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Sponsor table 7.3i5, page 67

ZIRUDIN: ~ SUBCUTANZOUS FERTILITY AND REPRODUCTIVE TOXICITY (SEGMENT I) STUDY IN RATS (MIN 931090)
Table 7 Summzary of ths reproductive parameters derived from full-term parental females

T 16
{Mean + Standard Deviation)

Dose Level (mg/kg/day)

Parameter Control (0) 1 5 10

No. Pregnant Females 10 6 11 7

No. Imrlants 16.00:2.00 13.83+4.45 14.641+4.34 14.71+3.09
No. Viable newborn 14.40+2.63 13.1734.67 13.36+4.01 13.57+3.10
No. Stiilbirths 0.40+0.70 0.17+0.41 0.18+0.40 0.2940.49
% Stillbirths 2.72+4.87 1.11+2.72 1.40x3.11 1.99+3.43
Festimplantation 1.60-2.26 0.£7+0.52 1.27+1.27 1.14+41.21
Loss

% Postimplaptaticn 10.32:8.05 6.04+6.11 7.95+7.97 7.81+7.89

css

Dams allowed to deliver: No significant differences in the
gestation period between the groups were noted. The number of
implantation sites, post-implantation loss, litter size, sex ratios
was not affected by the treatment. Pups survival was significantly
affected during days 0-4 (precull) of lactation in high dose group
{control 96.25%, low dose = 100%, mid dose = 100% and high dose =
94%) . However, post-culling survival of the pups and pups weights
throughout lactation period were not affected by the treatment.
Postnatal development and differentiation were comparable in all
groups. There was no significant effect on fertility test and
mating performance test of F, generatiocn rats.

In conclusion, there were no adverse effects on the fertility and
mating performance parameters of treated male and female rats at
s.c. doses up to and including 10 mg/kg/day of CGP 39393.

2. Segment II. Teratology in Rats (Study # 896087)

Testing Laboratories: CIBA-GEIGY Ltd.,

. Stein, Switzerland
Study Started: February 16, 1990

Study Completed: October 8, 1990

GLP Requirements: A statement of compliance with the GLP
regulations and quality assurance unit was included.

Test Species: Albino rats (Tif: RATI £ [spf], hybrids of RII/1 x
RII/2; 2 month old females and of body weights rang: 190-210 g)

No. of Animals: 24 Pregnant rats/group
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Drug Batch No.: 14/787/3

Methods: Pregnant rats were given subcutaneous Injections of CGP
33393 at 1, 5 and 10 mg/kg/day from day 6 through 15 of gestation.
Control group animals received the vehicle (5% sterile aqueous
mannitol) In similar manner. The volume of administration was
fixed at 5 ml/kg. The selection of the doses were based on the
preliminary toxicity study in which 3 Out of 8 pregnant rats (test
# 896086) at the high dose level (15 mg/kg) died and had
hemorrhages at the injection sites. Therefore in the main study,
tne highest dose selected to be 10 mg/kg/day. In the regulaxr 3-
month s.c. toxicity study the highest dose tested was also 10
mg,/kg/day, and only toxicity observed was dysfunction of hemostasis
mechanism. It should be noted that in the proposed clinical study
tn2 mode of administration of the drug is via i.v. bolus plus i.v.
inZusion. In the meeting on November 1, 1990, sponsor was asked to
vrovide evidence of equivalence of two routes of administration in
razts (s.c. versus i.v. bolus plus infusion) in the form of
ccmparative kinetics. They have not done so. Pregnant dams were
observed daily for mortality.and clinical signs. Body weights were
recorded daily and food consumptions were recorded on days 6, 11,
16 and 21 of gestation. All dams were sacrificed on day 21 of
gestation, and were examined for the number of corpora lutea, the
number of implants, the number of dead or resorbed fetuses and
number of live fetuses. The live fetuses were weighed and sexed.
All fetuses were examined for gross anomalies. Approximately one
half of the fetuses per litter eviscerated and examined for
skeletal major/minor abnormalities, the remaining fetuses were
examined for visceral abnormalities and variatiomns.

Results: One dam (# 91) from high dose group was sacrificed on day
12 of gestation due to moribund condition. Local irritation and
swelling at the injection sites were seen in treated dams. No
significant effect on body weight gains and food consumptions were
seen during the course of the study, except during 11-16 day of
gestation high dose group dams consumed about 12% less than the
control group dams. At necropsy dose related hemorrages were seen
at injection sites and all animals in high dose group had
hemorrhage at the injection sites. The number of corpora lutea,
the number of implants, pre and postimplantation losses, number of
live fetuses, sex ratio and mean body weight of live fetuses did
not show any significant difference between the treated groups and
the control group. External examination revealed cleft lip cleft
palate in one fetus (# 59/02) of mid dose group and
omphalocele/incomplete closer of abdominal wall were seen in one
fetus (# 40/13) of low dose group, one fetus (# 67/04) of mid dose
group and in two fetuses (# 73/13 and 95/05) from two litters of
high dose group. The incidence rates of ompralocele/incomplete
closer of abdominal wall in this study were 0%, 0.57% (4.16% of
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litters), C.60% (4.35% of litters) and 1.32% (9.5% of litters) in

-contxol, lcw dose, mid dose and high dose respectively. The

histcrical incidence rate provided by the sponsor is 0.096% (5/5187
fetuses, 4,/358 litzers). Increased incidences of absent
ossificaticn were seen in metatarsal-1 {control = 10/154 (6.5%),
low dose = 20/186 (10.8%), mid dose = 29/179 (16.2%) and high dose
= 45 '159 (28.3%)], proximal phalanx of posterior digit 2 [control -
48/134 (31%), low dose 72/186 (39%), mid dose 77/179 (43%) and high
dose - 78/159 (49%)]1, digit 3 [control = 35/154 (23%), low dose =
43/155 (23%), mid dose = 54/179 (30%) and high dose = 69/159
(43%-), digit 4 [control = 34/154 (22%), low dose = 47/186 (25%),
mid Sose - 36/179 (31%) and high dose 72/159 (45%)], and digit 5
[conz>ol = 75/154 (49%), low dose = 98/186 (53%), mid dose =
111,279 (62%) and nigh dose = 114/159 (72%)]. Thus indicating
delzaw=d skeletal maturation at mid and high dose levels.
AsyrTetricalily shaved sternebrae 1, 3, 4, 5 and 6; fused sternebrae
1 anZ 2; bipartite ossification of sternebrae 4 and 5; and

poor zbsent ossification of metacarpal 5 and bipartite thoracic
verzts=bral centers were seen in all groups, and these effects were
not Zose related. Thus in the present study the rate of incidence
of cmophalocezle in treated rabbits increased up to 6.7 fold over the
histcrical incidence rate, and this abnormality was dose related
and in two litters of the high dose group. The data indicates that
CGP 339393 is teratogenic in rats.

Effect of CGp 39393 on Maternal and Fetal Parameters in Rats

Params=ters Messured Control Low Dose Mid Dose High Dose
Tota.l Mated 24 24 24 24
Died szacrificed 0 0 c 1
Pregmzan 21 24 23 21

% Pregnant 87.5 100 95.8 87.5
# Surviving 100 100 100 100
# of Tam examined 21 24 23 21

# of Corpora lutea/dam 17.6 18.2 18.6" 1i8.1
# of Zmplants/Dam - 15.0 15.5 16.0 15.2
Preizlantation loss 14.5 14.7 13.5 ©15.8
(3/dam)

Postimplantation loss 4.6 - 3.3 6.2 2.9
($/dam)

# Embryonic deaths/dam 0.7 0.5 1.0 0.4
# of _ive Fetuses/dam 14.3 15.0 15.0 14.8
# of _ive fetuses 300 360 346 310
Sex rzatio (m/f) 1.09 1.04 1.04 0.96
Mean Fetal Weight (g) 5.3 5.3 5.2 5.2

Morphtological Findings of Fetuses

Gross Anomalies:
Major Malformations:

# of Tetuses Examined 300 360 346 310
# of _itters Examined 21 24 23 21
Genexzlized Zdema 1 0 0 0
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ZDDENDUM TO THE STUDY:

n the Segment II Teratology study in rats, CGP 39393 treatment
oroduced visceral malformations in developing fetus. In addition,
—he increased incidences of major skeletal fetal abnormalities of

fused and asymmetric sternebrae, were- also seen as shown in the
—able below: '

Effect of CGP 39393 on Fetal Sterrnebrae Development Parameters

Faramezsrs Measured Control Low Dose Mid Dose High Dose
Total Litters Studied 21 24 23 21
Foor Cssification (F/L):

Sternepra 1 1/1 1/1 0 0
Sternekra 2 0 0 0 1/1
Sternebra S 0 0 1/1 1/1
Sternebra 6 1/1 0 0 0
Fused (F/L):

Sternekra 1 0 1/1 2/2 . 1/1
Asymmetxric (F/L):

Total 3/3 - 8/8 3/3 9/6
Sternekra 1 0 2/2 1/1 1/1
Sternebra 3 0 0 0 2/1
Sterner 4 1/1 0 0 3/2
Sterner S 2/2 2/2 2/2 3/2
Sterner 6 0 a/4 0/0 0/8
Bipartite Stern brae (F/L): 0 0 1/1 0

In summary, CGP 39393 treatment in pregnant rats produced major
fetal malformations of omphalocele, fused and asymmetric skeletal

malformation of sternebrae. CGP 39393 is teratogenic in the study
rats.
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3. A Repeat Segment II. Teratology Study in Rats:
(Report # 92099/921030)

Testing Laboratories: Pharmaceuticals Division

CIBA-GEIGY Corp.,

Sumit, NJ.
Study Started: Not given
Study Completed: Not given
Report Date: December 22, 1992
GLP Requirements: A statement of compliance with the GLP
regulations and quality assurance unit was included.
Test Species: Sprague Dawley (Crl:COBS (SD) BR)
No. of Animals: 26 Pregnant rats/group

/ H

Drug Batch No.: 810191
Methods: Previously sponsor submitted the result of s.c. Segment

IT1 teratology study in albino rats (Tif: RAIf [spf]l, hybrids of
RII 1 x RII/2) in which s.c. doses of 1, 5 and 10 mg/kg/day were
used. CGP 39393 produced cleft lip/cleft palate in one fetus of
mid dose group and, omphalocele in one fetus of one litter of mid
dose group and two fetuses from two litters of high dose group.

The data also indicates delayed skeletal maturation at mid and high
dose levels. Thus it was concluded that CGP 39393 is teratogenic
in rats (see previous study at #2). To confirm this finding
sponsor had repeated the present s.c. Segment II teratology study
in Sprague Dawley rats. In repeat study, pregnant Sprague Dawley
rats were given subcutaneous injections of CGP 39393 at 5, 10 and
15 mg/kg/day from day 6 through 15 of gestation. Control group
animals received the vehicle (5% sterile aqueous mannitol) in
similar manner. The volume of administration was fixed at 5 ml/kg.
Pregnant dams were observed daily for mortality and clinical signs.
Body weights and food consumption were recorded on days 0, 6, 8,
12, 16, and 20 of gestation. All dams were sacrificed on day 20 of
gestation and examined for the number of corpora lutea, the number
of implants, the number of dead or resorbed fetuses and number of
live fetuses. The live fetuses were weighed and sexed. All
fetuses were examined for gross anomalies. Approximately one third
of the fetuses per litter eviscerated and examined for visceral

. hPPEARS THIS way
C¥ ORIGINAL
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abnormalities and variations, the remaining fetuses were examined
for skeletal major/minor abnormalities.

