of the drug

substance and the formulation of the drug product are provided in Confidential
Attachment BL The drug product ingredients list is also provided in Section 5. ..

6.2 Contils Exemised

h Italy, although there are a number of stringent laws and regulations
controlling environmental protection, there exists no single, central governmental
agency responsible for granting approval of compliance with these regulations.
Instead, the function is delegated to local authorities who issue the various permits or
to whom applications and data are submitted which may then be approved by “silent

8
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consent” (ie, the company asks for a permit to the specific local authority; if this
authority does not reply in writing to the company during the time period foreseen for
obtaining the spectilc permit, the implication is that approval is automatically
granted).

Certifications fi-om responsible company oillcials that the drug substance
synthesis plant and drug product manufacturing plant are in compliance with, or on
an enforceable schedule to be in compliance with all national, regional, provincial and
local environmental laws and regulations and all emission limits, permits and consent
decrees are provided in non-confidential Attachment A2.

6.2.1 Chemical process

Fo? the plant at Rodano outside Milan, at which the cabergoline drug substance
is produced, the Unita Socio Sanitaria Locale (USSL) [the locaI Department of Health]
has responsibility for authorization of the start-up of new pharmaceutical production
processes, for major modifications to existing plants, for new chemical syntheses, for
environmental health concepts, and for water discharge (if, as is the case at Rodano,
there is discharge into a stream). The USSL is the department which issues
authorizations for all water discharges fi-om the plant.

The Region of Lombardy applies the State laws for waste destruction, and the
Region is empowered by the State to issue authorizations for the construction and
functioning of treatment plants. Disposal of hazardous and industrial waste is, on the
other hand, controlled by the Province of Milan to which notification must be made of
both of the wastes sent for destruction by external contractors.

The Comitato Regionaie contro L’Inquinamento Atmosferico Lombardia
(CRIAL) [Regional Committee Controlling Atmospheric Pollution] is empowered by the
Region of Lombardy to control atmospheric emissions and the scrubbers used for
reducing emissions. In 1988, a national law (Presidential Decree 203) was

promulgated which placed controls on existing scrubbers. Existing scrubbers are to be
upgraded to comply with limits imposed by Decree 203, at which time CRIAL must be
notified. New scrubbers must be authorized before installation. The project submitted
for upgrading is considered authorized by “silent consent”.

6.2.2. Pharmace utical Foflrnulation/.

For the Pharmaceutical Development Department and the QC Laboratories at
Nerviano where the tablets (finished dosage form) are manufactured and tested for
release, the Units Socio Sanitaria Locale (USSL) [the local Department of Health] has

9
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the responsibility for the authorization of pharmaceutical processes, for environmental
health concepts, and for water discharge. The USSL is the department which issues
authorizations for all water discharge from the plant.

The Lombardy Region applies the State laws for waste destruction so the
region is empowered by the State to issue authorizations for the construction and
functioning of treatment plants. Disposal of hazardous and industrial waste is
controlled by the Province of Milan to which notification must be made of the wastes
sent for destruction by outside contractors.

On the other hand, Settore Ambiente ed Ecologia [Environment and Ecology
section] for the Lombardy Region is empowered to control atmospheric emissions used
to prevent, pollution. According to a national law (Presidential Decree 203)
promulgated in 1988, the Company sent to the competent authorities a technical
report including, among other things, data and technology adopted for atmospheric
pollution prevention. The petition submitted is considered authorized by “silent
consent”.

A full description of the permit ,and silent approval system for compliance with
the laws and regulations controlling environmental protection at the sites in Italy is
given in Confidential Attachments Cl, C2 and C3.

6.2.3. Reiected. ExDired or Returned Drue Froduct

Section 4.5.1. includes a discussion of any rejected, expired or returned drug
product that would be disposed through the P&U Kalamazoo, Ml site.

6.3 Citation of and Statement of Compliance with Applicable Emission
Requirements

6.3.1. Production Sites . Itak

Applicable regulations at the chemical processing and pharmaceutical --
manufacturing sites are discussed in Section 6.2, above.

6.3.2. Disrmsal Site - Kalamazoo. MI

The following re~lations or standards are cited as applicable to the proposed
action:

.

10
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1.

2.
3.
4.
5.
6.
7.
8.
9.

10.

11.
12.
13.

14.

Federal Food, Drug and Cosmetic Act, PL
subsections 306(a) and (b) [debarment].
Clean Air Act PL 91-604, as amended.
Clean Water Act PL 95-217, as amended.
Safe Drinking Water Act PL 93-523.
Resources Conservation and Recovery Act

75-717, as amended, including

of 1976 PL 94-580, as amended.
occupational Safety and Health Act of 1970, as amended.
Hazardous Materials ‘lhnsportation Act of 1975, as amended.
Standards from the American National Standards Institute.
National Fire Protection Agency Standards.

National Electrical Code Standards
: Life Safety Requirements
Act # 451 of 1994, Michigan Natural Resources and Environmental Protection
Aci, as amended including

Part 31, Water Resources Protection
Part 55, Air Pollution Control
Part 111, Hazardous Waste Management
Part 115, Solid Waste Management
Part 121, Liquid Industrial Waste
Part 625, Mineral Wells

Act #399 of 1976, Michigan Safe Drinking Water Act, as amended.
Act #368 of 1978, Public Health Code.
Chapter 28 of the Kalamazoo City Code (Services and Wastewater) as amended
by ordinance No. 1190.
Michigan Occupational Safety and Health Act of 1970, as amended. (Local
regulation applicable to the State of Michigan.)

6.3.2.L Emission Requirements. P&U states that it is in compliance with, or on an
enforceable schedule to be in compliance with, all emission requirements set forth in
permits, consent decrees or administrative orders applicable to the disposal of
cabergoline at its facilities in Kalamazoo, Michigan, as well as emission requirements
set forth in applicable Federal, State, and local statutes and regulations applicable to
the disposal of cabergoline at its facilities in Kalamazoo, Michigan. .-

6.3.2.2. OSHA Requirements. P&U certifies that it has comprehensive pro~ams and
practices in place addressing all applicable OSHA requirements..

6.4. Dkussion of the kffect of Approval on Compliance with Current Emissions

The approval
Pharmacia S.p.A. to

of the cabergoline NDA will have no effect on the ability of
meet its current emission requirements.

11
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6.5 Maximum Expected Environmental Concentrations (MEEC) -

A conservative (maximum) estimate of the amount of the annual production of
cabergoline drug substance if 509i0of all patients in the U.S. with hyperprolactinemia
received treatment and 7090of these were treated with cabergoline is provided in
Attachment B2. Using the larger estimate as the anticipated amount of cabergoline to
be produced, and assuming an even distribution throughout the U.S. per day, and no
metabolism of depletion mechanisms, the maximum Expected Introduction
Concentration (EIC) can be calculated using the following equation given in the FDA
1995 Guidance for Indu~ for the Submission of Environmental Assessments as less
than 1 part per billion (ppb) (see Confidential Attachment B2).

EIC-Aquatic (ppm) = A x B x C x D
●

A=
B=
c=
D=

where:

kg/year production
1/1.115 x 10’1 liters per day entering POTW’s
yeart365 days
10’ mg/kg (conversion factor) ,

The Center for Drug Evaluation and Research (CDER) has routinely found that
drugs at concentrations less than 1 ppb have no significant effect on relevant standard
test organisms and therefore are unlikely to have a significant effect on the
environment. CDER has also determined that information for EA format items 7, 8,
9, 10, and 11 will normally not be needed whose expected introduction concentration
(EIC) is less than 1 ppb. Since the calculated EIC for cabergoline is less than 1 ppb,
the format items mentioned above have not been included.

