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Disclaimer

Except as specifically identified, all data and information discussed below and
necessary for approval of NDA 208986 are owned by Arbor Pharmaceuticals or are
data for which Arbor Pharmaceuticals has obtained a written right of reference.

Any information or data necessary for approval of NDA 208986 that Arbor
Pharmaceuticals does not own or have a written right to reference constitutes one of the
following: (1) published literature, or (2) a prior FDA finding of safety or effectiveness for
a listed drug, as reflected in the drug’s approved labeling. Any data or information
described or referenced below from reviews or publicly available summaries of a
previously approved application is for descriptive purposes only and is not relied upon

for approval of NDA 208986.

Reference ID: 4103157



NDA # 208956 Reviewer: Federica Basso

TABLE OF CONTENTS

1  EXECUTIVE SUNMMARY ....ocuiiiiiiiiiriirmrenssesssesssnsrenssasssasssnssenssasssnssenssesssnsssnssenssnnns 7
1.1 INTRODUGCTION .. eeat it e 7
1.2 BRIEF DISCUSSION OF NONCLINICAL FINDINGS . .cueeee et 7
1.3 RECOMMENDATIONS ... ettt et et et et ettt e e e e e e e aens 7

2 DRUG INFORMATION. ..o ieeiieiriireerensesrsnsrensrasssasrensrenssmsssnssenssasssasssassenssnsssnssenssnns 9
2.1 DRUG et 9
2.2 RELEVANT INDS, NDAS, BLAS AND DIMFS ... 10
2.3 DRUG FORMULATION ..ttt e e e e e e e e enaanas 10
24  COMMENTS ON NOVEL EXCIPIENTS .. cutinee et 11
2.5 COMMENTS ON IMPURITIES/DEGRADANTS OF CONCERN ......eueeeeeeeeeeeeeeeeeeeeeeeaen 11
2.6 PROPOSED CLINICAL POPULATION AND DOSING REGIMEN ...cuvvteeeeeeeeeeeeeeeeeaannns 11
2.7 REGULATORY BACKGROUND .. .ueeeeee e e eaanas 11

3  STUDIES SUBMITTED ....cccciciiiiieeiiiseiseassenssmsssassenssmsssasssnssenssmssenssenssmsssnssenssnnssnns 11
3.1 STUDIES REVIEWED ... oo e 11
3.2 STUDIES NOT REVIEWED. ... e ettt ettt e e e e e e e e e e e e e e eaeeens 11
3.3 PREVIOUS REVIEWS REFERENCED......cuneeee e e e e e ee e e e e ee e e eenaannas 12

4 PHARMACOLOGY .oceiiuiiiieeiienssmssenssenssnsssnsssnssesssnsssnsssnssnsssnsssnssesssnnssnsssnssenssnnssnnss 12
4.1 PRIMARY PHARMACOLOGY ..t e e e e e e e e e eaanas 12
4.3 SAFETY PHARMACOLOGY . ntentiteeeee e e e e e e e e e e e e e e e e e eaaaens 12

5 PHARMACOKINETICS/ADME/TOXICOKINETICS ..o cireceeeemeemrememaennns 14
5.1 P I ADME ... e e e e 14

6 GENERAL TOXICOLOGY ...ocuiieiiiuiimirirensemnssmssenssenssnsssasssnssnnssmsssnssenssmsssnssenssnnssnnss 19
6.1 SINGLE- D OSE T OXICITY ettt ettt e et e e e e e e e e e e e e eaaaans 21
6.2 REPEAT-DOSE TOXICITY neeteeeeee e 21

7 GENETIC TOXICOLOGY ...iiuituiiuiruirerarnssnssassnssnssassnssnssassassnssassassnssnssassnssnssassnssnssas 41
7.1 IN VITRO REVERSE MUTATION ASSAY IN BACTERIAL CELLS (AMES) .....cvvvvvveeinnnnnnn. 41
7.2 IN VITRO ASSAYS IN MAMMALIAN CELLS ..u ettt ettt e e e e e e e e e e enaaes 46
7.3 IN VIvO CLASTOGENICITY ASSAY IN RODENT (MICRONUCLEUS ASSAY) .....cuvueunnnn... 52

8  C AR CINOGENICITY ciotiiuiieeiiiireiensresssassenssnsssmssenssenssnsssassenssnsssnsssnssnnssnsssnssenssnnssnnss 53
A 18-MONTH ONCOGENICITY STUDY IN MICE WITH DECAPEPTYL MICROGRANULES VIA
INTRAMUSCULAR INUECTION .1ttt ettt e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e reaarenaeens 54

9 REPRODUCTIVE AND DEVELOPMENTAL TOXICOLOGY ...ccovmiieirmrrmrrmnennnennns 71
9.1 FERTILITY AND EARLY EMBRYONIC DEVELOPMENT ...ueeneete et e e e eeeeeeeeeeeeaeeaenaannas 71
9.2 EMBRYONIC FETAL DEVELOPMENT ... ettt e e 78

10 SPECIAL TOXICOLOGY STUDIES.......cocieeieeiieireieeireseessnssassassassassassassassassassnssas 84

2

Reference ID: 4103157



NDA # 208956 Reviewer: Federica Basso

11 INTEGRATED SUMMARY AND SAFETY EVALUATION

Reference ID: 4103157



NDA # 208956 Reviewer: Federica Basso

Table of Tables

Table 1. Quantitative composition for Triptorelin pamoate microgranules 22.5 mg ....... 10
Table 2. Loss of motor capacity, % of falls vs. Ctrl (5% ClI)......ouveeeiiiiiiiiiiiiis 13
Table 3. Basal gastric secretion in the Shay rat model ............ccccei, 14
Table 4. Basal secertion in the anestethized rat (Gosh and Schild method).................. 14
Table 5. Pharmacokinetics of triptorelin, testosterone, LH and FSH after a single IM
administration of triptorelin pamoate 1-mo formulation in rats (Study # 88-3383).......... 15
Table 6. Pharmacokinetics of triptorelin, testosterone, LH and FSH after a single IM
administration of triptorelin pamoate 1-mo formulation in dogs (Study # 88-3885)......... 16
Table 7. Toxicity studies conducted with triptorelin ..., 20
Table 8. Six-month rat study design .........ccoooeiiiiii i 22
Table 9. Summary of macroscopic findings inthe rat.............ccco s 25
Table 10. Organ weight changes in ratS ... 25
Table 11. Rat histopathological findiNgS ...........ccooiiiiiiiiie s 26
Table 12. Six month male rat study design ... 27
Table 13. Macroscopic findings inthe male rat ..., 30
Table 14. Organ weight changes inthe male rat.............ccccoeeiiiiiiiii, 31
Table 15. Microscopic findings inthe male rat ..., 32
Table 16. Microscopic findings in the male rat, recovery period............coovvvvviiiiiiceeennnn. 33
Table 17. Six month dog study deSigN .........ooviieiiii i 34
Table 18. Organ weight changes in the dog..........ooooiiiiiiiiii s 36
Table 19. Microscopic findings iN the dOg ........coooiiii i 37
Table 20. Organ weight changes in the monkey ..., 40
Table 21. Ames test: Mean revertant CoUNtS ..........ooooeiiiiiiiiiiiii 43
Table 22. Ames test: Mean revertant Counts............ooovviiiiiiiiiii e 45
Table 23. Summary of chromosomal aberrations in CHO cells............ccoooviriiiiiiincnnnn. 47
Table 24. Percent relative survival and mutation frequency in the absence of S9
o L= a1 o A PSSP 50
Table 25. Percent relative survival and mutation frequency in the presence of S9
o T=Y a1 o A PSRRI 51
Table 26. Percent relative survival and mutation frequency in the absence of S9
o T=Y a1 o 2 PSSP 51
Table 27. Percent relative survival and mutation frequency in the presence of S9
(EXPEIAMENT 2) ...ttt et e e e e e e e e e et a e e e e e e e eeeaaaeeeeeenennsanes 52
Table 28. Summary of mouse micronucleus bone marrow assessment..............ccc....... 53
Table 29. Mouse carcinogenicity study design............coouiiii i, 55
Table 30. Summary of mortality in the MoUSe ..., 56
Table 31. Summary of neoplasms in the MOUSE ..o, 59
Table 32. Non neoplastic findings iN MICE ..........oooiiiiiiiiii s 60
Table 33. Summary of mortality inthe rat.............oooo oo, 63
Table 34. Macroscopic findings in the rat ..., 66
Table 35. TUMOIS iNthe rat..........eeei s 67
Table 36. Non neoplastic findings in the rat ..., 68
Table 37. Fertility StUdY deSIgN ........oiiiiiieie e 72
Table 38. Segment Il mouse study deSigN .........ooooiiiiiiiiiii s 79
4

Reference ID: 4103157



NDA # 208956

Table 39. Fertility and C-section parameters in the rat

Reference ID: 4103157

Reviewer: Federica Basso



NDA # 208956 Reviewer: Federica Basso

Figure 1.

Table of Figures

Triptorelin and testoren levels in rats following a single IM injection of

triptorelin 6-mo formuIatioN .............iii i

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

Rat body WeIght ... ..
Testosterone [evels iN rats...........oooo i
Body weightinthe male rat..............oo e
Hormones levels inthe male rat...............cooiii e
Testosterone levels in the dOg ......ooooviiiiiiiiiii e
Hormone levels in the monkey ...
Body weight in the 2-yr mouse study .........cccooiiiiiiiiiii e
Food consumption in the 2-yr mouse study ..o,

Figure 10. Body weight in the 2-yrrat study ............cooiiiiiiiii e

Figure 11

. Food consumption in the 2-yr rat study ...,

Figure 12. Body weight during dosing, gestation, and lactation .................cc...ccoooooee
Figure 13. EStrous CYCICItY ......oooiiii e
Figure 14. Gestational body weightinthe rat............cccco e
Figure 15. Food consumption during gestationintherat ...,

Reference ID: 4103157



NDA # 208956 Reviewer: Federica Basso

1 Executive Summary

1.1 Introduction

Triptorelin is a synthetic analog of the endogenous gonadotropin-releasing hormone
(GnRH). Triptorelin 6-month formulation is a sustained release formulation of triptorelin
pamoate designed to achieve and maintain LH suppression to prepubertal levels in
children with central (gonadotropin-dependent) precocious puberty (CPP). The same
formulation is approved for the palliative treatment of men with advanced prostate
cancer under NDA22437.

1.2 Brief Discussion of Nonclinical Findings

Pharmacology and toxicology data have been submitted and reviewed under NDA
20715, 21288, and 22437, triptorelin 1-, 3-, and 6-month formulation for the prostate
cancer indication. Arbor Pharmaceuticals has a written right-of-reference to these earlier
submissions. No new nonclinical studies were submitted for the CPP indication.

General toxicity studies were conducted in rats, dogs, and monkeys for up to 6-month
duration, with a recovery period of 2-month in monkeys and 4-month in male rats. In all
species tested, toxicity was consistent with the drug pharmacology: decrease in serum
LH and testosterone levels and suppression of testicular and ovarian function were
observed starting at the clinical dose. All changes were reversible at dose cessation,
except for the testicular changes in male rats (tubular atrophy, mineralization, and
maturation arrest), which were partially reversible.

Increased incidence and earlier onset of pituitary adenoma and carcinoma were
observed in a carcinogenicity study in rats starting at the clinical dose. Pituitary tumors
appear to be species specific and are related to hyper-stimulation of the pituitary in the
absence of negative feedback control by the gonadotrope hormones. No tumors were
observed in mice at doses up to 8 fold the clinical dose, based on body surface area.

Following a wash out period and restoration of estrous cycle, no adverse effect on
fertility was observed in females treated with triptorelin for two months. Embryofetal
development studies showed maternal toxicity (decrease in maternal weight) and
embryotoxicity (pre-implantation loss, increased resorptions, and reduced number of
viable fetuses) in rats at 8-fold the clinical dose. None of these effects were apparent in
mice at the same multiples to the clinical dose. Triptorelin was not teratogenic in mice or
rats.

1.3 Recommendations

1.3.1  Approvability

Pharmacology/Toxicology recommends approval of triptorelin 6-month formulation for
CPP.
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1.3.2 Additional Non Clinical Recommendations
None
1.3.3 Labeling

The language proposed in the label is similar to the current label for the cancer
indication. The safety margins have been corrected using a body weight of 20 kg and a
Km value of 25.

8.1 Pregnancy

Risk Summary

TRIPTODUR is contraindicated in women who are pregnant [see Contraindications (4)]
since expected hormonal changes that occur with TRIPTODUR treatment increase the
risk for pregnancy loss. ®® available data with triptorelin use in pregnant women
are insufficient to determine a drug-associated risk of adverse developmental outcomes.
Based on mechanism of action in humans and findings of increased pregnancy loss in
animal studies TRIPTODUR may cause fetal harm when administered to pregnant
women. Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. In the US general population, the estimated background risk of
major birth defects and miscarriage in clinically recognized pregnancies is 2% - 4% and
15% -20%, respectively.

Data
Animal Data

In pregnant rats administered triptorelin at doses of 2, 10, and 100 mcg/kg/day during
the period of organogenesis, maternal toxicity (decrease in ®® phody weight) and
embryo-fetal toxicity(pre-implantation loss, increased resorption, and reduced number of
viable fetuses) was observed at 100 ug/kg, approximately 4 times the clinical dose
based on body surface area. No embryonic and fetal developmental toxicities were
observed in mice at doses up to 4 times the clinical dose. Teratogenic effects were not
observed in viable fetuses in rats or mice.

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis was evaluated in an 18-month study in mice and a 24-month study in
rats. In rats, triptorelin doses of 120, 600, and 3000 mcg/kg given every 28 days
(approximately 0.2, 0.8, and 4 times the human monthly dose based on body surface
area) resulted in increased mortality with a drug treatment period of 13 to 19 months.
The incidences of benign and malignant pituitary tumors and histosarcomas were
increased in a dose-related manner. There were no treatment-related tumors in mice at
exposure up to 4 fold higher than the clinical dose based on body surface area.
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Mitogenicity studies performed with triptorelin using bacterial and mammalian systems
(in vitro Ames test and chromosomal aberration test in CHO cells and an in vivo mouse
micronucleus test) provided no evidence of mutagenic potential.

