David McGuinn, Jr., M.S., Ph. D., D.A B.T. NDA No. 22-201
Robert Dorsam, Ph. D.

Toxicokinetics Non-compartmental analysis, two animals per time point

' Dﬁ:e Timepoint relative to dosing
Predose | +2h | +4h [ +8h | +12h | +24h | +2d +4d +8d +14d
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Timepoints are described relative to Day 1 as the first day of dosing ie +2d = +48 h after dosing
with samples taken on study day 3.

() number of animals/sex sampled.

*On Day 15, the sample was taken prior to administration of Dose 2 and 7, respectively.

Histopathology Adequate battery

Results
Mortality — Five mice died prior to scheduled necropsy; the following table from the study report
documents this mortality. All animals were from the high dose group. The
investigators attribute two of these deaths to abscess at the injection site and one to
dry eye all in the TK group. The deaths of two HD males appear to be dose related
so the total mortality in the HD group is 10% making this dose a putative LD,.
Dose Aninal Week of Main Clinical observations Prior to
Group | (1g.kg™.2weeks™) | Numbes/Sex Death Fate | hoath
965 TK 4 KP Figm large swelling at right dorsai
shoulder, ruptured with thick
discharge gvident
1859 M 17 FD__|NAD
4 1000 186¢ M 5 KP Subdued, roling gait. hunched,
piloerection, pale ears
2029 TK 2 KP Eye dry
2042 TK 4 KP Small swelling, ruptiured with thick
) white discharge evideni
KP = killed prematurely
FD=found dead
NAD = no abnormality detected
TK = TK group
M = Main study group
Clinical signs — Injection site damage in the HD animals included swelling in all animals. Other
findings of swollen dorsal neck, thorax or abdomen were observed in all males and
all but 2 females. This swelling was probably the result of rough handling during
dosing.
Body Weight — The following graph shows that male in the low and mid dose groups gained weight

comparable to the control group but the high dose group gained significantly less
weight from treatment week 1 onward.
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The following graph from the study report shows that mid and high dose female mice gained more weight
than controls throughout the dosing period.

FEZ200486
13 Week Toxicity Study in Mice with Subcutaneous Administration
Group Mean Body Weights: Main Study - Femaies
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Food cons. — Decreased relative to controls in both mid and high dose males and females
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Hematology — The following table from the study report shows that hemoglobin, MCV and MCHC
were diminished in the high dose group while white cell parameters were increased.
This increase in white cell parameters may be the result of an inflammatory response
at the injection site.

FE200486
13 Week Toxicity Study in Mice with Subcutaneous Administration
Table 6 Hacmatology: Main Study - Terminal
Group Mean Values: Males
GroupfDose Level
mg.kg " 2weeks™ He | RBC Met | SACH | MOV [MCHG| WBC | Neut | Lymp | Mono | Eos | Baso | UG
1 Numbar| & £ 5 g [ [ g 8 9 g ] § g
i) Bean | 36| 871 0308 165 458 | 362 | 478] 080 | 3691 012} 04| 0011 005
s 07) 1143|0068 40! 18| 86| 1201 030 1031 063§ 009 | 0. 1 003
Nesnbsesr ] g 8 [ B B 4 [:] 8 8 8 8 8
2 Mean | 40] 902| 0405 185 | 450 | 344 | 470 080 | 373} 042} 045 | 001 005
.0} sD T2| DE6| 0034 O8] 18| | 095) 049 | o078 003 065 ] 001 | 2Oa
Prch. ) *
Number| 10 10 ] 40 10 L) 16 | 10 10 10 5 18 10
3 Wesn | 138 | 002 0417 | 154 ] 4821 333 | 625| 050 5357 03| 047 ] coz| 008
(10.0) Psa 06| 052 0020f 87{ 147 11| 098|014 0881 004| 0081 CO1 | o004
fob. * A ¥
Number} 10 k[ T ] ) 10 AG | 10 10 L3} 0 10 10
4 Mean | 126| BS2| D38Y | 144 | 438 330 | 1136 | 340 681 043 | 040 004 | 028
(100:0) 5D t0} 059 | 0.035 ?;’7 21 181 4bD¢| 220 242 628 028 ooz | 023
Prab. o : e pon pabs Pt se | ves

Significantly different from the Confrel: * P<0.05, ** P<0.01,** P<0,001

A similar pattern was seen in female mice.

FE200485
13 Week Toxicity Study in Mice with Subcufaneous Administration
Table 7 Haomatology: Main Study - Terminal
Group Mean Values: Females
Groug/Dosa Level
mokg” Svienks™ Hy | RBC Het | MCH | MOV JMCHC | WBC | Mewt | Lymp | #ono | Eos | Baso | LUC
7 Nurber| 10 | 10 i) 0| W | 10 EE I T R S
) Mean | 151 | 907 0430] 67| 475 22| s8s] 068 491} 010| 048] 602 | 008
sp | ar) oe6| 0ozs| 08! 12f 13| 3181 025] 2881 005| 048 pez| oos
Rumber | 16 | 10 16 07 W [ 10 0 1 16 | 10 07 W0 | 0
2 Mean | 147| 917 | 0436 | w0 | 475} 337 | s10] ons| 660] 015| 032! 092 | oo
) S0 05 047 | 0015| 07| 13| 8Y| 244] 048] 184 004 | 040 | 0O1 | 0.08
Prob. *
Womber | 8 (] g §1 3o g 3 I ) 7 9 ¢ )
3 Mean | 145] 937 | 0420 158 | 447 ] 349 | vor] es2| 701] o8| 08! ooz | oor
110.0) sp | 08] 076! 0041{ 13| 14] 38| 195] oo8| t87] 004 | cos ] 0ot} oo4
Pmb' * -y L *
Wumber | B ) g ] 5 B I 3 ) 8 g 8
4 Mean | 140] 928 | 0421|151 | 453 333 | 1248] 283] 867 027 | o32] 005} 035
{100.) 50 06| 034 00z | 07| 24| 08| 437 177| 299 018 021 002 | 034
th 2 e ¥ N Eitd Eid 23 L2 W L)
Significarily different from the Contral: * P<0.Q5, ** P<fud], ** P<0.0D1
Clinical chem.—  There were no toxicologically significant changes in males.

In females, ALT was significantly lower in dosed animals and some other protein
parameter were lower suggesting the possibility of mild hepatotoxicity.

Organ Weights —  The weights of sex organs in males and females were significantly lower and these
changes were dose proportional. The relative weight changes suggests splenic
hypertrophy in males and females, pituitary atrophy in females, salivary atrophy in
males and females, atrophy of the kidneys in both sexes, adrenal hypertrophy in
males and atrophy in females. The relative heart and kidney weights are decreased.
The brain weight was decreased in females.
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Change from control Relative Change*

Male Control value | Low Dose Mid Dose High Dose}Low Dose Mid Dose High Dose
Body Wit 44 43 42 39

Adrenais 0.0052 -3.8% 78.8% 44.2% 0.984 1.874 1.627
Brain 0.52 0.0% 0.0% -5.8% 1.023 1.048 1.063
Epididymides 0.1273 -57.7%  -76.2% -717.5% 0.432 0.249 0.253
Heart 0.27 A11%  -22.2%  -25.9% 0.910 0.815 0.836
Kidneys 0.699 -240%  -35.3%  -37.3% 0.777 0.677 0.707
Liver 2.27 0.0% -7.9% -8.4% 1.023 0.965 1.034
Prostate 0.032 -344%  -65.6%  -75.0% 0.672 0.360 0.282
Spleen 0.11 15.5% 26.4% 178.2% 1.181 1.324 3.138
Salivary Gland 0.2665 -17.9%  -32.2%  -40.6% 0.840 0.710 0.670
Testes 0.27 -33.3%  926%  -92.6% 0.682 0.078 0.084

Change from control Relative Change*

Females Control value J Low Dose Mid Dose High Dose| Low Dose Mid Dose High Dose
Body Weight 31 30 34 33

Adrenals 0.0112 " -5.4% -23.2%  -15.2% 0.978 0.700 0.797
Brain 0.52 0.0% -5.8% -5.8% 1.033 0.859 0.885
Heart 0.19 0.0% -15.8%  -21.1% 1.033 0.768 0.742
Kidneys 0.446 -10.8%  -25.8%  -17.5% 0.922 0.677 0.775
Liver 1.77 -15.8%  -14.7% -6.8% 0.870 0.778 0.876
Ovaries 0.0353 -57.2%  -80.1%  -83.9% 0.442 0.090 0.152
Pituitary 0.0025 -8.0% -52.0%  -52.0% 0.951 0.438 0.451
Spleen 0.127 -8.7% -14.2% 82.7% 0.944 0.783 1.716
Salivary Gland 0.1709 -9.0% -25.7%  -28.0% 0.940 0.678 0.667
Uterus 0.21 -19.0%  -85.7%  -85.7% 0.837 0.130 0.134

* (organ weight in control+ body weight of control)+(organ weight in treated group)+(body weight in treated group).
Values close to 1 show no change in organ weight relative to body weight.

Gross Pathology — Decrease size of sex organs and injection site damage

Histopathology —
¢ Injection site damage in all treated groups indicative of inflammation and necrosis
* Atrophy of both male and female sex organs increased in incidence and severity with increasing
dose. In the testes, there was seminiferous epithelial degeneration, and atrophy and pigmentation
of interstitial cells. In the epididymides, spermatozoa were absent or reduced; and in the ovaries,
corpora lutea were absent in some animals.
e Variable necrosis and polymorphonuclear leukocyte infiltration, described as pyogranuloma in
the renal capsule
Retention of the x-zone in the adrenal cortex of mid and high dose males
Mammary gland atrophy in females from all treated groups
Atrophy of the granular ducts of the submaxillary salivary gland in males
In HD animals, there was extramedullary hemopoiesis in spleen, liver and lymph nodes and
increased granulopoiesis in vertebral and sternal marrow; and lymphoid hyperplasia in lymph
nodes and spleen. .
¢ Extramedullary haemopoiesis and lymphoid hyperplasia correlated with the increase in size of
these organs seen at necropsy.

Toxicokinetics —

The pharmacokinetic parameters from this study were highly variable. In most cases, apparent
Tmax Was at 2 hours post dosing but some values ranged as high as 12 hours. Terminal elimination half-
life ranged from 31 to 800 hours. Clearance (CL/F) ranged from 265 to 2100 mL/hr*kg. Volume for
distribution ranged from 17.8 to 1021 L/kg. The very large volume of distribution results from the
deposition degarelix in the compartment of the SC injection site.
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The following table shows that C, is at least two orders of magnitude above k; in humans (1.7
nM) on all but one occasion. The increase in AUC relative to the low dose is significantly less than dose
proportional except in high dose females after dose 7. The increase in AUC relative to dose 1
demonstrates accumulation in the mid and high dose groups. Based on AUC,, and C,,,, data, males
appear to have a higher exposure at each dose of degarelix when compared to females.

Rafio 1o Low Ratio to Ratio fo Rafio to
Dose Dose Crmax Dose Dose 1 AUC, AUC Low Dose Dose 1
Dose 1 mag/kg mg/m2 UM uM*hr uM*hr
male 1 3 0.25 23 23
10 30 0.28 1.1 8.7 11.0 47
100 300 0.54 2.1 26.7 29.8 12.9
Dose 1
female 1 3 0.1 1.6 1.6
10 30 0.24 21 7.0 215 13.6
100 300 0.45 4.0 19.3 29.0 18.3
Dose 7
male 1 3 0.10 04 2.1 2.8 1.2
10 30 0.23 23 0.8 131 16.3 58 1.5
100 300 1.60 15.6 3.0 81.3 100.2 357 3.4
Dose 7
female 1 3 0.17 1.5 1.4 1.6 1.0
10 30 0.24 14 1.0 15.1 39.2 246 1.8
100 300 2.97 17.3 6.7 163.7 168.3 105.5 5.8

The following graph shows the trough concentrations for the mid and high dose groups. The
graph does not include values for the low dose groups because in too many instances these values were
below the limit of quantitation. At most times in the mid dose group and at all times in the high dose
group the trough concentration is more than five fold greater than k; (1.7 nM) demonstrating that these
animals were constantly exposed to an inhibitory concentration of degarelix. The values appear to
oscillate and the pattern is the same for males and females in the high dose group. This oscillation
occurred in other studies (see below) in other species but the period between peaks varies. The data could
be demonstrating some real physiological phenomena.

Appears This Way
On Original
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Variation of Cy,,4n as a Function of Increasing Dose in Male and
Female Mice
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2) 13 We.ek Toxicity Study in Rats with Subcutaneous Administration - RTD

Major findings:

e Body weight of female rats increased in a dose-dependent manner with degarelix.

e Degarelix-treated male rats had increased glucose, cholesterol and creatinine even at low dose
(0.5 mg/kg). Female rats that received degarelix had increased alkaline phosphatase, cholesterol
and triglycerides. At mid- and high-level (5 and 50 mg/kg) degarelix, glucose levels increased
and albumin decreased in female rats.

o Degarelix treatment significantly decreased the size, weight and appearance of the epididymis,
testes, prostate, and testis in males, and the ovary and uterus of females. Kidneys and liver
absolute and relative weight decreased in males, while the pituitary and adrenal gland absolute
and relative weight decreased in females. The thymus increased in weight in both male and
female rats with degarelix-treatment.

¢ Elimination half-life ranged from 74 hrs to 844 hrs, with the half-life lengthening at higher doses.
Increased doses of degarelix resulted in non-linear exposure of degarelix in the single-dose study
and drug accumulation in the repeat-dose study.

Study number: FE200486DSTOX0112
- project number: 455806
EDR filename tox0112-nonclinical-data-1.pdf
Conducting laboratory:
Study date: September 21, 2001 b(4)
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GLP compliance: Yes
QA report: Yes
Drug: Degarelix, Batch No. 0048262#PPL ~FE4860001, 87.99% pure
Methods
Doses: 0,0.5, 5 or 50 mg/kg (0, 3, 30, or 300 mg/m®)
Schedule: Fortnightly for 13 weeks (7 doses)
Species: Wistar rats
Number: 10 per sex per dose group
Route: Subcutaneous injection
Formulation: Mannitol solution in sterile water, 5% w/v
Volume: 5 mL/kg, the site of injection was different for repeated injections, based on
evaluation of the site of injection
Toxicokinetics: Satellite group 10 per sex per dose group for TK
Age: 6 weeks old
Weight: Males (75-93 grams), Females (82-93 grams)
Mortality: Twice daily
Clinical signs: Once per week
Body weights: Once per week, more if deterioration was noted.
Food consumption: Weekly
Ophthalmoscopy: Performed on Week 5 and 12
EKG: Not measured
Hematology: Blood samples were acquired on Week 13 of treatment
Clinical chemistry: Samples were acquired on Week 13 of treatment
Urinalysis: Collected on Week 12 of the study over 4 hours
Gross pathology: Extensive pathological examination and organ weights from selected animals
were obtained on Week 13. '
Organ weights: Selected organs were weighed at Week 13 as is specified in the table supplied by
the sponsor
Histopathology:
Adequate Battery: Yes
Peer review: Yes

Results

NDA No. 22-201

Mortality: No mortality was observed in any dose group throughout the study.

Clinical signs:

Swelling at the site of injection occurred at each injection site that received the highest dose, 50
mg/kg degarelix. The noted swelling led the sponsor to change of the site of injection based on an
evaluation of the site prior to the next dose.