7- FATE OF EMHT’ED SUBSTANCES IN THE ENVIRONMENT

Based on information in CDERS revised guidance document dated November
1995 (see Guidance, Section 14. ) wherein cabergoline meets the Tier O criteria, --
information for format items 7 through 11 are not included for this document.

8. ENVIRONMENT,M EFFECTS OF RELEASED SUBfWANCES

Based on information in CDER’S revised guidance document dated November
1995 (see Guidance, Section 14.) wherein cabergoline meets
information for format items 7 through 11 are not included

12

the Tier O criteria,
for this document.
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9. USE OF RESOURCES AND ENERGY

Based on information in CDER’S revised guidance document
1995 (see Guidance, Section14.) wherein cabergoline meets the Tier
information for format items 7 through 11 are not included for this

10. MITIGATION MEASURES

Based on information in CDER’S revised guidance document

dated November
Ocriteria,
document.

dated November

1995 (see Guidance, Section 14.) wherein cabergoline meets the Tier O criteria,
information for format items 7 through 11 are not included for this document.

●

11. ALTERNATIVES K) THE PROPOSED ACTION

Based on information in CDER’S revised guidance document dated November
1995 (see Guidance, Section 14.) wherein cabergoline meets the Tier Ocriteria,
information for format items 7 through 11 are not included for this document.

12. LIST OF PREPARERS

The following persons prepared this environmental assessment.

Martin Williamson Assistant Director, Regulatory Submissions
Regulatory Affairs
for the former Pharmacia, Inc.
Ph.D. in Chemistry
Professional experience: 28 years

Donald E. Hagman

Angelo Ferrari .“/

Vice-President, Development/Quality Assurance
Ph.D. in Industrial Pharmacy ,,-

for the former Pharmacia, Inc.
fiofesslonal experience: 24 years

Head of Prevention and Protection Service
Pharmacia S.p.A.
Technical High School Certificate
Professional experience: 25 years

13
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Franco Montoli Industrial Safety, Environmental Protection
and Ecology Manager
Pharmacia S.p.A.
Technical High School Certificate
Professional experience: 30 years

Enzo Murador Bulk Process Development Director
Pharmacia S.p.A.
Industrial Chemistry University Degree
Professional experience: 28 years -

Jeffrey S. Mehring Manager, Science & Information
Environment & Safety9
Pharmacia & Upjohn Company
Ph. D., Agriculture
Professional experience: 25 years

Susan 1. Shedore Environment & Safety
Environmental Technician
Pharmacia & Upjohn Company
A.A.
Corporate experience: 25 years

14
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13. CERTIFICATION

The undersigned officials cert~ that the information presented is true,
accurate, and complete to the best of their knowledge.

The undersigned o~lcials certi~ that the EA summary document and non-
confidential Appendices contain non-confidential information and acknowledge that
this information will be made available to the public in accordance with 40 CFR $
1506.6.

~tiedor ‘iii’T’(
Environrn~nt and’Safe~
(telephone 616/833-5341)

Environment and Safety
(telephone 616/833-4746)

Date

,’

,,,
/
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REFERENCES

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.

15. APPENDICES

Non-Confidential Attachments
Attachment Al: UV Spectra of Cabergoline
Attachment A2: Certification of Compliance for Foreign Manufacturing Sites
Attachment A3: MSDS for Cabergoline Drug Substance

8

Confidential Attachments
Attachment Bl: List of Substances used in the Manufacture of Cabergoline Drug

Substance
Attachment B2: Estimate of Cabergoline Production
Attachment Cl: Confidential Supportive Information for the Environmental

Assessment for Rodano Plant
Attachment C2: Confidential Supportive Information for the Environmental

Assessment for Nerviano Pharmaceutical Development Facilities
Attachment C3: Confidential Supportive Information for the Environmental

Assessment for Nerviano Plant

./“’
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Attachment Al
Page No: 1
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UV - VK specmum of Cabergoline in pH 5 buffer
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Attachment Al
Page No: 2

Ea!!!lQ

UV - VIS spectrum of Cabergoline in pH 7 buffer

a

w.
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!E!!!EQ

UV - VIS spectrum of Cabergoline in pH 9 buffer
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Attachment Al
PageNo: 4

Ez?!!N

UV - VIS spectrum of Cabergoline in methanol
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Attachment Al
Page No: 5

m!!@

UV - VIS spectrum of Cabergoline in qdohexane
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PhaxmaciaS.p.A SUB char it is in unnpliancc with, or on an aafohk &cdulc to & io

compfia.n=wi~ all nation~ rcgionai, provincial and Ioal azvironmaznilawsandrqulaaoas,
andail~Oli bi~ pcnni~ and uxuczx demxs appliable co she synthesis of abecgoiinc..
dn2gsai7sun=acias &ciliciccia RodaaqaarA4ila41aiy.

Head of Quality Assurana
Bulk Products
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L
Ph;rmacia Attachment A2

Page No: 2

Osa November 29th, 1995

8

Pharmat5a S.PA states that it is in ampliance with, of on an enfo~able

SctwchIe to be h compliance with, all national, n?giond. provincial and local

en$hwunental laws and regulations, and all emission Iiiits, permits, and mnsent

deaees appliile to the manufacture of cabergoline 0-5 mg tablets at its

faaldks in Newiano, near Mh’i, Italy.

(Angelo Femari)

Head of Prevention and

Pmtedon Senfices

.-,”

,/’
,
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1

Matecial Safety Data Sheet
Cabergoline

76

. .’

.



CAEERGOLINE NDA 20-664
September 1996 (Revision)
Section No.: 3D - Environmen~l Assessment Report

Attachment A3
Page No: 1

Page 1

SAFEH DATA SHEET NO. : 190 DATE: 12-01-95

CA BE RGO LINE

ID~IFICATION

Chemical name: l-Ethyl-3 - (3’-dime thylaminopropyl) 3- (6’ -allyl -
ergo”line-8’-beta -carbonyl ) -urea

Synonyms: FCE 21336; Galastop; Dostinex

Company code: 604416000
m

Empiric fozmula: ~, H,, N* 0,
p=

Structural formula: v-~

ii

qs number: 13140SL9&7

ONU number:

Molecularweight :.451.6

~ICAL-PHYSICAL PROPERTIES

Physical state: Crystalline powder Odor: Odourless

Color: White

Volubility: Insoluble in water; soluble in diluted mineral acids;
soluble in acetone, ethyl acecate, ether

Density (water-l) : Weight density of vapours(air=l) :

Vapour pressure:

Melting point: “iOO-105°C Spontaneous ignition temperature:

Eoiling point:

Flash point:
,/’

Reactivity: .

Hay give off toxic fumes of NOX when heated to decomposition
temperature.

Keep away from highly oxidizing substances.

77

0
c
3
m
N
N
>



CABERGOH NDA 20-664
September 1996 (Revision)
Section No.: 3D - Environmental Assessment Report

78

Attachment A3
Page No: 2

Page 2 -ERGOLINE 12-01-9s

EXP~SURE LIMITS

LEL: % in volume mg/cu. m

UEL: * in volume PPm mg/cu. m

QtPOSURE LIMITS

TZV/TUA: n.i. mg/cu.m n.i. ppm TLV/STEL: n-i. mg{cu. m ppm
ACGIH note: Ed. 1993-94

● CLX5SIFICATION - X.ABELLING

Type of labelling: Provisional labelling Remarks:

Classification: Xn Harmful

Risk phrases:
R20/21/22 Harmful by inhalation. in contact with skin and ‘if

swallowed.