After 60 days of subcutaneous treatment followed by a minimum of four estrus cycles
prior to mating, triptorelin at doses of 2, 20, and 200 mcg/kg (approximately 0.07, 0.7,
and 7 times the estimated human daily dose based on body surface area) or two
monthly injections as slow release microspheres (~20 mcg/kg/day) had no effect on the
fertility or general reproductive function of female rats.

No studies were conducted to assess the effect of triptorelin on male fertility.

2  Drug Information

21 Drug

CAS Registry Number
57773-63-4

Generic Name
Triptorelin Pamoate

Code Name
D-Trp6-LHRH, Decapeptyl, CL118532

Chemical Name

5-oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-tryptophyl-Lleucyl- L-arginyl-L-
prolylglycine amide (pamoate salt)

Molecular Formula/Molecular Weight
C64H82N18013 'C23H1606/1699.9

Structure or Biochemical Description

o}

* pamoic acid
C23H1606

Iz

Pharmacologic Class
Gonadotropin releasing hormone (GnRH) agonist
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2.2 Relevant INDs, NDAs, BLAs and DMFs

NDA 22058 (Histrelin, 1-year SC implant), NDA 20263 (Lupron Depot PED, 3-mo IM),
NDA19886 (Synarel, nasal solution)

2.3 Drug Formulation

Triptorelin pamoate microgranules 22.5 mg is a sterile, lyophilized, biodegradable
microgranule formulation supplied as a single-dose vial. For administration, 2 mL of
Sterile Water for Injection is added to the vial containing the lyophilized microgranule
formulation and mixed. The entire content of the vial is administered as a single dose.

Table 1. Quantitative composition for Triptorelin pamoate microgranules 22.5 mg

Reference to

Ingredient Quality Function Quall;tlty Per Quantity Per
Standard ose Vial
in-house
triptorelin (peptide base) DMF- active substance 225 mg

[triptorelin pamoate]

poly-d, I-lactide co- in-house

giveolide (1110 | D00

mannitol USP 74 mg
carboxymethylcellulose
sodiuni( ' NF 26 mg
polysorbate 80 NFE 1.7
water for injection USP

NF

NF

Total

10
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2.4 Comments on Novel Excipients
N/A

2.5 Comments on Impurities/Degradants of Concern

The triptorelin pamoate 6-month formulation is comprised of triptorelin peptide
)

(b) (4) (b) (4 (b) (4)

" and poly(dl-lactide co-glycolide) e
(b) (4) (b) (4)

(b) (4)

2.6 Proposed Clinical Population and Dosing Regimen

TRIPTODUR 22.5 mg is administered as a single intramuscular injection once every 24
weeks in children with central precocious puberty.

2.7 Regulatory Background

Triptorelin pamoate 1-, 3-, and 6-month formulations are approved in the United States
for the palliative treatment of prostate cancer (NDAs 20715, 21288, and 22437,
respectively). Triptorelin pamoate for the treatment of central (gonadotropin-dependent)
precocious puberty (CPP) has been approved in Europe since 1986 (1- and 3-month
formulations).

The IND for triptorelin Pamoate 22.5 mg for the treatment of CPP was opened in May
2011. No new nonclinical studies were submitted, as a standard battery of nonclinical
testing was performed with triptorelin pamoate under NDA 20715, triptorelin pamoate 1-
month formulation, including evaluation of chronic toxicity in rats, dogs and monkeys,
fertility and embryofetal development in mice and rats, and carcinogenicity studies in
mice and rats. W)
(b) (4)

®® No additional
nonclinical or juvenile animal studies were deemed necessary given the extensive
clinical experience in the pediatric population with triptorelin 1- and 3-month
formulations and other GnRH agonists.

3 Studies Submitted

3.1 Studies Reviewed

No new nonclinical studies were submitted for approval of triptorelin for the CPP
indication. Nonclinical studies were conducted and reviewed under NDA 20715,
triptorelin 1-month formulation for palliative treatment of prostate cancer.

3.2 Studies Not Reviewed
N/A

11
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3.3 Previous Reviews Referenced

NDA 20715, triptorelin pamoate 1-mo formulation for the palliative treatment of
advanced prostate cancer.

4 Pharmacology

4.1 Primary Pharmacology

Triptorelin is a synthetic decapeptide agonist analog of the naturally occurring
gonadotropin releasing hormone (GnRH), also called luteinizing hormone-releasing
hormone (LHRH). GnRH is a decapeptide that is synthesized in the cell bodies of
hypothalamic neurons and secreted in a pulsatile fashion directly into the hypothalamic-
hypophyseal-portal circulation. On arrival at the anterior pituitary gland, GnRH
selectively stimulates the gonadotroph cells to synthesize and release the
gonadotropins, luteinizing hormone (LH) and follicle-stimulating hormone (FSH). In turn,
LH and FSH stimulate the gonadal production of sex steroid hormones and
gametogenesis. Hypothalamic release of LHRH is controlled by bio-feedback
mechanisms based on the amount of LH and FSH in the circulation. Administration of
GnRH initially stimulates the release of LH and FSH, resulting in a temporary increase
of gonadal steroidogenesis. However, continuous administration down-regulates
pituitary GnRH receptors and results in suppression of pulsatile LH and FSH release,
gonadal steroidogenesis, and gametogenesis.

Relatively to the native hormone, the substitution of the amino acid D-tryptophan at
position 6 by L-glycine increases resistance to metabolic degradation and thus
increases biological potency. In vitro studies have shown that triptorelin is 100-fold more
active than native GnRH in stimulating LH release from monolayers of dispersed rat
pituitary cells in culture, and 20-fold more active than native GnRH in displacing '2%I-
GnRH from pituitary receptor sites (Pedroza et al 1977 and 1980). In immature male
rats, triptorelin showed a 13-fold higher LH-releasing activity and 21-fold higher FSH-
releasing activity than native GnRH (Coy et al 1976). Following a single intramuscular
injection of triptorelin 6-month formulation in male SD rats, testosterone increased within
the first 6 hours, and rapidly decreased and remained at castration levels thereafter
(see PK/ADME section).

4.3 Safety Pharmacology

No treatment-related adverse effects were observed on the central nervous,
cardiovascular, digestive, and renal systems of the rat at doses up to 1 mg/kg by SC or
IV route (6mg/m?2, 36 fold the clinical dose) or in the cardiovascular system of the dog at
doses up to 0.3 mg/kg by IV route (6 mg/m?, 36 fold the clinical dose).

A muscle relaxant effect was noted in CD1 mice at 2-fold the clinical dose. However, no
neuromuscular effects were noted in the long term chronic toxicity studies, suggesting a
transient acute effect only.

12
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CNS

In the Julou and Courvoisier muscle relaxation test in CD1 mice, triptorelin caused loss
of motor capacity at doses of 0.1 and 1 mg/kg SC, with efficacy approximately one -half
that of 1 mg/kg diazepam, and a maximal duration of 2 hours. While the muscle relaxant
effect could be evocative of anxiolytic activity, no effects were seen in the other tests for
anxiolytics (decrease in motor activity, antagonism of strychnine, potentialization of
hypnotic effects of the barbiturates).

Table 2. Loss of motor capacity, % of falls vs. Ctrl (5% CI)

Srug Dose Percentage falls
mg/kg
30 mn 60 mn 120 mn 180 mn
Diazepam 1 85 (62-97) | 75 (51~91) 60 {81-56) 55 {32-77)
0T rp5-LHRH 0.01 o 0 0 o
0.10 15 (3-38) | 35 (15-59) | 30 {12-54) 20 {6-44)
1.00 20 (6-44) 40 (19-64) 20 (6-44) 10 {1-32)

Gastric secretion

Methods

Shay rat

Male SD rats were placed on a water-only diet for 24h. Pyloric ligature was carried out
after laparotomy under light ether anesthesia. Triptorelin (0.1 and 1 mg/kg) and positive
control (atropine sulfate, 1 mg/kg) were administered 30 minutes after ligature. Four
hours after ligature, animals were sacrificed and the gastric contents taken. The
following parameters were studied: volume secreted, pH, free acidity
(dimethylaminoazobenzol indicator, pH 3.5), total acidity (phenolphthalein indicator, pH
8.5), and buffering power (differential acidity).

Gosh and Schild rat

Iffa Credo male Wistar rats were fasted for 48h in a cage with a perforated floor to avoid
coprophagia. They were then anesthetized with urethane by intra-muscular injection; a
catheter was introduced into the esophagus, and attached 5 mm above the cardia; a
second catheter was introduced into the duodenum and fixed in place below the
pylorus. After lavage of the stomach with 0.9% NaCl at 37.6°C, flowrate was set to a
constant 0.7 ml/minute. After a 30 minute period of stabilization, the perfusate was
collected every 10 minutes and acidity titrated with 0.01 N NaOH (phenolphthalein end-
point). The first three specimens were used for calculation of mean basal acidity.
Triptorelin (0.1 and 1 mg/kg), positive control (pentagastrin, 0.005 mg/kg) and
physiological saline for the controls were then injected in a volume of 0.5 ml/100 g s.c.

Results
Triptorelin greatly increased basal gastric acid secretion in the Shay rat model at 1
mg/kg. However, no effect was observed with the Gosh and Schild method.

13
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Table 3. Basal gastric secretion in the Shay rat model

Tests Yolume Free acidity . Total acidity Buffering powﬁr
booe (n) mea/d h x 1073 | meq/d h x 1073 | meq/8 h x 107

50,2{;2;3 4,25 +0.70 | 4a4.1 + 94.97 524.5 + 102.8 80.4 + 10.18
sc [2.595-5.505) {219.6-668.7) {281,5-757.5) (56,31,104.4)
Yrropine sulfate | 2.06 + 0.37 145.6 + 25.99 | 229.6 + 38.5 84.0 + 19.17
sc {1.157-2.957) (81.95-209.2) (135.3-323.8) (37.07-136.9)
D-TRP6-LHRH 4.89 + 1.12 537.3 + 164,89 §37.% + 167.2 95.60 + 10.9
0.1 mg/kg (2.241-7,534) (133.7 - 940.8) | (227.8-1046.5) |  (68.81-122.3}
D-TRP6-LHRH 7.55 + 0.55 22 950.9 + 93.6 22| 1043 + 86.6 £z 92.5 + 19.7
1 mafkg (6.235-8.865) | {729.5- 1172) (838.6-1248) (45.91-139.1)
|
Table 4. Basal secertion in the anestethized rat (Gosh and Schild method)
Dose Minimal acidity, Maximal acidily, Mean duration of
Prug mg/kyg mean value mean value maximal activity p 100
Controls 0.5 m1/100 g 0.25 0,305 25.6 mn + 22 NS
sC (0.199-0.308) (0.145-0.465)
Pentagastrin 0.005 0,22 0.619 42.5 mn + 181 2xx
(0.193-0.252) (0.3779-0.8595)
DTrp6-LHRH 0.1 0.20 0.269 42.5 mn 435 NS
(0.181-0.293) (0.2120-0.3255)
DTrpE-LHRH 1 0.20 0.275 46.3 mn + 38 NS
(0.182-0.220) {0.2292-0.3208)

5 Pharmacokinetics/ ADME/Toxicokinetics

5.1 PK/ADME

Pharmacokinetic studies with triptorelin pamoate were performed in rats and dogs.
Following intramuscular injection of triptorelin pamoate microgranules (1-month
formulation) in rats and dogs, there was a transient elevation of testosterone and LH (for
1-5 days), followed by a rapid decline and then continued suppression for 30-40 days.
Following intramuscular injection of the triptorelin pamoate 6-month formulation in rats,
testosterone rapidly decreased to very low levels and remained approximately at a
plateau (~2.2 nmol/L) until Day 168 (24 weeks). A peak in serum triptorelin levels was
measured within one day after administration, followed by a decrease up to Day 28 (4
weeks). Then, an increase of triptorelin levels, leading to a plateau of 800 to 1900
pg/mL, was observed until Day 140 (20 weeks). Triptorelin decreased to 300-350 pg/mL

14
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at Day 168 (24 weeks). The triptorelin release was consistently correlated with a low
mean serum testosterone value.

Table 5. Pharmacokinetics of triptorelin, testosterone, LH and FSH after a single
IM administration of triptorelin pamoate 1-mo formulation in rats (Study # 88-

3383)
2 -
Testosterone, Males
El-
=
=1
0 .+600. —I—30|00 . - .
-6 -3 3 Days 7 14 28
2.5
LH, Males
:l% 1.5 +
2
=—4=—0600 == 3000
05 T T T T T 1
6 3 4 7 14 28
Days
0.5 -
FSH, Males
0.4 -
E
E‘n 0.3 -
= 600 == 3000
02 T T T T T 1
-6 -3 3 7 14 28
Days
3 -
LH, Females
E —4—600  =i=3000
Sy,
2
1 1
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0.5 -
FSH, Females
0.4 -
= 0.3 -
£
=
£ 02 -
—4—600  =—f—3000
01 T T T T T 1
-6 3 3 7 14 28
Days
£ b MNOA
Male Female
BOO mcg/kg 3000 meg/kg BGO mog/rg 3000 meg/kg
Day: pofml pa/ml pa/ml pg/ml.
1 (Pre-dose) N.D. N.D. N.O. N.D.
2 (5 Hr) 1932 36132 3228 22108
4 863 2234 406 2993
& 280 1669 374 3389
573 25749 320 < 4859
16 601 3281 461 5204
21 317 3422 117 3274
24 279 2973 150 3010
28 184 2119 111 1769
39 N.D. 1753 31 796
H.G. = Hon detectable

Table 6. Pharmacokinetics of triptorelin, testosterone, LH and FSH after a single
IM administration of triptorelin pamoate 1-mo formulation in dogs (Study # 88-

3885)
8 -
Testosterone, Males
6 -
EY
Sy,

g 2

0 =600 == 3000

6 3 3 7 14 28
Days
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Project No. 88-3385 Dog

600 meg/kg
pa/ml

_Day Sample mean # 8,0, . Day.  Sample  __po/ml ..

0 (Pre-dose} 1M N.D. 16 21 M 14984
) 2F N.D. 22 F 3620 + 164
0 45 Kr) 54 20700 % 2390 21 25 M 777 + 64
§F 31610 & 2775 26 F 1035 = 46
4 9 M Bl & 45 24 29 M 536 = 137
10 F 11072 WG F 766 + * B3
g i3 ¢ 974 £ 53 22 EER 156 = 31
14 F B31 ¢ 178 34 F 943 & 45
11 17 K 2215 + 55 ki¥ 37 M 76 = 75
18 F 3039 ¢ 339 ch 344 & 37

& Sample volume did not allow replicates.