The sites of injection were as follows:
1.) the right scapular region (Dose 1, 2, 3, 5)
2.) left scapular region (Dose 7)
3.) left rump region (Dose 4)
4.) right rump region (Dose 6)

“Soft small swelling” or “soft large swelling” occurred with equal frequency in both sexes that received

50 mg/kg degarelix (see the following tables from the study report). Swelling at all sites showed partial
reversibility and generally subside by the end of the study.
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FE200486
13 Week Toxicity Study in Rats with Subcutaneous Administration
Tabie 1 Selected Individual Clinicat Signs for each Dose Site

Dose Site 1 - Males

T Dose 1 Dose 2 Dose 3 Dose 4 Dose 5 Dose & Dose 7
| Weeks 1 2 4 5 [3 7 8 9 10 11 12 13
Finding
Soft small swelling [{] 7 2 9 9 7 5 1] 5 9 8 1 1
Soft large swelling 4 2 8 7 8 8 1 [3] 7 6 1 1 1
Firm small swelling 0 0 0 0 0 Q [1] 1 1 1 1 1 1
Firm Jarge swelling [1] 0 0 1] 4 1 1 0 1) 0 0 Q ]
Number of animals in w0 | 10| 10! 0] w0 ] | 10| 1w w | w6 | 10] w0 ]| 10
Group
No abnormalities
detected [¥) 1 o] 0 0 0 4 [:] 0 ] 2 8 6

Group 4 {50 mg.kg“.2weeks") only is presented in the above (able‘, as these findings were not observed in any other treatment group, apart from a soft,
small swelling which was seen in one Group 3 (5.0 mg.kg" 2weeks ) animal (439) in Weeks 5 and 6.

Dose Site 1« Females

| Dose 1% * Dose 2 Dose 3 Dose 4 Dose & Dose 6 Dose 7
L 1 Weeks 1 2 3 4 3 5 7 8 9 18 11 412 13
Finding
Soft small swelling 4 [] 7 8 8 8 [ 2 [ 7 7 4 4
Soft large swelling 7 7 8 9 8 -] 4 0 7 8 3 [{] 1]
Firm small swelling 0 [ Q 0 Q 1] [*] 1 [ 0 ") 1 1
Firm large swelling 0 [5) [} 1) 2 0 o 4] 1 0 0 3] 1)
g;’(‘)‘;‘;"’ of animats in 0] 0] 0] w | w0 ]| 10w | w0] 1w w]| 0] w
Eg:g‘;g"“a’“‘“ R EEEEEEE 8 | o | 0o | 2 | 6 | 6

Group 4 {50 my.kg"'.2weeks™ only is presented in the above tables, as these findings were not observed in any other treatment group,
- =dose site not in use

The number of swelling events decreases over the course of the study and the number of mice with “no
abnormalities detected” increases, thus this appears to be a reversible response to injection of degarelix.

No other clinical signs were noted.

Body weights:

The body weights of male rats that received 0.5, 5, or 50 mg/kg degarelix were similar to the vehicle-
treated group throughout the duration of the study. Female rats showed a dose-dependent increase in
body weight that began one week after the first treatment with degarelix and maintained throughout the

study.
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Body weights for male rats receiving varying doses
of FE 200486 at 2 week intervals for 13 weeks
Mean Body weights (n=10)
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NDA No. 22-201

Body weights of females rats receiving varying doses
of FE 200486 at 2 week intervals for 13 weeks

Mean Body Weight (n=10)
400
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KX
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« X .
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Time (weeks)

While there was no apparent effect of degarelix on the body weight of male rats, the standard deviation of
male rat weights increased with degarelix treatment.

Food consumption:

Food consumption increases dose-dependently in

female rats with FE 200486 treatment

30

28

—e— Vehicle

—u— (.5 mg/kg FE 200486
A~ 5 mg/kg FE 200486
—v—1) mg/kg 200486

Food consumed/week (grams)

Ophthalmoscopy:
The vehicle-treated group, 0.5 mg/kg, Smg/kg and 50 mg/kg degarelix-treated groups had “mild

diffuse central corneal opacity” o

6

T

8

10

Time (weeks)

12

14

r “small central cortical lens opacity.” Because these observation were

made for both control and drug-treated groups, it is does not appear to be a drug-related response;
however, rats that received any dose of degarelix had a marginal increase in rats with noted incidents of
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corneal or lens opacity. The lens opacity may be caused by the vehicle, though this would only be
confirmed with further study.

No. of rats (of 20 total)

Number of rats with noted events in the eye*

Vehicle

0.5 mg/kg

5mag/kg

50 mg/kg

9

13

17

13

* Noted events are “mild diffuse central corneal opacity” or “small central cortical lens opacity”

Hematology:
Male rat blood cell counts that changed with Degarelix treatment
RBC MCV lymphocyte Eosinophil PT
Vehicle 8.75 47.4 8.06 0.19 16
0.5 mg/kg : ‘
Degarelix 8.12** 49.4** 9.96* 0.23 17
5 mg/kg
Degarelix 8.42 48.3 10.67** 0.27* 17+
50 mg/kg
Degarelix 8.35* 48.3 9.76* 0.31*** 17

Significant difference versus control: ¥*P<0.05, ** P<0.01, ***P<0.001

Female rats that received 0.05 mg/kg degarelix (low dose) experienced an increase in hemoglobin, RBCs,
hematocrit, white blood cells, lymphocyte, eosinophils and basophils. The moderate dose, 5 mg/kg
degarelix, caused an elevation of neutrophils, monocytes and LUC. Finally, 50 mg/kg degarelix (high
dose) caused an increase in reticulocytes. The increase in each of the white blood cell types was most

dramatic in female rats and occurred even at the lowest dose of degarelix (0.5 mg/kg).

Female rat blood cell counts that changed with degarelix treatment

Hb RBC Hct [ Retic] WBC Neut §Lympho] Mono | Eos Baso | LUC
Vehicle 13.9 | 7.64 | 0.389 2 6.27 1.57 4.34 0.12 0.13 0.01 0.1
0.5 mg/kg Degarelix | 14.8**]8.33**§ 0.415*} 2 |11.33**] 1.89 | 8.82**{ 0.19 0.24* | 0.03* | 0.15
5 mg/kg Degarelix 14.5* | 8.09*} 0.41* } 2.1 | 13.49"*] 3.04* | 9.75* } 0.21* | 0.24* | 0.04***] 0.2**
50 ma/kg Degarelix 141 | 8.15*F 04 [3.7**| 14 }4.33"*] 8.85** §0.27]0.31**] 0.05**] 0.21*

Significant difference versus control: *P<0.05, ** P<0.01, ***P<0.001

Clinical chemistry:

Male rats that received 0.5 mg/kg degarelix had an increase in glucose, while high dose (50
mg/kg) degarelix increased glucose levels in female rats. An increase in glucose levels did not occur in
other dosing groups of either sex. Cholesterol levels were elevated with degarelix treatment at all doses
(0.5, 5 and 50 mg/kg) in both sexes. Low, moderate and high dose degarelix increased creatinine levels in
male rats; however this was not evident in female rats. Degarelix treatment increased alkaline
phosphates, potassium, albumin and triglycerides only in the female rat population. The elevated
triglyceride response in female rats was the most dramatic of these responses in females and may be
correlated to increased food intake that was observed with degarelix treatment.
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Clinical chemistry data from males receiving Degarelix every 2 weeks for 13 weeks

NDA No. 22-201

Degarelix (mg/kg) Glucose Cholesterol Creatinine
Vehicle 8.63 23 49
0.5 9.61* 2.8 52**
5 8.77 2.8* 51*
50 8.65 Jrr 53+

Significant difference versus control: *P<0.05, ** P<0.01, ***P<0.001

Clinical chemistry data from females receiving Degarelix every 2 weeks for 13 weeks

Degarelix Alkaline
{(mg/kg) Glucose phosphatase | Potassium | Albumin Cholesterol | Triglycerides
Vehicle 9.08 200 3.4 43 2.2 0.71
0.5 8.68 281* 3.8* 42 2.9% 1.46™**
5 9.22 245 4.1* 41* 3.2%* 1.37**
‘50 10.18* 244* 3.7 40%** 3.5 1.05**
Significant difference versus control; *P<0.05, ** P<0.01, ***P<0.001
Urinalysis: Unremarkable
Gross pathology:
Males Females
FE200486 dose {mg/kg) FE200486 dose (mg/kg)
Organ General comments [ 0.5 5 0 0.5 5
Number of animals necropsied 10 10 10 10 10 10 10 10
Epididymis Small, both 9 9 8
Pale, both 1
Dark, both 2
Ovary Small, both 9 9 10
Prostate Small 10 10 8
Seminal vesicle 'Small, one/both horns 9 10 8
Lesion, both
Abnormal position, both 2 1 2
Testis Small, one/both 10 10
Dilated, with fluid, both homs 1
Uterus Small, one/both horns i 9 9 10
Organ weights:

Organ weights affected by Degarelix treatment administered for
13 weeks at 2 week intervals

Male rats
Degarelix (mg/kg) { Adrenal glands | Epididymides | Kidneys Liver Prostate | Testes | Thymus
Vehicle 0.0615 1.3118 2.9 18.72 0.61 3.83 0.381
0.5 0.0853*** 0.2096*** 2.52** 15.6** | 0.019*** | 0.37** | 0.668***
5 0.0787*** 0.1812*** 2.46** | 15.15™** | 0.023*** | 0.38*** | 0.564**
50 0.079™ 0.1681*** 243 | 15.51* | 0.026*** | 0.37** | 0.607***

Significant difference versus control: *P<0.05, ** P<0.01, ***P<(.001
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Female rats

NDA No. 22-201

FE
200486 | Adrenal
(mg/kg) | glands | Liver | Lung | Ovaries | Pituitary | Spleen | Thymus | Uterus
Vehicle| 0.0946 | 1055 | 1.43 0.111 0.015 0.7 0.278 0.72
0.5 0.0691**| 10.67 | 1.53 | 0.03*** { 0.009***| 0.83* | 0.592***}| 0.2***
5 0.0684** | 11.69 | 1.64**| 0.025*** | 0.009*** | 0.84** | 0.591*** | 0.15***
50 0.0699*** | 11.95* | 1.67***| 0.027*** | 0.009*** | 0.9*** | 0.562*** | 0.16***
Significant difference versus control: *P<0.05, ** P<0.01, ***P<(.001
Histopathology:
Males Females
Degarelix dose (mg/kg) Degarelix dose (mg/kg)
Organ Macroscopic findings 0 . ]05 5 50 0 0.5 5 50
No abnormality detected 910 | 111 10/10 7/9 212 9/10
Alveolar foamy
macrophage accumulation | 1/10 2/9 1/10
Agonal
Lung congestion/hemorrhage | 1/9 2/2 110
No abnormality detected 3/10 | 0/5 | 0/4 | 110 4/10 0/2 0/1 8/10
Lymph node | Reactive hyperplasia 7/10 | 5/5 | 3/4 | 9/10 6/10 2/2 171 2110
(mandibular) | Lymphangiectasis 0/10 | 0/5 | 1/4 | 010 0/10 0/2 0/1 0/10
No abnormality detected 9/10 5/10 [ 10/10 10/10
Hemopoiesis, increased
-Minimal 1/10 5/10 0/10 0/10
Spleen -Total incidence 1/10 5/10 0/10 0/10
No abnormality detected 10/10 | 11 [ /1 | 10/10 | 7/10 7 10/10
Tubular cystic hyperplasia 0/10 3/10 1M
Agonal
Thymus congestion/hemorrhage 0/10 1/10 in
Toxicokinetics:

Exposure did not increase proportional to increasing dose as shown in the following graph.
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Dose vs AUC
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The following table shows the pharmacokinetic parameters determined in this study.

Gender Dose doses doses Crax Crnax AUC AUC Trmax tir
(week #) mg/kg mg/m* ng/g M ng*h/ml LM*hour hour hours

male 1 0.5 3 86 0.053 1530 0.94 2 77
male 1 5 30 129 0.079 17352 10.63 2 416
male 1 50 300 166 0.102 37104 22.73 4 227

female 1 0.5 3 95 0.058 1464 0.90 2 74
female 1 5 30 150 0.092 11785 7.22 2 223
female 1 50 300 208 0.127 32017 19.61 4 272

male 6 0.5 3 81 0.050 2134 1.31 2 85
male 6 5 30 115 0.070 40355 24.72 4 506
male 6 50 300 348 0.213 152600 93.49 48 466

female 6 0.5 3 86 0.053 2125 1.30 2 52
female 6 5 30 131 0.080 52962 32.45 4 844
female 6 50 300 321 0.197 183486 112.41 8 581

Values in bold type were determined from values of lambda z that the study pharmacokineticist considered unreliable.

The following graph shows that steady state was not reached in the mid and high dose groups until after
the 5™ dose. Except for one data point males and female values are remarkably consistent. The Ciougn
values for the low dose group fell below binding constant (1.7 nM) at all time points. The values in the
mid dose group were about 10 fold greater than the binding constant demonstrating constant inhibitory
concentrations in both the low and mid dose groups.

105



David McGuinn, Jr., M.S., Ph. D., D.AB.T. ) NDA No. 22-201
Robert Dorsam, Ph. D. ’

Dose vs Cyugn
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Dose number

3) 2 Week Subcutaneous Toxicity Study in the Rat Followed by an 8 Week Treatment
Free Period - WDM

Major Findings:
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Two weeks of daily dosing with doses as high as 3 mg/kg (18 mg/m?) in male and female rats
caused no dose related mortality. All doses levels caused significant atrophy of the sex organs in both
males and females. Changes in clinical chemistry parameters, decreases in organ weight and hepatic
perilobular vacuolization suggest the possibility of mild to moderate liver and kidney damage. In the
heart there was a dose dependant increase in incidence of myocardial degeneration with interstitial *
fibrosis, though toxicologically significant this change did not reach statistical significance.

Study number FE 200486 DS TOX 9802
aumber 505:552
EDR filename t0x9802-nonclinical-data-1.pdf
Conducting laboratory
Date of study initiation May 1998
GLP compliance Yes
QA reports Yes
Drug ’ Degarelix, Batch 201 1-001-30, > 98% peptide purity
Peptide content 86.44 %

Methods

Animal Sprague-Dawley rats

Doses 0, 0.03, 0.3 or 3 mg/kg, (0, 0.18, 1.8 or 18 mg/m?)

Expressed as peptide content
Groups 1, 2, 3 and 4 respectively

N 15 (+9 satellite animals) per sex per dose group

Schedule Daily for 14 days

Route Subcutaneous injection

Dose volume 0.4 mL/kg

Formulation Mannitol ,, 5% w/v (vehicle control)
Observations

‘Mortality Twice daily

Clinical signs Twice daily

Body Weight Twice weekly

Food cons weekly

Hematology Pretest, weeks 2, 4 and 10

Urinalysis Pretest, weeks 2 and 10

Ophthalmology Pretest, weeks 2
Deoxypyridoline  Pretest, weeks 2, 6 and 10

Testosterone Pretest, weeks 2 and 10

Toxicokinetics Not reported

Necropsy Week 2 (10 per group), Week 10 (5 per group)
Toxicokinetics Days 1 and 15

Histopathology Adequate battery
Results
Mortality — No unscheduled deaths
Clinical signs — Some injection site damage, some edema

Body Weight — dose related decreased weight gain in males, reversible. The graph below from the
study report demonstrates these changes.
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The graph below from the study report demonstrates the dose related increased weight gain in
females.
STUDY NUMBER 595/552 - FIGURE 2 -
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Food cons — No dose related effects in males, dose related increased consumption in females
Ophthalmology — No toxicologically significant effects
Estrus cycle — Completely blocked at end of dosing in mid and high dose females; mid dose animals
showed signs of recovery at 10 weeks but high dose females remained blocked
Hematology — Numerous parameters were significantly deranged suggestive of a mild to moderate

generalized inflammatory response and possibly decreased red cells production.
White cell parameters remained elevated after 8 weeks recovery.

108



David McGuinn, Jr., M.S., Ph. D., D.A.B.T.

Robert Dorsam, Ph. D.