Results: Two dams (# 289 and 290) from high dose group died during
study period and deaths were determined to be treatment related.
Dose reslated hemorrhages and hematomas at the injection sites were
seen in all treated dams. No significant effect on body weight
gains and food consumption were seen during the course of the
study. The number of corpora lutea, the number of implants, pre
and postimplantation losses, number of live fetuses, sex ratio and
mean body weight of live fetuses did not show any significant
difference between the treated groups and the control group. In 15
mg/kg/day treatment group, 3 fetuses of 3 litters (1fetus/litter)
nad a single gross malformation of either edema, shortened hind
limbs or-umbilical hernia. No treatment related gross malformation
was evident in any other group. Treatment related skeletal
malformations were seen in 2/217 fetuses of high dose group, one
fetus {from dam # 285) had shortened femur, fibula and tibia and
another fetus had fused centrum. Increased incidences of absent
ossification were seen in squamosals [control = 0/231 (0%), low
dose = 1/237 (0.42%), wmid dose = 0/228 (0%) and high dose = 3/217
(1.38%; 3/22 litters)], os pubis [contreol = 0/231 (0%), low dose =
0/237 (0%), mid dose = 0/228 (0%) and high dose = 3/217 (1.38%;
3/22 litters)), distal phalanges (forepaw) [control = 0/231 (0%),

low dose = 0/237 (0%), mid dose = 0/228 (0%) and high dose = 3/217

{1.38%)], and metatarsus [control = 0/231 (0%), low dose = 0/237
(0%), mid dose = 0/228 (0%) and high dose = 4/217 (1.84%; 4/22.
litters)]. Thus indicating delayed skeletal maturation at high
dose level. 1In this repeat Segment II teratology study, the data
indicate that CGP 39393 is teratogenic in rats and confirmed the
previous findings.

4. Segment II - Teratology in Rabbits:
(Study #89-6074/Report #CBG513/901397)

Testing Laboratories: — . —

Study Started: April 3, 1990

Study Completed: February 14, 1991

GLP Requirements: A statement of compliance with the GLP
regulations and quality assurance unit was included.

Animal Species: Male (age and weight was not given) and female (16-
24 weeks old, 3.4-4.0 kg) New Zealand White rabbits

No. of Animals: 16 Pregnant rabbits /group
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Drug Batch No.: 14/019/1

Methods: Pregnant rabbits were given intravenous injections of CGP
39393 at 0-6, 2.0 and 6.0 mg/kg/day from day 6 through 18 of
gestation. Control group animals received the vehicle (5% sterile
aqueous mannitol) in similar manner. The volume of administration
‘'was fixed at 1 ml/kg. The selection of the doses were based on the
preliminary toxicity study in which pregnant rabbits (n=6) were
given 0.6, 3.0 and 15.0 mg/kg/day from day 6 through 18 of
gestation. In this preliminary study there was a dose related
increase in whole blood clotting time and this effect was most
proncunced at 15 mg/kg/day dose level (clotting times in 3 out of 6
animals were greater than 90 min.) and no other toxicities were
evident. Due to the potential difficulty of controlling bleeding
at tne injection site with 15 wg/kg/day, sponsor selected 6
mg/xc/day as the highest dose to be tested in the main study.
Pregrant rabbits were observed daily during pregnancy, and their
weights were recorded on 1, 6, 8, 10, 14, 19, 23 and 29 day of
gestation. All surviving dams were sacrificed at day 29 of
gestation, and were examined for the number of corpora lutea, the
number of implants,, number 6f early late resorptions, number of
live/dead fetuses, identification of any malformed fetuses or
uterine abnormalities. Live fetuses were weighted and sexed. All

fetuses were eviscerated and examined for skeletal/visceral
anomalies.

Results: Bruising (localized purple discoloration) at the
injection sites were noted in the treated animals. There were no
mortalities during study period. No significant effect on food
consumptions and body weight gains were evident. There was one
abortion at mid dose. The number of corpora lutea, the number of
implants, number of live fetuses, sex ratio and mean body weight of
live fetuses did not show any significant difference between the
treated groups and the control group. Increased incidences of
spina bifida were seen in the fetuses [control = 0/103 (0%), low
dose = 1/107 (0.93%), mid dose = 11/143 (0.69%) and high dcse =
6/135 (4.44%)]. At high dose spina bifida were seen in fetuses of 5
out of 15 litters. At high dose, all fetuses with spina bifida had
flattened cranium and/or protruding occipital, 2 out of 6 had
malrotated bind limb and 4 out of 6 showed reduced ossification of
cranial bones. Sponsor submitted historical control data for the
incidence of spina bifida in rabbit (strain not mentioned,
laboratories(s) which conducted the study was not mentioned). In
1989 fourteen studies were conducted and 3 out of 1674 fetuses (206
litters) had spina bifida and in 1990 six studies were conducted
and 1 out of 860 fetuses (100 litters) had spina bifida. Thus the
rates of Incidence of spina bifida were 0.179% and 0.116% in 1989
and 1990 respectively (mean Incidence rate = 0.157%). In the
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bbits increased up to 28 fold over the historical incidence rate.
mere were some evidence of delayed ossification among the fetuses,

~owever, sponsor did not provide the data in tabulated form. The

Zzta indicate that CGP 39393 is teratogenic in rabbits.

Effect of CGP 39393 on Maternal and retal Pazrameters in Rabbits

ameters Measured
al Mated

O Mm

Surviving
of Dam examined
cf Corpcra lutea/dam
cf Implants/Dam
Zmbrvonic deaths/dam
cf Live Fetuses/dam
=f Zive fetuses
ratio (m/f)
n Fetal Weight (g)
o2ss Anomalies:
cf Fetuses Examined
.excluding malformed fe
of Litters Examined
»ridial/retinal
emorrhage
etuses affected
itters affected
letal:
or. Anomalies:
Fetuses Examined
Litters Examined
cral Spina bifida
Tetuses affected
Litters affected
Zat cranium/protruding
ccipital
Fetuses affected
Litters affected
alrotated hind limb
Fetuses affected
Litters affected
inor Anomalies:
of Fetuses Examined
excluding malformed fe
z of Litters Examined
Irregular cervical
Ossification
% Fetuses affected
¥ Litters affected
Visceral:
Major Anomalies:
# of Fetuses Examined
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Single enlarg. Ventri.
¥ Fetuses affected
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Dulmonary arteries
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% Fetuses affected 0.97 0 1.40 1.48
. % Licters affected 7.69 0 13.33 13.33

valformed minor cervi./ 1 0 0 3

“horacic arteries

¥ Fetuses affectead 0.97 0 0 2.2

¥ Litters affected 7.69 0 0 13.33

Minor Anomalies:

= of Fetuses Examined i01 103 138 122

‘excluding malformed fetuses)

= of Litters Examined 13 14 15 15

Call bladder reduced/ 0 0 1 1

Zilobed/bifurcated

¥ Fetuses affected 0 0 0.72 0.82

Litters affected 0 0 6.66 6.66

ADDENDUM TO THE STUDY:

“he major malformation of hydrocephaly was observed in 0, 1, 0 and
~ fetuses of animals belonging to control, 0.6, 2.0 and 6.0
~g/kg/day treatment groups. Thus CGP 39393 treatment to pregnant
znimals produced major abncrmalities spina bifida, flattened

cranium and/cr protruding occipital, malrotated hind limb and
~ydrocephaly.

5. Modified I.V. Segment II. Teratology Study in Rabbits.
: (Report # 94028)

Testing Laboratories: Pharmaceuticals Division
Ciba-Geigy Corp.
Summit, NJ

Study Started: August 18, 1993

Study Completed: June 27, 1994 (report date)

SLP Requirements: A statement of Compliance with the GLP
regulations and quality assurance unit was included.

Tests Species: New Zealand White rabbits (27-27 weeks old; females
body weight: 2.98-4.66 kg on day 0 of gestation). ‘

Number of Animals: 40 pregnant rabbits/group

Drug Batch Number: Lot No. 810192

Methods: Earlier sponsor submitted the results of i.v. Segment II,
teratology study in rabbits in which doses of 0.6, 2.0 and 6.0
mg/kg/day were used. Increased incidences of spina bifida were
seen in fetuses [control = 1/103 (0%), low dose = 1/107 (0.93%),
mid dose = 1/143 (0.59%) and high dose = 6/135 (4.44%)]. At high
dose spina bifida were seen in fetuses of 5 out of 15 litters. At
high dose, all fetuses with spina bifida had flattened cranium
and/or protruding occipital, 2 out of 6 had malrotated hind limbs
and 4 out of & showed reduced ossification of cranial bones. The
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data indicated clearly that CGP 39393 is teratogenic in rabbits
" (for detail see my review dated 8/30/91). In the present study,
sponsor repeated Segment II. teratology study in rabbits with some
modifications. The design of standard Segment II. teratology study
was modified to assess the time of gestation during which drug
produced teratogenic effects. Only one i.v. dose level i.e. 6.0
mg/kg/day (1 ml/kg) was tested and there were 4 groups
(n=40/group). Group 1 (control group) animals received vehicle (5%
mannitol: 1 ml/kg) during day 7-19 of gestaticn, group 2 was
treated during days 7-13 (early part of organcgenesis) of
gestation, group 3 was treated during days 14-19 (latter part of
organogenesis) of gestation and group 4, was treated during-day 7-
19 (cwverall organogenesis) of gestation. Pregnant rabbits were
observed daily during pregnancy and their weights were recorded on
days 9, 7, 10, 14, 20, 24 and 29 of gestation. Food intakes were
recorded daily during 5-29 days of gestation. All surviving dams
were sacrificed at day 29 of gestation and were examined for the
numbex of corpora lutea, number of implants, number of early/late
resorotions and number of live/dead fetuses. Live fetuses were

weignad and sexed. All fetuses were eviscerated and examined for
skeletal/visceral anomalies.

Results: There were no mortalities during the study period and no
treatment related clinical signs were evident. There was one
abortion in group 3 (does treated during days 14-19 of gestation),
which was considered not to be treatment related. No significant
effect on food consumptions and body weight gains were evident.
The number of corpora lutea, the number of implants, number of
earlyv/late resorptions, percent of postimplantation loss, and
number of live fetuses and sex ratio did not show any significant
difference between the treated groups and control group, except in
group 2 (does treated during day 7-13 of gestation), hirudin
produced significant increases in the number of early resorptions
(control = 0.24 + 0.43, group 2 = 1.0 ¢ 1.83), post-implantation
loss (control = 0.5 + 0.86, group 2 = 1.11 + 1.79) and percent of
post-implantation loss (control = 5.22 + 8.79, group 2= 11.77 +
18.66). These findings suggest embryotoxicity in group 2.
Additionally, fetal weights were reduced by 5-6% compared to
control values in group 3 (does treated durirg days 14-19 of
gestation) and group 4 (does treated during days 7-19 of
gestation). No significant effect on fetal weights was seen in
group 2 (does treated during day 7-13 of gestation). Hence, the
drug is fetotoxic when given during the latter part of gestation.