Froject No., BB-3385 Dog
3000 meg/kg

Day Sarple PQ/Q? JPay.  Sample  __.pgfmi_
0 (Pre-dose} M N.D. 16 23 M BG50 * 239
4F N.D. 24 F 16300 + 1352

2 {5 Hr) TH 137033 + 7435 21 27 M 11806 + 1190
BF 105000 = 7302 28 F 15663 = 652

3 11 M 2022 = 462 24 M 9408 + 543
12 ¢ 1363 = 02 32 F 11050 & 1240

8 15 M 1162 + 116 23 35 M 6210 = 380
16 F BOZ & 55 B F 7166 + 568

11 19 M 2352 ¢ 38 30 39 M 1250 = 140
20F 2607 & 217 F 2201 & 142

18
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Figure 1. Triptorelin and testoren levels in rats following a single IM injection of
triptorelin 6-mo formulation

24 1000000
” _ [~=tostostrone] | 100000
B | tiptorelin [
© 14 PR i z
E 47 !ﬁg_. ULV = il 4 1006 ..?g'
g 10 - s ... Bt - - £
0 LJ‘WW::* ' ‘ EX 1

O 14 28 4 BE 70 &4 98 (12 126 140 184 188 182 196 210
days

6 General Toxicology

Toxicity studies were conducted with triptorelin in rats, dogs, and monkey up to a 6-
month duration (Table 7). Both the acetate and pamoate formulations were used, which
showed a similar toxicity profile. Overall, triptorelin was well tolerated and findings were
consistent with the expected physiological action of the drug. Decrease in serum levels
of testosterone and LH, decrease in reproductive organ weights, atrophy of the testes
and spermatogenic arrest, and atrophy of the ovary characterized by absence of
developed follicles and corpora lutea were noted in all species starting at the clinical
dose based on body surface area. Hyperplasia and adenoma of the adenohypophysis
was noted in rats after 6-months of dosing, and lead to early mortality in a rat
carcinogenicity study. Due to mortality, the 2-year study was terminated earlier, and
pituitary adenomas were found in almost all treated rats. No tumors were noted in mice

treated for 18 months at doses up to 4 fold the clinical dose based on body surface
area.
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Table 7. Toxicity studies conducted with triptorelin

Study type and duration Route of Species Compound(s) Location in
(Study Number) Admin. administered NDA #20-715
Vol page
Single-dose toxicity P Rat and Triptorelin acetate 1.20 003-017
F mouse
Single-dose toxicity SC Rat and Triptoretin acetate 1.20 018-032
mouse w i
Subchronic repeat-dose toxicity M Rat Triptorelin acetate 1.20 (33-203
6 weeks (Study KM-83-718) microspheres
Subchronic repeat-dose toxXieity M Rat Triptorelin acetate and | 1.20 204-603
3 months (Study 84103) triptorelin acetate
microspheres
Chronic repeat-dose foxicity M Rat Triptoreilin acctate and | 1.27 001-329
6 months -+ 4 months recovery {riptorelin acetate 1.28 001-361
period (Study 84166) microspheres ]
Chronic repeat-dose toxicity M Rat Triptorelin pamoate 1.2¢ 001-384
6 months (Study 88-3366) micrograniufes 1.22 001A-313
Chronic repeat-dose toxicity SC Rat Triptorelin acetate 1,23 001-356
6 months + 2 months recovery 124 001-473
period (Study T514) 125 | 001-530
1.26 001-455
Chronic repeat-dose {oxicity M Dog Triptorelin pamoate 1.32 005-468
6 months (Study 88-3367) microgranuies
Chronic repeat-dose toxicity M Dog Triptorelin acetatc and | 1.29 001-183
6 months (Study 84165) iriptorelin acetate
microspheres
Chronic repeat-dosc IM Dog Triptorelin acctate 1.29 183A-434
6 months (Study T633) microspheres 1.30 001-404
1.31 001-381
Chronic repeat-dose SC Monkey Triptorelin acetate £.33 001-426
6 months microspheres 1.34 001-373
in vitro Mutagenicity Study NTA Salmanella | Triptorelin acetate 1.47 001-023
(Study 85007) typhimurium
in vitro Mutagenicity Study NIA Salmonefla | Triptorelin acetate 1.47 024-490
(Study 316) Lyphimurium
in vitre Mutagenicity Study NIA Mouse Triptorelin acetate 1.47 055-086
(Study 2MLREJIPS.005) Lymphoma
L5178Y Cells
In vitre Mutagenicity Study NIA Chinese Triptorelin acetate 1.47 030-054
(Study E-9738-0-437) Hamster
Ovary Cells
In vivo Mutagenicity Study P Mouse Triptorelin acetaie 1.47 087-104
(Study 9738-0-455)
20
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| Study type and duration \ Route of Species Compound(s) Location ';n_
{Study Number) Admin, administered NDA #20-715 |
Vol. page |
Carcinogenicity study 18 months M Mouse Triptorelin pamoate 1.35 001-608
(Study 88-3370) microgranules 1.36 001-339
1.37 001-361
1.38 001-483
1.39 001-436
1.40 001-445 |
Carcinogenicity study 24 months M Rat Triptorelin pamoate 1.41 001-205
(Study 88-3371) microgranules 1.42 001-410
1.43 001-340

1.44 001-457
1.45 001-486
1.46 001-482

| Fertility study sC Rat Triptorelin acctate and | 1.48 | 001-324

(Study704-534/4) ™M triptorelin acetate
microspheres

Teratology study SC Mouse Triptorelin pamoate 1.47 105-490
(Study 88-3368) )
Teratology study SC Rat Triptorelin pamoate 1.49 001-348
(Study 88-3369) {
Reproductive and developmental SC Rabbit Triptorelin acctate 1.49 349-394
toxicity (Study 691-534/3) : -
Local tolerance M Rat Triptorelin acetate P rov@et.i in this
(Study 014 TO 4E) microspheres submission
Local Talerance M Rat Triptorelin acetate Csernus et al 1990

microspheres and
triptorelin pamoate
| microgranules

6.1 Single-Dose Toxicity

In acute toxicity studies, triptorelin was well tolerated in either mice or rats up to 10
mg/kg, which is above 179 fold the daily therapeutic dose in children (22.5mg/6mo,
167.5 ug/m? in a 20kg child, using a Km of 25). Mortality occurred at 100 and 200 mg/kg
in rats and mice respectively, at above 3500 fold MRHD in either species.

6.2 Repeat-Dose Toxicity

Clinical observations, ophthalmoscopy, body weight, food consumption, hematology,

clinical chemistry, urinalyses, macroscopic and microscopic changes were assessed in
all toxicity studies.
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A chronic 6 month toxicity study in the rat with Decapeptyl via

intramuscular injection.
Study no.:
Study report location:
Conducting laboratory and location:
Date of study initiation:
GLP compliance:
QA statement:
Drug, lot #, and % purity:

Key Study Findings

88-3366
eCTD
(b) 4)
May 2, 1989
No
Yes
Decapeptyl, DPG 0689, DPG 0889

Decrease in testosterone levels, atrophy of the reproductive organs, maturation arrest of
testicular seminiferous tubules, oligospermia, and absence of developed follicles and

corpora lutea in the ovary.

Methods

Doses:
Frequency of dosing:

60, 600, 3000 ug/kg/28day
Once a month, ~ every 28 days

Route of administration: IM injection
Dose volume: 2 mL/Kg
Formulation/Vehicle: Not specified
Species/Strain: SD rats
Number/Sex/Group: 15 males and 20 females per group
Age: 12 weeks
Weight: M: 371-440g. F: 240-285¢g

Satellite groups: NA
Unique study design: No
Deviation from study protocol: NA

Table 8. Six-month rat study design

Number ¢f Apimale

Test Jose Cosa Clinical Testosterang Necrapsy 4nd
Substane Level®  volume Totai _Lsberstory Studies Levels  Histspstnglogy
meg/kg  {ml/xg)
HMonik 3 b 6 |

] F t 3 E M F

Control 2 ] [&:] o 10 10 1 i 20

I Decapeptly! &0 2 15 20 1 14 15 15 20

I 1 600 Z 15 z0 10 it 15 15 20

Y Deca rl (2] 2 2a 1o 10 15 15 i

S3he dage of Oecapealy]l Microgrenules wat administicred intremutcularly once per month for s'x menthi;

theoreticel daily doses are 2, 20 and 100 mcg/kg, Ocses we-e sased an previous studies conducted with

this test material.
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Observations and Results

Mortality
None

Clinical Signs
Unremarkable

Body Weights

Body weight was decreased in males (10-15%) and increased in females (6-23%), due
to suppression of testosterone and estrogen in treated males and females, respectively.

Figure 2. Rat body weight

600 - .
Body weight, Males
550 -
(%]
E 500 -
(&)
450 -
600 === 3000
400 T T T T T T T 1
0 4 8 12 16 20 24 26
Weeks
450 - .
Body weight, Females
400 -
(%]
E 350 -
(&)
300 -
e () == 60 600 === 3000
250 T T T T T T T 1
0 4 8 12 16 20 24 26
Weeks
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Feed Consumption

Slight decrease in food consumption was noted at >600 ug/kg during the first three
months of dosing in males and throughout dosing in females.

Ophthalmoscopy
No treatment related changes were observed.

ECG
NA

Testosterone

Significant decrease in testosterone compared to control and baseline levels was noted
in all treated male groups during the first week of dosing, and remained lower
throughout the study.

Figure 3. Testosterone levels in rats

Testosterone

=0 =f=60 600 ==¢=3000

Testosterone (ng/mL)
R O = N W s~ oo N

3-mo 6-mo

Hematology/Clinical Chemistry/ Urinalysis
No treatment related changes were observed at month 3 or 6 of dosing.

Gross Pathology

The reproductive organs of most treated rats appeared small when compared to the
control rats.

24
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Table 9. Summary of macroscopic findings in the rat

Groups

I 11 111 IV

f of male rats examined: 15 {15 1 15 15
Smal}

Testes 1111113 15

Epididymides 0 4111 12

Prostate 0 4 5 8

Seminal Yesicles 011315 15

§ of femaie rats examined: |20 [ 20 | 20 20

Qvaries ‘ 1712 19

Uterus O 14|19 19

Organ Weights

Dose related decrease in mean absolute and relative testes, epididymes, prostate,
ovaries, and pituitary weight.

Table 10. Organ weight changes in rats

Organ weight changes, % of controls
Males Females
BW Epi Testes | Pituitary BW Ovary |Pituitary
60 -5 -43 -39 -17 18 -18 -21
600 -12 -49 -59 -23 25 -88 -45
3000 -15 -12 -81 -24 26 -88 -46

Bold values indicate statistical significant changes

Histopathology
Adequate Battery Yes

Peer Review No
Histological Findings

Testes

Dose related increased incidence of atrophy and maturation arrest of testicular
seminiferous tubules, accompanied by epididymal oligospermia, in all treated male
groups, and seminal vesicles and prostatic atrophy at >600 ug/kg.

Ovary
Ovarian atrophy characterized by absence of developed follicles and corpora lutea, in

all treated female groups. No treatment-related changes were noted in the pituitary.
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Table 11. Rat histopathological findings

- RUMBER-OF - AETHMALS ----

SEX: =vveove MALE--==wen  coue o FEMALE-wa-w-
et R e S Nk LY SRy ST
ORGAK AKD ¥ INDING DESCRIPTION . NUMBER: 1S 15 1% 15 0 W 20 20
TESTES {TED rru-vrrirrvosasstnamsrenasonsronnsaannnaen KUMBER EXAMINED: {15 13 15 ¢ 0 ¢ 4
--B/SEMINIFERCUS TUBULES:ATROPHY/MATURATIDN ARREST 0 3 N 14 o 0 9 ]
--U/DEGENERATION OF GERMUWAL EPITHELTUM i 0 0 [ 0 0 ¢ o
-~B/OEGEHERATION OF GERMINAL EP[THELIUH 5 3 1 4 i 0 ¢ ¢
EPIDIDYMIDES (EPJ) ooneniecncrcnscrariarscacornnaanrens NUMBER EXAMTMEG: 15 15 15 15 0 i ] D
~~UsCLIGUSPERKIA 1 i a o 0 [} 0 G
--B/DL1GOSPERMEA 2 8 12 15 ¢l 8 0 G
--U/SPERN GRANULDHA il 1 0 ¢ o [ 0 0
--B/SUEACUTESCHRONTC FRFLAMMATION 0 o 1 o o [ o 0
R 0 A & o 5 T U HUMBFR EYAMINED: 15 % 1% 113 L] 1] i3 .0
= ~ATROPRY o] b} L] 12 [+ [ H 1]
~-SUBACUTE/CHRONTE [NELAKMATION 1 z 4 a 0 o 0 [\
SEMINAL VESICLES (SV) tivunnenrcosurrevnnncnaretsrrrnn HUMBER EXAMINED: 15 15 5 15 1] 4] [} 1]
--ATROPHY 0 ] ] 14 o 1+ o 0
OVARIES  (OVY oovvrvuunnsn [P —— bucasramraresirniinn HUHMERER EXAMIRED: i] [t} 0 oo 20 20 17
=~UfATROPAY ] 0 0 ] ¢ 1 1 4
-=BfATROPHY +] ] ] ¢ 01 1% 12
UTERUS  {HT) .oocuvariivumcstavrrrmmsrnacnrsirnnnannss HUMBER ENAMTNEDR: ¢ ] 2 o 20 1% 19 20
--ATROPHY M} a 0 a 1] 12 19 17
-~ KYDROMETRA 2 2 0 Q 1 Z ] [
PETUITARY GLAND (PG} ...... e averaaareaas NUMBER EXANTNED: 1§ 0 8 15 20 o 2 19
-~CONGESTEOR o i} [} o 1 b g o
Toxicokinetics

Dosing Solution Analysis
NA

A chronic toxicity study of CL 118,532 after intramuscular administration to
male rats with a recovery phase
Study no.: 84166
Study report location: eCTD
Conducting laboratory and location:
Date of study initiation:  May 29, 1984
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity: CL118,532, batch # PC 0607, 81%

(b) (4)

Key Study Findings

e Decrease in serum testosterone, LH and FSH, reproductive organ atrophy,
oligospermia and spermatogenic maturation arrest. Testicular findings persisted
into recovery.

e Hyperplasia of the adenohypophysis and adenomas, not reversible.
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Methods

Doses:

Frequency of dosing:
Route of administration:
Dose volume:

Formulation/Vehicle:

Species/Strain:
Number/Sex/Group:

Age:

Weight:

Satellite groups:

Unique study design:
Deviation from study protocol:

Reviewer: Federica Basso

Triptorelin microcapsule: 10, 20, 200 ug/kg
Triptorelin solution: 20 ug/kg/day

Every 28 days

IM injection

Microcapsule: 0.25mL/100g

Solution: 2.5 mL/kg

Microcapsules: aqueous tween 20/CMC 2%
Solution: 0.9% NacCl

SD rats

15 males/ group

17 weeks old

324-577¢g

Recovery: 20 males/group

No

NA

Table 12. Six month male rat study design

Theoretical

Cverall Mean
Projected

' Daily Dosa baily Dosefl Humber of
Greup Treatment {mcg/kg) {mcg/kg) Maies
1 Microcapsulae vehiclel 0 G.0 35
4 CL 118,532 {Microcapsule} P 1.3 15
g 1.7
10 6.3
5 CL 118,532 {Micracapsule) 20 14.4 35
[ CL 118,532 (MWicrocapsule) 100 73.8 35
2 Saline vehicle 0 0.¢ 35
3 CL 118,532 (Soluticn) 20 16.6 35

4 Based on concentration analyses and the anticipated release of drug in the

case of the microcapsules,

Observations and Results

Mortality

There was no treatment-related mortality.