Precautionary advice:
S7 Keep container tightly closed

S22 Do not breathe dust..

S24/2S Avoid contact

S36/37 Wear suitable

{’

with eyes and skin.

protective clothing and gloves.

lWUWSPORTATION

Road/railway -RID/ADR Class: N- hazardous marginal:

Ca~iage by sea; IMDG code: Non hazardous RINA Ch19S:

Air transportation - IATA Class: Non hazardous Packing group:
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Page 3 CABSRGOLIM 12-01-9S

TOXICOLOGICAL INFORMATION

Route of entry: Ingestion X Inhalation X Contact X

Acute toxicity:

oral LD50 - rat M 420 mg/kg F 383 mg/kg
oral LDSO - mouse M 362 mg/kg F 202 mg/kg
intravenous LDS O - rat M 22 mg/kg F 22 mg/kg
intravenous LDSO - mouse M 21 mg/kg F 24 mg/kg

Chronic toxicity:
Medium and long-term studies conducted on rats and monkeys treated
orally with doses of up to 5000 mcg/kg revea+ed effects, especially

●on the endocrine and central nemrous system, which however must be
considered as a response proportional to the high dose and
prolonged duration of the treatment.

Corrosive/Irritating power/Skin:
No information is available. Slight irritating power may be
hypothesized.

Corrosive/Irritating power/Eyes:
NO information is available. Slight irritating power may be
hypothesized.

Sensitizing power:
Studies conducted on guinea-pigs did not reveal any sensitizing
powers of the substance.

Mutagenesis:
Several in vivo and in vitro studies carried out on different
microorganisms and cell lines revealed that the substance was not
mutagenic.

Carcinogens is:
In t-. studies conducted on rats and mice treated orally

respectively for 24 months at doses up to 320 mcg/kg/day and fbr
at least 21 months at doses up to 900 mcg/kg/day. siti~ficant
evidence of carcinogenicity has not been Ok=e=ed. exceFt for the
suppression of prolactine secretion due to the specific

pharmacologic,ql activity of the product.

Teratogenesis:
In studies conducted on rats. mice and rabbits treated orally
during the period of organqenesis. skeletal anoma~ies but .no
teratogenic effects were obsezwed only in the rats and at high
doses. Peri- and post-natal fertility and toxicity studies on rats
revealed a specific anti-prolactine effect. It is advisable for
pregnant or lactating women to avoid exposure to the substance.
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Page 4 CABERGOLINE 12-01-9s

Preventive

Compulsoq?

HEALTXCONTROL REGULATIONS

and periodic medical check -ups:
//

insurance:

80

FIRST AID

In the event of contact with the eyes:
~inse immediately with plenty of water or saline solution for at
least 10-1S minutes. In case disturbance still persists, consult
an ophthalmologist.

In the event of contact with the skin:
Wash immediately with plenty of water.
Remove any contaminated clothing.

If swallowed:
Consult a doctor.

If inhaled:
Consult a doctor-

MEASURES TU BE TAKEN IN THE EVENT OF ACCIDENTS

In the event of spillage:
Collect the spilled product in suitable containers, for possible
re-use or dispatch to the disposal unit accordin9 to the
regulations. After having removedthe product. wash the area of the
spill thoroughly with water.
Begin the opentions only ‘after wearing suitable individual

protective clothing. “

,/‘

In case of fiA:
Use chemical powder

We carbon anhydride

Xse nebulized water.
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E

.

Page S CABERGOLINE 12-01-95

-lUiGE =ITERIA

Store in tightly closed containers.

NANDLING CRIT&RIA

Whenever no collective protective equipment is available. operate
in installations provided with efficient dudt-collection systems.
b

Use anti-dust mask.

Use safety gloves.

Use safety goggles.

REFERmazs

Farmitalia Carlo Erba: Basic Information

;ti (air) 0.002’’mg/cu.m. .
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NDA 20-664 Date:
Dostinex(cabergoline)0.5 mg Tablets 11/25196
Pharmaciaand UpjohnCompany

CONTACT:
Dr. Lisa Rarick
HFD-580

MEMOIU+NDUMOF CONVERSATION

I spoke with Dr. Lisa RaricL concerningthe draft labelingsubmitted by
Pharmaciaand Upjohnon November20, 1996. She stated that Linda
Golden will be the reviewer for this NDAwhen it is transferred to HFD-
580. Dr. Rarick finther stated that if changesin the labeling are deemed
necessary by HFD-580they will be forwardedin a timely manner to
HFD-510; if no changesare neededno fkther communicationwill be
initiated.

CC:NDAArch
HFD-580/LRarick
HFD-510
HFD-510/JGuiriguian/AFleming/SSobel/EGalliers
HFD-51l/RHeditil 1.26.96/N20664.ph1



kfEkf ORi\NDIJkl I.)EP !tTMENT OF HEALTH AND Hl !,\N s];Rv]~Es
Public Health Servicer’ t’

};ood and Drug AdministrationI ~+
Center for Drug Evaluation and Research

:

DATE: Ju]y 2, 1996
,

FROM? Robert H. Seevers, Reviewing Chemist, HFD-580
., --4 ., Through Helen W. Davies, Acting Supervisory Chemist U ~?;~ “ I~1‘1’

Division of Reproductive and Urologic Drug Products, CDER.

SUBJECT: Laboratory Assignment(s) for NDA Methods Validation (MV) and NDA Sample
Collection for MV

TO: John Marzilli, DistrictDirector
Cincinnati DistrictOffice (HFR-MA400)

NDA h’o.? ● “20-664 Product: Dostinex@(Cabergoline) tablets
--—

Applicant: ‘$hrmacia Inc. Mailing Address: Pharmacia Inc.
7001 Post Rd. P.O. BOX16529
Dublin, OH 43107 Columbus, OH 43216

Enclosed you will find an MV package wi~ MV request forms (FD 2871 & 2871a) attached.

As a part of theNDA review, one or more FDA laboratoriesare requiredto validatethe
analytical methods submitted by theapplicant. To help accomplish this, you arerequested to
assign one laboratory. Please insertthe laboratory identityon the appropriateline of Form FD

‘ 2871, and send‘with a copy of Form 2871a and a copy of the MV package to the laboratory. An
MV Package and Forms 2871 and2871a have been sent directly to the Division of Drug
Analysis.

When you have assigned the laboratory, please advise the undersigned reviewing chemist of the
identity of the field laboratory that will perform the validation.

In addition, you are requested to assign an investigatorhrutlyst team to collect from the applicant
the needed items, consiskng of the following:

1. Two identical sets of s~ples, consisting of the following:
,/’

a)
b)
c)
d)

20 g of cabergoline drug substance; two bottles of 10 g
Dostinex@(cabergoline) 0.5 mg tablets, a total of 480 tablets in 60 bottles
Cabergoline workingv~andard, a total of 2.0 g
Cabergoline acid (Impurity I), a total of 200 mg

,i

.



.

y “lw’o c{)pics of (he analytical reports representing the applicant’s analyses of the drug-.

product lot providing the abo~resamples. using the proposed NDA methods.
.

When ~hesamples and analytic~l reports have been collected, please forward them to the field
laboratory and the Division of Drug Analysis, HFH-300. Drug Monitoring B@nch, 1114 Market
Street, St. Louis. MO6310 1. District Laboratories are expected to submit a monthly summary of
the status of all MV samples in their laboratories. Copies of this log will be sent to the Offices of
Dn.$ ~valuation (ODE’s I through V).