A gross malformation i.e., gastroschisis was seen in 2/289 (0.69%)
fetuses (2/35 litters 5.71%) in group 2. The incidences of
gastroschisis were higher than the historical control values (0.02%
by fetuses and 0.18% by litter). Additionally, malformation such
as "eyes open” and hyperflexured forepaw were seen in 2 fetuses of
two litters (does # 140 and 152) in group 4, no treatment related
visceral malformations/variations were seen in any group.
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Treatment related skeletal major malformations such as agenesis of
‘cer:trum/vertebrae (control = 0/278, group 2 = 2/289, group 3 =

1/223 and group 4 = 2/289) and agenesis of ribs in group 2 (1/289)
were seen. There were also some evidence of delayed ossification

amcng the fetuses in treated groups. The data indicated that the
drug is empbryo toxic (increased early resorpticn & post-
implantation loss), fetotoxic (decreased fetal weights) and
teratogenic in rabbits.
e e e ——— s
Effects of CGP 39393 on Maternal nnd tetal Peromete- in Rsbbits
Dose Level (mgskgsdsy)
(dosing period/gestationsl days)
control Group 2 Grouwp 3 Grop &
()} 6) (6 ; (6)
Peramecters Messured (7-19) (7-13) (14-19) ! (7-19)
No. of Females Inseminated 40 40 40 L0
Ho. of Pregnant 34 3% 37 34
X Pregnant - 8.0 87.5 92.5 35.0
%X Surviving 100 100 97.3 100
No. of Corpora Lutea/doe 12.79 ¢+ 3.1 12.71 ¢ 2.0 12.64 2 2.4 12.68 ¢ 2.5
No. of [mplants/dve 8.68 : 5.1 9.37 2 2.3 9.6 2 2.9 9.26 2 2.6
No. of Early Resorptions/doe 0.2% ¢ D43 1.00 + 1.83 0.33 & 0.50 0.59 ¢ 0.92
No. of Late Resorptions/doe 0.2% 1 0.75 c.11 4 0.32 0.31 2 0.89 0.15 ¢ 0.50
No. of Live Fetuses/doe B.18 2 2,92 8.26 + 2.73 8.92 1 2.3 8.50 2 2.79
X Post-imolantation Loss 5.22 + 8.79 11,77 & 18.66 6.08 2 10.07 8.33 1+ 12.9%
Sex Ratio (X males) 52.5 48.8 51.4 48.8
Mean Fetal! weight (g)
[ Males $8.5 1 1.0 7.6 1 1.0 £5.7 2 1.C ‘ 45.7 1 1.0
Femalei- &6.6 2 0.9 46,6 1 6.9 6.5 3 0.8 43.9 2 0.9
RPPEARS THIS way
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Morphotogitel Findings of Fetuses

Doze Level (mg/kg/day)
(dosing period/gestotional doys)

6. Segment III.

amcer.

Control Sroup 2 Growp 3 Group &
€0) ()] ¢b) (6)
Parameters Meagured (7-19) (7-13) 14-19) (7-19)
No. of Fetuses Examined 278 289 323 289
No. of Litters Examined 34 35 36 L3
Gross:
Bejor Malformetions:
Eye Open 0 0 0 1
Filamentous Tatl 0 1 0 0

| Wyperflexure Forepaw 0 0 0 .

; Short Tail 0 1 0 0
Gastroschisis 0 2 [2) 0 0
Kinor Variations: . .

Cyst in the Lusber Reg!onz/ 0 1 l 0 0
viscerat: ’

[ Rajor Maliormations:

Ectopic Xidney 0 ? l 0 0

Rinor Ancmalies:

Discolored Kidney [ i l 0 0
Skaletsi:

Rajor Malformations:

Agenesis of Centrum/Vertebrae 0 2 23 1 2 {2)

Agenesis of Ribs 0 1 0 0
Ninor Ancealies:

L Skutl
Hyoin - hot Completely Ossified 16 {10) 27 1Y) 16 110) 35 116
Sternebrae
Not Ossified 19 1B) 18 [9) 49 t18) 40 118)
W {ndlegsHindpaw
Patellac - Not Cssified 7 {33 26& 35 (152

represents ¥ o

Perinatal and Postnata. Reproductive S.C.

Toxicity Study in Rats:

Testing Laboratories: CIBA-GEIGY Corporation; Summit, NJ

APPEARS THIS WAY
ON ORIGINAL

(Report No.93053)




NDA 21-27}
Page 59

Study Started: December 30, 1992

Study Completed: December 6, 1993

SLP Requirements: A statement of compliance with the GLP
regulations and quality assurance unit was included.

Animals: Pregnant Sprague Dawley rats; 8 weeks old weighing 224 to
296 g.

Drug Batch #: . Lot No. 810192

Methods: Three groups of pregnant rats (21 rats/group) were
subcutaneously injected hirudin (dissolved in a 5% mannitol
solution, .1l ml total volume) at doses of 1, 5, or 10 mg/kg from
gestation day 15 through lactation day 20. An additional group of
21 rats received equivalent volumes (1 ml) of the 5% mannitol ‘
vehicle and served as controls for the study. Observations of
maternal mortality and clinical signs of toxic.ty were performed
daily throughout the pre-dosing and dosing periods, with gross
examinations of the injection site conducted during the dosing
period and at necropsy. Maternal body weights were determined on
gestational days 0, 6, 13, and 15, on day 20 during dosing and on -
lactation days 0, 7, 14, and 21. Following parturition, pups were
counted, sexed and weighed and surviving pups were culled into
standard litter sizes (N=8, 4 males and 4 females). Pups were also
observed for the appearance of developmental. markers (i.e. righting
reflex [days 0-2], pinna detachment [days 3-11] ear canal opening
[days 3-16] and eye opening [postpartum days 13-16]). Females
sacrificed on postpartum day 21 and those which died prior to the
scheduled sacrifice were examined grossly and the number of
implantation sites were recorded for each of the animals. 1In
addition, all pups including those culled on day 4 and those that
died were grossly examination following death. No pathological

examinations were performed on tissues in which gross observations
were noted.

Results: Subcutaneous administration of hirudin (Rec-hirudin)
produced a pooled blood at the injection sites at all doses tested
(15 of 21 rats at the 1.0 mg/kg dose and in all rats tested (21 of
21) in each of the 5 and 10 mg/kg dose groups. Hirudin treatment
also produced soft masses at the injection site in 4 of 21 and 7 of
21 rats belonging to 5 and 10 mg/kg/day treatment groups,
respectively. Two of 21 rats of 10 mg/kg/day treatment group also
exhibited treatment-related signs of blood and/or scabs at the
injection sites, with one of the aforementioned animals also
appearing generally pale. Three high dose females (Dam Nos. 4205,
4220, and 4219) were found dead during the dosing period on
gestation days 19, 20, and 21, respectively. Death was
attributable to excessive hemorrhages, as animals which died showed
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one or more of the following: pooled blood at the injection site,
biood filled uterine horns, dark lungs, pale organs and pale

fe:uses No treatment-related effects on maternal food consumption
ere observed at any dose tested. Significant reductions in
maTernal body weights (-4.7%, day 14 only) and body weight gains (-

days 7-14) were observed during the lactation period in the 5.0
mc/kg dose groups. However such effects were not observed at the

lu mg/kg dose. Therefore the biological significance of these body
weight changes is unknown.

o
m(hW(l

Hirudin had no effects on reproduction parameters (mean gestation
durations, mean number of implantation sites, no. of live pups, no.
or % of stillbirths, number or % of post-implantation loss) in the
F. females. 1In addition, there were no treatment-related effects on
p;s sex ratio or pup survival. Pups of both sexes in the 5

¢ ‘’kg/day group exhibited slight reductions (-7 tc -10%) in body
welghts compared to control animals, post culling, on days 7, 14,

21. However, these differences may have razsulted from normal

icgical variation, since the weights were reported to be in the
wermal range for the testing facility and no such differences were
cpserved in the high dose groups. Clinical signs including: a
cannibalized right arm in one 5 mg/kg/day pup and 2 litter mates at
tre 10 mg/kg/day tr¥eatment group which were darker in color/without
milk, were considerad incidental. Finally. Hirudin treatment had
c effects on any postpartura developmental parameters.

B
O Q:

o IR O ]

')I'

3

In conclusion a subcutansous dose of up to 10 mg/kg/day CGP 39393
i pregnant rats produced no effects on labor, delivery, food and
bedy weight parameters or examined reproductive parameters of the Fy
" generation or had no effect on lactation, postpartum survival and

development (as measured by the appearance of various developmental
parameters) of the F; generation.

MUTAGENICITY:

1. Salmonella/Mammalian-microsome MutagenicitY-Test
(Study # 906187)

Dates Studies Started and Completed: May 15, 1990 and May 30 1920

Strain Employed: Salmonella typhimurium strains TA 98, TA 100, TA
1535 and TA 1537

Concentration Employed: 20-5000 mcg/0.1 ml in toxicity test, and
313-5000 mcg/0.1 m] in mutagenicity tests.

Solvent: ~—

™

Positive Control: Daunorubcin-HCI (10 mcg/0.1 ml), 4-
nitroquinoline-n-oxide (0.25 mcg/0.1 ml), Sodium azide (5 mcg/0.1
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"Drug Batch No.: 810192

Methods: Cells with or without S9 activaticn mixture were
incubated for 5 hours and 21 hours respectively, with the indicated
concentrations of CGP 39392, along with the positive and negative
controls. At the end of the experiment, the mutant frequency and
the viability of the cells were determined. The test is considered
positive 1) if the mutant frequency is significantly greater than
the control, shows a dose related response and is reproducible. 2)
The number of normalized mutant clones in the treated vs untreated
cultures should differ by more than 20.

Results: CGP 39393 or its metabolites were not mutagenic at any of
~he concentration tested, ranging frcm 148 to 5000 pg/ml with or
without metabolic activaticn (S9 fraction) in the forward mutation

system. The positive controls showed a highly significant increase
in mutant frequency.

3. Cytogenetic Test on Chinese Hamster Cells in Vitro
(EC-Conform) : (Study # 936152)

Testing Laboratori€s: Genetic Toxicity,
/ Ciba-Geigy Limited,
Basle, Switzerland

Study Started: July 12, 1993

Study Completed: March 18,1994

GLP Requirements: A statement of complianée with the GLP
regulations and quality assurance unit was included.

Cells Employed: Chinese Hamster Ovarian Cells (cell line, CCL 61)

Concentration Employed: 39.06-5000 ug/ml were used for two initial
studies and for the 3rd and 4th experiment in the confirmatory
studies, whereas 312.5-5000 ug/ml concentrations were selected for
the first and second confirmatory studies. There were a total of 6
‘studies, 2 original and 4 confirmatory.

Basis of Dose Selection: Dose levels are based on the preliminary
studies of suppression of mitotic activity in cells by
approximately 50-80% compared to controls. This was based on
criteria for assay acceptance.

Solvent Control:

Positive Controls: Mitomycin 0.2 ug/ml without metabolic
activation. Cyclophosphamide 20.0 ug/ml with metabolic activation.

ARPEARS TS IR
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" Source of Metabolic Activation: Rat liver S9 fraction.

Drug Batch No.: 810192

Criteria of Genotoxic Effect: The percentage of metaphases.
contzining specific chromosome aberrations in the exposed cells
must be higher than 6.0 (based on historical n=gative control
range). There should also be statistically significant differences

from the respective negative control as well as a demonstration of
a dose related response.

Methods: Chinese hamster cells were treated with various (39.06 -
5000 ug/ml) concentrations of CGP 39393 in the presence or absence
of metabolic activator (S9 fraction). The cells were treated for
different lengths of time. A sampling time of 18 hr was chosen to
ensure analysis of first post treatment mitosis. An additional
samp_ing time was selected, which was 24 hours after the first one,
in czse the cell cycle is delayed due to treatment with CGP 39393.
In tne presence of metabolic activation, treatment period was
shortened by 3 hrs because prolonged exposure to S9 fraction would
result in cytotoxic effect. Therefore, the treatment conditions
are given in each experiment in the Table 1 and 2. At the end of
the experiment, 200 metaphases were examined from ctwo cultures in
vehicle and the treated groups and at least 50 metaphases were
examined in the positive controls. 1In addition, in these cell
cultures, the DNA distribution was determined by flow cytometry.
In this method, cultures were either treated with the test
substance or with the vehicle, cells were then stained with DAPI
(4', 6-diamino-2- phenylindole). Fluorescence of DAP1l stain is
measured with a —— flow cyto-photometexr. A disturbance of
the cell cycle mediated by the test substance would indicate a
substantial shift into DNA distribution pattern, wh1ch is compared
with the pattern of the vehicle control.