Clinical Signs
Unremarkable

Reference ID: 4103157
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Body Weights/Food Consumption

Body weight and food consumption was decreased in rats receiving triptorelin
microcapsules. No changes were noted in the group receiving triptorelin solution.

Figure 4. Body weight in the male rat

730 1 Body weight /

650 - ./l"./. % change vs. Ctrl
g ug/kg | Wk 24 | Wk 39
G 10 -11 -7

550 20 -15 -12

200 -15 -9
() =il 10 20 ===200
450 T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 39
Weeks

Ophthalmoscopy
No treatment-related changes were observed.

ECG
NA

Hormones

Serum testosterone, LH and FSH were decreased with both triptorelin microcapsules
(tables below) and solution (not shown). By the end of the recovery period, hormone
levels were comparable or higher to that of controls.

28
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Figure 5. Hormones levels in the male rat
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Hematology/Clinical Chemistry/Urinalysis

No treatment related changes were observed during dosing or at the end of the 4-month
recovery.

Gross Pathology

Reduction in size of testes, epididymis, prostate, and seminal vesicles was noted in all
treated groups. The incidence was similar in both microcapsule and solution treated
animals except for the flaccidity of testes which was increased in the high dose group of
microcapsules. No treatment related gross findings were seen after the recovery phase.

Table 13. Macroscopic findings in the male rat

Incidence Summary of Drug Related Gross Postmortem Findings

Graoup
Humber in Group

—
™~
L3
=y
iR
[=1]

15 .15 15 15

Fay

Testes Flaccid 0 3 3 1 0 7

Testes small 0 5 13 14 13 15
Swall prostate and seminal vesicles 1 2 12 12 14 11
Epididymis smalil g 2 11 13 12 13

4 Saline vehicle 0

Microcapsule vehicle 0
3 CL 118,532 (Solutfon) 20 mcg/ky

CL 118,532 (Microcapsule) 10 mcg/kg
CL 118,532 {Microcapsule) 20 mcg/kg
CL 118,532 (Microcapsule) 100 mcg/kg

(=R S -
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Organ Weights

Dose related decrease in testes and prostate weight was noted in all treatment groups,
more notably in the microcapsule groups. All weights normalized by the end of recovery.

Table 14. Organ weight changes in the male rat

Organ weight changes
% of controls

Formulation Dose Dosing Recovery

ug/kg | Testes | Prostate Testes | Prostate

10 -39 -57 -6 -9
Microcapsules | 20 -47 -64 -8 -9

200 -62 -69 -8 -16
Solution | 20 | 23 | 41 || 10 | -11

Bold values indicate statistical significant changes

Histopathology
Adequate Battery: Yes

Peer Review: No

Histological Findings

Reproductive organs

Tubular atrophy, mineralization, necrosis, and maturation arrest in the testes were noted
in all treated groups. All findings persisted into recovery, except for the tubular necrosis.
Interstitial cells hypertrophy was observed with triptorelin solution during dosing and
recovery, and with the microcapsules during recovery. Oligospermia and prostate
atrophy were noted in all treatment groups and were reversible.

Pituitary
Hyperplasia of the adenohypophysis and adenomas were noted in the triptorelin

microcapsules treated groups during dosing and recovery, without dose relationship. In
the triptorelin solution group, pituitary hyperplasia and adenomas were noted at the end
of recovery.

Injection site
Injection site reactions were noted in all treatment groups (mononuclear cell

accumulation with triptorelin solution, foreign body giant cell with triptorelin
microcapsules) and were reversible.
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Table 15. Microscopic findings in the male rat

Incidence Summafy of Selected Microscopic Findings
(Initial Sacrificea)

Group 1 2 3 4 5 &

Number in Group 15 0 15 1§ 15 15 15

Tastes

Tubular Atrophy Q B i4 5 4 8

Mineralization Tubtles a 2 13 9 4 5

Maturation Arrest ¢ 4 15 10 11 15

Tubular Necrosis aJ 1 5 1 2 3
Decreased Spermatogenesis with g a 3 0 0 0
Giant Celis _

Hypertrophy Interstitial Cells g 7 15 g 0 0
Epididymis

OTigEspermia g 3 11 4 1 3
Desquamation 0 1 15 5 5 12

Aspermia 0 0 0} 0 pd 3

Atrophy 0 0 0 1 3 4
Prostate Gland

Desquamation 6 7 6 4 3 4

Atrophy 4] ! 1 1 4 7
Seminal Vesicles

Atraphy ' g 0 1 1 4 g
Injection Sits

Interstitial Accunuietion 1 5 3 4] 0 0
Manonuclear Cells '

Foraign Body Giant Cells 0 0 iy 1 3 8
Pituitary Gland

Hyperplasia Adenohypophysis 0 0 ] £ 8 &
Adenoma : 0 a D 2 1 2
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Table 16. Microscopic findings in the male rat, recovery period

Incidenca Summary of Selacted Microscopic Findings
(Recovery Sacrifice)

Group i 2 3 4 5 é

Number in Group 20 20 20 20 20 20,
Testes

Maturation arrest b} 1 5 2 2 2
Tubular Atréphy 3 4 17 1 4 &
Mirmeralization Tubules 0 3 i3 2 8 6
Edema Interstitial 13 11 12 1¢ 16 iC
Hypertrophy Interstitial Cells 5 3 15 5 4 3
Epididymis

Gligospermia 3 2 | 0 0 0
Desquamation 2 2 2 g 0 0
Aspermia 0 g a G 0 0
Atrophy 0 1] g ] 0 0
Prostate Gland

Cesquamation 11 12 1z 8 iz ¥
Mineralization . il 8 g 4 2 C
Acute Inflammation 8 9 5 6 2 3
Atrophy 0 0 ] 0 & a
Seminal Yesicles

Atrophy _ 0 g 5] g G {
Pituitary Gland

Hyperplasia Adencnypophysis Q 0 4 10 5 7

Adanoma #] 4] 1 3 3 5

Toxicokinetics
NA

Dosing Solution Analysis

Triptorelin concentration was lower than the nominal concentration in all treatment
groups (see study design table).
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A 6-month toxicity study in the dog with decapeptyl microgranules
(Pamoate 1-mo formulation) via intramuscular injection
Study no.:  88-3367
Study report location: eCTD
Conducting laboratory and location: Bl
Date of study initiation:  December 1988
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity:  Decapeptyl, DPG 0689, DPG 0889

Key Study Findings

Decrease in serum testosterone in males, atrophy of male and female reproductive
organs, maturation arrest/atrophy of the germinal epithelium, oligospermia, and
decreased incidence of vesicular ovarian follicles and corpora lutea.

Methods
Doses: 60, 600, 3000 ug/kg IM
Frequency of dosing: Once every 28 days
Route of administration: IM injection
Dose volume: 1 mL/kg
Formulation/Vehicle: Not stated
Species/Strain: Beagle Dogs
Number/Sex/Group: 3 males/group; 5 females/group
Age: 14 months
Weight: M: 9.6-14.4 Kg. F: 7.5-9.9 Kg
Satellite groups: NA
Unique study design: No
Deviation from study protocol: NA

Table 17. Six month dog study design

kumber of Animals

Test bose Clinical

Grou Substance Levﬂa_ Total Laborstory Studies® Testosterons Levt?sd Necropsy Histesatnolagy
N Pretest Montn 3 3 6% Pretest Dey 26 Manth 3 4 & Month §
ME oWwE oy E LI WoE
1 Contrel® o 5 305 3 4 3 3 a 3 3
11 flecapeptyl 60 3 5 i s 3 5 3 - - 3 5 3 5
113 Dacapeptyl 600 i 5 3 5 3 5 3 - - 3 5 k. 5
¥ Decapepty) 3000 3 5 I 5 3 5 3 3 3 3 5 3 §

BThe dose of Decapepiy! Microgranules was administered {atramuscularly once per month for six monihs, theoretice) daily doses
har: 2, 20 and 100 mcg/ky. Doses wers based on previous studies conducted with this test material.

Clinical Laboratory Studies include hematology, ciinice) chemistry, urinalysis and ophthalmoscopic examinations.

CAnimal 1502 way sacrificet moribund on Dey | of the study.

Testostercne levels were determined in 211 male dogs twice pretest and on the contro) and high-dose male dags at Day 28 and
the mad of Month 3 and Manth €,

Contrel animals received the wehicle {Yehicle Decapenty) Suspension] st the same dose valume {1 ml/kg/dese] as sdministered
to the treated animals.
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Observations and Results

Mortality
None treatment-related.

Clinical Signs
None treatment-related.

Body Weights/Feed Consumption
No treatment-related changes were observed.

Ophthalmoscopy
No treatment-related changes were observed.

ECG
NA

Testosterone

Testosterone levels were decreased in high dose males throughout dosing as
compared to baseline and control values. Serum testosterone was note measured in
low and mid dose male groups.

Figure 6. Testosterone levels in the dog

Testosterone
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Hematology/Clinical Chemistry/Urinalysis
No treatment-related changes were observed.

Gross Pathology
Small testes and prostate were noted in all treated male groups.
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Organ Weights

Decrease in mean absolute and relative reproductive organs was noted in all treated
male and female groups compared to control animals.

Table 18. Organ weight changes in the dog

Organ weight changes, % of controls
Males Females
BW Epi Testes | Prostate BW Ovary | Uterus
60 15 -61 -1 -76 -2 -54 -
600 -1 -56 -1 -61 5 -52 -13
3000 13 -56 -66 -67 4 -54 =74

Bold values indicate statistical significant changes

Histopathology
Adequate Battery: Yes

Peer Review: No
Histological Findings

Severe maturation arrest/atrophy of the germinal epithelium, oligospermia and tubular
atrophy in the epididymes, and moderate to marked atrophy of the prostate was
observed in all treated males.

Dose related decrease in the incidence of vesicular ovarian follicles and corpora lutea
was noted. The endometrium of treated females was considered to be in anestrus.
Mammary ductal acinar hyperplasia was observed in control females only.
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Table 19. Microscopic findings in the dog
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Special Evaluation
NA

Toxicokinetics
NA

Dosing Solution Analysis
NA

Reviewer: Federica Basso

A 6-month chronic subcutaneous toxicity of triptorelin in Cebus Apella
monkeys, followed by a 2-month recovery period.

Study no.:
Study report location:
Conducting laboratory and location:

Date of study initiation:
GLP compliance:

QA statement:

Drug, lot #, and % purity:

Not stated
eCTD

(b) (4)

Not stated

No

No

D-Trp6-LH-RH, batch # R5316 and

Key Study Findings

R5332

Decrease in LH, testosterone, estradiol and progesterone correlated with
spermatogenesis and follicular maturation arrest. All findings were reversible.

Methods
Doses: 2, 20, 200 ug/kg
Frequency of dosing: Once daily
Route of administration: SC injection
Dose volume: Not stated
Formulation/Vehicle: NaCl 0.9%
Species/Strain: Cebus apella monkeys
Number/Sex/Group: 3/sex/group
Age: Not stated
Weight: M: 2.29-2.5 kg. F:1.73-1.89 Kg
Satellite groups: Recovery: 2/sex/group
Unique study design: No
Deviation from study protocol: NA

Cebus apella monkeys were chosen since the female of this species has regular
menstrual cycles of 20.8 + 1.2 days.

Reference ID: 4103157
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Observations and Results

Mortality
None

Clinical Signs
Unremarkable

Body Weights
No treatment-related changes were observed.

Hormones

Decrease in testosterone in males, and estradiol and progesterone in females was
noted at all doses compared to baseline and control values. LH was below the limit of
detection in most treated animals and in few controls. All changes were reversible.

Figure 7. Hormone levels in the monkey
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Hematology/Clinical Chemistry
No treatment-related changes were observed.

Urinalysis
NA
Gross Pathology

Organ Weights
Decrease in ovary, testes and prostate weight at all doses, reversible.

Table 20. Organ weight changes in the monkey

Organ weight,
% change vs. Ctrl

Testes | Prostate | Ovary
2 -21 -68 -15
20 -70 -27 -47
200 -59 -19 -39

Histopathology
Adequate Battery: Yes

Peer Review: No
Histological Findings

Arrest of spermatogenesis in one low dose male, and marked hyperplasia of interstitial
tissue in another male were noted. At recovery, spermatogenesis returned to normal,
whereas the interstitial tissue remained hyperplastic.
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In females there was one case of disappearance of primordial follicles at the low dose;
distinct arrest of follicular maturation and sclerous atrophy were noted in one animal
each at the high-dose. After recovery, the number of primordial follicles was reduced at
the mid- and high-dose. However, the presence of corpora lutea indicated that even
though follicular stimulation was not very evident it did occur.

7  Genetic Toxicology

The mutagenicity of triptorelin was assessed in vitro and in vivo. Triptorelin showed no
mutagenic or clastogenic activity against Salmonella strains, Chinese Hamster Ovary
(CHO) cells, and mouse lymphoma cells, under either metabolic activation or non-
activation conditions. In the mouse micronucleus assay, no significant increase in
micronucleus frequency was observed in treated groups compared to negative control.