NDA No. 22-201

Parameter

Hematology

Hb male Week 2

PCV male Week 2

RBC male Week 2

Platelet male Week 2

APTT male Week 2

WBC male Week 2

Lymphocytes male Week 2

Hb female Week 2

PCV female Week 2

RBC female Week 2

Platelet female Week 2

APTT female Week 2

WBC female Week 2

Lymphocytes female Week 2
MCV male Week 10
WBC male Week 10
Lymphocyte male Week 10
WBC female Week 10
Lymphocyte female Week 10

Observation

Control value

15.6
442
8.12
928
217
8.6
7.4
14.9
43
7.7
957
17.6
5.1
4.6
50
8.1
6
5
4.4

Low Dose

-1.3%
0.5%
-1.6%
-3.6%
-7.4%
3.5%
8.1%
-0.7%
0.7%
-2.9%
-5.7%
-3.4%
51.0%
50.0%
4.0%
-6.2%
5.0%
36.0%
29.5%

Percent Change
Mid Dose High Dose
-2.6% -5.1%
-0.7% -3.2%
-0.4% -4.4%
-6.4% 10.7%
-13.4% -21.2%
3.5% 1.2%
2.7% -6.8%
0.7% -4.7%
0.2% -3.3%
-4.2% -6.2%
-4.0% 8.6%
-4.5% -6.8%
58.8% 66.7%
56.5% 63.0%
6.0% 8.0%
19.8% 33.3%
33.3% 51.7%
46.0% 84.0%
40.9% 70.5%

Bone Marrow —

Clinical chem. —

Decreased erythroid cells in HD males and females consistent with decreased red
count (slightly increased M/E ratio). These changes were also seen in one LD male.

Numerous parameters were significantly deranged suggestive of mild to moderate
hepatic and renal damage. Some of these parameters did not completely normalize
after 8 weeks recovery. Glucose was elevated in recovery animals but not at the end

of dosing.
Percent Change
Clinical Chemistry Observation Control value] Low Dose Mid Dose High Dose

Sodium male Week 2 143 -0.7% 0.7% -0.7%
Potasium male Week 2 4.4 2.3% 6.8% 6.8%
Chloresterol male Week 2 0.62 22.6% 29.0% 46.8%
Albumin male Week 2 37 -2.7% -5.4% -5.4%
Protein male Week 2 64 -4.7% -3.1% -1.6%
Alk Phos male Week 2 297 -12.1% -15.5% -15.8%
Potasium female Week 2 41 4.9% 4.9% 14.6%
Cholesterol female Week 2 0.71 11.3% -1.4% 18.3%
Protein female Week 2 64 -6.3% 6.3% -7.8%
Albumin female Week 2 39 -5.1% -5.1% -10.3%
Alk Phos female Week 2 221 23.1% 32.6% 25.3%
Chloresterol male Week 10 0.85 2.4% -15.3% 24.7%
Creatinine male Week 10 58 1.7% 8.6% 15.5%
Glucose male Week 10 1.29 -4.7% 7.8% 7.0%
Glucose female Week 10 1.3 6.2% 16.2% 16.9%
Cholesterol female Week 10 0.86 15.1% 8.1% 37.2%

Urinalysis —

Urinalysis indicated increased excretion of sodium, potassium, chlorine and calcium
with a concomitant increase in urine volume. This is consistent with the possibility

of mild to moderate kidney damage demonstrated above.
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Percent Change
Urinalysis Observation Control value} Low Dose Mid Dose High Dose
Volume male Week 2 13.2 28.0% 6.1% 21.2%
Na male mEqg/vol Week 2 0.73 47.9% 34.2% 54.8%
K male mEg/vol Week 2 1.16 15.5% 8.6% 11.2%
Cl male mEg/vol Week2 0.65 38.5% 20.0% 44.6%
Ca male mg/vol Week 2 0.27 159.3% 159.3% 414.8%
Volume female Week 2 10.6 18.9% 42.5% 33.0%
Na female mEg/vol Week 2 0.75 24.0% 41.3% 37.3%
K female mEg/vol Week 2 0.92 16.3% 57.6% 33.7%
Cl female mEg/vol Week 2 0.66 18.2% 57.6% 37.9%
Ca female mg/vol Week 2 1.16 -13.8% 20.9% -9.6%
Na male mEg/vol Week 10 0.67 9.0% -43.3% -7.5%
Cl male mEg/vol Week 10 0.45 6.7% -46.7% -2.2%
Na female mEq/vol Week 10 0.64 10.9% -48.4% 15.6%
Cl female mEqg/vol Week 10 - 0.55 -20.0% -56.4% -5.5%
Deoxypyridinoline —  Elevated in all treated animals at week 2 but this difference did not reach

significance. It was significantly elevated at week 6 but showed signs of significant
recovery at week 10. This indicates increased bone resorption.

Hormone Conc. — The following tables from the study report show that LH was decreased with
concomitant decreases in estradiol and testosterone consistent with the proposed
mechanism of the drug.

Appears This gy,
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Plasma LH (% difference compared with controls)

Sex Dose level Day 14
Group | (mp/kg/day} | 1Smin.{ 1h 4h 8h 2h | 2dh | W4 | W6 | W10
M2 6.03 -100% | 10% [ -28% | -34% 1 -38% |-11% |-14% | 24%| -1%
M3 0.3 23% | 3% | 21% | -26% | 27% |-12% |-39% | -39% | 22%
M4 3 2T% | 12% [ -32% | 49% | -37% {-12% 1 -39% [-45% | 25%
Sex Dose level - Dayl4. .
Group | (mg/kg/day) 1 13min. | 1h 4h 8h | 12h { 24h i W4 | W6 | W10
F2 0.03 6% [-18% |-14% | -40%|-60%] -2% | 1% { 19% ] 4%
F3 0.3 45% |-16% | -21% | 69% {-60% | -17%] -8% |-20% ] -19%
F4 3 2% |-10%{-21%|-61%]-53% | 2% {-12% |-18% | -43%

Plasma oestradiol (% difference compared with controls)

Sex Dose level Day 14

Group | (mg/kg/day) | 15 min. ih 4h 8h 12h 24h w4 we w10
F2 0.03 -66% | -100% | -100% | -100% | -100% | -100% | -33% | -718% | 9%
F3 0.3 -180% | -100% | -100% | -100 % | -100% | -100% { -100% | -53% | -39 %
F4 3 «100% | «100% | «100% { -100% | -100% | ~100% | -100% | «100% | -100 %

Plasma testosterone (% difference compared with controls)

Sex Dose level Day 14
Group | (mgikg/day) | 15 min. ih 4h &h 12h 24 h W 4 W6 W10

M2 .03 -100% | -100% | -100% | ~100% | -100% | -100% | -32% | -20% | -12%

M3 0.3 <100% | ~100% | -100% | 100 % | -1009% | -100% | -100% | -100% | 139 %

M4 3 -100% | -100% | -100% | -100% | -100% | -100% | -100% | -100% | -100%

Sperm Count — Sperm count was significantly decreased in all treated animals as was sperm motility.

Group number 1 3 4
Sacrifice period Termina] ; Recovery | Terminal | Recovery | Terminal Recovery
EPIDIDYMIS
Total sperm count 667.8 14154 306.8 84.4 339.1 163.8
Motile sperm (%) 68.1 61.3 2.0 0.0 226 0.0
Average path velocity (VAP) (pnv/sec.) 1104 103.8 934 0.0 94.3 0.0
TESTIS
Sperm beads count (from testis) 52.6 61.2 278 14 26.6 1.6
10° sperm per gram of testis 125.2 133.8 107.9 41.0 1014 25.1

Organ Weights —  After two weeks of dosing the following tables from the study report demonstrate the
changes in organ weights as percentages. *Abs.: Differences in the absolute organ
weights when compared with controls (as a percentage). * *Rel.: Differences in the
relative (to body weight) organ weights when compared with controls (as a
percentage)
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Male Sex Organs
Organ R.Epididymis R.Testis L. Testis Prostate Sem. Vesicles
BPose fevel Abs* | Rel** I Abs. Rel. Abs. Rel. | Abs, Rel. Abs, Rel,
(mglkgiday)
0.03 39 1 38 | 21 21 22 ] 221 66 | 66 | 32 -82
03 -55 -55 -39 -39 -39 -38 74 -13 -84 -83
3 -56 -56 -46 -46 -37 -37 -74 74 -83 -83
Female Sex Organs
Drgan Ovarles Uterus
Dose level (mg/kg/day} Abs*. | Rel#¥ Abs. Rel.
0063 -39 -43 54 -58
03 -32 -41 <12 -76
3 35 -34 -74 -71
Male Kidneys
Organ Kidneys
Dose level (mg/ke/day) Ahs*. i Rel®*
0.03 -13 -13
0.3 -18 17
3 -20 -20
Female Liver and Spleen
Organ Liver Spleen
Dose level (mg/kg/day) Abs*. | Rel** Abs. Rel.
4.03 +11 +1 +21 +10
0.3 +5 | 0 +31 +14
3 +13 +1 +37 +20
Female Pituitary _
Organs Pituitary gland
Dose level {(mgfke/day) Abs*, | Rel**
06.03 =23 -3
0.3 7 -19
3 -12 <22
Organ Weights — After eight weeks recovery
Male Sex Organs
Organs R,Epididymis R.Testis L.Testis Prostate Sem. Vesicles
Daose Jevel Abs*® | Rel® | Abs, Rel. Abs. Rel. Abs. Rel, Abs. Rel.
(my'kg/day)
0.03 -4 8 -5 -10 -1 -6 2 -4 -23 -27
03 -44 ~44 -38 -38 -4} -40 -28 -28 -26 26
3 -78 -78 -84 -84 -86 -85 -87 -87 93 -3

Female Sex Organs
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Organ Ovares therus
Dose level (mgfkg/day) Abs* | Rel** Abs, Rel.
0.03 -5 -6 -6 -8
0.3 ~7 -14 42 -46
3 , 56 -66 77 -83
Other Organs

The mean absolute and relative kidney weights in males treated at 3 mg/kg/day (p < 0.01 and p < 0.001,
respectively) and in females (p < 0.001) treated at the same dose level were statistically significantly
decreased when compared with the controls. The percentage differences were respectively -20 % and -18
% in males and -22 % for the relative weight in females. The mean relative weights of the pituitary gland
were statistically significantly lower in males treated at 0.03 mg/kg/day (p < 0.05, 16 % lower) and in
females treated at 3 mg/kg/day (p < 0.01 with a percentage difference of 34 %). The absolute weight
showed a non-significant lower mean weight. The mean relative adrenal weight was statistically
significantly lower in females treated at 3 mg/kg/day (p < 0. 05 with a percentage difference of 25 %)
than in controls.

Gross Pathology — Decreased sex organ weight size

Histopathology — Dose dependant atrophy of the sex organs
Injection site damage and inflammation

The following table shows that erythropoietic tissue in the sternal bone marrow decreased in
males and that in the spleen increased in females. In the lung, there was an apparent increase in
pneumonitis and hemorrhage in males.

Week 3 Male Female
Organ and Pathology 0 0.03 0.3 3 0 0.03 0.3 3
Heart — myocardial degeneration with interstitial 1 0 2 3 [¢] 0 0 2
fibrosis
Thymus - Hemorrhage 1 4 4 2 0 2 1
Liver - Perilobular microvacuolization 4 6 5 7 8 10 10 10
Lung - Alveolar foamy macrophages 2 0 3 5 1 0 0 1
Lung - Interstitial pneumonitis 4 0 4 5 0 0 1 1
Lung - Hemorrhage 1 0 5 4 0 0 1 2
Lung - pneumontis ] 2 0 3 4 1 0 0 0
Sternal marrow - apparent decrease in erythropoietic
tissue 0] 0 0 4 0 0 0 0
Spleen - apparent increase in erythropoietic tissue

0 0 0 3 0 6 8 9

The following table from the study report details the severity of vacuolization in the lung.

SEX Males Females
DOSE LEVEL (mp/kg/day) ] 6.03 { 0.3 3 0 003 | 03 3
Number of animals examined 19 10 10 10 i0 10 {0 10
Perilobular microvacuolation
Graded as minimal 4 5 4 3 g 3 2 2
Graded as slight ] H 1 2 0 S 7 7
Graded as moderate 0 0 0 0 0 0 1 1
Total incidence 4 6 5 7 8 10 10 10

This toxicity did not completely resolve in females after 9 weeks of recovery.
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4) 2 Week Subcutaneous Toxicity Study in the Cynomolgus Monkeys Followed by an
8 Week Treatment-Free Period - WDM

Major Findings:

A dose of 3 mg/kg/day for two weeks caused injection site damage in all animals tested. This
dose also caused atrophy of the sex organs in both males and females. The interpretation of the changes
in male animals was confounded by the relative immaturity of the animals. At this dose level there was
some indication of elevated urinary deoxypyridinoline levels in both sexes suggesting bone resorption.
Dosing at 0.3 mg/kg/day caused similar but less severe changes. These changes were not completely
reversible after 8 weeks recovery. The dose levels in this experiment were not high enough to fully
characterize the toxicity of degarelix on this schedule in monkeys.

Study number FE 200486 DS TOX 9808 .
study number 5951553
EDR filename tox9808-nonclinical-data.pdf 3(4)
Conducting laboratory
Date of study initiation May 1998
GLP compliance Yes
QA reports Yes
Drug Degarelix, Batch 201 1-032-30
Methods
Animal Male and female Cynomolgus monkeys

2 to 3 years old
Males 1.9 to 2.8 kg
Females 1.7 t0 2.6 kg

Doses 0, 0.03, 0.3 or 3 mg/kg, (0, 0.36, 3.6 or 36 mg/m?)

N 5 per sex per dose group

Schedule Daily for 14 days

Route Subcutaneous injection

Dose volume 0.4 mL/kg

Formulation Mannitol,q 5% w/v
Observations

Mortality Twice daily

Clinical signs Twice daily

body weight Weekly

Cardiovascular Pretest and week 2

Hematology - Pretest, weeks 2 and 10

Urinalysis Pretest, weeks 2 and 10

Ophthalmology Pretest, weeks 2 and 10
Deoxypyridoline  Pretest, weeks 2 and 10

Testosterone Pretest, weeks 2 and 10
Toxicokinetics Not done
Necropsy Week 2 (3 per group), Week 10 (2 per group)
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Histopathology Adequate battery

Results

Mortality — One HD female died on day 11, the investigators attributed this death to anesthesia
during the ophthalmic examination '

Clinical signs — Lesions at the injection site (induration or tumefaction) at the high dose

Body Weight — Minor decrease in males, minor increase in males

Food cons — No dose related effects

Ophthalmology — No toxicologically significant effects

Hematology — No toxicologically significant effects
Bone Marrow —  No toxicologically significant effects
Clinical chem.—  No toxicologically significant effects
Urinalysis — No toxicologically significant effects

Hormone analysis — The following tables from the study report suggest that even at the high dose plasma
testosterone concentrations were not at castrate levels in through much of this
experiment.
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NDA No. 22-201

Deoxypyridinoline/creatinine ratios were elevated in all treated animals at week 2

but this difference did not reach significance (p < 0.05 ANOVA). Values showed
signs of significant recovery at week 10. This indicates increased bone resorption.
The graph below shows the dose related increase in values at the end of dosing.
Values at the high dose are significant by pairwise comparison to controls.