Results: In the original study, 7.0, 6.0, and 4.5% of the cells
metaphases with specific chromosomal aberrations were seen at 1250,
2500, and 5000 ug/ml concentration of the compound without
metabolic activation. The negative and positive controls had 2%
and 60%'respectively, of metaphases with specific chromosomal
aberrations in this study (Table 1). The mitotic index was
determined in the original experiment 1 and 2, and in the
confirmatory experiment 3 and 4 (Table 1 and 2). In the original
study, with metabolic activation, no changes were recorded at any
of the tested concentrations. 8Since the first experiment showed
statistically significant increase in the chromosome aberrations at
two dose levels, the study was repeated. 1In the repeat
confirmatory study, the 1lst original experiment could not be
confirmed. In addition, no dose dependent increase in incidence of
chromosome aberrations was observed. In the repeat confirmatory
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experiment 2 with metabolic activation at 5000 ug/ml, a significant
increase in chromosomal aberration was noted, but this was not
considered genotoxic, because it was below the limit for a positive
response (based on historical negative control data) .

In the succeeding confirmatory experiment 3 and 4 (Table 1 and 2),
these positive responses were not seen. However, in these studies
(expt 3 and 4) positive controls were not included and should have
been included to see that the experiment workec. The positive
controls are very useful to demonstrate the adequacy of the
experimental conditions to detect known mutagen. Since there was
no dose related response in any of the studies (which is one of the
criteria -for a genotoxic effect), the sponsor suggests that the
nole study is negative. Although, the DNA distribution determined’
Yy Ziow cytometry also showed no evidence of a cell cycle
isturbance by CGP 39393, the chromosome aberration test is
ifZerent. The fact, that 2 out of 4 experiments (which had both
negative and positive controls) showed significant changes at
certain doses, is of some concern. The dose response may not be
easily demonstrable. Also, sponsor has selected an unusual way of
setting the criteria for the negative controls. Their historical
negative control data are derived from 1992 studies, which include
all kinds of diluents including ——— and The present
study only uses — as a diluent. Therefore,
historical negative controls should only be derived from buffer
diluents. Using buffer as a diluent, the historical data for
negative control range between 0-2.5, therefore, there may be
actual statistical significance from the control. Because of these
contradictory results, there is a need for the sponsor to repeat
this test in human peripheral lymphocytes.

APPEARS THIS WAY
ON ORIGINAL
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Table 1
The effect of CGP 39393 on Chinese hamster ovary cells in vitro without metabolic activation.
Drug Conc '
ng/ml Treatment 18 Hour Treatment 42 Hour
Original Expt 1 Confirmatory Expt 1 Confirmatory Expt 3
% of cells with Mitotic % of cells with | Mitotic % of cells with Mitotic
aberrations Index % | aberrations Index % aberrations Index %
) 2.0 9.85 4.5 - 1.5 5.2
250 7.0* 10.35 1.5 -- 2.0 54
23200 6.0* 8.3 1.5 -- 1.0 6.95
3000 4.3 10.00 30 -- 0.5 53
Positive 60.0*** - 78.0%** - -- -~
control
Table2
Effect of CGP 39393 on Chinese hamster ovary cells in vitro with metabolic activation.
Drug conc | Treatment 3 h/harvest time " Treatment 3 h/ harvest time
ug/ml after treatment-15 h after treatment 39 h
Original Expt 2 Confirmatory Expt 2 Confirmatory Expt 4
% of cells Mitotic % of cells with | Mitotic % of cells with | Mitotic
with Index % aberrations Index % aberrations Index %
aberration :
0 5.0 2.50 1.0 - 3.0 5.0
1250 5.0 2.30 3.0 - 3.0 6.85
2500 1.5 2.90 3.0 - 2.5 6.25
3000 5.5 2.50 5.0* - 2.5 6.30
Positive 40.0%** - 70.0*** - -- -
control

*p 0.05 < 0.01, ***p < 0.001
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ADDENDUM TO THE STUDY:

A significant increase in percent cells with akerrations was
observed with metabolic activation (p<0.05) in 1 of out of 3

experiments as shown in above table. It increesed the percent
cells with aberrations without metabolic aczivetion only at 1250
and 2500 ug/ml concentration and not on 500¢ ug/ml concentration.
This observation could not be confirmed in the repeat experiments
in the presence and absence of metabolic activation. Thus CGP
39393 produced variable results in the test.

4., In Vivo Micronucleus Tes% in Rats
(Report - #916086)

Testing Lakboratories: Genetic Toxicology

CIZA-GEICY Ltd :

Basle Switzerland
Dates Studies Started and Completed: June 2%, 1991 and November 1,
1991 .

Test 3Species: Tif: RAIF (SPF) rats.

No. cf Animals: 5 ahimals/sex/group.

Routa of Administration: I.V.

Dose ZLevels: 125, 250 and 500 mg/kg (10 ml/kg).

Drug 3atch No.: 810490

Basis of Dose Selection: Dose levels are basec on the preliminary
toxicity study.

Negative control: Saline (10 ml/kg)

Positive Control: Endoxane (20 mg/kg; i.p., 20 ml/kg)

Methods: Two experiments were conducted. In the first experiment,
animals were given a single dose of vehicle or the test drug at 16,
24 or 48 hrs prior to sacrifice and preparation of the bone marrow
(positive control animals were sacrificed at 24 hr after endoxane
administration). In the second experiment, animals were given a
single dose of vehicle, 125, 250 or 500 mg/kg of CGP 39393 24 hrs
prior to sacrifice and preparation of the bone marrow (positive
control animals were sacrificed at 24 hr after endoxane :
administration). On the stained slides, 1000 polychromatic

erythrocytes per animal were examined for the presence of
micronuclei.
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Results: CGP 39393 did not induce an increase of micronucleated
polychromatic erythrocytes in rats bone marrow. In contrast, the %
of micronucleated polychromatic erythrocytes in endoxane treated
agroup was markedly higher than the negative control. These
findings suggest that CGP 39393 is not mutagenic in this test

system. Dose levels of 250 and 500 mg/kg produced some deaths in
this study.

SPECIAL TOXICOLOGY STUDIES:

1. Exploratory Immunotoxicological Study in Rabbits
(Study # 88-6128)

Study Started: September 12, 1988.

Study Completed: Ncit given.

“ethods: This study was conducted to evaluate the immunogenic
cotential of the compound (formation of antibody, potential
anaphvlatic reaction), when given at a similar dose level as that
intended for use in man (approx. 2 mg/kg/day). Five male and five
Zemale rabbits were given 2 mg/kg CGP 39393 as I.V. bolus injection
daily for 10 consecutive days. Booster injections were given 4 and
8 weeks after the last primary injections. Prior to the first
‘njection and one day before the booster injections a skin test was
serformed on each rabbit using histamine as a concurrent positive
control and sterile 0.9% saline as a negative control. Blood
samples were taken pretest, day 11 and 7 days after the first and
second booster injections for the determination of specific
antibcdies, total protein and electrophoresis of proteins.
Necropsy and histological examinations were not performed.

Results: No animal died during this study. There were no effects
on body weight or food consumption. The skin tests were negative
at all time points, and booster injections caused no clinical
reactions. No specific antibodies were detected. Sponsor did not
report the quantitative levels of immunoglobulins, total protein
and electrophoresis results. Based on negative skin tests, lack of
specific antibodies, and void of clinical signs of anaphylaxis or
other allergic reaction, CGP 39393 is considered to have a very low
potential for immunogenicity in the rabbit.

2. Exploratory Immunotoxicological Study in Dogs:
(Study # 88-6097)

Study Started and Completed: September 13, 1988 and December 1,
1988

Methods: This study was performed exactly the same way as the
above mentioned study (# 88-6128), except in this study 6 beagle -
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dogs (3 males and 3 females) were given 2 mg/kg CGP 39393 as I1.V.
bolus injection daily for 10 consecutive days, followed by a
bcoster injection on 4th and 8th weeks after tlke last primary
irjections. 1In addition, results of electrophoresis of proteins,

levels of IgG, IgA & IgM were reported. Necropsy was performed 6
davs after the second booster injection.

Results: No animal died during this study. There were no effects
on body weight or food consumption, organ weight, gross and
microscopic findings. Skin tests were negative at all time points,
and booster injections caused no clinical reactions. Pretest and

o day 11 no specific antibodies were found. However on day 46,

a
ST

quantity of specific antibodies were present in three of six

After the second booster injection, on day 74, there were
er increases in the level of specific ant:body, but the titers
ned at a low level. On day 46, a slight increase in IgG was
in all dogs as compared to pretest, the levels of IgG
ased on day 74, but the levels were still somewhat higher than
retest values in five of the six dogs. Although, there was no
» of anaphylaxis, and skin tests were negative, yet small levels
f specific antibodies were detected in 50% of the animals,
suggesting that CGP 39393 has low immunogenic potential in the dog.
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3. Antigenicity-Study of CGP 39393 in Guinea Pigs:
(Study # AG-1089)

Testing Laboratories:

Study Started: August 9, 1990

Study Completed: December 12, 1990

Drug Batch No.: 810189

Animals: Male Hartley guinea pigs (310-477 g)

Active-Systemic Anaphylactic (ASA) Test:

Methods: Five to 10 guinea pigs per group were used in this study.
One group of animals were sensitized by intravenous administration
of 2 mg/0.5 ml/animal of CGP 39393 once a day, 3 times a week for a
total of 10 times. Another group of guinea pigs was given 2 mg/0.5
ml/animal of CGP 39393 plus Freund's complete adjuvant (FCA)
subcutaneously twice a week for two weeks (3 total doses). The
positive control group (n=5) received 0.2 mg/C.5 ml/animal of
ovalbumin (OVA) intravenously once a day, 3 times a week for a
total of 10 times, another positive control group (n=5) received
0.2 mg/0.5 ml/animal of ovalbumin (OVA) plus FCA subcutaneously,
twice weekly for two weeks (3 total doses). Systemic anaphylaxis

APPEARS THIS way
ON ORIGINAL
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was examined following i.v. injection of 3 mg/ml/animal of CGP
39393 at 14 days after the last sensitization dose (the positive
control group animals received 3 mg/ml/animal of ovalbumin) .

Results: All animals (5/5) sensitized with OVA died just after the
Sth sensitization dose. No anaphylactic symptom was identified in
any ©of the guinea pigs sensitized intravenously with CGP 39393.
However 9/10 guinea pigs sensitized subcutaneously with CGP 39393 +
FCA had anaphylactic reactions and 8 of these died. All positive

control (OVA + FCA) group animals (5/5) had anaphylactic symptoms
and 3 out of these 5 died.

Passive Cutaneous Anaphylactic (PCA) Test

Methcds: - The PCA reaction was examined with serum collected from
CGP 29393 (i.v.), CGP 39393 + FCA (s.c.), and OVA + FCA (s.c.)
treazad animals at 14 days after the last sensitization dose (see
aboves). Serial dilutions of the serum were injected intracermally
on t=e back of guinea pigs (recipients, n = 5-10/group). Frour
hours later these animals were challenged with an intravenous
injection (into vein of hind leg) of the respective antigen mixed
with Evan's blue. After 30 min, animals were killed and examined

for dyed extravasations in the back. Sites having dye spot of 5 mm
in diameter is congidered positive.