7.1 In Vitro Reverse Mutation Assay in Bacterial Cells (Ames)

Mutagenicity test of D-Trp6-LH-RH on His-Salmonella Typhimurium using

the B.N. Ames technique
Study no.: 85007
Study report location: eCTD
Conducting laboratory and location: e
Date of study initiation:  February 12, 1985
GLP compliance:  No. Study conducted in accordance with

OECD and AFNOR recommendations
QA statement: No
Drug, lot #, and % purity: DTRP-LHRH, batch # R5925

Key Study Findings
Triptorelin was not mutagenic in the absence of metabolic activation.
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Methods
Strains: TA100, TA98, TA1535, TA1537, TA1538
Concentrations in definitive study: 50, 150, 500, 1500, 5000ug/plate
Basis of concentration selection: Limit dose
Negative control: DMSO
Positive control: : : |

! DoSE
I STRAINS | WITHOUT METABOLIC ACTIVATION Imcg/dish
& ! !

|

! t
! ! i
UT4 1535 | BETA-PROPRIQLACTONE I 56
! t !
{TA 1837 1 HYCANTHONE METHANE -SULPHONATE ! 30
! o !
!TA 1538 { 2 NITROFLUQRENE P2
! | !
'TA 98 | 2 NITROFLUQRENE b2
! | !
! SQGIUM AZIDE I 20
i i

ETA a0
i

Formulation/Vehicle: DMSO
Incubation & sampling time: 48h at 37C

Study Validity

Selection of bacterial tester strains and dose selection based on limit dose were
adequate; negative controls were within the historical range, and positive controls
produced expected responses.

Results
Triptorelin did not significantly increase the number of revertant colonies at any dose.
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BEST AVAILABLE COPY
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Table 21. Ames test: Mean revertant counts
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Detection of mutagens in the Salmonella/Microsome assay Ames test on D-
Trp6-LH-RH
Study no.: 316
Study report location: eCTD
Conducting laboratory and location:  Not reported
Date of study initiation:  February, 1985
GLP compliance: No
QA statement: No
Drug, lot #, and % purity: DTRP-LHRH, batch # BM2124A

Key Study Findings
Triptorelin at 100 and 1000ug/plate was not mutagenic with and without metabolic
activation.
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Methods

Strains:

Concentrations in definitive study:
Basis of concentration selection:
Negative control:

Positive control:

Formulation/Vehicle:
Incubation & sampling time:

Study Validity
NA

Results

Reviewer: Federica Basso

TA100, TA98, TA1535, TA1537,
TA1538

100, 1000ug/plate

Limit dose

Not stated

W/O S9: NA-Azide, 9
aminoacridine, 4-Nitro-O
Phenyldiamine

W/ S9: 2-aminoanthracene
Not stated

48h at 37C

Triptorelin did not significantly increase the frequency of revertant colonies when tested

with or without metabolic activation.
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Table 22. Ames test: Mean revertant counts

Mean MNumber of Revertant Colonies

Test Compound Metabolic ) ser Plats
g/plate Activation TA 10O TA S8 TA 1535 TA L3537 TA |

)—TIEE"'LHRH
1000 -- 15 ‘12 7 2 .
100 — 13 7 8 4 4

Na-Azide

Sug . 541 - 737 — -

%-Armincacridine

100 Hg - L - -~ — 287 .

4-Nitrg-0O- L

Phenyldiamine ' ey _ )

2Vg s - e — 512 - - 5T«

Selvent --— 157 a 9 4 c

- =3 - r&‘{'-‘

»-Trp” ~LERH - . N ‘
1000., * ot 22 w4 g 2 £
200 K 22,7 6 4 2 :

2-Aminoanthracens ) T N .

1.5 ug ’ P 755 T 495 - _— —

P - ) N

3.0 - o - -— . 18 7 1%:
L P ri:.

R o 3 .

- - A.‘-.\" ! H . . .

Solvent . + o022 R g 2 ¢
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7.2 In Vitro Assays in Mammalian Cells

Clastogenic evaluation of D-TRP6-LH-RH in an in vitro cytogenetic assay
measuring chromosome aberration frequencies in Chinese Hamster Ovary
(CHO) cells.

Study no.:  E9738-0-437
Study report location: @
Conducting laboratory and location:
Date of study initiation: ~ August 12, 1987
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity:  D-Trp6-LHRH, batch # 0P1987

Key Study Findings

Triptorelin was not clastogenic in the presence or absence of metabolic activation.

Methods
Cell line: Chinese hamster ovary (CHO) cells
Concentrations in definitive study: 2, 3, 4, 5 mg/mL
Basis of concentration selection: Preliminary dose range finding study
Negative control: 10% PBS or McCoy’s 5a medium
Positive control:  Mitomycin C (500 ng/mL),
Cyclophospamide (25 ug/mL)
Formulation/Vehicle: McCoy’s 5a medium
Incubation & sampling time: Without S9: 7h

With S9: 2h + 8h

Study validity

One hundred cells from each duplicate culture for at least four dose levels of the test
article were analyzed for chromosomal aberrations. Negative and positive controls
showed expected results.

Results

In the range-finding assay with exogenous metabolic activation there was no serious
toxicity. At the highest dose of 5.0 mg/ml a diminished number of mitotic cells was
noted.

In the definitive assay, no statistically significant increase in cells with aberrations was
observed with or without metabolic activation.
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Table 23. Summary of chromosomal aberrations in CHO cells

Without Activation

NUMBER AND TYPE OF ABERRATIUN o NO. OF |% CELLS | % CELLS |
TREATMENT CELLS ABERRA- WITH WITH >1
SCORED, CHROMATID CHROMOSOME TIONS ABERRA- | ABERRA-
TBIID | F TRIQR[CR [SB |AF | D R MT | PU | E GT { Other{ PER_CELL{ TIONS TIONS
CONTROLS
UNTREATED: 160 0.00 0.0 0.0
SOLVEHT: PBS 2% i00 1 0.01 1.l 0.0
POSITIVE: Mitomycin-C 25 3 4 1 1 1 0.40 28.0 12.0
500.0 ng/mi
A 100 0.00 0.0 0.0
2.0 mg/ml
B{ 100 0.00 g.0 0.0
A 100 1 i »0.02 2.0 1.0
3.0 mg/ml
8100 i e jo.0 b 1.0 0.0
A|_too | . 0.00 0.0 0.0 |
4.0 mg/m}
B 100 1 .01 1.0 0.0
Al 100 1 6.0 1.0 0.0
5.0 mg/m}
B 100 0.00 0.0 4.0
Results pooled from replicate cultures Without Activation
7 - NUMBER AND TYPE OF ABFRRATION NO, OF % CCLLS | % CELLS
TREATMEN] CELLS ABERRA- WITH HITH »1
SCORED, CHROMATIQ CHROMOSOME TIONS ABERRA- | ABERRA-
o iB|TB{F TRIOR | CR |SB|AF | B R MI jPULE GT 1 Other| PER CELL| TIONS TIONS
CONTROLS R
UNTREATED AND SCLVENT: 200 1 ©.005 0.5 0.0
POSITIVE: Mitomycin-C 25 3 a4 1 3 1 g.400 28,0% 12.0
500.0 ng/ml
2.0 mng/ml 200 0,000 ¢.0 0.0 \
3.0 mg/m 200 2 1 >D.0156 1.5 0.5
4.0 mg/ml 200 1 0.005 0.5 0.0
o 1
5.6 mg/ml 200 1 0,008 0.5 0.0 |
*Significantly greater than solvent and untreated control, p<0.05. TB8: Chromatid break R : Ring
TR: Triradial PU: One or more fragmented
QR: Quadriradiai chromesomes

SB: Chromosome break
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$-9 Activation

" HUMBER AND TYPE OF ABERRATICH NO. OF |% CELLS | % CELLS
TREATMENT CELLS ABERRA~ HITH HITH =1
SCORED CHROMATID CHROMOSOME TIONS ABERRA- | ABERRA-
TBjID [TFJTR |ORJCR | GB |AF 1D R |MT {PUIE GT | Other} PER CELL| TIONS TIONS
CONTROLS
UNTREATED: 100 1 0.01 1.0 0.0
SOLVENT: PBS 2% 100 0.00 0.0 0.0
POSITIVE: Cyclephosphamide 25 3 51 411 g 1 D1 0.82 48.0 32.0
26.0 pa/mi o " il U I - )
A 100 [ R PO TS " ~ Q.00 0.0 .0
2.0 mg/ml
B | 100 0.00 0.0 0.0
A 100 2 0,02 2.0 0.0
3.0 mg/m!
B 100 0.00 0.0 0.0
A 109 0.00 0.0 |__ 0.0 |
4.0 mg/ml
B 100 0.00 0.0 0.0
A 100 2.00 a.0 0.0
5.0 mg/ml
Bt 100 1 0.01 1.0 0.0
Resuits poolied from replicate cultures $-9 Activation
NUHBER AND TYPE OF ABERRATION NO. OF | % CELLS | % CELLS |
TREATMENT CELLS ABERRA-.| HWITH HITH »1
SCOREN CHAOMATID CHROMOSOME TIONS ABERRA- | ABERRA~
sefTofTritRiorfcr|saar |0 TR [mr[PufE [GT |oOther| PER CELII TTONS | TrOnS |
CONTROLS 5
UNTREATED AND SOLVENT: 200 1 0.005 0.5 g.a
POSITIVE: Cyclephosphamide 25 3 5 4 1 8 1 01 0.920 48.0%* 32‘07
25.0 pg/ml L
2.0 myg/m!} 200 G¢.000 0.0 0.0—“
3.0 mg/ml i 200 2F o.010 1.0 0.0
4.0 ing/ml 200 0.000 0.6 0.0
5.0 mg/ml 200 1 0.005 0.5 0.0
*Significantly greater than solvent and untreated control, p<d.05, TB: Chromatid break CR: Complex rearrahgement
TF: Chromatid fragment $8: Chromesome break
TR: Triradial ID: Interstitial deletiecn
QR: Quadriradial D : Dicentric
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Reviewer: Federica Basso

Study to determine the ability of BIM 21003 to induce mutations to 6-
Thioguanine resistance in test article: Mouse lymphoma L5178Y cells using

a fluctuation assay
Study no.:
Study report location:
Conducting laboratory and location:
Date of study initiation:
GLP compliance:
QA statement:
Drug, lot #, and % purity:

Key Study Findings

2MLREJPS005
eCTD
(b) (4)
May 23, 1988
Yes
Yes
BIM 21003, batch # 32-37A

Triptorelin was not mutagenic under the condition of this assay.

Methods
Cell line:
Concentrations in definitive study:
Basis of concentration selection:

Negative control:
Positive control:
Formulation/Vehicle:

Incubation & sampling time:

Study Validity

Mouse Lymphoma L5178Y

1000, 1500, 2000, 2500 ug/mL
Precipitation in the dose-range assay (1-
5000 ug/mL)

FM10 medium

4-nitroquinoline-1-oxide; benzo9a)pyrene
FM10 medium for test article; DMSO for
positive controls

Cell exposure to drug for 2 hours with and
without S9; cells counted and expression
incubation commenced for 7 days; viable
colonies counted after 1-2 weeks

The assay was valid: the mutation frequencies in the negative control cultures fell within
the normal range and at least one concentration of each of the positive control induced
a clear increase in mutation frequency.

Results

In experiment 1, no increase in mutation frequency was noted with or without S9. The
small increase noted in the absence of S-9 was not dose-related, could be due to lower
number of viable colonies, and was not replicated in the second experiment.

In experiment 2, no statistically significant increase in mutation frequency was noted in
the absence of S9. In the presence of S-9, a small statistically significant increase in
mutation frequency was seen at the highest test concentration, but the data set did not
show a dose-response by regression analysis (correlation coefficient r = 0.7 not
significant).
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Table 24. Percent relative survival and mutation frequency in the absence of S9
(Experiment 1)

Exmeriment 1

Treatment Relative Mutation 95% confidence lirits Result
survival frequency®
fug/ml) % Lower upnas + or -
0 AtB 100 12.8 10.2 15,1
1.56 &a+B £8 NP
5 A+D 80 NE
15.8  A+B 77 jus
50 A+B 73 NE
158 A+B 77 16.8 13.0 21.6 -
500 BB 97 13.% 10.8 17.9 -
1580 A+B 72 28,1 ©22.3 35.4 +
5000 AYB 62 24,3 18,1 30.9 +

Pogitive montrol (RGO}
0.1 A 34 d4 ] 34.0 57.1 +

0.15 a 45 27.0 20.9 34.9 +

* = §TG-resistant Imtants/los viable cells at least 7 days after treatment.
NP = not plated for viability/6TG-resistance.
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Table 25. Percent relative survival and mutation frequency in the presence of S9
(Experiment 1)

Experirent 1

Treatment Felatriva Mutation 35% confidence limts Result
survival frequency*
{ug/ml) 2 lower upper + or -
0 2+B 100 7.7 14.1 22,2
1.58 A+B 104 NP
5 A+B 8% NP
5.8 A+B 162 juicd
50 A+B 111 NP
158 B+B 106 13.4 10.5 17.0 -
5G0 EAB 106 12.8 1s5.1 23.4 -
1580 A+B 126 22.0 17.3 23.0 -
5000 A+B 85 18.3 14,5 23.1 -
Positive control (BF)
2.0 & 143 20.7 15.3 28.0 -
3.0 A 83 41;4 31.6 54.3 +

*
1

= 6TG-resistant mtjn‘-s/lﬂs viable cells at least 7 days after treatment.
NE = ot plated for viability/eTG-resistance.

Table 26. Percent relative survival and mutation frequency in the absence of S9

(Experiment 2)
Expariment 2
Treatment Felative Mutaticn 55% confidence limits Resuls
survival frequency*
{ug/nl) & lower uppen + o1 -
0 A+B 100 6.7 5.1 2.8
1000 A+B 1ce 4.5 3.1 6.5 -
1500 a+B 85 © 6.2 4.6 8.3 -
2000 4B 123 2.4 1.6 3.7 -
2560 243 136 4.8 3.4 6.8 -
Positive control [NQO)
g.1 A 67 20.4 15.2 27.4 +
0.15 A 49 36,4 28.3 46.8 +

* = fTG~resistant mutants/10° viable celis at least 7 days after treatment.
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Table 27. Percent relative survival and mutation frequency in the presence of S9

(Experiment 2)
Experiment 2
Treztment .Ralat-_i.ve Matation 95% confidencs limits Pesult
sarvival frequency*
{ug/ml) $ lower upper + or -
Q A48 100 3.3 2.4 4.5

1000 ASB 88 ' 3.4 2.4 4,9 -
1500 A48 92 £.4 4.0 7.3 -
2000 A+B 82 3.6 2.5 5.2 -
2500 A48 78 5.4 4.8 8.5 +

Positive control (BP)

2.0 A 62 12.2 8.7 17.1 +

3.0 A 64 15.4 14.2 26.4 +

* = prG-resistant m:.}ta.ﬂts,’:‘.D6 viable cells at least 7 cays after treatmsnt.