Di4
sex  N° Before 15min 18 40 SH 12H 34it W4 W6
MO2361 .. 48% . T G G A% B9B. 2B - -
M 2362 9% 9% 6% -H% 3% 100K 46 - .
GROUP 2 M 2363  51% 0% 3% 13% 2% 6% - -
403 mgiksiday M 2364 2% W5Tm 56 -6H  85% 8% -A6% 1% 108%
' M 2365 1% SI% S0B IR 5% 0% A% 8108 156%
m 5% 8% 9% .20% IS 8% -25% 4073% 132%
MO2TL % %% NG S0% 1065 9% DE - .
MO237T2 3% 8% 9% -B% % 9% WE - .
GROUP 3 M 2373 .39% % -H$ J% 4% $7% 3% - .
03 mghgiay M 3374 28% 6% 7% 9% 9% 8% 8% 5% 156%
M 2375 A% 1% A% -%% % 98% 4% Pk 8%
o -33% -10% 6% -23% -i2% -98% 2%  43% 112%
M O3 B % %% % IS 59 % - .
M 2382 46% 0% A% 5% 9% M8 8% - .
GROUF ¢ M 2383 % 28% 8% 4% -IP% 90% % - -
3 mpikgdlay M 2384 M% 1% SR DG 16 0% O% 6% 8%
M O2385  M% (0% #% 0% A% 95% U6 240% 196%
m 26% 1% 1% 1% 9% 9% 9% 153% 152%
Deoxypyridinoline —
a5
40 vV % Male week 2
e
35 # Female week 2
30 47 -
20 - ?
15 -
10 - -
5 ) o
0 b T ¥ 14

0.36

3.6

36
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Organ Weights —  The following table from the study report shows the significant changes in body
weight in males
ORGAN WEIGHTS AND BODY WEIGHTS
PERCENTAGE DIFFERENCE COMPARED WITH CONTROL GROUP

WITH STATISTICS
SELECTED PARAMETERS
WEEK 2
‘r.

Sewt TEAMWAL THYROIDIS) K. EPIDIDYSS L. EFIBIDYMIS
Group BODY WT gl g (93 ) (%) g} 194

M2 -8 .26 20 A .38 .24 A3

M3 6 22 17 .36 32 28 28

Ma B .30 .24 45 -40 .24 B

Soxs R. TESTIS 1. TESTIS PROSTATE
Group i 1%} ) %} i %)

M2 .21 47 28 .22 8 5

M3 -38 34 4G »38 17 <35

Ma .39 .45 44 a0 a8 34

Organ Weights —  The following table from the study report shows the significant changes in body
weight in females

OREAN WEIGHTS AND BODY WEIGHTS
PERCENTAGE DIFFERENCE COMPARED WITH CONTROL GROUP

WITH STATETICS
SELECTED PARAMETERS
WEEK 2
Sext TERMINAL THYROIS) OVARYUES) UTERUS
. roup BODY WT ig) tal 1%} g} 1%} L
F2 3 8 5 3 -8 5 7
F3 8 12 4 -z8 -33 -33 -38
E4 7 ~13 a7 -5 11 17 .22
Gross Path — Injection sight damage

Histopathology — The following table from the study report shows the microscopic pathologies
observed in this study
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MICROSCOPIC FINDINGS
Number of animals affected
WEEK 2
Dose (mg/kg/day)
. 003 03 3

Microscopic lesions M | ¥ M F M F
| Testicular and epididymidal immaturity 0 - 1 . 2 -

Apparent decrease in the number of ovarian - | 0 - 0. - i

follicles ;

Endometrial atrophy - 2 - 3 - 2

Cervical atrophy | . i - 3 - 2

Vaginal atrophy . - 1 - 2 - - 2

Granulation tissue at injection site | 1] O 1 1 2 2

Granulation tissue at injoction site 2 ) g 1 | 3 0

Granulation tissue at injection site 3 0 0 4] 1 3 2

Granalation tissue at injection site 4 4] 0 3 1 3 2>

Granvlation tissue at injection site 5 ] 0 } 0 3 2

Granulation tissue af injection site & 0 0 0 1 3 2

Granulation tissue at injection site 7 0 0 0 ] 2 1

Granulation tissue al injection site 8 D 0 o ] i G

Changes in male sex organs were difficult to interpret because the animals were not completely
sexually mature. After 10 weeks of recovery all the changes listed above were not completely resolved.

5) 26 Week Subcutaneous Toxicity Study in the Rat - WDM
Major Findings:

In a 26 week study of subcutaneous degarelix in rats, 13 fortnightly doses of degarelix as high
600 mg/m’ caused no dose related mortality in rats. All male dose groups gained less weight than
controls but all female groups gained more. RBC decreased in dosed males (<7%) but increased in
females (as much as 6%). MCH and MCV decreased in both sexes. White cell count, neutrophils,
monocytes and APTT increased with dose. The percent of lymphocytes decreased with dose. Pituitary
and adrenal weights decreased with dose in females. Cholesterol and globulin increased; the latter
shifting the A/G ratios significantly lower. The decrease in relative liver weight was greater in males
(30% < controls) than females correlated with decreased ALT and AST. There was also possibly some
dose dependant kidney damage; relative kidney weight decreased with dosing particularly in females
while creatinine increased in males. Alkaline phosphatase increased with increasing dose to as much as
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236% in females. Sex organs were severely atrophied in both males and females consistent with the
primary pharmacology of the drug.

Study number

Sponsor reference number

ADR0029
FE200486DST0OX0401

EDR filename tox0401-nonclinical-data.pdf
Conducting laboratory
Date of study initiation May 2004
GLP compliance Yes
QA reports Yes
Drug Degarelix, Batch 04D14-01
Methods
Animal Male and female rats (HsdBrlHan: WIST)
Doses and N
Group N . N Dose Dose Designation
number males | Females [ mg/kg/2 weeks mg/m/2 weeks
1 20 20 0 0 Main Study
2 20 20 10 60 Main Study
3 20 20 50 300 Main Study
4 20 20 100 600 Main Study
5 10 10 0 0 Toxicokinetics
6 10 10 10 60 Toxicokinetics
7 10 10 50 300 Toxicokinetics
8 10 10 100 600 Toxicokinetics
9 3 3 50 50 Preliminary study single dose
10 3 3 75 75 Preliminary study single dose
11 3 3 100 100 Preliminary study single dose
Preliminary phase animals were dosed only once and monitored for injection site damage for 8 weeks
Schedule Fortnightly (13 total doses), no recovery period
Route Subcutaneous injection

Dose volume

5 mL/kg

Dose concentration 0, 1.22, 6.126, and 12.2 mM nominal

Formulation

Observations
Mortality

Hematology
Clinical chem
Urinalysis

Ophthalmology
Toxicokinetics

Necropsy

Histopathology

Results

Mannitol ,q 5% w/v

Twice daily
Clinical signs weekly
Body weight  weekly

2 days after doses 7 and 13, weeks 13 and 24

2 days after doses 7 and 13, weeks 13 and 24

2 days after doses 7 and 13, weeks 13 and 24 (10 males and 10 females)
Pretest and week 26 group 1 and 4 only

Blood samples for toxicokinetic evaluation were taken from satellite animals
predose, 2, 4, 8, 12, 24, 48, 96, 192 and 336 hours after Doses 1, 7 and 13. In

addition predose samples were taken before Doses 3, 4, 5, 6,9, 10, 11 and 12.

Two animals per sex per time point. Non-compartmental analysis.
Week 26
Adequate battery

119

b(4)



David McGuinn, Jr., M.S,, Ph. D., D.A.B.T.
Robert Dorsam, Ph. D.

NDA No. 22-201

Mortality — The following includes deaths in the satellite groups. The investigators did not
consider any of these deaths dose related

Dose mg/kg Killed because of Killed because of a | Found dead Killed because of
injection site mass damage due to
damage procedure

0 1f

10 1f nephroblastoma

50 2f im

100 ém, 1f 1f unknown cause 2m, 1f

Clinical signs —
Body Weight —

Swelling and inflammation at the injection site, occasional scabbing »
Main study males showed a dose dependant decrease in weight, females showed an
increase. The following two graphs are from the study report.

Figure 1 -Bodyweights () - group mean values - males - main stady

450

—e— 113 mghgidase

—=— 20 1D mgkgidose
250
—h— 331 50 mgkpidose

%451 100 mgAgidase

Bodyweight {g)
g g
%

1.2 2 4 5 6 7 8 8 0 1t 12 13 14 15 16 17 18 9 20 21 22 23 4 25 B X

Week Number

Figure2 - Bodyweights (g} - group mean values - females - main stady

250
300 Wr”r’mw._”‘
P il
o R 3
o
5 250 /gfﬂ
I
—
§ A " T
0 —e—3F G mgkgidose
/ ~8—2F 10 mgkpidose
—&—3F £0 mg/kg/dase
150 4 ——4F 100 myikg'dose
100
1 2 3 4 5 ® 7 8 9@ 10 41 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28 27
Week Number
Food cons — Males ate less than controls throughout the study (1 to 4 g/day). Females ate

amounts comparable to controls.
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Ophthalmology — No toxicologically significant changes
Hematology — In the table below the values in bold are significantly different from controls by the
study investigators calculations.

Percent Change
Parameter Observation | Control value| Low Dose Mid Dose High Dose
Hematology

Hb male Week 25 16.3 -4.9% --3.7% -10.4%

PCV male Week 25 47.5 -4.6% -2.3% -8.4%

RBC male Week 25 8.83 -6.3% -1.1% -5.7%

MCH male Week 25 18.5 1.1% -3.2% -5.4%

MCV male Week 25 53.8 1.9% -1.1% -2.8%

Platelet male Week 25 836 9.8% 7.3% 22.0%

APTT male Week 25 : 18.9 -14.3% -13.2% -22.2%

PT male Week 25 17 0.0% -2.4% 0.6%

WBC male Week 25 7.54 5.3% 37.3% 28.2%
Neutrophils% male Week 25 19.7 9.6% 721% 115.7%
Lymphocytes% male Week 25 75 -4.5% -21.5% -33.1%
Monocytes% male Week 25 26 34.6% 30.8% 50.0%

Hb female Week 25 15.4 0.0% -1.9% -1.3%

RBC female Week 25 8.1 2.1% 4.6% 6.2%

MCH female Week 25 19 -2.1% -6.3% -7.4%

MCV female Week 25 55.9 -1.1% -2.9% -5.0%

Platelet female Week 25 910 -3.4% 6.4% 7.4%

APTT female Week 25 18.8 -13.8% -8.0% -17.0%

PT female Week 25 16 5.0% 11.3% 5.0%
WBC female Week 25 3.83 50.1% 124.3% 138.9%
Neutrophils% female Week 25 15.8 49.4% 165.8% 154.4%
Lymphocytes% female Week 25 78.5 -11.5% -35.8% -33.6%
Monocytes% female Week 25 27 18.5% 48.1% 63.0%
Basophils female Week 25 0.03 33.3% 133.3%  200.0%

Clinical chem. —

Abpears This way
On Origingi
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Percent Change
Clinical Chemistry Observation ] Control value}Low Dose Mid Dose High Dose
Creatinine male Week 25 0.35 28.6% 22.9% 25.7%
Creatinine female Week 25 0.38 7.9% 2.6% 2.6%
| Phos male Week 25 5.6 -14.3%  -17.9% -10.7%
| Phos female Week 25 4.4 2.3% 11.4% 15.9%
Potasium male Week 25 3.9 -1.7% -2.6% 51%
Potasium female Week 25 3.6 2.8% 28% = 5.6%
Chloresterol male Week 25 69 60.9% 59.4% 49.3%
Cholesterol female Week 25 77 29.9% 31.2% 19.5%
Protein male Week 25 6.9 0.0% 2.9% -1.4%
Protein female Week 25 7.6 -14.5% -14.5% -11.8%
Alk Phos male Week 25 61 -4.9% 1.6% 14.8%
Alk Phos female Week 25 22 168.2%  236.4%  200.0%
Globulin male Week 25 26 7.7% 23.1% 26.9%
Globulin female Week 25 2.2 9.1% 27.3% 31.8%
Albumin male Week 25 4.3 -4.7% -9.3% -16.3%
Albumin female Week 25 53 -22.6% -30.2% -28.3%
ALT male Week 25 41 -12.2% -14.6% -22.0%
ALT female Week 25 51 -23.5% -25.5% -37.3%
AST male Week 25 61 11.5% 9.8% 3.3%
AST female Week 25 105 -32.4% -41.9% -40.0%
A/G ratio male Week 25 1.7 -11.8% -23.5% -35.3%
A/G ratio female Week 25 2.4 -25.0% -41.7% -45.8%
Bilirubin male Week 25 0.1 0.0% 10.0% 0.0%
Bilirubin female Week 25 0.12 -16.7% -16.7% -8.3%
Urinalysis —
Percent Change
Urinalysis Observation | Control value| Low Dose Mid Dose High Dose
Volume male Week 25 17 -17.6% -23.5% 88.2%
Volume female Week 25 1 50.0% 20.0% 20.0%
SG male Week 25 0.0% 0.1% -0.6%
SG female Week 25 0.0% 0.1% 0.0%
Organ Weight —
Appears This Way

On Original
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Organ weights Absolute Change Relative Change *
Control value] LowDose Mid Dose High Dose}Low Dose Mid Dose High Dose
male body weight 447.7 371.5 372 383.4
Heart male 1.19 -14.3% -16.0% -6.7% 1.033 1.011 1.089
Kidney male 2.2 -26.8% -24.5%  A1.7% 0.882 0.908 0.961
Liver male 13.7 -30.3% -29.6%  -23.5% 0.840 0.848 0.893,
Lung male 1.74 -9.2% -11.5% -5.2% 1.004 1.065 1.107
Epididymides 1.46 -86.3% -82.2%  -83.6% 0.165  0.214 0.192
Prostate 043 -95.3% -95.3%  -95.3% 0.056 0.056 0.054
Seminal Vesicles 1.63 -94.5% -95.1%  -94.5% 0.067 0.059 0.064
Testes 3.62 -90.9% -90.6%  -90.1% 0.110 0.113 0.116
Pitutary male] ~ 0.008 -25.0% -25.0%  -12.5% 0.904 0.903 1.022
Thymus male 0.327 23.9% 19.3% 48.3% 1.493 1.435 1.732
Salivary gland male 0.6 -16.7% “11.7%  -13.3% 1.004 1.063 1.012
Thyroid male 0.021 -9.5% -23.8% -14.3% 1.090 0.917 1.001
Female body weight 243.1 304 293 293
Ovaries 0.073 -74.0% -67.1%  -74.0% 0.208 0.273 0.216
Uterus 0.67 -82.1% -85.1%  -83.6% 0.143 0.124 0.136
Pitutary female 0.014 ~57.1% -571%  -571% 0.343 0.356 0.355)
Thymus female 0.278 52.2% 30.2% 47.5% 1.216 1.081 1.222
Spleen female 0.52 7.7% 11.5% 17.3% 0.861 0.926 0.972
Adrenals female 0.058 -8.6% -18.0% -10.3% 0.730 0.673 0.743
Liver female 7.76 -3.5% -6.1% -2.6% 0.772 0.780 0.807
Kidney female 1.51 -4.6% -6.6% -1.3% 0.762 0.775 0.818

(organ weight in control+ body weight of control)+(organ weight in treated group)+(body weight in treated group)
Values close to 1 show no change in organ weight relative to body weight

Gross Pathology —

Histopathology —

Toxicokinetics -

Except for the notable decrease in size of sex organs in both males and females and
frequent injection site damage there were no notable gross lesions.

There was notable atrophy of the sex organs in both males and females. Injection site
damage was frequent and severe in some cases. Some animals showed signs of a
dose related increase in incidence of adipocytes in the bone marrow. There was a
small decrease in extramedullary hematopoiesis in the spleen of high dose males and
females which may be within the limits of normal variation.

The following table from the study report shows the pharmacokinetic parameters
determined in this study.

Text Table 9 : Toxicokinetic Parameters of FE200486 in rat plasma

Group/ Dose Cans /L) Tos @ Comgn @FmL) | AUCq-, (ng brol)
sex (mg/kg/dose) Dose Dose Dose Dose
1 7 13 1 7 13 1 7 13 1 7 13

6M 10 207 | 327 | 234 | 4 4 8 | 286|552 | 73.0 | 12800 | 34200 35500
6F 10 200 | 300 | 223 | 2 8 12 [ 17.0 | 601 [ 77.7 | 14300 | 30400 38100
1 30 267 | 499 | 509 | 2 4 24 | 48.1 | 188 | 295 | 327800 | 87400 110000
7F 50 287 | 432 | 688 | 2 4 24 | 41.8 | 181 | 195 | 26800 | 80300 114000
8 100 206 ] 649 | 733 | 4 24 24 1405 [ 308 | 431 | 25100 | 122000 | 179000
8F 100 219 | 333 | 605 | 4 8 24 1332 [ 162 | 264 | 29500 | 99100 138000

The following graph shows that the increase in exposure was less than dose proportional. It also shows
considerable accumulation over the course of the experiment,
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AUC vs Dose in Rats after Multiple Doses
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Cougn values demonstrated consistent exposure throughout the experiment.