Resuits: No PCA reaction was seen when sera ocbtained from the
animals sensitized intravenously with CGP 393¢3 (PCA titer <2).
However, drug specific antibody was detected in 9/10 animals when
sera obtained from the animals sensitized with CGP 39393 + FCA were
used. All positive contrxol group animals had PCA reaction (mean
PCA titer = 4000-32000). Thus CGP 39393 did elicit sensitization
activity in passive cutaneous anaphylaxis test in guinea pigs.

Thus data suggest that CGP 39393 has antigenic potential in guinea
pigs. : '

4. 5-Day Local Subcutanecous Irritation Study in Rabbits
(Test # 89-6059)

Study Started & Completed: April 10, 1989 and April 14, 1989.

Methods: This study was done to evaluate the local subacute
subcutaneous irritation potential of CGP 39393 in rabbits,
following once a day for 5 consecutive days. CGP 39393 was
injected subcutaneously (40 mg/ml of 3% glucose, 1 ml/Kg and once
daily) into the right shoulder of each of three female rabbits for
5 consecutive days. Tolerability was assessed based on gross
observations during the study and microscopic examination of the
injection site and underlying muscle tissue. In this study no

APPEARS THIS WAY
ON ORIGINAL
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separate control animals or vehicle were employed. Six hours after
‘the last injection, the animals were necropsied.

Results: Grossly, slight hemorrhage was seen at the injection site
in each rabbit. Microscopically the lesions at the injection sites
were characterized by a slight to marked neutrophilic infiltration
accompanied by a slight hemorrhage and minimal fibrosis. Two out
of 3 rabbits showed a more pronounced inflammatory reaction, fibrin
deposits and small amount of granulation tissue. A slight focal
necrosis of the subcutaneous fatty tissue and of the cutaneous
muscle was present in one of six animals. Due to the presence of
hemorrhage and pronounced leukocytic infiltraticn, CGP 39393 should
be evaluated in comparison to that of vehicle soclution.

5. Subcutaneous Irritation Studies in Rabbits
(Test # 936221)

Testing Laboratories: Seétion of Toxicology/Pathology
Ciba-Geigy Limited
Basle, Switzerland

Study Started: October 7,1393

Study Completed: October 15,1993

GLP Requirements: A statement of compliance with the GLP
regulations and quality assurance unit was included.

Animals Employed: Rabbits (chinchilla), 3-4 wonths old.

Methods: Two different formulations of CGP 39393, one in calcium
chloride (2.66 mg) and the other in magnesium chloride (2.15 mg)
were compared in two groups (3 each) of male rabbits. Both
preparations contained 15 mg dose of the test article (batch #
224109A) . These were administered by subcutareous injection (0.5
ml) once daily for 5 consecutive days in the right shoulder, and
only once, on the 5th day of the study, in the left shoulder. The
control group (placebo) received the active ingredient (CGP 39393)
without stabilizing agent i.e., magnesium or calcium chloride.
Clinical signs were recorded daily. Body weights were recorded
pretest and at the completion of the study. Local reactions were
recorded pretest, as well as 3 and 6 hours post-test. Rabbits were
killed by exsanguination under anesthesia, 6 hours after the last
injection. Skin and subcutaneous tissues were examined, and both
macro and microscopic (inflammation, fibrosis, hemorrhage, and
calcification) changes were recorded.

Results: No clinical signs, local reactions {erythema, ischemia,
edema or necrosis) or changes in body weight, were noted in any of
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the rabbits. A single injection of either formulation had
insignificant effects. However, both microscopic and macroscopic
chances were observed after 5 days of injectiors. 1In the
macrcscopic studies, after repeated 5 days injection, the
formulation in calcium chloride showed thickening of the
subciutaneous tissue with adhesions. No chang=s were noted in the
vlacebo group after 5 days of treatment. Microscopic changes in
the group receiving calcium chloride formulation (after repeated
dose}, showed moderate inflammation in all 3 rabbits, 2 of the
rabbits had moderate fibrosis and 1 had marked fibrosis. All 3
showed slight hemorrhage. One rabbit had slight calcification and
the cther 2 minimal calcification of the subcutaneous tissue. The
plac=po and magnesium chloride group showed minimal inflammation
with fibrosis and hemorrhage. Thus, the two formulations of CGP
39392 are clearly different, when injected subcutaneously and are
distinguishable by local changes, the calcium chloride formulation

show=d inflammation and was more irritative after repeated
injeczlon.

LABEZING

The sponsor proposed labeling of CGP. 39393 generally conforms to
the format specified undexr CFR 21, subpart B, 201.50 to 201.57
dated April 1991 but based on the present review, the changes in
the following sections/categories of the proposed label are
recommended. These changes are described by first giving the text
of the proposed version, followed by the reviewer’s comments and
the changed version of the label.

Sponsor proposed version:

Reviewer's Evaluation: CGP 39393 was not mutagenic in the Ames
test, the Chinese hamster lung cells (V79) forward mutation (HGPRT
locus) test or rat micronucleus test. But in vitro Chinese hamster
V79 chromosome aberration test, variable results of an increase in
the number of aberrations in 1 out of 2 tests in the presence and
none in the absence of metabolic activation were seen. Sponsor did
not conduct any additional study but claimed that CGP 39393 was not
mutagenic. CGP 39393 up to 10 mg/kg/day (59 mg/m?’/day) dose
administered 64 days before mating and till sacrificed in male rats
and, during mating and whole gestation period and lactation in
females at the same dose, did not produce effect on fertility and
reproductive parameters. The proposed label package insert of the
substance under Carcinogenesis, mutagenesis and Impairment of
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Fertility section of Animal Pharmacology and Toxicology should be
appropriately changed.

Proposed Revised Text:

(’ ~

2. Sponsor propcsed version:

.

Reviewer’s Evaluation:

In first segment II Teratology study in pregnant rats, desirudin at
a daily subcutansous dose of 10 mg/kg (59 mg/mm’/day or 5.4 times
the human dose) cor more during organogenesis period produced
teratogenic malfeormations of cleft lip/cleft palate, fused/
bipartite sternebrae and omphalocele. In the repeat Segment II
Teratology study in rats, fetal abnormalities of edema, shortened
hind limb, and umbilical hernia were seen in animals included in 15
mg/kg/day (89.25 mg/m?’/day or 8 times proposed human dose) treatment
group. A dose related and skeletal malformations of sternebrae
were also seen. In two segment II Teratology studies in pregnant
rabbits, intravenously administered CGP 39393 from the dose of 0.6
to 6 mg/kg/day (7.2 to 72 mg/m?/day) produced cross fetal
abnormalities of spina bifida, hydrocephaly, gastroschisis and
skeletal abnormailities of agenesis of vertebrae centrum and
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malrotated hind limbs. CGP 39393 was teratogenic in rats and
rabbits and it should be given with caution in pregnant women.
There are no adequate and well-controlled studies in pregnant women
and it should be used during pregnancy only if potential benefit
justifies its poteritial risk to the fetus.

In Segment III. Perinatal and postnatal reproductive toxicity study
in pregnant rats, SC administered desirudin at 5 and 10 mg/kg/day
(29.5 to 59 mg/m?’/day) produced maternal toxicity of retardation in
the body weight, pooled bleeding (in all treatment groups dams) and
soft masses at the injection sites in dams of 5 and 10 mg/kg/day
treatment groups. The compound was maternal toxic in dams and
deaths were due to bleeding (an overt pharmacologic effect). It
did not show any effect on the reproductive vparameters of labor,
delivery .and developmental parameters of F; fetuses.

Trcoosed revised Version:

ettt

=

| S

SUMMARY AND EVALUATION:

CGP 39393 (rec-hirudin) a compound identical to naturally occurring
peptide of leech hirudo medicinalis, exerted specific anti-thrombin
activity (Ki = 231 fM) by binding with thrombin (1:1) and
inhibiting thrombin induced platelet aggregation (ECso = 3 nM). It
showed linear and dose related anticoagulant effect by prolonging
APTT and TT. Its antithrombotic activity was 4 to 5 times greater
than unfractionated heparin (UH) in dog coronary artery thrombosis
model. In dog venous shunt thrombosis model, a pretreatment of
animals with 1.5 mg/kg, IV CGP 39393 prevented reocclusion after
thrombolysis. It also prevented thrombosis in deep vein arterial
injury model in pigs. It (1 mg/kg, i.v infusion) was 4 times more
potent than heparin in angioplasty in rabbits. Based on these

properties, CGP 39393 was considered useful in the deep vein
thrombosis.

APPEARS THIS way
ON ORIGINAL
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Sponsor in the present NDA has requested to use CGP 39393 in the
" prevention of thromboembolic complications in patients undergoing
elective hip replacement surgery at the subcutaneous dose of 0.3
mg/xg CGP 39393 twice a day for a period 9 to 12 days. 1In the
covar letter, sponsor had stated that CGP 39393 would be
administered in the prevention of deep wvein thrombosis associated
with hip and knee replacement surgery. This discrepancy in the use
shculd be resolved before the approval of the application.

In support of this application, sponsor submitted the pre-clinical
pharmacology in vitro and in vivo, absorption, distribution,
metabolism and excretion (ADME) studies in vitro and in rats, dogs .
and rabbits, acute intravenous toxicity studies in rats, mice, dogs
and monkeys; 1- and 3- month subcutaneous toxicity studies in rats
anc¢; 1l- and 3- month intravenous toxicity studies in dogs; 1l4-day
cornTinuous intravenous infusion toxicity study in monkeys,
surcutaneous Segment I. Reproductive teoxicity study in rats,
succutaneous segment II. Teratolcgy s:tudies in pregnant rats and a
rec=at subcutaneous segment II. Teratolegy stucies in pregnant
rats, i.v. segment II. Teratology studies in pregnant rabbits and a
rep=at i.v. Segment II. Teratology studies in pregnant rabbits,
subcutaneous perinatal and postnatal (segment 1II) toxicity study
in rats, Ames test, gene mutation test in CHO V79 cells, in vitro
chromosomal aberration assay in CHO cells and in vivo rat
micronucleus test, special studies on exploratory local irritation
study in rabbits, immunotoxicological studies in rabbits & dogs; 5-
day subcutaneous irritation study in rabbits, and a study to
evaluate its antigenicity in guinea pigs.

During the developmental stage, sponsor used methods I, II and III
to improve upon the yield of the compound. Preclinical studies
submitted under IND 34,046 were conducted with the compound
prepared by method I and II. Only limited toxicity studies were
done by using desirudin synthesized by method III. According to
sponsor the purity of the compound was not affected by the change

"in the methods of production. The compound prepared by method III.
T AN

The pharmacokinetics studies with rec-hirdin were conducted in
rats, dogs, rabbits, monkeys and baboons. An Intravenous bolus
injection of CGP 39393 had t,,;p value of 26.4 win in rats.
Subcutaneous injection of CGP 39393 attained rat plasma peak
concentration in 40 min. The biocavailability of subcuataneously
administered CGP 39393, in comparison to intravenous route, was 83
and 86 to 90% in rat and man, respectively. CGP 3939 caused
prolongation of APTT by 2.2 to 3 times in rats which was further
increased by bilateral nephrectomy by >1.3 times. It was due to
its impaired clearance. Intravenously or subcutaneously
administered CGP 39393 was excreted in 4 hydrolyzed metabolites
(not fully identified) in kidneys and only a snall amount was
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excreted in rat bile. 1In dogs, it was excreted rapidly and mostly
‘detected in cortical portion of proximal or distal tubules. It was

cleared completely from kidneys up to 6 hr of its administration.
It was seen to pass placental barrier in pregnart rabbits. The
biocavailability of subcutaneously administered CGP 39393 in
comparison to intravenous route was 83 and 86 to 90% in rat and
man, respectively.