7.3 In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay)

Clastogenic evaluation of D- Trp6-LH-RH in the in vivo mouse
micronucleus assay
Study no:  E9738-0-455
Study report location: eCTD
Conducting laboratory and location: A
Date of study initiation: ~ July 28, 1987
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity:  D-Trp6-LHRH, batch # 0P1987

Key Study Findings

Triptorelin did not induce a significant increase in micronuclei in bone marrow
polychromatic erythrocytes under the conditions of this assay.
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Methods
Doses in definitive study: 16, 53, 160 mg/kg
Frequency of dosing: Single dose
Route of administration: IP
Dose volume: 0.29-0.35mL
Formulation/Vehicle: 0.9% NaCl
Species/Strain: CD1 mice
Number/Sex/Group: 5/sex/group/sampling time
Satellite groups: NA
Basis of dose selection: LDsy and MTD
Negative control: 0.9% NaCl
Positive control: Cyclophosphamide (100 mg/kg)

Results

e MTD was reached at 160 mg/kg: 50% of the animals at this dose died within 1h
following administration of the test article.

¢ No significant increase in micronuclei frequency was observed at any dose
levels.

Table 28. Summary of mouse micronucleus bone marrow assessment

ROUTE OF MNUMBER OF PERCENT HICRONUCLEATED CELLS: PCE/RBC
ADMINIS~ PCEs SCORED MEAR ¢ 5.E.b RATIOC
TREATHENT DOSE TRATIQN  PER_ANIMAL®Y HALES FEMALES TUTAL MALES FEMALES
Negative Control HA I.pP. 1000 0.18:0.086  0.00810,037  0,13:0.047 0.8 0.6
0.9% nNaCl
Positive Control 100 mg/kg E L 10064 3.50:0.295% 3,24x0,103% 3,37:0.154% 0.6 9.5
Cyciophusphamide
Test article:
24 hr kill 16 mgsky 1.P. 1000 0.26+0:.048 0.06+0.024 U.16520.040 0.7 0.9
52 mgskg I.P. 1000 0.30610,084 0.14%0.0724 0.22:0.049 0.7 0.9
160 mg/kg I.P. 1008 0.1720,033 0.2020.058 6.18:0,031 6.9 1.0
48 hr kil 160 ma/kg 1.pP. 1000 0,170,033 €.23203.087 G.2020,037 G.8 G.e
72 hr kill 160 wg/ml I.P. 1000 + 0.1010.058 3.10%0.058 - .9

Only Polychromatic Erythrocytes {PCEs) scored,

Data analyzed by one-tailed t-test. Each animal constituted a data point.
* Significant jncrease at pg0.05,

*% Significant jncrease at pge.o1.

Ratio of PCEs te mature erythrocytes {(RBUs).

In two animals only 500 PCEs were scored.

In one animal only 500 PCES were scored.

A11 animals died before scheduled sacrifice.

8 Carcinogenicity

Carcinogenicity studies were performed in mice and rats. No tumors were observed in
mice administered triptorelin for 18 months up to 6000 ug/kg/28d, 4X the clinical dose.
In rats, adenomas of the pars distalis of the pituitary gland leading to premature deaths
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due to brain compression were observed in all treatment groups starting at the clinical
dose, with dose related onset. Pituitary tumors in rats are a known consequence of
castration and are commonly seen with GnRH agonists, as gonadal suppression lead to
hypertrophy and hyperplasia of the pars distalis, which progress to tumor formation. The
relevance of rat pituitary adenoma to humans has not been established.

A 18-month oncogenicity study in mice with decapeptyl
microgranules via intramuscular injection

Study no.:  88-3370
Study report location: eCTD
Conducting laboratory and location:

Date of study initiation: ~ July 25, 1989

GLP compliance: Yes

QA statement:  Yes
Drug, lot #, and % purity:  Decapeptyl microgranules, several lots

used
CAC concurrence:  Yes

(b) (4)

Key Study Findings

e Triptorelin was not carcinogenic in mice.
e Atrophy of the reproductive organs and spermatogenic arrest were consistent
with the pharmacology of triptorelin.

Adequacy of Carcinogenicity Study

Mouse carcinogenicity data were submitted to ECAC and were reviewed and approved
in May 1994.

Appropriateness of Test Models

The mouse is a commonly used test model for carcinogenesis. The route and frequency
of dosing was consistent with the intended clinical use of triptorelin.

Evaluation of Tumor Findings
There were no treatment-related tumors in any dose group.
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Methods

Doses:

Frequency of dosing:
Dose volume:

Route of administration:
Formulation/Vehicle:
Basis of dose selection:
Species/Strain:
Number/Sex/Group:
Age:

Animal housing:

Paradigm for dietary restriction:
Dual control employed:

Interim sacrifice:

Satellite groups:

Deviation from study protocol:

Reviewer: Federica Basso

120, 850, 6000ug/kg

Once a month for 18 months

4 mL/Kg

Intramuscular injection

Not reported

Previous toxicity studies (not submitted)
CD1 mice

50/sex/group

8 weeks old

Animals were individually housed in elevated
stainless steel wire mesh cages

NA

No

No

No

NA

Table 29. Mouse carcinogenicity study design

Number of Animals

Clinicail
Test Dose Laboratory Tarming} Histo-

Grpup  Substance lLevel? Total Studies . Sacrifice pathology

meg/ky M. E Men 17 Jerm M. E_ Mo E_

. M, L. M.E_.

I Contrel C 50 &G 44 47 18 25 19 25 50 50
11 Pacapeptyl 120 50 50 4 46 25 23 25 23 z5 27
III Decapeptyl B850 50 50 44 47 21 26 21 26 29 24
v Decapeptyl 6G00 50 50 42 48 20 29 20 2§ 5G 50

3poses were setected by the sponsor baszd on previous itoxicity studies

conducted with this test substance.

Fach animal received an intra- -

~muscular iniection once per month {zvery 28 days) for eightesn months.

Observations and Results

Mortality

There was no treatment related mortality.

Reference ID: 4103157
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Table 30. Summary of mortality in the mouse

_Group i . S _1¥
meg/kg 0 120 850 6060
Males: 29/50  25/50  28/50  -29/50

(58%) {50%) (56%) (58%)

Females:  24/50 27/50 23/50 21/50
(48%) (54%) (46%) {42%)

Clinical Signs

Unremarkable

Body Weights

A dose-related increase in body weight and body weight gain as compared to controls
was observed in females at >850ug/kg, possibly due to the loss of estrogens during
treatment. No changes were noted in males.

Figure 8. Body weight in the 2-yr mouse study

Mean Body Weight Values - Males
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Mean Body Weight Valuas - Females
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Feed Consumption

Lower food consumption was noted in females at >850ug/kg. No changes were noted in
males.
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Figure 9. Food consumption in the 2-yr mouse study
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Hematology
No treatment related changes were observed.

Gross Pathology
Small reproductive organs in males at high dose and in females at >850 ug/kg.

Histopathology

Histopathological evaluations were performed for all animals in the control and high-
dose groups. In addition, full histopathological evaluations were performed on all
animals in the low- and mid-dose groups which were found dead or sacrificed in
moribund condition during the course of the study.

Peer Review: Not done

Neoplastic
There were no tumor increases in any triptorelin treatment group that were considered

treatment-related or biologically significant.

Table 31. Summary of neoplasms in the mouse

SEX: --mmme- MALE------~  —eee FEMALE--~----

GROUP; -1- -2~ -3- -4- -1- -2- =3- -4-

NECPLASH CLASSIFICATION SUMMARY KUMBER: 50 50 56 50 50 50 50 &0
TOTAL PRIMARY KEOPLASMS ... ... ............ 16 25 a8 17 25 8 10 1D
ANTMALS WITH ONE OR MORE .................... 18 22 7 11 20 7 10 10
FERCENT WETH ONE DR MORE ... ... ... .......... 328 dd% 14% 22% 40% 14% 20x Z0%
TOTEL BENIGN NEDPLASMS ... ... ... vvvu..W.. 1214 5 16 i2 5 8 7
AHIMALS WITH OSE DR MORE .. ... .. ... ....... 1213 5 io 10 4 g 7
PERCENT WITH ONE OR MORE .. ... ... ........... 24%  2B% l0x 20% 204 8% 18X 14%
TOTAL MALIGNANT NECPLASHS ... ... ... ... . ... 411 3 1 i3 3 2 3
ANTMALS WITH ORE OR MORE .................... 410 3 i il 3 z 3
PERCENT WITH ONE OR MORE .................... 6% 20% 6% 2% 22%  B% 4% 8%

Non Neoplastic
Non neoplastic findings were limited to the reproductive organs and were related to the

expected pharmacologic activity.

Males

Maturation arrest of the germinal epithelium and degeneration/atrophy of the interstitial
cells in the testes, oligospermia, atrophy and a decrease in the amount of secretory
product in the prostate were observed mostly in the high dose group.
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Females
Dose related increase in the incidence of atrophy in the ovaries and uterus was noted in
all treated groups.

Table 32. Non neoplastic findings in mice

Xi s MALE-------
GROUP: -1- -2- -3- -4-
ORGAN AND FINDING CESCRIPTION NUMBER: 50 50 50 50
FEBTES viwn suimsvmvmncnsn pramareins woyswa simw wiass saazeain voss NUMBER EXAMINED: 43 30 30 5
--U/ GERMINAL EPITHELIUM: MATURATION ARREST 0 1 0 z
--8/ GERMINAL EPITHELIUM: MATURATION ARREST 0 1 2
--B/ MINERALIZATION - § % £ b
=-U/ MINERALIZATION 5 1 4
--U/ INTERSTITIAL CELLS: DEGENERATION/ATROPHY 0o 0 o 3
(VARTABLE AMOUNTS OF INTRACYTOPLASMIC BROWN PIGMENT) 5
--B/ INTERSTITIAL CELLS: DEGENERATION/ATROPHY ; o 0o 1 @3,)
(VARIABLE AMOUNTS OF INTRACYTOPLASMIC BROWN PIGMENT)
--U/ AMYLOID DEPOSITS 1 2 0 o0
--B/ AMYLDID DEPOSITS 6 1 0 0
=-B-U/ INTERSTITIAL CELL TUMOR 0 L 0 0
-=5-B/ METASTATIC/INVASIVE NEOPLASM o 1 o0 o0
EPTOIBYMIDES & oovicmnvn on wuovmanns s swnonas snmaeaasisss o5 & NUMBER EXAMINED: 43 30 30 50,
--U/ OLIGOSPERNTA 2. 3 0 &
--8/ OLIGOSPERMIA (53 2 4 (33
PROSTATE. cicoocnisismmiminy s S SR EA RS A5 NeSH VR mmohosins NUMBER EXAMINED: 48 25 31 42
--LYMPHOID CELL AGGREGATE(S) 1 0
~-ALVEOLI: CORPORA AMYLACIA/MINERALIZED GRANULES—— ‘3£> 113 (ﬁ?)
-~DECREASED SECRETORY PRODUCT/ATROPHY 1. 7
SEMINRL WESTDEES: orassarooaes:soiathssho s 5o i 6:474.495 64 A 5 NUMBER EXAMINED: 50 30 36 44
--B/ DECREASED SECRETORY PRODUCT/ATROPHY 4 1 12 A2)

~-~-NUMBER-O0OF-ANIMALS ---

SEX: ------ FEMALE------

GROUP: =-1- -2- -3- -4-

ORGAN AND FINDING DESCRIPTION NUMBER: 50 50 S0 50

OVARIES: i cionias o5 sontiie i dPEBEIRNE 0% o5 FeEaR@eEs o T NUMBER EXAMINED: 47 35 27 47
-~/ ATROPHY D -1 5 !
--B/ ATROPHY 0 b 8 32
OTEREIS o ichonns sous cae i oo o S M e o g e e NUMBER EXAMINED: 49 34 35 48
--ATROPHY (ENDOMETRIAL GLANDS WERE VARIABLY DILATED) =¥ Cg'_._lo 28 48"

--ENDOMETRIUM: HYPERPLASIA (CYSTIC/POLYPOID) 4 23 3 1
--ENDOMETRIUM: GLANDS-SQUAMOUS/SQUAMOID METAPLASIA 14 F4 0 0
=--CERVIX: SQUAMOUS CELL HYPERPLASIA 25 10 1 0

Toxicokinetics

NA
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A 24-month oncogenicity study in the rat with decapeptyl microgranules
via intramuscular injection
Study no.:  88-3371
Study report location: eCTD
Conducting laboratory and location:
Date of study initiation:  November 15, 1988
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity:  Decapeptyl microgranules, several lots
used
CAC concurrence:  Yes

(b) (4)

Key Study Findings
Dose related onset of pituitary adenomas and carcinomas at all doses.

Adequacy of Carcinogenicity Study

Excessive mortality was observed in the rat carcinogenicity study. However, given the
considerable experience with this class of drugs, limited data from the rat
carcinogenicity study and complete data from the mouse carcinogenicity study were
considered sufficient to support the safety profile of triptorelin.

Appropriateness of Test Models

The rat is a commonly used test model for carcinogenesis. The route and frequency of
dosing was consistent with the intended clinical use of triptorelin.

Evaluation of Tumor Findings

Adenomas and carcinomas of the pars distalis of the pituitary gland were seen in almost
all treated animals starting at the clinical dose, with dose related onset.
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Methods

Doses:

Frequency of dosing:
Dose volume:

Route of administration:
Formulation/Vehicle:
Basis of dose selection:
Species/Strain:
Number/Sex/Group:
Age:

Animal housing:

Paradigm for dietary restriction:
Dual control employed:

Interim sacrifice:

Satellite groups:

Deviation from study protocol:

Observations and Results

Mortality

Reviewer: Federica Basso

126, 600, 3000ug/kg

Once a month for 24 months

2 mL/Kg

Intramuscular injection

Not reported

Previous toxicity studies

SD rats

50/sex/group

6 weeks old

Animals were individually housed in elevated
stainless steel wire mesh cages

NA

No

No

No

Due to mortality, animals were sacrificed as
follow: mid-dose and high-dose males at month
13, control and low-dose males at month 18;
control and low dose females at month 23.