6) 12 month repeated dose toxicity study in the Cynomolgus monkey by the
subcutaneous route with a 6 month interim necropsy and followed by a 6 month
treatment- free period

Major Findings:

In a study of subcutaneous degarelix in monkeys dosed monthly for a year (7 doses in
interim kill group and 13 in the main study) one HD male in poor condition was killed humanely
on day 245 primarily because of neurological (ataxia) and gastrointestinal (diarrhea). On
examination this animal had interstitial pneumonia and lesions in the stomach. No other
monkeys showed these signs so it is not clear that this animals condition was dose related.

All dosed monkeys showed signs of injection site damage but there were few other
clinical signs. Male monkeys lost a significant amount of weight relative to controls. High dose
males weighed as much as 32% less than controls and did not gain weight over the six month
recovery period. Treated females had body weights comparable to controls throughout the study
but were frequently amenorrhic. There were minor sporadic variations in arterial blood pressure.
Hematological changes were transient and small. Changes in clinical chemistry parameters
included elevations in serum gamma glutamyl transferase (GGT) in treated females, mild
elevations in cholesterol in HD males and elevations in creatinine in HD females. Testosterone
and estradiol decreased with increasing dose, but the concentrations of these hormones were not
consistently below castration levels. Sex organs in males and females were atrophic in males
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and females by six months and sperm count was very low. In some treated monkeys, degarelix
appeared to retard epiphyseal closure.

Study number 595/587
Sponsor reference number FE200486DSTOX0126
EDR filename tox0126-nonclinical-data.pdf
Conducting laboratory
Date of study initiation March 2004
GLP compliance Yes
QA report Yes
Drug Degarelix, Batch PPL-FE4860001, (0048262)
Purity: 99.66%, assumed to be-100% for dose calculation. Peptide
content: for the first three administrations,
ther————subsequently. ’
Methods
Animal Cynomolgus monkey, (Macaca fascicularis)
Doses and N
Group Dose Dose 6 month necropsy 12 month 18 month
number | mg/kg/2 | mg/m2/fortnight interim kill necropsy end of necropsy
weeks dosing recovery
Male | Female | Male Female | Male Female
1 0 0 2 2 4 4 2 2
2 0.5 6 2 2 4 4 2 2
3 5 60 2 2 4 4 2 2
4 50 600 2 2 4 4 2 2
Age Males: 37 to 60 months, females: 29 to 43 months.
Sexual maturity was verified pretest
Body weight Males: 3.34 to 6.69 kg, females: 2.20 to 3.30 kg.
Schedule Once every 4 weeks (7 and 13 doses)
Route Subcutaneous injection
Dose volume 5mL/kg
Formulation Mannitol ,q 5% w/v
Observations
Mortality Twice daily
Clinical signs Daily
Body weight Weekly
Food cons Estimated daily :
Cardiovascular Pretest, on day 1 (approximately 24 hours after the first dose), day 8, day 169, ay
32
Hematology Pretest, for females day 0 before treatment, day 79 (week 12), day 191 (week 28),

Clinical chem.

Urinalysis

day 275 (week 40), day 359 (week 52), day 450 for females and 451 for males
(week 65), day 544 for females and 545 for males (week 78)

Pretest, for females day 0 before treatment, day 79 (week 12), day 191 (week 28),
day 275 (week 40), day 359 (week 52), day 450 for females and 451 for males
(week 65), day 544 for females and 545 for males (week 78)

Pretest (day -8), day 78 for males and 82 for females (week 12), day 191 (week
28), day 274 for males and 275 for females (week 40), day 359 (week 52), day
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Ophthalmology
Toxicokinetics

Hormone Conc.

Necropsy

Histopathology

Results

Mortality —

Clinical signs —

Body weight —

450 for females and 451 for males (week 65), day 544 for females and 545 for
males (week 78)

Pretest and during weeks 12, 28, 52 and 78.

Blood samples at the 1st, 3rd, 7th and 13th dose (i.e. on days 0, 56, 168 and 336),
before dosing, 1 hour, 4 hours, 8 hours, 24 hours then 2, 4, 7, 14, 21 and 28 days
after dosing. Before the Sth, 6th, 9th, 10th, 11th and 12th dosing (i.e. on days
112, 140, 224, 252, 280 and 308) during weeks 56, 60, 65, 69, 74 and 78. Two
animals per sex per time point. Non-compartmental analysis.

Pretest (day -8), on day 7 (week 2), day 21 (week 4), day 49 for males and 50 for
females (week 8), day 79 (week 12), day 191 (week 28), day 275 (week 40), day
359 (week 52), day 385 for females and 386 for males (week 56), day 413 for
females and 414 for males (week 60), day 450 for females and 451 for males
(week 65), day 476 for females and 477 for males (week 69), day 511 for females
and 512 for males (week 74), day 544 for females and 545 for males (week 78).
28 days after the last dose for interim and terminal necropsy

18 months for recovery animals

Adequate battery

One Group 4 male was in a poor condition from day 241 on. This animal was
inactive, thin and had hair-loss, unsteady gait, hypothermia, liquid feces, yellowish
mucous membranes, ataxia and a swollen abdomen. The investigators killed this
animal humanely on day 245. This monkey weighed about 27 % less on day 245
compared with its weight on day 0. On gross examination, there were lesions in the
gastrointestinal tract and lungs not seen in other animals. The abdomen was swollen,
and the stomach and intestines full of material. The cecum and colon were distended
with a large amount of clear material. The rectum was also distended with clear solid
material and a dark raised area was noted with ulceration of the mucosa. Ulceration
was seen in the skin and tail. In addition, there was interstitial pneumonia in the
lungs. It is not clear that this death was related to dosing

Injection site damage in dosed monkeys

Male monkeys lost a statistically significant amount of weight compared to controls
during the dosing period. This weight loss was dose dependant as shown by the
graph below excerpted from the study report. This weight loss was directly related
to the primary pharmacology of degarelix and the suppression of testosterone
secretion. The graph shows that this decrease in body weight was not reversible in
high dose males and only partially and slowly reversible in the low and mid dose
animals.

Appears This Way
On Original
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The body weight of female monkeys was comparable to that of controls as the
following graph from the study report shows.
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Food cons. —

Menstruation —

Ophthalmology —

Cardiography —
Arterial BP —

Both male and female monkeys ate amounts of food comparable to controls
throughout the study

All control females cycled normally throughout the study. Four of the eight low dose
monkeys stopped cycling intermittently during the dosing period; one was
amenorrhic for all but two weeks of the study. In the mid dose group, five of the
eight females cycled irregularly while three were completely amenorrhic throughout
the study. These three monkeys were also amenorrhic pretest. High dose monkeys
cycled only sporadically if at all. These changes were reversible.

No toxicologically significant changes
Minor variations in arterial blood pressure were not statistically significant in males

or females but in the context of the changes seen in dogs above these changes are
toxicologically significant.

Heart Rate

200 ¢

160

X

80

Heart Rate( bpm)

40

—&— Systolic Day 1
—#— Diastolic Day 1
—— Systolic Day 169
—X— Diastolic Day 169

Heart rate —
Wave forms —
Rhythm —

Hematology —

Clinical chem. —

10 20 30 40 50 60
Dose mg/kg

No toxicologically significant changes -

No toxicologically significant changes
No toxicologically significant changes

Small possibly dose dependant fluctuations in APTT in treated males
Transient sometimes statistically significant decreases in red cell parameters in mid
and high dose males.

Dosing caused transient fluctuations in serum albumin in MD and HD females.

There were mild (to 1.7 times control) statistically significant elevations in serum
gamma glutamyl transferase activities (GGT) in treated females compared with
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control in both weeks 12 and 28. There were also transient minor elevations in
cholesterol in HD males and transient elevations in creatinine in HD females.

Urinalysis — No toxicologically significant changes

Testosterone — The following tables and graphs from the report show that serum testosterone was
significantly lower in a dose dependant manner in all treated monkeys. Testosterone
remained similarly low throughout the treatment period. During the recovery period
serum testosterone returned to values comparable to controls in the two low dose
animals and in one mid dose and one high dose animal but values remained at
castration levels in one mid dose and one high dose monkey.

Inderuction Bar Plot for Testcsteress (EmaliL)

o sndard Errate |
pest possible CcopY

B4
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Effeet: Group
Bieam Diff.  Crin Diff  P-Value .
Group 1, Groap 2 | 13408 §.08] 00001 5 Best Possible Copy
Groapd, Croapd | I&ID 6,38 ) <0001 | &
Groap X, Giroup 4 N £18 | <0001 | &
Estradiol — The following tables and graphs from the report show that serum estradiol

concentrations were significantly lower in a dose dependant manner in all treated
monkeys. Estradiol remained similarly low throughout the treatment period and on
occasions dropped to 0. During the recovery period serum estradiol did not
completely recover in any of the dose groups except in one of the two low dose
females.
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Pathology after six months of treatment

Organ weights —  Dose dependant relative and absolute low mean testes, epididymides, seminal
vesicles and prostate weight, and low mean ovaries and uterus weight in the treated
groups. There were dose dependant increases in mean relative and absolute thymus
weights in all treated groups.

Gross Pathology — Injection site damage

Histopathology — Injection site damage
: Atrophy of the sex organs in males and females increased in incidence and
severity with increasing dose.
The total sperm count was so low that motility and morphology could not be
evaluated in one low dose male and all mid and high dose males. One low dose
male had a normal sperm count with normal motility and morphology.

Pathology after 12 months treatment

Organ Weights — There was a dose dependant decrease in the mean absolute and relative weights of the
prostate gland, testes, seminal vesicles, epididymides in all male treated groups.
These decreases were frequently statistically significant in the mid and high dose
males.
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The mean absolute and relative weights of the ovaries were lower in all female
treated groups; these differences were statistically significant mid and high doés
females.

The mean absolute and relative weights of the uterus were lower in all female treated
groups; these differences were statistically significant in females treated with 5
mg/kg/administration and in mean absolute weight in females treated with 50
mg/kg/administration. Thymus weights were somewhat higher in some treated
animals.

Gross Pathology — Injection site damage
Small atrophic sex organs in males

Histopathology — Most dosed animals had injection site damage. There were dose dependant atrophic
changes in the sex organs of males and females. The epiphyseal plates of three males
from the control group were not found, in addition, three females from the control
group also had slight or severe decrease in the size of their epiphyseal plates. This
indicated the completion (or near completion) of the maturation process of this
growing structure. Conversely, the majority of treated monkey from both sexes had
normal epiphyseal plates in the stifle joint which indicated that normal closure of the
growth plates was possibly delayed.

Pathology at recovery

Organ Weights —  In treated males, absolute and relative prostate, testis, seminal vesicle and epididymis
weights remained low. In all treated females, mean absolute and relative uterus and
ovary weight remained low.

Gross Pathology — Several instances of persistent injection site damage

Histopathology —  There was some persistent injection site damage. One of the two HD males had
tubular atrophy in the testes, atrophy of the seminal vesicles and epididymides and an
apparent slight atrophy of the prostate. Tubular atrophy in the testes, seminal
vesicles and epididymides also remained in one of two mid dose males. In females
no Graafian follicles were seen in treated females and no corpora lutea were noted in
females given 5 and 50 mg/kg/administration. In MD and HD females the
endometrium was moderately or poorly developed and the evaluation of the
menstrual cycle showed that these females were in anoestrus. The epiphyseal there
was evidence of incomplete maturation in some treated animals.

Toxicokinetics —

The following table from the study report shows the toxicokinetic parameters determined after the
first dose.

Appears This Way
On Origingl
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Dose Crnax Torax AUC, AUC tin Cl/F Vz/F
mg/kg ng/mL hour ng*hr/mL ng*hr/mL  hour mL*hr’/kg mlL/kg
Dose 1
Male 0.5 92.4 1 8029 10519 189 65 18141
5 276 24 49311 102003 221 49 15625
50 1106 24 169149 288028 177 174 44340
Dose 1
Female 0.5 112 1 8329 10551 226 67 27798
5 139 16 21804 38546 300 130 56082
50 923 24 157197 275309 287 198 83901
Dose 13
Male 0.5 42.4 1 8045 12891 162 84 9088
5 204 48 49723 88058 243 166 46827
50 773 24 171049 317
Dose 13
Female 0.5 57.5 1 6061 7097 263 105 37716
: 5 124 24 29990 62716 264 199 30349
50 1831 24 292121 179184 288 221 121150

The following graph shows that the increase in AUC is not proportional to increasing dose.

Dose vs AUC
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As the graph below shows, Cyongn seems to oscillate in monkeys as it does in rodents. Values in the mid
and high dose group demonstrate that plasma concentrations of degarelix remained well above k; at all
times during the experiment. Concentrations in the Low dose animals were on the same order as k;.
Concentrations in mid dose females were consistently lower than males as seen in other species but here
concentrations in the high dose were comparable between males and females. Here again the values seem
to oscillate.
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7) 4 week intravenous (bolus) dose toxicity study in the rat. WDM
Major Findings

Twenty-eight daily doses of degarelix of 18 mg/m® caused no mortality in rats. High dose males
weighed significantly less than controls or other treatment groups while female rats gained more weight
than controls as a function of increasing dose. Concentrations of testosterone in males were below those
considered equivalent to castration in humans in mid dose rats and below the level of quantitation in high
dose rats. Male rats had mild anemia without changes in MCV and both sexes had dose related elevations
in white cell counts. Creatinine (to 85% in males), BUN (to 120% in males) and cholesterol (to 85% in
males) were elevated in both sexes as a function of increasing dose. Alkaline phosphatase was elevated in
females (to 25%). AST was mildly elevated (to 35% in females). Urine volume was increased and pH
was decreased at the end of the study. Sex organs were atrophic in both sexes. Thymus and spleen
weights were elevated as a function if increasing dose. There was aggregation of Kupffer cells in the
liver and macrophages in the spleen. This correlated the finding of drug in Kupffer cells by
immunological assay in high dose males and PAS positive staining in both Kupffer cells and splenic
macrophages. This implies that these cells may be responsible for clearing the drug. There were
microscopic signs of toxicity in the kidneys in high dose males and females.

Study number 5951602
Sponsor reference number FE200486DSTOX0122
EDR filename tox0122-nonclinical-data.pdf

Conducting laboratory
Date of study initiation
GLP compliance

bi4)

December 2001
Yes
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QA reports Yes
Drug Degarelix, Batch 0048262 # PPL-FE4860001
Purity 99.66%, Peptide content 87.99,
Methods
Animal Male and female Sprague-Dawley rats (1ICO0: FA.SD. (IOPS Caw))
males: 381.2 to 417.6 g, females: 230.9 t0 275.2 g, 11 to 12 weeks
Doses and N As shown in the table below from the study report.
Group! Dose level | Dose volume | Dose concentration | Number of aninals
Treatment {mga’ka}day}" {ml;"kwy} frmg/mly* Males' | Females'”
1. Control 5 0 10 10
2. Low dose 0. {}3 5 0.006 10 {+6) 14 {+&)
3. Intermediate dose 8.3 5 8.06 HH{+6) 10{+6)
4. High dose 30 3 0.6 10{+6) 10 {+6)

* dose level/concentration expressed in mg of active ingredient.