,4-:

All investigational and analytical work conducted under this assignment should be charged to
PAC 46832;

Reviewing Chemist, HFD-580

Enclosures: ~ package and the MV request forms (FD 2871 & 2871a) -—-.
,

cc: Original NDA 20-664
HFD-580/Division File
Division of Drug Analysis, HFH-300
Compliance Evaluation Staff, HFD-320
Division of Field Sciences, HFC-140

,,”

,’

.



NDA 20-664
MAR281w

Pharmacia Inc.
Attention: Mr. Dean Waters
P.O.Box 16529
Columbus, OH 43216

Dear Mr Waters:

Please refer to your pending December 26, 1995 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Dostinex (cabergoline) 0.5 mg Tablets.

To complete our rkview of the environmental assessment section of your submission, we have
this advice and request the following information:

We have determined that the information for the environmental assessment format items
7,8,9,10, 11, and 15 will not normally be necessary for environmental assessment’s
submitted pursuant to 25.31a (a) under certain circumstances. These circumstances are
identified as Tier O(section 111.D.7.c)in the Center for Drug Evaluation and Research’s
(CDER) “Guidance for Industry for the Submission of an Environmental Assessment in
Human Drug Applications and Supplements” which was issued in November of 1995.
During the filing review it was determined that your environmental assessment may
quali~ for Tier O.

If you determine thatyour environmentalassessmentdoes quali~ for Tier O,format items
7,8,9, 10,11, and 15 maybe withdrawn. You should submit an amendmen~ preferably
within 30 days, requestingthatthe information provided in those format it- & deleted.
Because CDER is requiredto make the environmentalassessment (EA), and the finding
of no significant impact (FONSI) publicly available you should provide, along with the
letter,a revised environmentalassessmentwith the information in those format itenis
deleted. If you choose not to withdraw the information, all information will be reviewed
and deficiencies, if any, will be communicated to you in accordance with standard
procedures. For additional information regardingwithdrawingthis information please
refer to Notice of Availability, published January11, 1996, FR Dec. 96-420.,,

We would appreciate your prompt written response as we continue our evaluation of your NDA.
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If you have any questions, please contact:

Randy Hediu R.Ph.
Consumer Safety Ofllcer .
(301) 443-3520

Sincerely yours,

%iomon Sobel, M.D.
Director

● Division of Metabolism and
Endocrine Drug Products (HFD-5 10)

Center for Drug Evaluation and Research

cc:

Original NDA 20-664
HFD-643/NSager
HFD-510/Div. Files
HFD-510/CSO/R.Hedin
HFD-510/RSeeversiHDavies
DISTRICT OFFICE

Concurrences: RSeevers, HDavies 03-15, EGalliers 03-18-96UVnm 03.26.96

drafted RWMamh 14, 1996tN206641R.LTl
rfd Initials:
final:

INFORMATION REQUEST (IR)

,/’



NDA 20-664

JAN18f99(j

Pharmacia Inc.
Attention: Mr. Dean M. Waters
Manager, Regulatory Affairs
7001 Post Road
DUBLIN OH 43107

●

Dear Mr. Waters:

We have received your new drug application submitted under section 505(b) of the Federal Food,
Drug, and Cosmetic Act for the following:

●

Name of Drug Product: Dostinex (cabergoline) Tablet, 0.5 mg

Therapeutic Classification: Standard

Date of Applicatiorx December 26, 1995

Date of Receipt: December 27, 1995

Our Reference Numben 20-664

Unless we notifi you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of the
Act on February 25,1996, in accordance with21CFR314.10l(a). .

-.
Under 21 CFR 314. 102(c) of the new drug regulations and in accordance with the policy
described in the Center for Drug Evaluation and Research StafTManual Guide CDER 4820.6,
you may request an infoma.1 conference with this Division (to be held approximately 90 ckiys
from the above receipt date) for a brief report on the status of the review but not on the .
application’s ultimate approvability. Please request the meeting at least 15 days in advance.
Alternatively, ,you may choose to receive such a report by telephone. Should you wish a
conference, a telephone report, or if you have any questions concerning this NDA, please contact
Mr. Randy Hedin at (301) 443-35~0.



Page 2

Please cite the NDA number listed above at the top of the first page of any communications
concerning this application.

Sincerely yours, .

X$ Enid Galliers
Supervisory Consumer Safety Ofilcer
Division of Metabolism and

Endocrine Drug Products (HFD-5 10)
OffIce of Drug Evaluation II
Center for Drug Evaluation and Research

cc

Original NDA 20-664
HFD-51 O/Div. Files
HFD-80
HFD-510/CSO/R.Hedin

Concumence: EGalliers 1.2.96/fVnd 1.11.96

&aRed: RH/January 2, 1996/N20664AC.LTl
Final:

ACKNOWLEDGEMENT (AC)

.
m-

.-

.,

.



Meeting Date: June 11, 1996 Time: 8:00-8:30 pm Location: 14-56

NDA 20-664 Dostinex (ca&rgoline) Tablets

Type of Meeting: Status Meeting

Extemai part.icipqtt: None

Meeting Chak Dr: Troendle

External participant lead: None

Meeting Recorde~ Mr. Randy Hedin

FDA Attendeesand titles:

Dr. Solomon Sobel, Division Director, DMEDP
Dr. Gloria Troendle, Deputy Division Director, DMEDP
Mr. Dave Hertig, Pharmacology Reviewer, DMEDP
Dr. Robert Severs, Chemistry Reviewer, Division of New Drug Chemistry 11
Dr. Gubbi, Reviewer, Division of Biostatistics
Mr. Dan Marticello, Team Leader, Division of Biostatistics
Dr. Hae-Young Ahn Team Leader, Division of Pharmaceutical Evaluation 11
Mr. Randy Hedin, CSO, DMEDP

External participant Attendees and titles:

None

Meeting Objectives:

This meeting was an internal meeting to discuss the status of the reviews, and any
problems encountered to date.

Discussion Points:

● Pharmacology: The review is finished and with supervisor. Labeling issues
need to be resolved with firm.

,/-

● Biostatistics: ‘ The drafi review will be finished by the end of the month
and submitted supervisory concurrence.

● Biopharm: The review will be finished by the end of next week. A
new reviewer. Dr. Ene Ette, is assigned to the application.



● Chemis~: The review is finished and with supervisor. An IR letter
will need to be sent to the sponsor. Also, the nomenclature
committee approved the trade name Dostinex. Labeling
issues remain. The EER inspection has taken place and the
report should b forthcoming.

● Clinical: The review is finished. Labeling issues remain to be
resolved. (The reviewer was not at the meeting)

Decisions (agreements) reached:

● An internallabeling meeting will tentativelybe scheduled for mid July.

Unresolved or issues requiring fi.u-therdiscussion:

● None

Action Items: “

● None

Signature, minutes preparer:
-

x%’ /=--
Concurrence Chair: . ~~ ‘~%

cc: NDA Arch
HFD-510
Attendees
HFD-510/EGalliers
HFD-51 l/RHedin/6. 11.96/N20664.MN2

Concurrences: DHertig/AGubbi/DMarticello 6. 12/RSevers/GTroendle/HAhn 6. 13/ SSobel 6.17



. ORIGINAL

NDA 20-664 February 13, 1996
Dostinex (cabergoline) Tablets Pharmacia

A= .