Acute toxicity studies were conducted at the single intravenous
bolus doses of 332 and 1600 and 30 mg/kg in rats, mice and dogs,
respectively. CGP 39393 did not produce any death among these

animals. In monkey, a single intravenous dose of 100 or 300 mg/kg
produced a dose related contusions on the hird limbs and pelvic
areas and no deaths were reported. These studies did not provide

any information on ‘limiting toxicity’.

Zn 1-month subcutaneous toxicity study in rats, CGP 39393 was
administered first at dose level of 60 mg/kg/dav for 7 cays. There
were 9 deaths out of 30 animals treated with 60 mg/kg/day CGP 39393
during the first week of study due to dose related anemia and
severe blood loss. The treatment was stopped and the study was
restarted in two groups (15/sex/group) at the doses of 0 and 20
mg,/kg/day for 28 days. Four-out of 30 animals (2/sex) cf 20
mg/kg/day treatment group died. Activated partial thromboplastin
and thrombin time were erratic in rats. A significant increase in
bilirubin and decrease in albumin were seen in animals of 60
mg/kg/day treatment group. Reddening and hemorrhage were seen in
20 and 60 mg/kg/day treatment group animals. A dose of 20
mg/kg/day was lethal and the ‘highest tolerable dcse’ could not be
identified. Based on the observed toxicity in animals included in
60 mg/kg/day treatment group, liver and kidneys could be the target

organs of toxicity. However, the study was conducted at 1 dose
level, thus was not a valid study.

In 3-month subcutaneous toxicity study (with 28 day-recovery
period) in rats, 4 groups of rats (10/sex/group) were administered
at doses of 0, 2.5, 5 and 10 mg/kg/day CGP 39393. The reversal of
toxicity was examined in animals of control and high dose treatment
groups. No clinical signs were observed in treated animals except
dose related hematoma and hemorrhages at the injection sites. The
intensity and incidences of hemorrhages were mcre in females than
male rats. These hemorrhages were accompanied with granulation and
fibrous tissue and inflammatory cells. After the recovery period
minimal to slight fibrosis with few inflammatory cells, and
microscopic hemorrhages were noted in the treated rats. No other
treatment related histopathlogical findings were observed in the
study. No specific target organ of toxicity was identified

excepting dysfunction of hemostasis mechanism and 'no effect dose’
was not established.

APPEARS TH!S WAY
ON ORIGINAL
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In 7-day continuous intravenous toxicity study in male dogs, 3
groups of dogs (3/group) were administered intravenous infusion of
0, 1 or 4 mg/kg/hr CGP 39393 for 24 hr/day. The main findings at
the end of 7 days of treatment were altered blood coagulation
parameters, anemia, hemorrhage, and increased erythropoiesis. No

specific target organ of toxicity was identified and "no effect
dose’ was not established.

In 1-month subacute i.v. (bolus) dose toxicity study in dogs,
slight hemorrhage and hematomas at the injecticn site were observed
in animals belonging to 0 or 20 mg/kg/day (n=3/sex) treatment
group. Severe increase of plasmatic coagulaticn parameters of
partial thrombin time (PTT) and thrombin time (TT) were noted in
all treated dogs 4 hrs post dosing. Blood chemistry parameters
were not- remarkable except on week 4, 1 male dog (#180) had
elevated alanine aminotransferase (222%) and aspartate
aminotrasferase (267%) and another female dcg (#153) had elevated
alanine aminotransferase (505%). Since the number of animals was
small in control and treatment groups, no organ weight analysis was
performed. Hemorrhage was seen at the site of injection in all
treated animals and, subacute to chronic perivascular inflammation
in the heart, liver, lungs and cecum/colon were noted in a male dog
(#180) . : .

I

In 3-month subchronic toxicity study, three groups of dogs were
treated with the doses of 0, 10 and 25 mg/kg/day, i.v. CGP 39393.
No clinical signs were observed except hemorrhages associated with
the anticoagulant effect of the drug (exaggerated pharmacological
effects). This incoagulability was protracted to at least 24 hr in
some dogs independent of the dose. There were 4 deaths (2 in 10
mg/kg group, and 2 in 25 mg/kg group) during the experimental
-period due to preterminal severe hemorrhages in various
organs/tissues including hemorrhage at the site of injection.
Fibrin deposition, edema, inflammatory cell infiltration and
granulation at the site of injection were much more severe in
treated dogs than in control dogs. The vasculitis observed in
14/18 treated dogs was considered to be due to the immunogenic
potential of the drug in dogs. Subsequently, sponsor reported that
CGP 39393 formed antibody complex in plasma dogs and the antibodies
were detected 4 hr post after 44 dose of the compound. The
concentration of the antibodies increased after 89" dose and the
ti/2 of antibody complex of the compound was 21 hr, more than the
tis2 of the native drug (3.8 to 4.1 hr) in the study. The increase
of BUN, creatinine, bilirubin and cholesterol and proteinuria along
with purulent myocarditis and fibrosis were noted in preterminally
sacrificed dogs which suggested kidneys, liver and heart as the
target organs of toxicity. The report did not identify the nature
of the circulating antibodies in different organs, i.e., if it was
in or not in tissues. CGP 39393 was immunogenic in the study dogs.
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The 14-day continuous intravenous infusion toxicity study in
monkeys was not a valid study as CGP 39393 treatment was stopped by
day 2 among 4.0 mg/kg/day treatment group and by day 8 among 1
mg/kg/day treatment group because of treatment r=lated deaths of
animals among these treatment groups. No meaningful toxicity
information could be obtained from the data of the study.

Segment I. Fertility and general reproductive performance

study in Sprague Dawley rats was conducted at the subcutaneous
doses of 0, 1, 5 and 10 mg/kg/day CGP 39393 in male (64 days before
mating) and female (2 weeks before mating) to examine CGP 39393
treatment effects on Fy (treated) and untreated 7, rats. The
treatment was continued during mating in males and, up to day 21 of
lactation among females. No abnormal effects on the fertility
parameters and reproductive performance of the treated male and
female rats included in up to 10 mg/kg/day of CCGP 39393 treatment
groups were reported. No adverse effect in fertility and general
reproductive performance cf F; rats was noted. Subcutaneous dose of

10 mg/kg/day (59 mg,m?’/day) CGP 39393 was identified as a threshold
dose in the study.

In segment II. Developmental and teratology stucy in pregnant rats,
CGP 39393 was administered at subcutaneous dose of 0 (control), 1
(low), 5 (mid) or 10 (high) mg/kg/day (5.9 to 59 mg/m?’/day) from
gestation day 6 through 15. Major developmertal malformations of
cleft lip in one fetus of mid dose treatment group and omphalocele
in 1 and 2 fetuses of mid and high dose treatment groups,
respectively were produced. The delayed skeletal maturation was
seen among animals of mid and high dose treatment groups. Major
skeletal malformations of fused and bipartite sternebrae were also

seen in fetuses of animals of high dose treatment group. CGP 39393
was teratogenic in rats.

Sponsor repeated s.c. Segment II Developmental and. teratology study
in 4 groups of pregnant rats at the doses of 0, 5, 10 and 15
mg/kg/day CGP 39393 (29.5 to 88.5 mg/m?’/day) administered from
gestation day 6 through 15 of gestation. Three fetuses of 3
litters of 15 mg/kg/day treatment group animals had gross
malformation of edema, shortened hind limbs or umbilical herxnia,
respectively. Treatment related skeletal anomalies like shortened
femur, fibula and tibia in 1 fetus and delayed skeletal maturation
and fused centrums in another fetus of high dose treatment group
animals were seen. The skeletal fetal abnormali:ies of sternebrae
bipartite and irregular asymmetric sternebrae w2re also noted.

Thus CGP 39393 produced teratological abnormalities in rat fetuses
and confirmed the previous findings.

In segment II. Developmental and teratology study in rabbits, 4
groups (16/group) of pregnant animals were administered 0, 0.6, 2.0
or 6.0 mg/kg/day (from 7.2 to 72 mg/m?’/day) CGP 39393 intravenously
from pregnancy day 6 to day 18. Malformations of hydrocephay in 1
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fetus of 1 litter of each of 0.6 and 6 mg/kg/day treatment groups

" and, spina bifida in 1 and 6 fetuses of 1 and 5 litters of 2 and 5

mg/kg/day treatment groups, fore arm flexure/malrotated hind limb
in 2 fetuses of each of 0.6 and 6 mg/kg/day treatment groups were
seen. CGP 39393 produced teratological abnormalities in rabbits.

Segment II. Modified developmental and teratolcgy study was
conducted in 4 groups (40/group) of pregnant rabbits to determine
the critical/sensitive period for the developmental malformation in
rabbits. Animals of group 1 and 4 were treatec with intravenous
doses at 0 and 6.0 mg/kg/day (72 mg/m’/day) CGP 39393 from day 7 to
day 19 of gestation. The animals of groups 2 and 3 were treated
with intravenous dose of 6 mg/kg/day CGP 39393 from gestation day 7
to 13 (group 2) and, day 14 to 19 (group 3). Fetal toxicity of
resorption and post implantation losses and, gross fetal
malformation of gastroschisis were noted in 2 fetusus of 2 litters
(grovr 2). Agenesis of ribs and centrum of vertebrae were seen in
1 fetus of an animal belonging to group 2. This study indicated
that the period of group 2 rabbits (treated from day 7 to 13 during

fetal development) was the most susceotible for producing
teratological incidences.

In segment III. Perinatal & postnatal reprocductive toxicity

study in ‘4 grcups of pregnant rats, subcutareous doses of 1, 5, or
10 mg/kg/day CGP 39393 were administered from gestational day 15
through lactation day 20. Hirudin treatment did not produce any
treatment related adverse effect on food consumption, body weight
changes and maternal reproductive parameters of labor, delivery and

lactation. 1In addition, hirudin had no effects on fetal postpartum
survival and the developmental parameters.

The immunogenic potential of intravenously administered (bolus
dose) CGP 39393 was evaluated in rabbits and dogs at the dose of 2
mg/kg/day for 10 days. In rabbits, the skin tests were negative
and booster dose caused no reactions. In dogs, an increase of
specific antibodies was seen from day.46 arld a booster injection on
day 74 increased specific antibodies (an increase in IgG
antibodies) suggesting that CGP 39393 was immunogenic in the dog.
Intradermal challenges in guinea pigs with CGP 39393 produced
hypersensitivity and anaphylactic shock in guinea pigs sensitized
by subcutaneous dose of CGP 39393.

In 5-day local subcutaneous irritation study in rabbits, a control
group (vehicle treated) of animals was not used. Hemorrhage and

pronounced leucocytic infiltration at the injection site were
observed.

CGP 39393 was not mutagenic in Ames test, micronucleus test in rat
(in vivo) and forward gene mutation test (HGPRT locus) in Chinese
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hamster V79 cells but it showed variable results in vitro cytogenic
test on CHO cells. It produced significant increase in the
chromosome aberrations in two of the four experiments in the
absencs of metabolic activation. In the repeat confirmatory
experiT=nt corducted in the absence of contrel croup, no increase
in the chromosomal azsrraticns was seen. Thus CGP 39393 produced
variabZe results in This test.

The prcoosed label of CGP 39393 is not acceptable in the present
form a—d the sponsor should revise it as described under labelling
section of the present review. CGP 39393 was seen to produce
clastcgenic effects in vitro chromosomal aberration test in CHO
cells In the presencs and absence of S-9 metabolic activation and,
it caused developmenzal malformations in initial and repeat Segment
II. Teratologv studiss in rats and rabbits.