Schedule
Route
Dose volume

Dose concentration 0, 0.006, 0.06, 0.6 mg/mL (nominal)

Daily for 28 days males, 29 days females

v
5 mL/kg

Formulation Glucose 54 5% w/v
Observations
Mortality Twice daily
Clinical signs Daily
Body weight Twice weekly
Food cons. Weekly
Hematology At termination
Clinical chem. At termination
Urinalysis At termination
Ophthalmology Pretest and termination, controls and HD only
Toxicokinetics Satellite group sampled on days 1, 15 and 28 according to the schedule below
. (table from the study report). Non -compartmental analysis.
 Time after dosing™
| Numberofanimals |predose| +5 | +15 | +30 | +1 +2 +4 +10 + 24
PeF Sroup min. | min. | min. | hour | hours | hows | houwrs | hours
2 males + 2 fernales |+ - + e
2 males + 2 fernales + + +0
2 males + 2 females + + 5

@ Time of sampling with respect to the end of dosing,

® No samples were available for high dose male no. 96 on day 0 at the 10 hours post-
dosing time-point (coagulated sample) or for low dose male no. 85 on day 0 at the 24 hours
post-dosing time-point {unknown reason).

min.: minutes,
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Necropsy

Histopathology

Results

Mortality —
Clinical signs —
Ophthalmology —
Body weight —

Day 28 males, day 29 females
Adequate battery

All animals survived to scheduled necropsy

No toxicologically significant changes

No toxicologically significant changes

High dose males weighed significantly less than controls or other treatment groups as
shown in the following graph from the study report.

STUDY NUMBER 595/602 - FIGURE1 -
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Female rats gained more weight than controls as a function of increasing dose as
shown in the following graph from the study report.
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Food cons. — HD males ate somewhat less than controls in the first week thereafter there were no

toxicologically significant differences from control in any group.
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Water cons. —

Males and females in the HD group consumed significantly more water than controls
throughout the study. This symptom was more pronounced in males.

Hormone Analysis — The following table shows the concentrations of the major affected hormones at the

end of the study (day 28). The decrease in LH in the low does group establishes that
there is no NOEL in this experiment. Clinically a concentration of testosterone
below 1.7 nM results in a hormonal state equivalent to castration.

Hormone Control LD MD HD
Male Testosterone nM 10.1 11 0.4 LOQ
Female Estradiol nM 50.3 57.3 21.3 19.6
Testosterone ng/mL 16.5 18.0 0.7 LOQ
Estradiol ng/mL 82.1 93.5 34.8 320
Male LH ng/mL 0.38 0.17 0.03 0.01
Female LH ng/mL 0.19 0.3 0.14 0.02

Hematology —

The following table shows that degarelix caused anemia in males and females that
increased with increasing dose. MCV was unchanged. White cell counts increased

with increasing dose in both sexes.

Appears This Way
On Origingl
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Percent Change
Parameter Observation | Control value] Low Dose Mid Dose High Dose|
Hb male]Day 28 or 29 16.1 -0.6% -0.6% -11.8%
PCV male}Day 28 or 29 46.9 -2.8% -1.9% -13.2%
RBC malejDay 28 0r29 §. 8.78 -4.6% -3.5% -13.3%
MCH malefDay 28 or 29 18.4 3.8% 2.2% 1.1%
+ MCV male}Day 28 or 29 53.5 1.7% 1.5% 0.0%
APTT male}Day 28 or 29 21.5 3.3% -7.9% -23.7%
Reticulocyte % maleDay 28 or 29 4.8% 0.0% 61.9%
PT male]Day 28 or 29 13.8 -0.7% -5.1% -0.7%
WBC male}Day 28 or 29 8.49 -8.2% 13.1% 53.8%
Neutrophils male|Day 28 or 29 17.7 -8.5% -26.6% -20.3%
Neutrophils% male|Day 28 or 29 1.48 -12.8% | -12.8% 22.3%
Lymphocytes male]Day 28 or 29 6.45 -7.4% 15.5% 60.8%
Lymphocytes% male|Day 28 or 29 75.7 1.5% 3.6% 4.8%
Monocytes male|Day 28 or 29 0.23 4.3% 39.1% 69.6%
Monocytes% male|Day 28 or 29 26 23.1% 26.9% 11.5%
Eosinophils male|Day 28 or 29 0.19 -5.3% 94.7% 52.6%
Eosinophils % male|Day 28 or 29 24 -4.2% 50.0% -8.3%
Leukocyte male|Day 28 or 29 0.06 0.0% 50.0% 133.3%
Leukocyte % male|Day 28 or 2¢ 0.8 0.0% 25.0% 25.0%
Hb female|Day 28 or 29 15.5 -2.6% 0.0% -4.5%
PCV female|Day 28 or 29 44.1 -2.9% 0.0% -4.8%
RBC female|Day 28 or 29 8.09 -4.4% -0.6% -5.8%
MCH female|Day 28 or 29 19.2 2.1% 1.0% 1.6%
MCYV female|Day 28 or 29 54.5 1.7% 0.6% 1.3%
APTT female|Day 28 or 29 17.5 1.7% -2.9% -6.9%
Reticulocyte % female|Day 28 or 29 2.1 9.5% 4.8% 28.6%
PT female|Day 28 or 29 14.4 -2.1% -1.4% -0.7%
Fibrinogen female|Day 28 or 29 1.72 -4.7% 7.0% 53.5%
WBC female|Day 28 or 29 6.05 4.0% 18.3% 66.8%
Neutrophils female|Day 28 or 29 0.82 29.3% 12.2% 43.9%
Neutrophils% female|Day 28 or 29 13.8 18.8% -6.5% -14.5%
Lymphocytes female|Day 28 or 29 4.79 -1.0% 19.0% 70.4%
Lymphocytes % female|Day 28 or 29 79 -4.6% 0.9% 2.2%
Monocytes female|Day 28 or 29 0.17 35.3% 0.0% 64.7%
Monocytes% female|Day 28 or 29 2.8 35.7% -14.3% 0.0%
Eosinophils female|Day 28 or 29 0.15 -13.3% 53.3% 73.3%
Eosinophils % female|Day 28 or 29 23 0.0% 30.4% 17.4%
Leukocyte female|Day 28 or 29 0.06 16.7% 16.7% 100.0%
Leukocyte % female|Day 28 or 29 1 | 10.0% 0.0% 20.0%
Clinical chem. —  The table below the changes in clinical chemistry parameters in this study.
Percent Change
Clinical Chemistry Observation | Control value] Low Dose Mid Dose High Dose
Creatinine malejDay 28 or 29 5.5 -3.6% 1.8% 50.9%
Creatinine female}Day 28 or 29 6.2 -4.8% -3.2% 14.5%
Potasium malejDay 28 or 29 5 0.0% -2.0% 0.0%
Potasium femalefDay 28 or 29 4.5 1.1% 0.0% 6.7%
Urea male|Day 28 or 29 0.39 0.0% -5.1% 120.5%
Urea femalefDay 28 or 29 0.38 -2.6% -2.6% 65.8%
Chloresterol malefDay 28 or 29 0.62 -4.8% 12.9% 85.5%
Cholesterol femalejDay 28 or 29 0.76 22.4% 6.6% 31.6%
Protein malejDay 28 or 29 61 -1.6% 0.0% -3.3%
Protein femalejDay 28 or 29 61 8.2% 1.6% -3.3%
Alk Phos male|Day 28 or 29 275 -1.5% -12.0% -10.2%
Alk Phos female|Day 28 or 29 193 -22.3% 9.3% 25.4%
Albumin male|Day 28 or 29 40 -2.5% -2.5% -5.0%
Albumin female|Day 28 or 29 36 11.1% 0.0% -2.8%
AST male|Day 28 or 29 113 6.2% -7.1% 15.9%
AST female|Day 28 or 29 99 4.0% 2.0% 35.4%
Bilirubin male{Day 28 or 29 1.6 0.0% 6.2% 12.5%
Bilirubin female{Day 28 or 29 1.9 10.5% 5.3% -15.8%
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Urinalysis — The following table shows the changes in urine parameters in this study
Percent Change
Urinalysis Observation { Control value| Low Dose Mid Dose High Dose
Volume male]Day 28 or 29 12.6 16.7% 22.2% 19.0%
Volume female]Day 28 or 29 7.8 -9.0% 0.0% 9.0%
pH male]Day 28 or 29 7.4 0.0% 0.0% -14.9%
pH female]Day 28 or 29 6.5 -3.1% -1.5% -12.3%
Organ weight — The following table shows the dose related changes in organ weights. The table also

includes major organs that showed no change to allow comparison with studies of
subcutaneous dosing.

Organ weights Absolute Change Relative Change *
Control value | Low Dose  Mid Dose High Dose] Low Dose Mid Dose High Dose|
male body weight 4227 418.2 416.2 387.2
Heart male| 1.42 1.4% -0.7% -5.6% 1.025 1.008 1.030
Brain male -0.9% 0.0% -1.8% 1.002 1.016 1.072
Kidney male 2.96 0.3% -8.1% -2.0% 1.014 0.933 1.070
Adrenal male 4.0% 15.2% 30.2% 1.052 1.170 1.421
Liver male 11.79 -4.2% -3.2% -7.5% 0.969 0.983 1.009
Lung male 1.67 21.6% 3.0% 2.4% 1.229 1.046 1.118
Epididymides 1.45 -4.8% -43.7% -69.5% " 0.962 0.571 0.333
Prostate 1.36 -19.1% -67.1% -80.8% 0.818 0.334 0.209
Seminal Vesicles 1.75 -20.0% -81.6% -88.0% 0.809 0.187 0.131
Testes 3.75 -2.7% -36.0% -74.5% 0.984 0.650 0.278
Pitutary male]  0.01198 14.7% 11.7% 2.6% 1.159 1.134 1.120
Spleen male]  0.68026 -1.3% -3.2% 31.0% 0.998 0.983 1.430
Thymus male] 0.38338 6.4% 51.5% 44.0% 1.075 1.538 1.572
Mandibular gland male]  0.73281 -2.8% -13.4% -11.5% 0.982 0.879 0.967
Thyroid male] 0.01926 19.9% -2.3% -10.2% 1.212 0.992 0.980
Female body weight 248.6 251 272 285
Heartfemale] 0.93882 3.0% 3.1% 8.6% 1.020 0.944 0.947
Brain female 2.07 0.0% 0.0% 1.4% 0.990 0.916 0.884
Kidney female 1.73 -0.6% 2.3% 17.3% 0.985 0.937 1.022
Adrenal Female] 0.07413 7.7% 3.4% 4.9% 1.066 0.947 0.914
Liver female 6.49 4.9% 9.1% 16.9% 1.039 0.999 1.019
Lung female 1.35 3.7% 2.2% 3.0% 1.027 0.936 0.897|
Ovaries]  0.10805 -29.1% -39.5% -38.6% 0.702 0.554 0.535
Uterus] 0.80423 0.9% -44.3%  -7174% 0.999 0.510 0.197
Pitutary female]  0.01641 17.0% -0.6% -18.2% 1.189 0.910 0.713
Spleen female] 0.44859 2.6% 16.4% 48.1% 1.016 1.066 1.291
Mandibular gland]  0.54018 -1.5% 1.0% -0.1% 0.976 0.925 0.871
Thymus female] 0.29262 36.3% 85.0% 146.8% 1.350 1.694 2.150
Thyroid female] 0.01508 7.1% 11.4% 6.8% 1.061 1.020 0.930

The following table shows the microscopic pathology associated with this treatment

Appears This Way
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Male Female
Organ and lesion Control LD MD HD Control LD MD HD
N unless otherwise indicated 10 10 10 10 10 10 10 10
Liver
Lymphoid cell infiltration 6 4 2 1 2
Kupffer cell vacuolization 10 10
Kupffer cell aggregation 3 9 10
Liver PAS test positive in Kupffer cells 10 10
Liver IMM test positive in Kupffer cells 4/4 NT NT - NT NT
Liver IMM test positive background staining 3/4 3/4 3/4
Spleen
Aggregation of macrophages 3 10 8
Eosinophilic material in macrophages 1 10 8
PAS positive in macrophages 9 10
Lung
Eosinophilic material in deposit 10 7
Granuloma formation 1 9 9
Kidney
Tubular basophilia 4 3 1 10 2 1 10
Tublar degeneration and regeneration 9 10
Necrotic debris in the lumin 8 5
Tubular dilation 10 1 8
Peritubular fibrosis 2 10 1 10
Eosinic material in the tubules 9 1 10
Lymphoid cell infiltration 1 3 9 1 8

NT = not tested

IMM = immunohistochemical staining with antibodies to degarelix
PAS = Periodic Acid Schiff technique, indicating eosinophilic deposits

Toxicokinetics

The following table from the study report shows the results of the toxicokinetic analysis after the first

dose.

Mean pharmacokinetic parameters of FE260486 after intravenous administration to
Sprague Dawley rats on the first day of dosing.

Group | Gender AUC | AUC/dose | Cl. Vs Vs iy
hrag/mi NA mifhikg | mbikg | mike h
Female 1S 0.0038 261 419 396 1.1t
2 Male 149 0.0850 202 487 420 1.67
Mean i32 0.0044 232 453 408 139
Female | 1319 | 00044 | 227 946 | 424 | 2.88
3 Male 1586 | 00053 | 189 | 867 | 403 | 3.8
Mean 1453 0.0049 208 907 414 303
Female 16782 0.0056 179 898 684 4.47
4 Male 19942 0.0066 150 971 7 348
Mean 18362 0.0061 163 935 . T 3.98

The following table from the study report shows the results of the toxicokinetic analysis after the last

dose.
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Mean (8D) pharmacokinetic parameters of FE200486 after intravenous
administration to Sprague Dawley rats on the last day of dosing {day 27).

Group | Gender AUC |AUCyy | AUCHese| CL v, Vi s
Ieng/mi| NA NA mlih/kg | mbkg | mlkg h
Female 108 0.9 0.0036 | 277 484 393 1 12
2 | Male 138 0.9 0.0046 | 217 501 460 | 1.60
Mean | 123 0.9 0.6041 247 | 493 | 427 | 141
Femile 1055 | 08 | 00035 | 284 | 1083 | 587 | 2.64
3 | Male 1218 | 08 0.0041 246 | 616 558 | L7
Mean | 1137 | 08 | 00038 | 265 | 80 | 573 | 219
Female 15961 | 0.9 0.0053 188 | 844 | 551 | 311
4 | Male 8152 | 09 0.0061 165 853 563 | 3.58
Mean | 17057 | 09 | 00057 | 177 | sa9 | ss7 | 335

8) 13 Week Bridging Study in Rats with Subcutaneous Administration

Major Findings

This study was designed to demonstrate the toxicological similarities or differences among three
different batches of drug product. One batch was prepared by a - -and was relatively
pure, —— -PB (Batch No. PPL-FE4860201A). One was prepared by the same method but contained a
significant amount of degradation products and impurities that remained after synthesis; IB (Batch
No. 03H15-02). The third was a relatively pure batch prepared by a |
(Batc}zn No. RD293-04). All three drug products were given fortnightly for 7 doses at a dose level of 150
mg/m’.

One female rat given --IB died in week six, the investigators ascribed this death to
pneumonia. Clinical signs were similar among dose groups and primarily consisted of injection site
damage. Treated male animals all weighed less than controls and their weights were all comparable to
each other. In females, all treated groups weighted more than controls but females receiving - 1B
(the batch containing significantly more impurity) weighed more than other treated animals. This is
possibly due to an: ' '

The impure batch caused a smaller decrease in the size of the adrenals in females than did the
pure batch, the change was comparable to that caused by - - It caused more hepatomegaly than ———w_
PB but a smaller increase in cholesterol. It caused an increase in size of the mesenteric lymph node in
females when compared to PB but was again comparable 10 ———— It caused less reduction in size
in the male kidney than either pure batch. appeared to cause less hepatotoxicity and splenomegaly

than either — ____ products.
Exposure to the parent was greatest with —— . and least with ———1IB but the exposure caused
by —-IB was somewhat less than one would expect relative to the Other

toxicokinetic parameters were comparable.