Dr. Sobel
Dr. Troendle
Dr. Gueriguian
Dr. Fleming
Dr. Jordan
Dr. Hertig
Dr. Davies
Dr. Seevers
Dr. Jones HFIM27
Mr. Marti@lo HFD-713
Mr. Hedin, CSO

To discuss filing and planning the review of Dostinex (cabergoline) Tablets for a
hyperprolactinemic disorders indication, ‘either idiopathic or due to pituitary adenomas.

Medical: Acceptable to file

Chemistry: Acceptable to file

Pharmacology: Acceptable to file
m

.

.

Biopharmaceutics: Acceptable to file

Biost.atistia: Acceptable to file

.
It was stated that Mr. Hedin would contact Dr. Gus Turner concerning the studies that need to
be audited by the Division of Sci~tific Investigations.

October 18, 1996 was agreed upon as the goal date for completing the reviews. Kathleen
Reedy will be contacted concerning tentative dates for an Advisory Committee meeting.



.,

Concision: File the application.

.

cc: NDA Arch
HFD-51O
Attendees
HFD-510/EGalliers/SSokl
HFD-51 l/RHedin/02. 13.96/N20664.MNl

Concurrences: JGueriguian 02-20/AFleting 02-22/GTroendle 02-23 /DHetig, A,Iordan,
RSeevers, MMcNemey for HDavies 02-26/EGalliers 02-27\ft/xun 05.06.96

*

.

.
-.

,,
,
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w Pharmacia &Upjohn

*

12//u/%

office of

SusanM. MondabaughPh.D.
Dwector.RegulatoryAffairs

Telephone616/S334070
Fax:616/S33-8237

December 10, 1996

Solomon Sobel, M.D., Director
Food and Drug Administration
Division of Metabolism & Endocrine Drug Products, HFD-510
Document Control Room 14B-19
5600 Fishers Lane
Rockville, MD 20857-1706

RE:

Dear Dr. Sobel, 1

NDA 20-664
DOSTINEX@ (cabergoline)

NDA Amendment
Non-Insert Labeling

Enclosed for review are final drafts of non-insert labeling for the above referenced NDA
which incorporates the new company tradedress. For ease of review, the following
attachments are included:

Attachment 1 Bottle Label Actual size and 200%

Attachment 2 Carton Label Actual size

Attachment 3 Sample Bottle Label Actual size and 200%

Attachment 4 Sample Carton Label Actual size

The sample labeling has not previously been submitted to the Division.

marmacla&Upjolm
7000Portage ROXi

Kalamazoo. Ml 49001-0199

USA

Teleohone 161618334000



NDA 20404
December 10,1996
Page 2

If you have any questions regarding the contents of this submission, please contact me at
(616) 833-4070. Please send correspondence addressed to Unit 0635-298-113.

Sincerely,

PHARMACLA & UPJOHN COMPANY

LtM-h-lWuKdd?ay+-
Susan M. Mondabaugh, Ph.D. “
Director, Regulatory Affairs

SMM:law:Atfachments



DEPARTMENT OF HEALTH AND HUMAN SERVICES F-&M OkiS No. 0S10-0001.

PUBLICHEALTH SERVICE ~Pti&n h: 12131/s
.% o~a Slalemenl on

FOODANDDRUGADMDWSTRATION
mm 3.

APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE FORFMUSEONLY

OR AN ANTD31OTICDRUG FOR HUMAN USE
DATE RECEIVED DATE FILED

(Title21, Code of Federal Regulations, 314) DIVIS1ONASSIGNED ND.VANDANO.m.

N- NO ap#ication may b filed unlesss completed qpiication form hss been &ved (21 CFR Pwt 314).

NAME OF APPLICANT DATS OF SWMI.%31ON

Pharmacia & Upjohn Company December 10, 1996
TELEPHONE NO.fhdti h- Co&.)

ADDRESS flhmber.Sfru&Cti.SW andZ@ W— (616) 833-4070
7000 Portage Road NEWDRUO OR ANTIBIOTICAPPLK,WTON

Kalamazoo, Michigan 49001 NUMBER @ pl’WiOdJ issued)

20-664

ESM.BLISHEDNAME (ea.,USPIU.SAN) PR0ml13’rUYNAME fiimy)

cabergoline DostinexTM

I

CODE NAME iiiany) CHEMICAL NAME

N-[3@imethylamino)propyl)N-[(ethylamino)carbonyl]-6-(2-
FCE 21336 propenyl)-8&ergoline-8-carboxamide

●

DOSAGE FORM ROUTE OF ADMINISTRATION STRENGTH(S)

Oral 0.5mg
Tablet

I I
PROPOSED INDICATIONSFOR USE

Treatment of hyperprolactinemic disordem, either idiopathic or due to pituatary adenomas.

LISTNUMBERS OF ALLINVESTIGATIONALNEW DRUG APPUCATIONS (21(WR W WV. NEW DRUG OR ANTIBIOTICAPPLKXTTONS (21CFR W
310,AND DRUG MASTER FILES(21CFR .?14.420)REFERRED TO INTHISAPPLIUTION.

DMF
DMF
DMF
DMF

INFORMATION ON APPLICATION

TYPE OF AP~ON (C’hakme)

❑ THISSUBMISSIONISA FULLAPPIJCATION(21 CFR 32450) ❑ THIS SUBMISSIONISAN ABBREVIATEDAPPLICATION(ANDA)(21CFR 314.35)

IFAN ANDA.lDOWTFY THE APPROVED DRUG PRODUCF THAT ISTHE BASISFOR THE SUBMISSION

NAME OF DRUG HOIANZROF APPROVED APPLICATION

1
,

TYPE SUBMISSION ft?hak one)

❑ PRESUBMISSION a AN AMENDMENT TO A PSNDDW3 APPLICATION ❑ SUPPLEMENTAL APPLICATION

D ORIGINALAPPLICATION O RESUBMISS1ON

SPECIFICREGULATION TO SUPPORTCHANCE OF APPLKWTION (q.,hti S14.7fXWfWdJ

PROPOSED MARKETING sTATUS(Checkd

a APPLICATIONFOR A PRESCRl~IoN DRUG PRoDUm O&J ❑ APPIJCATIONmR AN ov’ER-T’HE~WNTER PRODUCT (OTC)

ORM FDA 33Sh(W95) PREVIOUSEDITIONISOBSOLE1’B Page1

E



l!!!!!)+* Pharmacia&Upjohn 05CC OE

Susan M. Mondabaugh,Ph.D.
Direcsor,RcgulatosyAffaiss

November 20, 1996

Solomon Sobel, MD, Director
Food and Drug Administration
Division of Metabolism and Endocrine
Drug pI’OdUCtS,~-510
Document Control Room 14B-19
5600 Fishers Lane
Rockville, MD 20857-1706 R.Ei

Telephone:616/833-4070
Fax 616/833-8237

NDA 20404 . ‘

Biopharnmceutics Response
Dear Dr. $obel,

In response to the facsimiles dated August 2, 1996 (received September 20, 1996) and
September 25, 1996 ii-cm the Division containing biopharmaceutics comments, we are
submitting the following responses tc Point 3. GENERAL COMMEN’IS To aid you
in your review of our responses, the August 2,1996 comments will be reiterated in bold
and our response will be provided in it+ics.

1.

2.

The Sponsor should develop a more specitlc RTAmethod for quantifying
CAB pIasma levels. Alternatively, the sensitivity of the more specific
HPLC assay should be signMcantly improved upom

Phurmncia & Upjohn accepts the comment that the specificity of the cabergoline
RLAassay reported in DOSTINEX NDA 20-664 is not optimum. Wealso accept the
recommended changes in the labeling to etiminate statements that would require a
more speci/7c assay.