Mortality was observed in all treatment groups beginning at week 7 in males and week
11 in females. Mid and high dose males were sacrificed at month 13, when the percent
survival was 12 and 10%, respectively, whereas the last 4 females in each group died
during month 19. The study was terminated at month 18 and 20 in males and females,
when the low dose survival reached 8% and 10%, respectively. Mortality was due to
compression of the hypothalamic area of the brain due to the presence of neoplasms
(adenoma or carcinoma) of the pars distalis of the pituitary gland.
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Table 33. Summary of mortality in the rat

Mortality Summary®

Initial Month Total Total
Number b d Number  Number of Percent
__fbrou on Test 12 3 456 7 835 10 1y 12 13 14 15 16 17 1§F 13 20 21 22 23 2¢ Dead Survivors  Survivorship
mcg kg - - - - =-=--=-=- - = 7= 7
Males
H 50 c0oo000DO0OO0OCT O G C 2 1 1 1 0 4 L 9 41 82
0
13 30 00000 O0O0CDO0 O 2 i 8 13 ¢ 1 8 3 3 - - - - - - 46 4 8
120
1t 50 000012257 1010 & 3 - - - « - = - = - = - 49 § 12
600
v 50 p o240 13 410 512 7 3 - - - - = - - - = - - 45 § 10
3000
females
1 50 s ¢cg¢eo0ooe0OQQ®QQOC Q C 0 2 0 3 1 0 0 01 2 2 1 - 10 39 Bl
¢ (1) ‘ (1] (78}
19 50 o00QG1!1 @900 0 0 1 0o 2 1 €& 4 8 9 4 a4 5 0 - 45 5 10
i20
It 50 0060000 cC 100 1 1 2 4 14 i0 8 & 0 ¢ - - - - Bl 0 o
600
v 50 tcoeo0oo0000C0o0c 1 6 3 511 B 4 6 2 4 - - - = - 50 0 0
3000

drncludes animels found dead or sacrificed in a.moribund condition. Animals dying accidentaliy are presented in parentheses,

A1) remaining survivors in Groups 'Il and IV males were sacrificed during Month 13 (2/2C/91) as per spansor request.

CA11 remaining survivers in Groups I and 1] males were sacrificed during Month 18 (7/29 or 7/30/91) a5 per spansar request.

As a result of niah mortality it was decided to sagrifice the remaining animals early [in Month 23} as per soonsor's discussions with the USFDA.

SEX: --en-e- MALE--w-m=m  —-m-ae FEMALE=- -~~~

GROVP: -1- -7- -3- -4~ -l- -2~ -3~ -4-

CRGAN/TISSUE EXAMINED NUMBER: 50 50 50 S50 50 50 50 50
BRAIN uvvrivveeinns e e NUMBER EXAMINER: S50 S0 S0 50 50 50 50 50
COMPRESSED ¢t 4% 37 ¥ 4 4y 48 47
FRANGIBLE 0 6 2 ki 0 i 2 2

) 1 0 0 0 1 0 0

DILATED YENTRICLES

Clinical Signs

Lethargy, decreased food consumption, emaciation, no stool or decreased fecal
volume, soft stool, abnormal posture, hypothermia and dyspnea. These findings are
most likely due to the compression of the hypothalamic area of the brain.

Body Weights

Decrease in body weight gain was observed in mid-dose and high-dose males starting
at week 3 with frank body weight loss starting at week 30. In the low-dose male group,
decrease in body weight gain and weight loss started at week 36 and 50, respectively.
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In female, a dose related increase in body weight and body weight gain was observed

until approximately week 40 (3-8% at LD, 10-18% at MD and HD), followed by weight
loss at MD and HD.

Figure 10. Body weight in the 2-yr rat study
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850

700 |-
78]
=
@
C
o

550 |-
|
)
£
™
el
g 400 -

= Group I - 0 mca/kg

=y
hw} ~+ Group II - 120 mcg/kg
=]
m -5 Group III ~ 600 mca/kg

250 -

< Group IV - 3000 mcg/kg
100 |-
YRS W ST WO S NS W T SN U SO SO NN SUE T TN |
-1 19 39 59 79 89
Week

aSr'aur.s [1I and IV males were sacrificed on 2/20/91 (Test Day 385).
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bAH animals in Groups IIT and IV females died prior to study termination.
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Feed Consumption

Decrease in food consumption was observed in mid- and high-dose females and males

after week 10 and 40, respectively, and in the high-dose groups after week 20 and 50 in
females and males, respectively.

Figure 11. Food consumption in the 2-yr rat study
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h!\H animals in Groups III and IV died prior to study termination,
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Hematology
Unremarkable

Gross Pathology

Brain compression, pituitary masses, small reproductive organs and small spleen were
observed in all treatment groups.

Table 34. Macroscopic findings in the rat

Sex Male Female
Group 2 | 2 3 4 1 2 3 4
Number examined 50 50 50 50 50 50 50 50
Organ
Brain compressed 2 49 37 37 4 41 48 47
Epididymides small 0 4 2 0 - - - -
soft 0 11 0 - = = =
Liver nodules/mass 0 1 1 0 0O 0 0 1
Ovaries cysts - - - - 11 6 0 0
small - - - = 2 8 23 17
Pituitary nodules or masses 3 48 45 47 16 44 48 48
cyata 0 1 3 3 1 0 10
Prostate small 0 b 2 2 - - = =
Skin discclored 5 28 30 32 5 30 39 39
hair loss 0 4 4 4 6 6 18 13
swollen 3 15 7 8 6 15 11 8
Spleen small. 0 7 8 6 0 9 13 18
Testes small 3 8 4 5 - - - -
soft i1 15 4 3 -

12 32 25
23 28 31

Uterus small =
General comments: Emaciated

W
=
(0 ]
e
on
[y
o
W o

Histopathology

Complete gross postmortem examinations and histopathological evaluation of selected
tissues were conducted on all animals.

Peer Review: Not done

Neoplastic
Adenoma of the pars distalis was seen in almost all treated males and females, with a

dose related onset. Males appear to be more susceptible. Pituitary carcinomas were
noted at lower incidence. Pituitary adenoma is one of the most common spontaneous
tumors observed in SD rats (Baldrick P, Tox Pathol 2005). However, treatment with
triptorelin dose-dependently accelerated the onset of this tumor. The carcinogenic
profile of triptorelin was similar to that observed for other approved GnRH agonist
analogs.
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Pituitary tumors are known effects of castrations and exposure to compounds which
cause gonadal atrophy and concomitant defects in gonadal hormones production
leading to histopathological changes in the pituitary. In absence of negative feedback
control, hypothalamic hyper-physiotropic factors hyper-stimulate the pituitary causing
castration cells to appear in the pars distalis (Gopinath et al 1987). Experimentally
induced hypertrophy and hyperplasia of the pars distalis have been observed to
progress to tumor formation in rats (Furth et al 1976) and mice (Leibelt 1979). The
relevance of rat pituitary adenoma to humans has not been established.

Table 35. Tumors in the rat

......................................

SEX: =--m--- HALE-=mmmmm  wmmmn FEMALE~-—-=~
GROUP: -1- -2- 3= -4- =l- -2- =-3- ~4-
ORGAN AND FIHDING DESCRIPTION HUMBER: ED ED _?? _?f_] ‘il_) _i? -iI'] _!;:?
-------------- ; 50 48 50 59
PITURTARY GLAND . ..ooieinnsirenn, HUMBER EXAMINED: 49 48 49 50

--H- PARS DISTALIS: ADENOMA 2 43 4k 46 22 a7 4 43
-4 PARS DISTALIS-CARCINDHA £ 6 3 4 3 6

<-8- PARS INTERMEDIA: ADENOMA g o o o6 L o @B

Non Neoplastic
Non neoplastic findings were limited to the reproductive organs and were consistent
with triptorelin pharmacologic activity.

Reproductive organs

Minimal to severe maturation arrest of the germinal epithelium, oligospermia, minimal to
moderate atrophy and a decrease in the amount of secretory product in the prostate
were observed mostly in the high dose group.

Dose related increase in the incidence of slight to marked atrophy, characterized by the
absence of developed follicles or corpora lutea, and minimal to moderate Sertoliform
cell hyperplasia, characterized by the presence of tubular structures lined by cells
similar to Sertoli cells in the seminiferous tubules of the testes, were observed in the
ovary. Sertoli form hyperplasia has been occasionally described in atrophic ovaries and
has been induced experimentally by hypohysectomy and by chemical or hormone
treatment (Alison RH 1990).

Forestomach

Minimal to marked congestion, edema, erosion/ulcer, subacute (chronic active)/chronic
inflammation, squamous cell hyperplasia and hyperkeratosis in all treatment groups.
While clearly treatment related, the clinical relevance of these findings is questionable,
given that humans lack an anatomical analogue to the rodent forestomach.

Mammary tissue
Increased incidence of female type mammary tissue was noted in males.
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Injection site
Increased incidence of tan/granular necrosis and subacute/chronic inflammation was
noted in all treatment groups as compare to controls.

Table 36. Non neoplastic findings in the rat
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9 Reproductive and Developmental Toxicology

Reproductive and developmental toxicity studies of triptorelin were performed in mice,
rats, and rabbits. In the fertility studies, administration of triptorelin to females before
mating did not affect fertility in rats or ovarian parameters in rabbits. No maternal,
embryo, or fetal toxicity was observed in mice at doses up to 200ug/kg/day (4-fold the
clinical dose). In rats, maternal toxicity (reduced body weight gain) and embryo toxicity
(increase in uterine resorptions) was noted at 100 ug/kg/day or 4 fold the clinical dose,
based on body surface area. Triptorelin was not teratogenic in mice or rats.

9.1 Fertility and Early Embryonic Development

Study title: Fertility study of triptorelin acetate and triptorelin acetate
microspheres in female SD rats
Study no.:  704-534/4
Study report location: _eCTD -
Conducting laboratory and location:
Date of study initiation: ~ July 1988
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity: D-TRP6-LH-RH, batches # P 80040 and
P 015, 99%

Key Study Findings

Parental treatment with triptorelin did not elicit maternal or embryo-toxicity,
teratogenicity, post-natal development of the offspring, or reproductive performance of
the F1 generation. NOAEL: 200ug/kg/day, 1200ug/m?, 7 fold clinical dose
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Methods

Doses:

Frequency of dosing:
Dose volume:

Route of administration:
Formulation/Vehicle:

Species/Strain:
Number/Sex/Group:
Satellite groups:
Study design:

Deviation from study protocol:

Reviewer: Federica Basso

Triptorelin acetate: 2, 20, and 200 ug/kg/day for
60 days by SC injection

Triptorelin microcapsules : 600 ug/kg on Days 1
and 31 by IM injection

Daily (SC), once a month (IM)

Not indicated

SC and IM injections

Triptorelin solution: Saline 0.9%

Triptorelin microcapsule: 2% CMC, 1% Tween
80

SD rats

35/group

NA

Female rats (8-12 weeks old) received triptorelin
acetate by SC injection at doses of 0, 2, 20, and
200 ug/kg daily for 60 days. An additional group
of 35 female rats received 600 ug/kg of
triptorelin acetate microspheres (slow release)
by IM injection on days 1 and 31. After showing
a minimum of four estrus cycles, the females
were mated for maximally 14 days with fertile
untreated males. Twelve to 19 females per
group were sacrificed on Day 20 post-coitum
and the fetuses examined. The remaining
females were allowed to litter and to rear the
pups to weaning. Pups were examined for
physical and behavioral development.
Reproductive performance of the F 1 generation
was assessed after the growth period of 91 to
110 days: one male was mated with one female
from the same dose group over a period of
maximally 14 days in such a way that sibling
mating was avoided.

NA

Table 37. Fertility study design

Dose level Humber of

Broup Group

number designation (g/xg/day) females
1 Cantral o ' 35
2 Low 2 35
3 Intermediate 1 20 35
4 Intermediate 2 20% 35
5 High e - 38

*) slow release
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Dose selection: Based on pharmacological and kinetic studies in rats, the low dose of 2
ug/kg/day was chosen as a non-castrating dose, and the doses of 20 and 200 ug/kg/day
as multiples of the castrating dose. 600 ug/kg for one month of the slow release
formulation corresponds to a theoretical dose of 20 ug/kg/day but after the injection
there is a "burst effect” due to a diffusion/hydrolysis phenomenon. Then the peptide
release at the plateau is between 10 and 15 ~g/kg/day.

Observations and Results

Mortality
There was no treatment related mortality.

Clinical Signs
There were no treatment-related clinical signs.

Body Weight

Body weight gain and body weight was increased in all treatment groups during dosing.
Body weight remained higher during gestation and lactation; however weight gain was
similar to that of controls.

Figure 12. Body weight during dosing, gestation, and lactation
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Group Mean Body Weight
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Estrous cyclicity

The recovery of regular cycles was dose-dependently delayed, and was longer with the
monthly IM (7, 15, 28, 39 days) than the daily SC treatment (31 days). No changes in
the cycle duration were observed.

Figure 13. Estrous cyclicity
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Mating and fertility
No treatment related effect were observed.

Toxicokinetics
NA

Necropsy

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.)

There was no treatment related effect on implantation, post-implantation loss, number
and sex of fetuses, fetal weight.

Offspring (Malformations, Variations, etc.)
There were no external or skeletal malformations in any dose group.

Dams-Littering subgroup

There were no treatment related effects on the duration of gestation, number of pups
and sex distribution, pup weight, physical development (pinna unfolding, hair growth,
incisor eruption, eye opening) or neurobehavior (pupillary reflex, auditory response,
water maze test).

F1 generation

Reproductive performance
There was no effect of maternal treatment on F1 reproductive performance.

Caesarian data-F1 generation

There was no treatment related effect on implantation, post-implantation loss, number
and sex of fetuses, fetal weight, or external malformation.
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Pilot reproductive and developmental toxicity study of triptorelin acetate in
rabbits

The object of this study was to investigate the effects of triptorelin on the ovaries
of the New Zealand White rabbit when administered during two weeks prior
mating.