CGP 22323 a thrombin inhibitor, is more potent and long acting
anti-z-rombin agent than unfractionated heparin and low molecular
welght =nepariz, enoxzaprin. In 3-month rat subcutaneous toxicity
study, IGP39383 produced profuse bleeding, anemia, edema and
inflammatory effects. No specific organs of toxicity were
identiZied in rat study. In 3-month intravenous toxicity study in
dogs, nemorrhage and inflammatory cell infiltration at the site of
injection, increase in BUN, creatinine, bilirubin and cholesterol
levels zand proteinuria along with purulent myocarditis and fibrosis
were noted in preterminally sacrificed doygs which suggested
kidnevs, liver and heart as the target organs of toxicity. CGP
39393 =xerted immuncgenic response and produced CGP 39393-antibody
complex in dogs included in 3-wmonth toxicity study. It was
teratccenic in pregrant rat and produced major skeletal fetal
abnormalities of omphalocele, edema, umbilical hernia and fused
sternebrae. It was teratogenic in rabbits and malformation of
hydrocephaly, gastroschisis, agenesis of ribs and fore arm flexure
and malrotation of hind limb were seen. Sponsor submitted l-month
subacute toxicity study in a rodent species by the same route as

intended to be used in human use. _ S ~
P S
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1. From preclinical standpoint, the present application lacks a
PO
AR,

2. Sponsor should make the recommended changes in the proposed

label (see above as under labeling section) .

Yash M. Chopra, M.D., Ph.D. Date
COMMZNTS :
Jasti Choudary, B.V.Sc, Ph.D. Date
Supervisory Pharmacologist, HFD-180
CcC:
Original NDA
HEFD-180

HFD-181/CS0O

HFD-180/Dr. Choudary
HFD-180/Dr. Chopra
HFD-345/Dr. Viswanathan

R/D Init.: J. Choudary (3/29/01)
YMC/4/11/2001/NDA 2121710 YC.doc
Deg: 4/17/01/5/3/01
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

“7ash Chopra
5/3/01 C€4:13:31 PM
HARMACCLOGIST

Jasti Chioudary

5/4/01 57:37:30 AM

2HARMACOLOGIST

2]ASupervisory Pharmacologist’s memo. for labeling will follow. 2] 4-w
=22k mon+ ey s.c. tox. study is needed to determine whether the toxicity

orofile in the 3-month dog i.v.tox study is only species specific or
nas relsvance to human safety.
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Pharmacologist Review of NDA 21-271
(Amendment Dated July 17, 2001)

SPONSOR & ADDRESS: Aventis Pharmaceutical Inc.,
Bridgewater, NJ.

US REPRESENTATIVES: Quintiles, Kansas City MO.

REVIEWER: Yash M. Chopra, M.D., Ph.D
Pharmacologist

A

DATE OF SUBMISSION: July 17, 2001
HFD-180 RECEIPT DATE: July 18, 2001
DATE OF REVIEW: February 1, 2002

DRUG: —

SUBMISSION CONTENTS: Draft Protocol for 28-day toxicity study in
Rhests Monkeys. )

Protccol for 28-Day S.C. Toxicity Study in Rhesus monkeys: The
in-life study will be conducted at -
division of T :

antibody measurements will be conducted at

a

-and

The study will be done by using 4 groups of 2 to 5 years old
rhesus monkeys weighing about 2 to 5 kg at the dose schedule
shown in the following table. Each of the animals will be
treated subcutaneously with vehicle (3% mannitol) or desirudin

solution (in 3% mannitol) in a volume of 0.167 m./kg twice daily
(10-12 hr apart).

Gr. # # animals Total Daily Dose Campound
(M/F) (mg/kg/day) Concentration
(mg/ml)
1 4/4 0 (control) 0
2 4/4 0.5 1.5
3 4/4 2.5 7.5
4 /4 10.0 30

RoPERRS D118 iy

BE LT Pt ey e
; i !
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During the proposed study the EKG recordings and ophthalmoscopic
examination in all animals of the study will be done prior to the
treatment and in study week 4 (timed relative to Cmax). The
blood samples for toxicokinetic parameters determination will be
collected after 0 (prior to dosing), 0.5, 1, 2, 3 and 6 hr of the
administration of the compound on study day 1 and 28. Blood
samples for blood chemistry, hematology and coagulation
parameters will be collected from all animals pr-or to treatment
and on day 0, 14 and 28. The animals found dead during the study
or sacrificed at the termination of the study will be necropsied.
The observed organ pathology and histopathological changes will
be assessed in animals of each of the study groups. Bone marrow
smear (from 7°® rib during sacrifice) of the animals will be
vrepared. The animals showing treatment related effects their
slides would be examined microscopically. The antibody (anti-RPR
285511) determination will be made on the blood sample collected
cn prior to treatment and on study week 4. Sponsor has included

the requested parameters in the proposed study; therefore the
study is acceptable. 4 -

SUMMARY AND EVALUTION:

In response to Division’s letters dated December 15, 2000 and May
14, 2001, sponsor has now submitted a plan for the conduct of
1-month subcutaneous toxicity study in rhesus monkeys. The study
will be conducted in 4 groups at ——————e mg/kg/day,
gs.c. in 2 divided doses. The proposed study includes the
estimation of toxicokinetics parameters and immunogenicity

potential as requested by the Division. The study protocol is
acceptable.

Y
PEARS THIS WA
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RECOMMENDATIONS :

Sponsor should be informed that the submitted protocol is

acceptable.
Yash, M. Chopra, M.D., Ph.D. Date
Pharmacologist,
COMMENTS :
J. B. Choudary, B.V.Sc., Date
Supervisory Pharmacologist, HFD-180

cc:

Original NDA

HFD-1890

HFD-181/CSO
HFD-180/Dr. Chopra
HFD-180/Dxr. Choudary

R/D Init.: J. Choudary 8/17/01
YC/deg: 09/22/01; 10/2/01/11/27/01;
C:\DATA\PHARM\N\21271108.0YC

2/1/02

APPEARS THIS WAY
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Yash Chopra
2/1/€2 03:12:32 PM
PHARNMACOLOGIST

Jasti Choudary
2/8/C2 01:40:02 PM
PHARFACOLOGIST
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Pharmacologist Review of NDA 21-271
(Amendment Dated October 3, 2002)

SPONSOR & ADDRESS: Aventis Pharmaceutical Inc.,
Bridgewater, NJ.

US REPRESENTATIVES: Quintiles, Kansas City MO.

REVIEWER: Yash M. Chopra, M.D., Ph.D
Pharmacologist

.t

DATE OF SUBMISSION: October 3, 2002
FDR/CEDR ECEIPT DATE: Octcber 4, 2002
DATE OF REVIEW: February 28, 2003
DRUG: Iprivask®/: —

SUBMISSION CONTENTS: 1. 28-Day toxicity and
Tcxicokinetics study in Rhesus Monkeys.

2. 42-Day immunization study in Rhesus monkevs.

1. 28-Day SC Toxicity and Toxicokinetic Study in Rhesus
Monkeys: (Study # DSE 2001-0102/1119-146-SBE)

Testing Laboratory: »—

Study Started: July 31, 2001

Study Completed: April 24, 2002

Review Completion Date:

GLP Requirements: A statement of Compliance with GLP
reqgulation was included.

Animals: Young 2.2 to 5.0 years old adult rhesus male and

female monkeys with mean weight (males: 3.65 kg and
females: 3.3 kq)

APPEARS THIS WAY
ON ORIGINAL
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Drug Batch #: Active substance batch # 796, 896, 197/297,

1297 and 199. 1Injection product Batch # 100, 200, 300,
H8001, H9008, H1001.

Methods: Thirty two monkeys (16/sex) were randomized in 4
groups (4/sex/groeup) and given subcutaneous injection in
the dorsal-scapular region at the doses of 0, 2.5, 2.5 and
10 mg/kg/day in 2 divided doses for 28 days (volume=0.167
ml/kg/dose, doses 12 hr apart). The dose seleztion of the
study was based on the sponsor protocol submitted in
amendment dated July 17, 2001. The high dose 2f 10

me 'kg/day of spcasor was acceptable. The control group
mcnkeys were given 3% mannitol in 0.9% saline. All animals
e Observed twice daily 7 days before the first dose and
h morning and evening for clinical signs and body

ghts were reccrded twice weekly. Daily food consumption

s assessed 7 Zays vrior to treatment. Opthalmoscopic
examinaticons and ophthalmic examinations were performed
cr.ce pretest and once in week 4. Blood samples for serum

chemistry, hematology and coagulation parameters assessment
were collected prior to treatment (day 0) on prior to first
dcse on day 28 cf study. °"Additionally, blood samples (2
ml- were collected before treatment and, at 0.5, 1, 2, 3
arna 6 hr after the first dosing on day 1 and 28 for
assessing the TK parameters at

4 The plasma concentratiors were
determined by an enzyme linked immunosorbent assay

(ELISA)/ ————rr— with lower detection limit of ————
of the compound by using mouse monoclonal anti-hirudin
antibodies, coated on to . Arn. additional

2.0 ml blood sample from each animals of the each of the
study groups was collected on day 1, 14 and 28 for

determining the plasma antihirudin antibodies by ELISA .
method

If the sample value after subtracting the
negative control value exceeds a cut off value of it
is considered positive. The absorbance value of negative
controls (phosphate buffer saline/' s was noted from
- — All animals sacrificed or killed during
study and were subjected to complete necropsy. Organs like
adrenals, kidneys, lungs, pituitary, thymus, brain and
heart of each of the animals were weighed. These organs
and spleen, seminal vesicles, testes with epididymides,
thymus, thyroid + parathyroid and uterus, cervix, vagina,
gross lesions, site of injection, gastrointestinal tract
tissues, salivary glands, pancreas, spleen, gall bladder
and cystic duct from all groups of animals were examined

APPEARS THIS WAY
ON ORIGINAL
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microscopically. Group mean+SD for body weight, clinical
pathology parameters, organ weight changes will be
collected and subjected to ANOVA and Dunnett’s test.

Results:

a. Observed Effects: Slight to moderate bruises at right
ana left femoral areas from the blood withdrawn sites were
seen in control and treated monkeys. Watery.cdiarrhea in 2,
2, 3 and 1 males and, 2, 2, 3 and 0 females of 0, 2.5, 5.0
ané 10.0 mg/kg/day treatment grcups.

b. Mortality: One female belonging to 10 mg/kg/day
trzatment died of treatment relzated prcfuse kleeding.
c. Body Weight/Food Consumption/Water Consumption Changes:
The body weights of the animals In the treated groups were
ccmparable with the control grcuprs animals during the
study. The initial and final bcdy weichts of control male
were 3.65 and 3.8 kg and these were 3.2 and 3.4 kg for the

control females. The food consumption data of animals was
not provided. )

d. Hematology/coagulation/Bone Marrow: On day 28, one
male (#R15997M) belonging to 0.5 mg/kg/day treatment group
shcwed an increase of prothrombin time (PT) from 12.3 to
34.5 sec and, activated partial thromboplastin time (APTT)
frem 22.5 to 76.1 sec. The increase in APTT among females
was from 26.0 to 40.0 sec in a Zemale (#R16370F) belonging
to 0.5 mg/kg/day treatment group, from 25.8 to 38.0 sec (in
a female (R16372F) belonging to 2.5 mg/kg/day treatment
and, from 27 to 43.0 sec in female (#R 16394F belonging to
10 mg/kg/day treatment groups. '

e. Blood Chemistry/Urinalysis Changes: On week 28, serum
aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) of animal # R16394F of 10 mg/kg/day
treatment group was increased by more than 2.4 and about 5
times than the pre treatment values showing a slight
effects on the liver. There were no changes in the
urinalysis of tlie animals. |

f. Toxicokinetic: The blood samples collected during the
study were sent to : ' ' :

for estimation of the toxicokinetic of
RPR 205511. A treatment related peak plasma concentrations
of RPR 205511 was seen in 45 to 1 hr of its administration
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in study male and female animals as shown below in sponsor

takle

(vol 5.5,

pp 280) :