The nonsnec=citw of the RTA assaY casts serious doubts on the reliability
of CAB le;els m&sure& and rend~rs the results of the PK studies -
inconclusive Thus, most of the plasma data which for most of the times
were near the limit of detection are to be interpreted with caution. A
highly sensitive and specific assay is necessary for the proper
characterization of the pharmacokinetics of the drug and of course
pharmacokinetic/pharmacodynamis relationships.

The revised statement Oncabergoline pharmacokinetics in the DOSTXNEX labeling
are based on pfusma concentmtwn dizta thut were not suspect as a result of low
values rehtive to the RL4 assay limit of quantitatwn.

Pharmacla 6 Upjohn Telephone (616) S33-@JO

70m Porrage Road

Kalamazoo, Ml 49001-0199

USA



3. lt is wrong@ use historical data (in this case results from a food effect
study) as control for comparison with data obtained in the renal
@pairment study. The cohort of subjeots are different.

‘}
When the historical co~trol data are not constired in the interpretation of the

~#mrmacokinetic data /hm the moderate and severe mud impairment patients in
, study CWHKI022, the conclusions are the same. There were no diffennmes in the

u’ ,pharmacokinetics between these two groups of rend impairment patients as would
“\ We expected when kss than 4% of the cabagoline he is eliminated unchanged in,

, the urine.

4. The Sponsor’s proposed dissdution method is acceptable. It is, therefore
recommended that the dissolution specification be set at @ min - Q =@%.

The a.ctwd batch size regarded as “semi-industrial” can be considered as
“tmnsitional”, considering the scak up /hm units
scheduled next year. Additionally, our specifications undergo periodic ~view
acconiing to the rnanuf~turing experience gained Because of these points, the
Sponsor proposes to keep the current specifications (i.e. Dissolut~n ~T~o @

@er~minutes) and provide a commitment based upon Company policy to review
and tighten speci/icatwns as appropriate afir periodic review of batch analysis
results.<

If you have any questions regarding the contents of this submission, plesse contact me
at (616) 833-4070. Please send comespondence addressed to Unit 0635-298-113.

sincerely,

PHARMACIA & UPJOHN COMPANY

+?!gL-f
Susan . Mondabaugh, Ph.D.
Director, Regulatory Maim

SMMlaw
Attachments

(.
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&
Pharmacia&Upjohn, office of:

SSSSanM. Mondabaugh,Ph.D.
Disecror,RegulatoryAffaiss

Telephone:616/8334070
Fax: 6161S33-823T

November 20, 1996

Solomon Sobe~ MD, Director
Food and Drug Administration
Division of Metabolism and Endocrine
Drug PIUdUCtS,_-510
Document Control Room 14B-19
5600 Fkhers Lane
Rockville, MD 20857-1706 RE:NDA 20-664

DOSTINEX@ (cabergoline)

●

NDA Amendment
Revised Package Insert

Dear Dr. Sobel,

(
In response to the facsimile dated October 19, 1996 from the Division containing labeling
comments, we are submitting a revisa proposed package insert (dated November 19,
1996).

All of the changes requested by FDA are acceptable to us and they have been
incorporated in the revised text.

If you have any questions regarding the contents of this submission, please contact me at
(616) 833-4070. Please send comespondence addressed to Unit 0635-298-113.

Sincerely,

PHARMACIA & UPJOHN COMPANY

yaj’tiz
Susan M. Mondabaugh, Ph.D. -
Director, Regulatory Affairs /-,{

/
SMM:law
Attachments

“( .

Pnarmacia & u~jotm Telephone (616) 8334000

7000 Pomage Road

Kalamazoo, Ml 49001.0199

USA



IiiiP+
Pharmacia&Upjohn officeof

Susan M. Mondabaugh Ph.D.
Director,RegulatoryAffairs

Telephone: 616/S3j34070
Fax: 616/833-8237

November 13, 1996

Solomon Sobel, MD, Director
Food and Drug Administration
Division of Metabolism and Endocrine Drug Products, Hl?D-510
Document Control Room 14B-19
5600 Fishers Lane
Rockville, MD 20857-1706

n
RE: NDA 20-664

DOSTINEX@
(Cd=igoline)

NDA Amendment
‘ Safety Update

Dear Dr. Sobel,

In response to the request from the Division, submitted herewith is the safety update
for the above referenced NM. The safety update covers the period horn August 1,
1995 to July 31, 1996. During this time interval, there have been no newly completed
studies in the U.S. or Europe.

The update consists of serious spontaneous reports fiwm two indications:
hyperprolactinemic disorders and Also included
are serious adverse events fkom clinical studies in hyperprolactinemic disorders.
Appendix 1 contains spontaneous AEs up to July 31, 1995. Appendix 2 contains
serious AEs reported in studies in Parkinson’s disease born August 1, 1995 to July 31,
1996.

Additional information pmwided is a publication on pregnancy outcome afl.er treatment
with Dostinex and reports of studies conducted in Japan (English summaries, tables.
and figUreS).

.

Pharmacia&Upjonn
7003 Portage Road

Kalamazoo. Ml 4900i-0199

USA

Teleonone {616) 8334000



NDA 20-664
Novembar 1$ 19S6
Page 2

If you have any questions regarding the contents of this submission, please contact me
at (616) 833+070. Please send correspondence addressed to Unit 0635-298-113.

Sincerely,

PHARMACIA & UPJOHN COMPANY

Susan M. Mondabaugh, Ph.;.
Director, Regulatory AfYairs

*
SMMlaw
Attachment

.
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Pharmacia&Upjohn

October 31, 1996

Solomon Sobel, MD, Direct&
Food and Drug Administration
Division of Metabolism and Endocrine
Drug prOdUCtS,H-510
Document Control Room 14B-19
5600 Fishers Lane

Offrccof

Susan M. Morrdabaugk Ph.D.

Dirccm, Regulatory Affairs

Telephone 616/8334070

Fax: 616/833-8237

Rockville, MD 20857-1706 RE:NDA 20-664
DOSTINEXQ (cabergoline)

n
NDA Amendment
Revised Package Insert

Dea Dr. Sobel,

In response to the facsimiles &ted August 2, 1996 (received September 20, 1996) and
September 25, 1996 from the Division containing labeling comments, we are submitting a
revised package insert in this amendment. The revised package insert contains the FDA
requested changes as well some changes we wish to make in content. In addition, there
have been minor changes in format and editorial style.

The revised package insert may be found in Attachment 1. To aid in the review of the
revised insert, Attachment 2 contains a comment document detailing the changes [hat have
been made to the insert.

If you have any questions rega.ding the contents of this submission, please conlact me at
(61 6) 833-4070. Please send correspondence addressed to Unit 0635-298-113.

Sincerely,

PHARMACIA & UPJOHN COMPANY

Susan M. Mondabaugh, Ph.D. “
Director. Regulatory Affairs

SMM:law
Attachments

Pharmac M 8 UOjOtIfl

70(X7Porrdge Ro20

KalamaZOO Ml 490010199

u5A

Teleohone 16161833-4(03



l!!!!!)++ Pharmacia&Upjohn... . O~tce of:

SusanM. Mondabaugh, Ph.D.
Director, Regulatory Affairs

Telephone:6W833-4070
Fmc 61(M333-S237

October 25, 1996

Solomon Sobel, M.D., Director
Division of Metabolism and Endocrine

Drug prOdUCtS,HFD-51O
Center for Drug Evaluation and Research
Document Control Room 14B-19
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857-1706

RE: NDA 20-664*
DOSTINEX@ (cabergoline)

General Correspondence
Chemistry, Manufacturing and Control

Dear Dr. Sobel,

Reference is made to the July 12, 1996 facsimile received fkom the Division which
contained questions relating to the Chemistry, Manufacturing, and Controls section of
the above referenced NDA. This amendment contains our responses to those
questions. For ease of review, each question is repeated on the following pages in
italics, followed by our response.