Study no.:  691-534/3
Study report location: eCTD
Conducting laboratory and location: RN
Date of study initiation:  February 1987
GLP compliance: Yes
QA statement:  Yes
Drug, lot #, and % purity: D-TRP6-LH-RH, batch # P 80040, 99%

Key Study Findings

There were no treatment related effects on the ovaries following two weeks of triptorelin
treatment prior to mating.

Methods
Doses: 20 ug/kg/day for 2 weeks
Frequency of dosing: Once daily
Dose volume: Not indicated
Route of administration: SC injections
Formulation/Vehicle: Saline 0.9%
Species/Strain: New Zealand White rabbits
Number/Sex/Group: 30/group
Satellite groups: NA
Study design: Female rabbits were administered triptorelin
once daily during two weeks prior to mating and
then mated at the first signs of estrus after
termination of treatment. Group 1 animals were
killed on day 8 post coitum and group 2 animals
on day 28 post coitum and the fetuses obtained.
The ovaries of the animals killed on day 8 post-
coitum were examined. The number of atretic
follicles and the existence of primary,
secondary, tertiary and graafian follicles as well
as corpus luteum were examined.
Deviation from study protocol: NA

Mortality
There was no treatment related mortality.
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Clinical Signs
No treatment-related changes were observed.

Body Weight
No treatment-related changes were observed.

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.)

There were no treatment related effects on pregnancy incidence, pre- and post-
implantations loss, number and sex of fetuses, fetal weight or external malformations.

Ovary-Histopathology
No treatment-related histopathology changes were observed in the ovary.

9.2 Embryonic Fetal Development

A segment Il teratology study of triptorelin pamoate in mice
Study no.:  88-3368
Study report location: eCTD

Conducting laboratory and location: o
Date of study initiation:  February 1989

GLP compliance: Yes

QA statement:  Yes
Drug, lot #, and % purity:  D-Trp6]-LHRH Pamoate, batch DPG

0389

Key Study Findings

Administration of triptorelin during organogenesis did not elicit maternal toxicity,
embryotoxicity or teratogenic effects up to 200 ug/kg/day, 4 fold the clinical dose.

Methods
Doses: 0, 2, 20 and 200 ug/kg/day
Frequency of dosing: Once daily from GD6 to15
Dose volume: 4 mL/kg
Route of administration: SC injection
Formulation/Vehicle: Propylene glycol
Species/Strain: CD1 mice
Number/Sex/Group: 30 mated female/group
Satellite groups: NA
Study design: Triptorelin was injected subcutaneously to
female mice from Gestation Days 6 to 15.
Females were sacrificed on GD 18 and given a
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gross postmortem examination. Ovaries were
evaluated for number of corpora lutea and
uterine implantation data were evaluated for
number of live, dead and resorbed fetuses.
Fetuses recovered at this time were weighed,
sexed and evaluated for external, skeletal, and
visceral malformations.

Deviation from study protocol: NA

Table 38. Segment Il mouse study design

Fetzl Fyaluation
Proportian of Fetuses

Concen~ Examined/Litter for
tration  He, of i iations:
Dose Dose of Dosing Femaies Treaiment Soft -
(mcg/kg/ (m1/kg/ {meg/mi) {gestation
day) day? days)
1 Q2 1.0 o 30 §-15 AT 1/3 2/3
11 z 4.0 g.5 30 §-15 A1l 1/3 2/3
1 20 4.0 5.0 30 6-15 AMU13 2/
v 200 1.9 50 30 6-15 AN 1/3 2/3

“propylans glycol.

Observations and Results

Mortality
None

Clinical Signs
Unremarkable

Body Weight

No treatment related changes were observed during gestation.

Feed Consumption
No treatment related changes were observed.

Toxicokinetics
NA
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Dosing Solution Analysis
NA

Necropsy
No treatment related gross findings were observed.

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.)

The numbers of implantations, resorptions, live and dead fetuses were comparable
between drug-treated groups and the controls. The number of corpora lutea was slightly
higher in the mid and high dose groups (15.6 and 15.9 compared to 14.1 in controls),
but was not statistically different. Since ovulation occurred prior to initiation of treatment,
no adverse effect of treatment was indicated from this slight increase in number of
corpora lutea. The sponsor stated that treatment may have produced some stimulation
in ovarian follicle maturation or accelerated the atresia of corpora lutea of pregnancy
which would make it difficult to distinguish between the two structures at necropsy and
thus elevate the corpora lutea count.

Offspring (Malformations, Variations, etc.)
No treatment related external, skeletal or visceral malformations were observed.

A segment Il teratology study of triptorelin pamoate in rats
Study no.:  88-3369
Study report location:  eCTD

Conducting laboratory and location: &
Date of study initiation: ~ April 1990

GLP compliance: Yes

QA statement:  Yes
Drug, lot #, and % purity:  [D-Trp6]-LHRH Pamoate, batch DPG

0189

Key Study Findings

e Maternal (reduced gestational body weight gain) and embryotoxicity (increased
resorptions and decrease viable fetuses) at 100 ug/kg, 4 fold the clinical dose
based on BSA.

e No teratogenic effects were evident up to 100 ug/kg, although a limited number
of fetuses were recovered at the high-dose level.
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Methods
Doses: 0, 2, 10, and 100 ug/kg/day
Frequency of dosing: Once daily
Dose volume: Not indicated
Route of administration: SC injection
Formulation/Vehicle: Propylene glycol
Species/Strain: SD rats
Number/Sex/Group: 25 mated female/group
Satellite groups: NA

Study design: Triptorelin was injected subcutaneously to
female rats from Gestation Days 6 to 15.
Females were sacrificed on GD 20 and given a
gross postmortem examination. Ovaries were
evaluated for number of corpora lutea and
uterine implantation data were evaluated for
number of live, dead and resorbed fetuses.
Fetuses recovered at this time were weighed,
sexed and evaluated for external, skeletal, and
visceral malformations

Deviation from study protocol: NA

Observations and Results

Mortality

None

Clinical Signs
No treatment-related clinical signs were observed.

Body Weight

Decreased body weight gain in high-dose females compared to controls (-53% and -
27% between GD 12-15 and GD6-15, respectively). Relatively to controls, body weight
was decreased 6 and 11% on GD15 and GD20, respectively.
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Figure 14. Gestational body weight in the rat
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Feed Consumption

Compared to controls, food consumption in the high dose group was higher during GD
6-11, similar during GD 11-16 and lower thereafter.

Figure 15. Food consumption during gestation in the rat
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Toxicokinetics
NA

Dosing Solution Analysis
NA

Necropsy
No treatment related adverse effects were observed.
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Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.)

Increase in litters with all resorptions and decrease in litters with viable fetuses was
observed in the high-dose group.

Increase in the number of corpora lutea in all treated groups, without dose relationship,
may have been due to the difficulty in distinguishing between corpora lutea of
pregnancy and mature ovarian follicles along the surface of the ovary, since ovulation
occurred several days before treatment initiated. In addition similarity number of uterine
implantations between the control and treated groups would also suggest that there was
no effect on ovulation rate.

Increase in pre-implantation loss in all treatment groups attributable to an exaggerated
corpora lutea count.

Decrease number of implantations in the high-dose group (13.2 vs. 14.7 for controls)
was not statistically significant and within the historical control range (11.5-15.5).
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Table 39. Fertility and C-section parameters in the rat
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Offspring (Malformations, Variations, etc.)

No treatment related increase in the incidence of external, skeletal or visceral
malformations were noted.

10 Special Toxicology Studies

Twenty-four hours after intramuscular injection of triptorelin acetate microspheres or
triptorelin pamoate microgranules into young, adult female Sprague-Dawley rats (5 per
group), the histologically detectable tissue reactions were characteristic of repair of
damaged tissue. A minimal inflammatory reaction was seen, characterized by infiltration
of lymphocytes, plasma cells, and histiocytes; infiltration was most noticeable around
some muscle fibers apparently damaged during the injection. There was a fibrous
connective tissue reaction around each microsphere and microgranule. Although there
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was negligible cell proliferation in the area containing microspheres, there was a visible
accumulation of inflammatory cells around the microgranules indicative of a marked
foreign body reaction.

11 Integrated Summary and Safety Evaluation

Triptorelin is a synthetic analog of the endogenous gonadotropin-releasing hormone
(GnRH), a hypothalamic decapeptide that stimulates the pulsatile secretion of
gonadropins (LH and FSH) from the anterior pituitary. LH and FSH stimulate the
gonadal production of sex steroid hormones, which in turn inhibit secretion of GnRH by
a negative feedback mechanism. The rationale of continuous GnRH secretion for the
suppression of pubertal development is that continuous stimulation of LH secretion
results in the desensitization of GnRH receptors, thereby inhibiting the release of LH
and FSH, resulting in gonadal suppression.

Triptorelin was evaluated in a standard nonclinical program conducted under the
prostate cancer indication (NDAs 20715, 21288, and 22437, to which the Applicant has
the right of reference). No new nonclinical studies were submitted for the CPP
indication.

Pharmacodynamic and pharmacokinetics studies in rats showed that intramuscular
injection of the triptorelin pamoate 6-month formulation resulted in a rapid decrease of
testosterone levels which remained at castrate levels for at least 6 months. No adverse
findings in the the central nervous, cardiovascular, digestive, and renal systems were
observed following acute administration of triptorelin in a standard battery of safety
pharmacology studies.

General toxicity studies were conducted in rats, dogs, and monkeys for up to 6-month
duration, with a recovery period of 2-month in monkeys and 4-month in male rats. In all
species tested, toxicity was consistent with the expected physiological action of
triptorelin: decrease in serum levels of LH (rat, monkey), testosterone in males (rat,
dog), and estradiol and progesterone in females (monkey), and suppression of testicular
(tubular atrophy,necrosis, maturation arrest, oligospermia in rat and prostate atrophy in
the dog) and ovarian function (atrophy and absence of developed follicles in rats and
monkeys) were observed starting at the clinical dose. All changes were reversible at
dose cessation, except for the testicular changes in male rats (tubular atrophy,
mineralization, and maturation arrest), which were partially reversible.

Triptorelin was not genotoxic in in vitro or in vivo testing. In a carcinogenicity study in
rats, increased incidence and earlier onset of pituitary adenoma and carcinoma, leading
to brain compression and subsequent mortality, were observed starting at the clinical
dose. No tumors were observed in mice at doses up to 4 fold the clinical dose, based on
body surface area. Pituitary tumors appear to be species specific, have been observed
with other GnRH agonists at the clinical dose, and are related to hyper-stimulation of the
pituitary in the absence of negative feedback control by the gonadotrope hormones.
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No adverse effect on fertility was observed in female rats treated with triptorelin for two
months or in the F1 females. In female rabbits administered triptorelin for two weeks
prior to mating, there were no advserse effects on the ovaries examined on day 8 post-
coitum. Maternal toxicity (decrease in maternal weight) and embryotoxicity (pre-
implantation loss, increased resorptions, and reduced number of viable fetuses) were
observed in a embryofetal toxicity study in rats at 8-fold the clinical dose; no adverse
maternal or embryo effects occurred in mice at the same multiples to the clinical dose.
Triptorelin was not teratogenic in mice or rats.
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR

Stamp Date: 8/19/2016

NDA/BLA or Supplement
NDA/BLA Number: 208956  Applicant: Arbor
Pharmaceuticals, LLC
Drug Name: Triptodur NDA/BLA Type: 505(b)1

(triptorelin pamoate for o

suspension), 22.5 mg

On initial overview of the NDA/BLA application for filing:

Content Parameter Yes | No

Comment

1 |Is the pharmacology/toxicology section
organized in accord with current regulations
and guidelines for format and content in a X
manner to allow substantive review to
begin?

2 |Is the pharmacology/toxicology section
indexed and paginated in a manner allowing| X
substantive review to begin?

3 |Is the pharmacology/toxicology section
legible so that substantive review can
begin?

4 |Are all required and requested IND studies
(in accord with 505 (b)(1) and (b)(2)
including referenced literature) completed
and submitted (carcinogenicity,
mutagenicity, teratogenicity, effects on X
fertility, juvenile studies, acute and repeat
dose adult animal studies, animal ADME
studies, safety pharmacology, etc)?

The sponsor is relying on nonclinical data
nreviously submitted and reviewed under

NDA20715, triptorelin 6-month
formulations, approved for the palliative
treatment of men with advanced prostate
cancer.

5 |If the formulation to be marketed is
different from the formulation used in the
toxicology studies, have studies by the
appropriate route been conducted with X
appropriate formulations? (For other than
the oral route, some studies may be by
routes different from the clinical route
intentionally and by desire of the FDA).

The formulation to be marketed is the same
as for the approved Triptorelin NDAs.

6 |Does the route of administration used in the
animal studies appear to be the same as the
intended human exposure route? If not, has
the applicant submitted a rationale to justify
the alternative route?

The intended route of administration is via
intramuscular injection, and the toxicology
studies were conducted by intramuscular
and subcutaneous injections.

7 [Has the applicant submitted a statement(s)
that all of the pivotal pharm/tox studies
have been performed in accordance with the
GLP regulations (21 CFR 58) or an X
explanation for any significant deviations?

Reference ID: 4000814




PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR

in either mg/m? or comparative
serum/plasma levels) and in accordance
with 201.57?

NDA/BLA or Supplement
Content Parameter Yes | No Comment
8 |Has the applicant submitted all special N/A No new nonclinical studies were
studies/data requested by the Division requested during pre-submission
during pre-submission discussions? discussions. Two in vitro drug-drug
interaction studies were submitted to
Module 5.3
9 |Are the proposed labeling sections relative
to pharmacology/toxicology appropriate
including human dose multiples expressed X

10

Have any impurity, degradant,
extractable/leachable, etc. issues been
addressed? (New toxicity studies may not
be needed.)

N/A

11

If this NDA/BLA is to support a Rx to OTC
switch, have all relevant studies been
submitted?

12

If the applicant is entirely or in part
supporting the safety of their product by
relying on nonclinical information for
which they do not have the right to the
underlying data (i.e., a 505(b)(2) application
referring to a previous finding of the agency
and/or literature), have they provided a
scientific bridge or rationale to support that
reliance? If so, what type of bridge or
rationale was provided (e.g., nonclinical,
clinical PK, other)?

N/A

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION
FILEABLE? Yes

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons
and provide comments to be sent to the Applicant.

N/A

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

N/A
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