A summary of the toxicokinetic parameters of RPR 205511 1in plasma following daily
subcutaneous dosing to Rhesus monkeys is shown below:

AUC® - SD Crw” £ SD Voo
(AUC/Dose) {Cras/Dos€) (Range} _ |
Dose Gendes
_ (mgkg) | (N=4/groupy’ Day 1 Day 28 Day 1 Day 28 Day 1 Day2s |
o5 N 294:113 | 1271577 | 192528 | 5374284 15 1
— 198.8) (254) (38.4) (107) (1-2) 0.5-1)
g Z 6011452 | 6502138 | 2932153 | 30.029.01 0.75 3
¢ (120) (132) (58.6) {60.0) {0.5-2) ©5-1)
S s ) 652901 | 478+239 | 720349 | 1651587 0% 075
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malses of €.5, 2.5 and 10 mg/kg/day treatment croups were
2.8, 2.9 and 1.3 times the day 1 concentratior.. Among
ferzles, the concentrations were 1.1, 2.9 and 1.03 times
the Zay 1 concentration in 0.5, 2.5 -and 10 mg/kg/day
treztment groups females. Thus an increase in the
residence time/accumulation of the compound was noted on
its prolonged use.

g. Vital Signs/Physical Examination/Ophthalm:c

Examination:

The changes in the EKG tracings of animals on

weex 4 of the study were not significantly different than
reported on week 1 (before the initiation of treatment).
The compound did not show an adverse effect on the EKG.

h.

werg seen.

i.

and/or multiple dark areas or foci in many different
tissues and/or clot in the abdominal cavity aad/or

Treatment related red
discoloration at the site of injection in animals of
The subcutaneous thickening at

the site of injection was seen 1/sex animals belonging to
10 mg/kg/day treatment group.

subcutaneous tissues were seen.

treated groups was seen.

Organ Weight changes: No treatment related effects

Gross Pathology: Pale discoloration of the carcass
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j. Histopathological Changes: Minimum to mcderate grade
tr=atment related bleeding at the site of injection in 1,
3, 4 and 4 males and, 3, 4, 4 and 4 females ir. 4/sex
amimals belonging to 0.5, 2.5 and 10 mg/kg/day creatment
crzups was seen. A larage blood clot in the retroperitoneal
ar=a was seen in animal #R16371F (died on study day 28) of
1¢ mg/kg/day treatment group. The hemorrhage was present
irn subcutis of the skin and at the site for the withdrawal
©oZ blood. The leukocytic foci in heptocytes of 0, 3, 1 and
2 males and, 1, 3, 1 and 1 females belonging to 0, 0.5, 2.5

~ -

a=d 10 mg/kg/day treatment groups were seen. Neutrophilic

C, 1 and 1 males out of 4 males in each of 0, 0.5, 2.5 and
> mg/kc ‘day treatment groups, resvectively. Mononuclear
=21 infiltrates in the interstitium of the k.idneys were
-=rvortec in 1, 2, 3 and 3 ferzles included in 0, 0.5, 2.5
=2 10 mg/kg/day treatment grcups, respectively. The
_=zedinc was seen in cervix and vagina 1 out of 4 females
Z 10 mg/kg/day treatment grcup.

k. Detection of Antibodies: The anti-hirudin antibodies
were estimated by ELISA technique validated a:t «—— In the
trzsent study, the negative contrcl absorbancz (phosphate
koZfer saline/ === was from and exceeds
& negative control value of 0.392. The controsl values are
scoposed to be below 0.392 | —_———— T .
I some of the day 1 samples of male and female animals,
trhe value exceeded the negative control value of 0.392. 1In
~2 description of the method of estimation of antibodies
i the submission, sponsor had done an additional
subtraction of the negative control value of 0.392. By
adopting the sponsor calculations, none of the samples
would be positive. For the positive control sample of the
study, the absorbance of the sample should be above 0.392.
Two (#R16372F and #R16394F), 1 (#R15958F) and 1 (R#16371F)
out of 4 females in 0.5, 2.5 and 10 mg/kg/day treatment
groups showed greater than 0.392 absorbance (ODssp). One
(¥R16391M), 1 (#R14247M) and 1 (#R14221M) out of 4 males in
each of 0.5, 2.5 and 10 mg/kg/day treatment groups also
showed absorbance greater than 0.392 and were considered as
positive for the antibodies. Thus the study animals
developed antibodies to the compound during the test. The
test for the detection of antibodies was positive.

In summary, r-hirudin up to the dose of 10 wmc/kg/day
produced minimum to moderate subcutaneous bleeding and
inflammation at the site of injection and hemorrhage in the



NDA 21271
Page 6 of 10

liver. A dose of 10 mg/kg/day was lethal in the study and
the target organs of toxicity were liver and site of

injection. The animals treated with the compound induced
antibodies.

SPECIAL STUDIES:

1. 42-Day Immunization Study of Intramuscularly
Administered RPR 205511 in Rhesus Monkeys: (DSE 2001-
0510/Sbi #1161-146)

Testing Laboratory: " —

Study Started: July 3, 2001

Final Report Date: April 15, 2002

Review Completion Date:

GLP Requirements: A statement of Compliance with GLP
regulation was included.

Animals: Young 2 to 6 years old adult rhesus male monkeys
with mean weight of 2.5 to 2.7 kg

Drug Batch #: Active substance # 9200140087

Methods: The test was conducted in only 2 monkeys (1/sex),
the male was treated at 0.5 mg/kg IM desirudin and female
2.0 mg/kg, IM desirudin on day 1 and 28 to observe immune ’
response of the compound. The dose used in the study was
low and the animals were treated for 2 days and the number

of animals in study groups was inadequate. Nc useful data
could be extracting from the study.

Results:

1. Observed Effects: Watery diarrhea was seen in male and
female monkeys from PM of day -1 and throuchout the study
in male and female. None of the animals lost the body
weight and the final body weights were 2.5 and 3.0 kg of
male and female monkeys. The study was done in an
insufficient number of animals (1/dose) with inadequate

dose and the study data could not give any useful
information.
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In summary, the study animals were treated for 2 days and
was done in an insufficient number of animals (1/dose) with
inadequate dose. The study data could not be used to
generate any information for inferring the possible
immunogenic potential of the compound.

PROPOSED LABELING:

The proposed label of the sponsor conforms to CFR 21,
Subpart B. But the following changes in the proposed
existing label of the sponsor are suggested:

i n

REVIEWERS COMMENTS:

The above paragraph should be replaced with the following
paragraph as sponsor had included an additional information
in the paragraph. The portion beginning fror ~———m—u

- ‘ should be deleted.

The recommended version “Under Section Animal Pharmacology
and Toxicology: General Toxicity should be: Desiuridin
produced bleeding, local inflammation and granulation at
injection sites in rat and dog toxicity studies. In
addition, it was immunogenic in dogs and formed antibody
complexes resulting in prolonged half-life and accumulation
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in dogs. Desirudin showed sensitisation potential in
guinez pig immediate and delayed hypersensitivity models.”

2. Trne subsection c¢i undexr Pregnancy: Teratogenic Effects:
Pregrnancy Category C: reads as:

shculZ be rerlaced with text suggested previously by Dr.
Jasz> Choudary, Supsrvisory Pharmacologist in nis memo
dazel May 4, 2001 tc the NLA 21-271. The following is the
text < suggested Preclinical portion of the label:

Pregnancy: Teratogenic Effects: Pregnancy Category C.
Teratclogy studies have been performed in rats at
subcutaneous dose range of 1 to 15 mg/kg/day (about 0.3 to
3 tives the recommended human dose based on bcdy surface
arza- and in rabbits at IV doses range of 0.6 to 6
mg/kcday (about 0.2 to 3 times the recommended human dose
based on body surface area) and have revealed desirudin to
be tasratogenic. Observed teratogenic findings were
omphaliocele, cleft palate, asymmetric and fused sterebrae,
edema, shortened hind limb etc. in rats; and spina bifida,
malrotated hind limb, hydrocephaly, gastroschisis etc in
rabbits. There are no adequate and well-controlled studies

in pregnant women. —— should be used during pregnancy

only if the potential benefits justify the potential risk
tq the fetus.” . )

SUMMARY AND EVALUATION:

In the initial submission, the sponsor submit:ed a 28-day
l1-month S.C. toxicity study in rats. Sponsor was asked in
Agency letters dated September and December 11, 2000 to
conduct a 28-day toxicity study in monkeys. In the present
submission, sponsor submitted results of 28-day
subcutaneous toxicity and toxicokinetic study in rhesus

monkeys and 42-day immunization study of intramuscularly
administered compound in rhesus monkeys.
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The 28-day toxicity and toxicokinetic study in Rhesus
monkeys was conducted in 4 groups (4/sex/group) at the
subcutaneous doses of 0, 0.5, 2.5 and 10 mc/kg/day. A
treatment related plasma ccncentrations wer= seen in
animals and on day 28 the vlasma concentrations were
greater than on day 1. One of the animals in 10 mg/kg/day
reatment group died on dav 28 because of rrofuse bleeding.
Treatment related inflammation and bleeding, leukocytic
foci in hepatocytes, moncnuclear cell infiitrates in the
interstitium of kidneys in other animals of 10 mg/kg/day
treatment group were seern. The dentified target organs of
Zcoxicity were liver, site <2 injection and kicneys and 0.5
ng/kg/day was considered zs no esf t dosz=. Tre

2"ple was positive

§

[}

D

)
rro

oy
0]

ideﬂtification of the ant:izodies
sample value after surzracti

'() REN{

i a mc a neczzive control
zlue exceeds a cut-off walie of Z.z2%2. .zne of the
samples from the study animal excssied the value but in
some of the animals the azsorbancs was greszter than the
negative control value and consicdered posizive for the
vresence of antibodies. Tha antibodies were Identified in
2, 1 and 1 out of 4 females and, 1, 1 and 1 out of 4 males
in 0.5, 2.5 and 10 mg/kg/éay treatment groups The test
for the detection of anticcdies was positive.

The 42-day immunization study was conducted at a low dose
of 2 mg/kg/day and in the insufficient number of animals
and by a route of administration other than the proposed
clinical subcutaneous routs of administration. This was
not a valid study and not accepted.

The proposed label of the compound generally conforms to
CFR 21, Subpart B.. The proposed label of the sponsor under
subsection Animal Pharmacology and Toxicology and Pregnancy

should be modified as suggested under Labeling section of
the present review.

RECOMMENDATIONS:

None. : !

Yash M. Chopra, M.D., Ph.D
Pharmacologist HFD-180

A

Ad09 31818504 1534
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Addenc.m to Fekruary 8, 2002 Pharmacology Review of NDA 21-271
~mendment Dated July 17, 2001 (Desirudin Injection)

sh M. Choprs, Dated: “ebruary 28, 20063

I~ zhe abovz Pharmacology review, an error on page 2, second sentence
m22r the s=ction oI ‘Summary and Evaluation® was found. The

=2 the error is made below by first giving the existing text
izw and then the corrected version.

zxtT: Ths studv «will be ccnducted in ¢ cvoups of anima

E ls at
.2 2.5 and 10 mg:Xg/day, s.c. i 2 divided doss

'

(F fe!
'
[T
‘

S.

Ckzora)
rmacoloczst, HFT-230

cc .
Crzzinal NLx

==2-180

ETZ-3181/CSEC
EFZ-180/Dr. Chopra

-180/Dr. Choudary

APPEARS THIS WAY
ON ORIGINAL
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