If you have any questions regarding the contents of this submission, please contact me
at (616) 833-4070. Please send correspondence addressed to Unit 0635-298-113.

Sincerely,

PHARMACIA & UPJOHN COMPANY

Lhhd+ -
Susan M. Mondabaugh, Ph.D.
Director, Regulatory A.Rairs

SMM:law ,/’

Attachments

Pharmacla & Upjohn

7000 Portage Road

Kalamazoo, Ml @OOl -0199

USA

.

Telephone (6161 833-4000



&
~harmacia

Oftio3 Ot
Kenneth F. IOng
W&l Preskimlt.
Regula&wyA&h

Tele@one No. (616) s330s66
F~mile No. (616~s334409

Jdy 31, 1996

Division of Metabolism and Endocrine Drug Products HFD-51O
Center for Drug Evaluation and Research
Food and Drug Administration
Documeqt Control Room #14B-19
56OOFishers Lane
Roclmdle MD 20857

/

Re: ‘Ikansfer Ownership

Sir/Madam:
?

We are transferring ownership rights for the applications listed in the attached table ‘
fmm Phmacia Inc. to Pharmacia & Upjohn Company. The letter dated
June 26, 1996 notified you of the new company name.

Please contact Robert A. Paarlberg at (616) 833-0646 if you have any questions
regarding this notification.

Sincerely,

PHARMACIA INc.

--k

Kenneth F. King
Vice President
Regulatmy Athi.rs

KFK:KMW:met.le ,”
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B+~ Pharmacia&Upjohn
*

officeof: ORIGINA%nnelhF. ffi~, Ph.D.
vii Rz3sid8nr-
Regulstoty Affairs SUPPLNEW COR
Tdephone No.(616)S334656
Facsimile No. (616) 53$5237

June 26, 1996

Division of Metabolism& Endocrine Drug Products, HFD-51O
Center for Drug Evaluation and Research .
Document C!ontml Room
Food and Drug Administration
56OOFishers Lane
Rockville, Maryland 20857

Re: NDA 20-664
DOSTINEX@
(cabergoline)

Sir/Madam~

COMPANY NAME CHANGE

7~/?4
‘/

This is to no~ you that, effbctive June 11, 1996, Pharmacia & Upjohn Company,
Kalamazoo, Michigan, became the holder of the application cited above. Pharmacia &
Upjohn Company is a new company formed as a result of the merger of the former
Upjohn Company, Kalamazoo, Michig+ and the former Pharmacia Inc, Dublin, Ohio

!

All applications at the Food and Drug Administration held by the two former \

companies are now held by the new company. po} J?<

7@Consistent with 21 CFR ~314.72, we wish to advise you that Pharmacia & Upjohn ‘
Company commits to any agreements, promises and conditions contained in the
application cited above and is in possession of a complete copy of the approved
application including supplements and records that are required to be kept under
S314.81.

A oopy of a completed form 356h, reflecting the new name, is provided f= ~e file.

Please contact Robert A. Paarlberg at (616) 633-0646 if you have any questions about
this notification.

Sincerely,

PtiCIA & UPJOHN COMPANY

‘=meth F. King, Ph.D.
Vice President
Regulatory AiTairs

.

REVIEWS COMPLETED
d

. .

CSO ACTION:
%2-a ‘“

</ q=---
❑ ILHTER ❑ t4.A.I. ❑ MEMO ~~

w

CSO INITIALS DATE 52

Pharmacla & ll~jotm

7003 Porlage Road

Kalamazoo. Ml 49001-0199

USA

Telephone [616) 8334000
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Pharmacia

AIRBORNE

Solomon Sobel, M. D., Director
Division of Metabolism &
Endocrine Drug Products (HFD-51O)

ATTN: Document Control Room 14B-19
Food and Drug Administration
5600 RockviIle Pike
Rockville, MD 20857

RE: DOSTINEX~ (cabergoline)
NDA 20-664
AMENDMENT TO PENDING

Dear Dr. Sobel:

Date ~ I-5, 1996 ORIGINAL
NDA 20-664 , -’ .!

Reference
-~b

‘4LW-J

APPLICATION

*
/7

As requested by your Division, enclosed are copies of Case Report Forms for~~ patients
enrolled in Dostinex m (cabergoline) pivotal studies HPIW07 and ONC/026.

Please contact me at (614) 764-8235 if there are questions concerning this information.

Sincerely,

Dean M. Waters
Manager, Regulatory Affairs

DMW/wld

enclosure

,’

Postal address Visiting address Telephone Telex Telefax

Pharmacia Inc. 7001 Post Road 614-764-8100 246-620 614-761-8102

Post Office 80X 16529 Dublin, Ohio 43017

Columbus, Ohio 43216-6529 USA

USA



&
Pharmacia

Date *Y 2, 1996

NDA 20-664
Reference

—

AIRBORNE

..

uKIGINAL,-.,
@q&&.&w

..

Solomon Sobel, M. D., Director
Division of Metabolism &
Endocrine Drug Products (HFD-51O)

Al’TN: Document Control Room 14B-19
Food and Drug Administration
5600 Rockville Pike
Rockville, MD 20857 /

~kRE: DOSTINEX” (cab goli e)
NDA 20-664
AMENDMENT TO PENDING APPLICATION

%*
Dear Dr. Sobel: ‘-”*

The enclosed information is being submitted in response to a fax dated April 12, 1996 from Dr.
Ananda Gubbi. Enclosed are two (2) diskettes. The fmt diskette (labeled “SAS”) contains two
s- datasets created under PC SAS for Windows, Version 6.08. The datasets are named
FDA_O07.SD2 and FDA_026.SD2 which corresponds to studies HPRLO07 and 0NC026,
respectively. Also enclosed are hard copy printouts of the SAS CONTENT-S PROCEDURE for
those two datasets.

The second enclosed diskette (labeled “LOTUS”) contains two (2) Lotus spreadsheet files created
under Version 2.3 with corresponding format overlays. The spreadsheets are named
FDA_O07.WKl and FDA_026.WKl with applicable formats named FDA_O07.FMT and
FDA_026.FMT. As in the case of the SAS datasets, the FDA_O07 fde is Cabergoline HPRLO07
and FDA_026 is ONC026. As you know, SAS allows for multiple reasons for “missing” data
values. In converting the data in the SAS datasets to the Lotus spreadsheet files, we have
translated all SAS missing values to the Lotus “NA” state.

As per your instructions, these files are in their “UNZIPPED” format. Also included are hard
copy printouts of these two (2) Lotus spreadsheet files (FDA_O07 and FDA_026).

Lastly, as you know, the majority ,pf these data are, in fact, serum prolactin values. In Study
HPRLO07, 14 investigative sites accrued a total of 188 subjects and utilized a total of 17
laboratories for prolactin determinations. One investigative site (Number 001) utilized 3
laboratories; and, another investigative site (Number 012) used 2 laboratories. A total of 13 of
these laboratories reported the prolactin values in mnoGrarns/ML, while 4 laboratories reported

. the prolactin values in microUnits/ML.