With the exception of an increase in weight of the mesenteric lymph node, the——— drug product
is either less toxic than the —— -PB drug product or the differences are toxicologically insignificant.
The difference in toxicity at the mesenteric lymph node may be toxicologically significant. The increase
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in body weight caused by - -IB demonstrates that it is clearly different from the pure batches
toxicologically. This experiment does not qualify SSPS-IP as pharmacologically equivalent to the other

to batches.

number
Sponsor reference number

457033
FE200486DSTOX0303

b(4)

EDR filename tox0303-nonclinical-data.pdf
Conducting laboratory
Date of study initiation October 2003
GLP compliance Yes
QA reports Yes “&A‘
Drug '
1) PB) Batch No. PPL-FE4860201A,
91.4% free base),
2) Impurity batch, 1B, (Batch No. 03H15-02, 84.4% free base), which contains
degradation products and synthesis impurities
3) -~ (Batch No. RD293-04, 91.6% free base)
Methods
Animal Wistar rats.—- "WI)BR)
- Doses
P Animal Numbers
Croup {mg?ge‘%?;g;ks“} ___Main Stdy __Toxim’klneﬁc Sludy
Males Females Males Females
T | Contral _ 0 1-10 81-60 11-20 51-100 )
2 \\ PR 25 21-30 104-110 3140 111-120
3 B 25 | 4180 121-130 51-60 131-140
N 25 | 62.70, 181 |  1431-150 7180 181-160

*Hoze levels are expressed as 100% peplide content.

Schedule fortnightly for 13 weeks (7 doses)
Route SC
Dose volume 5 mL/kg
Formulation Mannitol .4 5% w/v
Mortality: Twice daily
Clinical signs: Once per week
Body weights: Once per week, more if deterioration was noted.
Food consumption: Weekly
Ophthalmoscopy: Performed on Week 5 and 12
Hematology: Blood samples were acquired on Week 13 of treatment
Clinical chemistry: Samples were acquired on Week 13 of treatment
Urinalysis: Collected on Week 12 of the study over 4 hours
Gross pathology: Extensive pathological examination and organ weights from selected animals
were obtained on Week 13.
Organ weights: Selected organs were weighed at Week 13 as is specified in the table supplied by

Histopathology:

the sponsor
Adequate battery but as this is a comparative study controls were not examined
microscopically

The design of this study is the same as that of FE200486DSTOX0112 reviewed above.
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Mortality

Clinical signs
Body Weight

FE200436

One female receiving
death to pneumonia.
Injection site damage comparable in all groups

In males, all treated groups weighed less than controls and were statistically

indistinguishable from each other. In females all treated groups weighted more

than controls but females receiving = IB (the batch containing significantly bQA)

more impurity) weighed more than other treated animals as the graph from the
study report shows.

-IB died in week six. The investigators ascribed this

13 Wesek Bridging Studly in Rats with Subeuta Administration
Figure 2 Group Mean Body Weights: Maln Study - Females

a0}

§ g ¢

Group Mean Body Weight {g)
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@

b(4)

Food cons.

Ophthalmology
Toxicokinetics

All treated females ate more than controls. Males ate amounts comparable to
controls.

No toxicologically significant findings

The toxicokinetic parameters determined in this experiment were comparable to

those seen for rats receiving the same dose in the carcinogenicity study. The “\&\
exposure of rats in the ~— -IB group appeared to be somewhat lower than the

exposure of rats receiving the two purer drug products as the tables from the
study report below shows.
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Yable A Parameters Refating to Systemic Exposire to FEQ0486: Effect of Test
Hern in Males and Femnales {Dose 1)
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The following table shows the parameters that differ among the three drug products. The columns
marked Prob 1 gives the probability that the value for the drug product is different from that of—— ¥PB
(the pure batch). The column marked Prob 2 gives the probability that —— - is different from 1B
(the impure batch). The table includes values for both males and females when the parameter was
significant in either sex. It also includes values that did not reach statistical significance but are
toxicologically interesting. . b(4}
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David McGuinn, Jr., M.S., Ph. D., D.A.B.T.

Robert Dorsam, Ph. D.

NDA No. 22-201

Parameter Percent Change | — -
Hematology Control value § ~—PB =-— . B ~—— Prob 1 Prob 1 Prob 2
WBC male 9.84 21.5% 28.5% 4.2% 0.05
Eosinophils male 0.19 57.9% 57.9% 10.5% 0.01 0.01
WBC female 7.05 53.6% 85.7% 65.0%
Eosinophils female| 0.2 30.0% 55.0% 45.0%
Clinical Chemistry Control valug| —— PB — "B —
Creatinine male 51 " 7.8% 7.8% 78%
Creatinine female 51 3.9% 11.8% 0.0%
Chloresterol male 22 36.4% 31.8% 22.7%
Cholesterol female 23 43.5% 26.1% 26.1% 0.05 0.01
Protein male 67 0.0% 0.0% -1.5%
Protein female| 66 1.5% -1.5% -3.0% 0.01
AJ/G ratio male 2 -5.0% -5.0% 0.0%
A/G ratio female 2.6 -26.9% -23.1% -15.4% 0.05 0.05
Globulin male 23 4.3% 0.0% 0.0%
Globulin female 19 21.1% 15.8% 5.3% 0.01 0.05
Bilirubin male 14 35.7% 28.6% 42.9%
Bilirubin female| 2.4 12.5% -20.8% -16.7%
Urinalysis Control valug | e 9B ——ee B e
Volume male 2.8 -3.6% -32.1% -14.3%
Volume female 1.7 -11.8% -356.3% 11.8%
pH male 8.6 3.5% 3.5% -1.2%
pH female 8.1 1.2% -8.6% 8.6%
Organ Weight w— PB o— B —— .
Kidney male 3.17 -21.8% | -15.8% [ -19.9% 0.05
Kidney female 2.01 0.5% 5.5% -2.5%
Liver male 19.75 -28.3% -27.1% -29.5%
Liver female, 9.56 10.9% 29.2% 5.2% 0.01 0.001
Adrenals male 0.0667 15.0% 4.0% 15.7%
Adrenals female 0.0899 -30.1% -19.5% -25.8% 0.01
Spleen male 0.93 -6.5% -4.3% -6.5% :
Spleen female 0.65 18.5% 21.5% 6.2% 0.01
Pituitary male 0.012 -16.7% -25.0% -16.7%
Pituitary female 0.013 -23.1% -15.4% -30.8% 0.05
Mesenteric Lymph Node male 0.1674 -11.1% | 10.9% -2.0%
Mesenteric Lymph Node female 0.1302 -12.0% 25.7% 27.0% 0.05 0.01

Gross Pathology — no toxicologically significant differences
Histopathology — no toxicologically significant differences

RTD reviewed the following toxicology studies in the tabular summary below

9) 13-Week Subcutaneous Toxicity Study in the Male Rat

10)

by a 26 Week Recovery Period

11)
12)
13)

A 14-Day Intravenous Toxicity Study in Rats

144

Toxicity Study by Subcutaneous Administration to DC Rats for 26 Weeks Followed

2-Week Intravenous (bolus) Toxicity Study in the Cynomolgus Monkey

4-Week Intravenous (bolus) Toxicity Study in the Cynomolgus Monkey

wld)



David McGuinn, Jr., M.S., Ph. D., D.A.B.T. : NDA No. 22-201
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2.6.6.4 Genetic toxicology

The sponsor submitted six standard Ames studies of degarelix

1) - MUT9801-FE200486 Ames Test — WDM
2) MUTO0201-FE200486 Ames Test — WDM
3) MUTO0301-FE200486 Ames Test — WDM
4) 2357-FE200486 Batch No 06G18-01 Ames Test - WDM
5) 2368-FE200486 Batch No 06G18-02 Ames Test — WDM
6) 2369-FE200486 Batch No 06H09-01 Ames Test - WDM

The following table shows that all these GLP tests were negative:

Doses  Mulagenicity without Mutagemicity with

Study Study Number GLP/Audit Batch Ma/plate  activation activation Toxicity Precipitation
lAmes FE200486 yesfyes 201 1-001 -30 0 none none
March-1998 5 none none
15 none none
50 none none
150 none none
500 none none minor
Ames FE200486DSMUT020 yesfyes 02315601 0 none none
October-2002 50 none none
’ 160 none none
500 none none
1600 none none yes
5000 none none yes
Ames FE200486DSMUT0301 yeslyes 03H15-02 0 none none
January-2004 50 none none
160 none none
500 none none yes
1600 none none yes
5000 none none yes
Ames 200486-2357 yeslyes 06G18-01 0 none none
Sep-07 16 none none
50 none none
160 none none
500 none none
1600 none none minor yes
5000 . none none minor yes
IAmes 200486-2368 yeslyes 06G18-02 o] none none
Sep-07 16 none none
50 none none
160 none none
500 none none
1600 none none yes
5000 none none yes
" |Ames 200486-2369 yeslyes 08H09-01 0 none none
Sep-07 16 none none
50 none none
160 none none
500 none none yes
1600 none none yes
5000 none none yes
7) Mutation assay at the TK locus in L5178Y mouse lymphoma cells using a

microtiter cloning technique (triflourothymidine resistance) with FE200486 - WDM
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Major finding
Degarelix did not cause mutations at the TK locus in L5178Y mouse lymphoma cell culture

under the conditions of this assay. The maximum concentration of degarelix tested caused little or no
toxicity. The positive controls caused significant numbers of mutations.

Study number: MUT9802
Sponsor reference number: FE200486DSMUT9802
EDR file Name MUT9802-nonclinical-data.pdf
Conducting laboratory:
Date of study initiation: July 1998 b(ﬂ§
GLP compliance: Yes
QA reports: Yes
Drug: Degarelix, Batch 201 1-001-30, and purity 99.8%
Method
Cell Strain L5178Y mouse lymphoma cells
S9 Aroclor induced rat liver microsomes
Toxicity Test ,
Doses Without 89, 31.2, 62.5, 125, 250, 500 pg/mL

With §9, 31.2, 62.5, 125, 250, 500 pg/mL
Positive Control ~ Without S9: Methyl methanesulfonate 10 pg/ml (3 h treatment)
- With 89: Cyclophosphamide, 2 pg/ml
Treatment duration Without S9, short treatment: 3 hours
Without S9, continuous treatment 24 hours
With S9, 3 hours
Mutagenicity Test
Doses without S9 - 98.8, 148.1, 222.2, 333.3, 500 (assay 1: 3 hour treatment)
' 62.5, 125, 250, 500 (assay 2: 24 hour treatment)
Doses with S9 62.5, 125, 250, 500 (assay 1)
62.5, 125, 250, 500 (assay 2)
Positive Control ~ Without S9 mix, Methy! methanesulfonate 10 pg/mL (3 h treatment)
Methyl methanesulfonate 2 pg/mL (24 h treatment)
With S9 mix, Cyclophosphamide, ug/mL
No of Replicates 2 per dose

Results

In the three hour assay without metabolic activation at the maximum concentration tested, 500
ug/mL, the plating efficiency was 78% and the relative survival was 88%. In the 24 hours assay, plating
efficiency was 87% and the relative survival was 94%. The highest concentrations tested with metabolic
activation were similarly non-toxic. Thus, the highest concentration was only minimally toxic; higher
concentrations should have been tested. Precipitation at this highest concentration was only slight. In
the study summary, the investigators say that the reason for using 500-ug/mL as the maximum
concentration was “quantity limited of the test compound and solubility.”

146



David McGuinn, Jr., M.S., Ph. D., D.A.B.T. NDA No. 22-201
Robert Dorsam, Ph. D.
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MUTATION ASEAY AT THE TK LOCUS
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8) MUTO0202-/n vitro mammalian cell gene mutation test performed with mouse
lymphoma L5178Y cells — RTD
Major findings:
¢ Degarelix did not significantly increase the mutation frequency in mouse tymphoma (L5178Y)
cells under the conditions of this experiment. Higher doses of degarelix were toxic to L5178Y
cells, illustrating exposure of the cells to the drug, and all positive controls caused mutations
under the experimental conditions.
Study number: FE 200486DSMUT0202
EDR filename: mut0202-nonclinical-data.pdf
Conducting laboratory: :
Date of study initiation: August 19, 2002 b(ﬂ}
GLP compliance: Yes
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QA reports: Yes
Drug: FE200486, Batch No: 02315601, 83.38% purity
Methods

Cell line: L5178Y mouse lymphoma cells

Type of study: TK Locus (Trifluorothymidine Resistance)
Culture medium  RPMI 1640 medium supplemented with 10% horse serum, 200 pLg/ml
sodium pyruvate, and 50 [Lg/ml gentamycin.

Concentrations used: (for both Toxicity and Mutagenicity tests)
Repeat of First test
without S-9 mix: 313, 625, 1250, 1600, 2000, 2500 pug/ml (4 hrs)
with S-9 mix: 313, 625, 1250, 2000, 2500, 3000, 4000 ng/ml (3 hrs)

Second test
without S-9 mix: 100, 200, 400, 800, 1200 and 1600 ug/ml (24 hrs)
with S-9 mix: 200, 400, 800, 1600, 2400 and 3000 pg/ml (3 hrs)

Calculation of molarity for the doses in this study

Concentration | Calculated
{(ug/mL) Conc. (uM)
313 191.8
625 382.9
1250 765.8
2000 1225.3
3000 1837.9
4000 2450.5

This study has used concentrations that are sufficiently high and are appropriate to be used in the
experiment. Notably, a precipitation occurred dose-dependently in preparations of the peptide
leaving some question about full exposure of the cells to degarelix.

Basis of dose selection: Doses were selected to cover a wide range of peptide concentrations, and
subsequent experimental doses were altered based on observed toxicity
to cells.

Negative controls: Sterile distilled water

Positive controls: Without S-9 mix: N-ethyl-N-nitrosourea (ENU) (50 pg/ml)

With S-9 mix: 7,12-dimethyl-1,2-benzanthracene (DMBA, 3.3 ug/ml)
Incubation and sampling: Test #1 : 4 hours without S9 mix, 3 hours with S9 mix
Test #2 : 24 hours without S9 mix, 3 hours with §9 mix
No of Replicates 2 per dose
Results

The following table from the study report shows the results of this experiment.
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FE200486
In Vitrg Mammalian Cell Gene Mutation Test
Performed with Mouse Lymphoma L5178Y Cells

MUTATION DATA - Test | (Repeat)

Treaunent Nuomber of Mutation Frequency RTG
(rpfml) mutant clones (per 10° cells) % of
Torge 1 Small larpe [ Swall | Towl ] Mam | Control

207, 179

112, 109 §43, 831

116, 105

(623}
TA G313 : 149,158 | 116,107 | 293,288

The 3000 and 4000 pg/mL dose of degarelix marginally increased the number of mutant colonies
compared to control (<1.8-fold). The slight increase in mutation rate only occurred in Test #1 (Repeat) in
presence of S-9 Mix, and was not reproduced in Test #2 where positive controls caused significant
mutations. Thus, there is no degarelix-dependent mutation in these cells.

Study validity

The results of the first study were not reported due to high background in negative control
samples, leading to a re-test. Subsequent experiments illustrate that degarelix does not cause mutations
under these conditions.

Study outcome:

Though high dose (3000 and 4000 pg/mL) degarelix marginally increased the frequency of
mutations (<1.8 fold), this was not reproduced in a duplicate experiment. Even moderate doses are orders
of magnitude above physiologic levels but did not cause any mutation. Based on the data in this
éxperiment, degarelix is not mutagenic.

9) In vitro mammalian cell gene mutation test performed with mouse lymphoma
L5178Y cells — WDM

Major finding

Degarelix did not cause mutations at the TK locus in L5178Y mouse lymphoma cell culture
under the conditions of this assay with or without S-9. The maximum concentrations of degarelix tested
were adequate to demonstrate significant toxicity. The positive controls all caused significant numbers of
mutations.