Postal address Visiting address Telephone Telex Telefax
Pharmacia Inc. 7001 Post Road 614-764-8100 246-620 614-761-8102
Post Office Box 16529 Dublin, Ohio 43017

C@mbus, Ohio 43216-6529 USA

USA
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In Study ONC/26, 67 investigative sites accrued a total of 459 subjects and utilized a total of
67 laboratories for prolactin determinations. A total of 39 of these laboratories reported the
prolactin values in mnoGrams/ML, while 27 laboratories reported the prolaitin values in
microUnits/ML and one laboratory reported the prolactin values in Units/Liter.

F.

QUniversally, if a laboratory reported p Iac “ values in nanoGrams/ML, the values were
reported to one decimal place of acc cy If a laboratory reported prolactin values in
microUnits/ML or Units/Lher, the reporte values were transformed by use of an investigative-
site/laboratory specified Conversion Factor to mnoGrams/ML. In the enclosed SAS datasets
and the Lotus files, the prolactin values are all represented in the mnoGrarns/ML. If the value
was the result of conversion to mnoGrams/ML, then it most likely will have a value with more
than its first decimal place non-zero. Obviously, given the “right” values of prolactin and
conversion factor, a value could appear as all zeros after its f~st decimal Place of accuracv even
though it was the result of a conversion.
printouts, the prolactin values have been
from the spreadsheet file.

For simplicity, on the hard c~py Lotus sprea~sheet
rounded to one decimal place of accuracy on output

Also included is a listing of sites participating in cabergoline studies HPRLO07 and ONC/026
that did not accrue any patients. The sites that Dr. Gubbi has requested treatment outcome
information on did not accrue any patients.

..
If you have any questions or problems, please feel free to contact meat 614-764-8235.

Sincerely,

&d[N&.
Dean M. Waters
Manager, Regulatory Affairs

-,.., —--- .-.
“~~ A(jT10t4: ...
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Reference

AIRBORNE

.

Solomon Sobel, M. D., Director
Division of Metabolism &
Endocrine Drug Products (HFD-51O)

AlTN: Document Control Room 14B-19
Food and Drug Administration
5600 Rockville Pike
Rockville, MD 20857

RR DOSTINWW (cabergoline)
NDA 20:664
AMENDMENT TO PENDING APPLICATION

Dear Dr. Sobel:

In response to your correspondence of March 28,1996, enclosed is a revised environmental
assessment section of the Dostinex m (cabergoline) NDA.

We have determined that the Dostinex w NDA environmental assessment qualtiles for tier
O as identifkd in the Center for Drug Evaluation and Research’s document “Guidance for
Industry for the Submission of an Environmental Assessment in Human Drug Applications
and Supplements.” As such, we are requesting that information provided in format items
7, 8, 9, 10, 11 and 15 be deleted. Attached is a revised Dostinex ~ NDA environmental
assessment with the format iterns deleted.

If you have any questions or comments concerning this submission, please” contact me at
614-764-8235.

Sincerely,

A tid~
Dean M. Waters
Manager, Regulatory Affairs, ‘

Cw 1- ~
DMW/wld

enclosure
.
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Pharmacia Inc. 7001 Post Road 614-764-8100 246-620 614-764-8102

Post Office 80X 16529 Dublin, Ohio 43017

Columbus, Ohio 43216-6529 USA
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AIRBORNE

Solomon Sobel, M. D., Director
Division of Metabolism &
Endocrine Drug Products (HFD-51O)

AlTN: Document Control Room 14B-19
Food and Drug Administration
5600 Rockville Pike
Rockville, MD 20857

RE: DOSTINEX~ (eabergoline)

o

NDA 20-664
AMEND NT O PENDING

Dear Dr. Sobel:

APPLICATION

/

Enclosed in duplicate is an amendment to Dostinex~ (cabergoline) NDA 20-664. The enclosed
... - information is submitted in response to a request from Dan Marticel-Statist- viewing

the NDA. The amendment provides site-specillc summary statistics for selected efficacy
variables from the two NDA pivotal trials.

If you have any questions or comments concerning this submission, please contact me at 614-
764-8235.

w

REVIEWS COM@D .
Sincerely,

A&a ‘--
cW .:.:?-.’:a~J.

$~~... .2: ~l:;.~.l. ~~~MO
Dean M. Waters
Manager, Regulatory Affairs

DMW/wld

enclosure .’
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Pharmacia Inc. 7001 Post Road 614-764-8100 246-620 614-761-8102
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AIRBORNE

Solomon Sobel, M. D., Director
Division of Metabolism &

Endocrine Drug Products (HFD-51O) “y.

ATTN: Document Control Room 14B-19 ,ti’~~
Food and Drug Administration , ~!. .

5600 Fishers Lane
Rockville, MD 20857

(..- [>’” ‘ q ‘i’> .:, ‘,:
$=+ P.d$<~, b~“fl .];;

RE: DOSTINEX (cabergoline)
/) “

ti

.

NDA 20-664 ,’.t’-

AMENDMENT TO PENDING APPLICATION /
~.>

d 4“:

//
<6 AyJ

/
T ~>” L

7
-.--’,e A

Dear Dr. Sobel: .,

G

%
‘K

Enclosed is information requested by the cabergo. Medical Reviewer that was previously faxed
to the Division. .——

The following is included:

1) Summary of clinical studies completed with cabergoline.

2) Information summarizing the baseline comparability of treatment groups in the NDA pivotal
studies.

If you require any additional information, please contact me at (614) 764-8235.

Sincerely, Rt’VIEwSCOMPLETW
~Q#& L ~+ ~-~:

/
Dean M. Waters
Mamger, Regulatory Affairs ~ LETTER ~ N.AL

DMW/wld
~=lm

DATE
enclosure

Postal address Visiting address Telephone Telex Telefax
Pharmacia Inc. 7001 Post Road 614-764-8100 246-620 614-761-8102
Post C)ffice 80X 16529 Dublin, Ohio 43017
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AIRBORNE

Solomon Sobel, M. D., Director

Reference NDA 20-664

../“

Division of Metabolism and Endocrine Drug Products (HFD-51O)
ATTN: DOCUMENT CONTROL ROOM 14B-19
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

R.E: DOSTINEX@
NDA 20%64

Dear Dr. Sobel:

Pursuant to 21 CFR 314.50, Pharmacia Inc., is submitting herewith a new drug application
for Dostinex (cabergoline). Dostinex is a long-acting dopamine receptor agonist. It is
indicated for the treatment of hyperprolaciinexnic disorders, either idiopatilc or due to
pituitary adenomas.

The content and format of this NDA reflects the agreements reached between Pharmacia
and your Division at our February 7, 1995 and July 26, 1995 pre-NDA meetings.

The clinical trials providing evidence of the safety and effkacy of Dostinex were reviewed
in our meeting of February 7, 1995.

The archival copy of the NDA consists of211 volumes and is divided into sections 1-15 as
listed on the form FDA 356H. As agreed with the Division during our July 26, 1995
meeting no patient CRFS are included in the NDA. A waiver request to not include CRFS
in the NDA was also submitted to cabergoline IND on December 12, 1995. -

SAS data sets for primary and secondary eflkacy and safety variables are not included at
this time but will be provided on request. -

.

Postal address Visiting address Telephone Telex Telefax

Pharmacia Inc. 7001 Post Road 614-764-S100 246-620

Post Office Box 16529

614-764-S102
Dublin, Ohio 43o17

Columbus, Ohio 43216-6529 USA
USA
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I look fonwwd to working with you and your staff in the review of this NDA. Please contact
me at (614) 764-8235 or fax (614) 764-8125 with any questions or comments concerning the

application.

Sincerely,

Dean M. Waters
Manager, Regulatory Affairs

DMWiwld
enclosure
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