Study number: 53109
Sponsor reference number: FE200486DSMUT0302
EDR filename MUTO0302-nonclinical-data.pdf
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Conducting laboratory:
Date of study initiation: October 2003
GLP compliance: Yes
QA reports: Yes
Drug: Degarelix, Batch 03H 15-02, Peptide content 84.4%
Method
Cell Strain L5178Y mouse lymphoma cells
S9 Aroclor induced rat liver microsomes

Doses first test

Without S-9: 40, 80, 160,320, 640 and 960 pg/mL

With S-9: 20, 40, 80, 160, 320, 640, 1280, 1920 and 2560 pg/mL
Doses repeat first test

With S-9: 20, 40, 80, 160, 320, 640, 1280, 1920 and 2560 ug/mL
Doses second test

Without S-9: 10, 20, 40, 80, 160 and 320 ng/mL

With S-9: 40, 80, 160, 320, 640 and 1280 pg/mL
Repeat of second test

Without S-9: 10, 20,40, 80, 160, 320, 640 and 1280 ug/mL.

Positive Control ~ Without S-9, N-ethyl-N-nitrosourea (50 pg/mL)

With S-9, 7,12-dimethy1-1,2-benzanthracene (3 .3 pg/mL)
Treatment duration Without S9, short treatment: 3 hours

Without S9, continuous treatment 24 hours

With S9, 3 hours
No of Replicates 2 per dose

Results
The following table from the study demonstrates that the highest doses with S-9 did not cause
sufficient toxicity in the first test. Because of this the investigators repeated the first test using higher
concentrations and achieved adequate toxicity. Thus, dosing was adequate in this experiment.
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FE20{484: Jn Vitro Mammalian Cell Gene Mutation Test
Performed with Mouse Lymphoma L3178Y Cells

TOXICITY DATA - Main Test }

Trestinent Cloming Efficicney Suspensioni | Relative Total Growth
(rg/ml}y Dav Day 3 Orowth
Ind Valwes | %of | Tud Valges | Ind Values | Ind Valges Y of
Contrel Control

Without 5-9 mix

TA {320)
50)

TA (80) " 0.78, 0.54

TA {20} 0.43,0.55 0.84,90.67

Key:

Ind. Values = Individual values for the duplicate cultures at each test potnt

Y of Qomtral = Mean value expressed as & peroentage of the corresponding negative contro] value
(caleutated from individusl values expressed to 15 decimal places)

Vehicle = Sterle distifled water

TA = Test article: FE200486

ENU = N-Ethyl-N-nitrosourea (30 pgimb)

DMBA = 7,12-Dimethyl-1,2-benzanthracene (1.3 pgp'ml)
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FE200486: In Firro Mammalian Cell Gene Mutation Test
Performed with Mouse Lymphoma L317RY Cells

‘Best Paossible Copy

TOXICITY DATA - Main Test 1 ~ Repeat

Treatment _Cloning Efficiency Suspension. | Relative Towal Growth
{pgrmt} Bay 0 Day 3 Crpowrth '

Ind. Values | %of [ Ind Values | Ind Values | Ind. Valucs % of

Control Control

TA {2568) 1.22,0.18 5 D04, 0.44 0.32,0.57 0.92,025 3

TA {1280

TA (320} ) 4, 1138, 11,

TA (203

9N 0.76, .63 6.15, 6.25 4.67,4.08

£¥:
Ind. Valnes = Individual values for the duplicate cultures at sach test point

% of Control = Mean value expressed as z perventage of the corresponding negative sonteol value
feafealated from individual waloes expressed 1o 15 decimal phress)

Vehicie = Bteetle distilied water

TA = Test article: FE200486

DMBA = 712-Dimethyl-1 2-beneamthracene (3.3 pp/ml)

The following tables from this study report demonstrate that degarelix did not cause an increase
in mutation frequency with or without S-9. There was some evidence that in the presence of S-9,
degarelix was protective against background mutation. In some cases this effect reached statistical
significance but there was no clear dose effect.
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FE200486; Jn ¥itre Marmmalian Celf Gene Mutation Test
Performed with Mouse Lymphoma 1.5178Y Cells

MUTATION DATA - Main Test

Trenirmen Number of motant Mutation Frequency KTG
{pgimb) clones _ (per 10" cells) Y of
Large | Small Large | Small | Total | Mean | Control

78, 53ns F76, 149ns

91, 133ns

528, 4k0ne

}{éy'

Cells in the table containing two values show the individual value for cach of the duplicate caltures at

Thart test point.

Number of mutant clones = Number of wells with colonies ont of 192 wells examined

RTG % of Control = Mlean relative total growth expressed a8 a pereentage of the
corresponding megative control valne

Large / Small = Large colonies 7 Small colonies

The follpwing indicators of the statistical signifivance of the mutation frequencies compared to the
corresponding negative controf values refer to the daa for both duplicate culiures copsidered wgether

oy =Not statisticaily different from negative control vakoe (p=005)

e = Not calenipted - the positive contvals were not included in the analysis
* = Siatistically zignificant (0.05>p=0.01)

** = Reatistically significant (p<0.01)

Vehicle = Stertle distilled water

TA =Test article: FE200486

ENUI =N-Ethvi-N-nitrosourea (30 pe/ml)

EMBA =7 12-Ddmethyl-1,2-benzaothracens (3.3 yg/ml)

Best Possible CopY
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Best Possible Copy

FEZU0486: fn Firo Mammalian Cel) Gene Mutation Test
Performed with Mouse Lymphoma L5178Y Cells

MUTATION DATA - Main Test | - Repeat

Treatment | Number of mutant Mutation Frequency 1 RTG
{pgml) clopes (per 10° celis}y % of

Large | Small Large [ Small ! Total f‘Mc.an Contml%

With 5-9 miz

22,2ms | 22,27%% | 45, 48+
0, 22115
30,49ns | 54, 54ns 108ns

77.290nc | 442 338 Tinc

Key: '
Cells in the table containing two valies show the individual value for cach of the duplicals cultenes at
that test point.

Mamber of mutant clones . = Number of wells with colonies out of 192 wells examined

RTG % of Control = Mean relative total growth expressed 2 a percentage of the
corresponiding negative control value
Larpe / Small = Larpe colonics / Small colonies

The following indicators of the statistical significance of the mutation frequeneics compared 1o the
caaresponding negative control values refier to the data for both duphicate culiures considered together

BS = Not statistieally different from negative contiol value (p>0.05)

ne = Not ealcilated — the positive controls were not included in the analysis
* = Statistically sigaificant {(§.05>p>0.01)

** = Statistically significant (p0.01)

Vehicle = Sterile distilled water

TA, = Test article: FE203486

PMBA =T 12-Dimethyl-1,2-benzanihracene {3.3 pg/ml}

10) FE200486 Batch No 06G18-01 In vitro mammalian cell gene mutation test
performed with mouse lymphoma L5178Y cells — WDM

Major findings

Degarelix was not mutagenic under the conditions of this assay.

Study number - 2358
Conducting laboratory — h@'}
Study date — May, 2007
GLP - Yes
Audited — Yes
Drug — Degarelix, Batch No. 06G18-01
Method
Cells Mouse lymphoma L5178Y TK+/- cells
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The following tables from the sponsor’s “Overall Toxicology Summary” show that this test for

mutagenicity was negative.

Assay 1

Rietabolic
Activation: Test Article

IWithout
Activation
Canirel
FEZ004868
I-Etkyd-2-nitrozouses
With
Activation
Lonmal
FEX00484

7. 12-Dimedhyi-1,2-
banzamhracene

Concentration or

NDA No. 22-201

Alatation Frequency {per 10° cells)

Deose Level {ugiml } Lsrge

g 184
500G fid
2300 192as
1250 16003
623 1730
313 167ns
138 140as

p i 7328c
& 132
2008 1idns
2509 153
1250 1730z
625 Ins

313 19730z
126 148.3as
3.3 1764.52c

Small

163
)O%A
to0ns
158ns
H4ins
13las
1i3nz
F78.5nc

1268

23+
4303
1?as
133ns
9ing
1475
1868.5nc

RTG % of conzol = Mean relative tofal growsk (a3 a percentage of the negative control walue)
Bz = Not statistically diffarent from negative control value (p=0.03)
ne = Not calenlated — the positive controls were nof inrlnded in the analysis

Lmalysis of Variance test: * - p=0.403

Assay 2

** _ 3D 0l

{The positive controls were net included iz the statisticsl analysis)y

Best Possible Copy

Appears This way

On Originai

157

Tatal

3960y
382ns
386us
3%lns
30lns
4432uc

321
136nz
356as
4l8ns
383ns
4785
38ms
6953uc

BTG % of Conirol

160

1

55
48

18

[ ]
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Metabolic Concentrstion or Mutation Freguency {(psr 107 cells)
Activation Test Article Dose Level {upiml ) Large Smaill Totat RTG %% of Conirol
| Without
Activation
Cantrol 8 141.5 108 283 120
FEX004286 2306 #7503 {e G84*
1158 103303 174 503 3%ns 4
378 12850 Hudns 263us 48
388 182mz 87.5ns 3173 S5&
144 142ns Q4 5ns 271es 78
719 117 3as Stans 233ms B2
13-Eihyl-2d-nitrosonres 506 B803c Eo0Suc 16473nc &
With
Activation
Conirol D 175 i3 348 180
FE2426 2309 20+ 168.30z 276ms &
1150 188ns 12850z 375ms &
575 160.5ns 56.5as 280ms 112
288 177.3ns S3ns 315ms g3
134 187.3as 107,503 34Tns o4
719 Fadns 3. 5ns 285y 43
7,12-Dimethyl-1 2- 33 13191 .50c 11%nc 51%7Rc 16
benzanthracens
RTG % of control = Mean relative total growth (as a percentage of the negstive confrol valus}
nz =Not statistically different from negative control value (p=>0.03) Rm.e;-% Priccilnin g
ne =Not calculated —the positive confrols were nof incladed in the analysis ' ’ '

Analysis of Variance fest: # -p<0.05  **-p<08l  (The posifive contvols were not inclndad e the statistical analysis)

11) - FE200486 Batch No 06G18-02 In vitro mammalian cell gene mutation test
performed with mouse lymphoma L5178Y cells — WDM

Major findings

Degarelix was not mutagenic under the conditions of this assay.

Study number - 2370
Conducting laboratory — h@')
Study date — June, 2007
GLP - Yes
Audited — Yes
Drug — Degarelix, Batch No. 06G18-02
Method ’
Cells Mouse lymphoma L5178Y TK-+/- cells

The following tables from the sponsor’s “Overall Toxicology Summary” show that this test for
mutagenicity was negative.

Assay 1
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Best Possible Copy

David McGuinn, Jr., M.S., Ph. D., D.A.B.T. NDA No. 22-201
Robert Dorsam, Ph. D.

Concenfration or Afutation Freguency {per 10° cells)
Metabalic Dose Level .
Activation Test Arficle {xg/ml} Large Small Total
Without
Activation
Control k4] 113 C 124 273
FE200486 00% TRus o#s 78ns
2508 132es O5ns 241ms
1258 130 143 321ns
&25 123ms 107z 262ns
313 i05nsg 18%ns 241ns
158 183ns 88us 212ns
1&-Efd-N-nitrosoaras 50 ’ 1080nc 120Inc 6580nc
With
Activation
Control 0 131 138 311
FEZ00485 : 500% 140ms 15Tns 334ns
2350 135.50% 16Tns 36Tus
et 134ns 128ns 30%ns
625 i02ns 168us 231es
333 138ms 125m3 3¢les
156 79ns Siny 175ms
7.32-Dimathyl-12- 33 872mc TMbnc 3543nc
benzsntdiracens
# = Can niot be calculated becanse cloning efficiency i3 zero
REG%ofconirols = Mean relative total growth (as a percentage of the negative control value)
s = Not statistically differsnt from negative contro} value {p>0.05)
ne = Not calonlated — the poesitive eontrols were not inclnded in the analysis

Anslysis of Variance fest. * -p<005 % -p=(0]  (The positive contrels were not incinded in the statistical snalysis}

Assay 2

Appears This Way
On Origing)
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RTG b of Control

120

12
32
35
130
18

180



Best Possible Copy

David McGuinn, Jr., M.S., Ph. D., D.A.B.T. NDA No. 22-201
Robert Dorsam, Ph. D.
Concentratiom or Aniation Freguency ¢per 107 cells)
Aetabalic Droze Level
AcHyation Tast Arficle {ugimt} Large Small Total RTG % of Contrel
Without
Acfivation
Comtrol o 342 1317 37 16
FEZDES 2509 # # # 4]
1259 0as 521es 521ns . 4]
625 135ms 164s 353ms B
313 13%ms 128ms 383us 32
3 118ms O3us 253es 4%
7813 105ms 83ns 221es 117
N-Ethyl-H-afrosonres 50 1513nc 1GEfac 2855nc [
With
Activation
Control o - 351 (Y 289 180
EEZ200486 . 3000 187ns 135ns 394ns 3
2300 117ms ?8ns 198ns 2
1230 142ms 07ns 368n% 47
523 190my 174ns 443503 38
313 I74ms 163ns 400ns &5
136 1475 120ms 306ns 9
7.12-Dimerhyl-1 2- 33 712ec 500 2956nc 34
beneanthracene
F:

# = Can not be caladated becauze clening efficiency is zero
RIG% of confrof  =Mean relative total growth (as 2 percentage of the negative control value)

ns = Not stafistically different from negative confrol value {p>~0.05}

ne =Net valcniated — the positive controls were not incleded i the malysis

Amalysis of Variance test: # -p<0.05  **-p<00!  (The positive conwols Teare nos incnded fn the stasistical sualysisy

12) FE200486 Batch No 06H09-01 In vitro mammalian cell gene mutation test
performed with mouse lymphoma L5178Y cells — WDM

Major findings

Degarelix was not mutagenic under the conditions of this assay.

Study number - 2371 h(4)
Conducting laboratory —
Study date — +June, 2007
GLP - Yes
Audited — Yes
Drug — Degarelix, Batch No. 06H09-01
Method
Cells Mouse lymphoma L5178Y TK+/- cells

The following tables from the sponsor’s “Overall Toxicology Summary” show that this test for
mutagenicity was negative.
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Assay 1

Bieizbalic
Activation

Without
Activafion

With
Activation

RTG % of control = Mean relative total growth {as a percertage of the negative conirol value}

Bs
ne

Assay 2

Test Article

Conral
FEIOB486

N-Ethyi-N-nitrpsoures

Centrol
FEZD486

I12-Dimesiryi-1 3~
benesnthrycana

Cancentration or
Dose Level
{pgiml

DI oew s O e b W1 €D
SR EBEEE
ik

48 3

o
3000
2500
1230
623
313
158
33

NDA No. 22-201

Best Possible Cc:}py

Mutation Freguexcy {per 10° cells)

Largs

152

i

82ws
9lns
104
87us
103ms
3&Inc

114
G’ £ 3
181
11fms
139ns
134ms
1133
33nc

Small

i}
Ons
177ns
1ilns
103ns
£3ns
90ns
£85nc

=Not statistically different from negative contral valve (p=0.03)
=Not calewdated — the positive confrols were not inchuded in the anstysis
Anslysis of Varfance test: * - p<i.03

#* el D1

Abpeqrs This Way

161

n Ongmal

Taotal

00

B2us
184ns
227n3
173ns
20dns
4843nc

253

)}!
38Pns
2Fns
278os
234ns
23{ns
42%8nc

(The positive ronwrols were not fxcluded in the stadstical zpalysis)

RTG % of Control

100

39
25
153
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Robert Dorsam, Ph. D. B@‘Si’ PGSSEbi@ CODY
Concentration or Mautation Frequency fper 10° cofls)
Metaholic Dose Level
Activatioe  Test Article fremi} Large Soeat Total RTG % of Control
Withent
Activation
Comzol i 245 145 $29 L]
FR208486 2300 el Ons e i
1250 17625 15Tns 336ns i
625 oims 325 583% 7
313 218ms 158ng 513ns 25
156 158as. 135ms 35Ens &1
781 20605 188ns 4640z ]
W-Ethyi-N-nifrosonrea 58 288ne 31i3nc . B370nc 1
With ‘
Activation
Comrol . 3] 229 183 L] 150
FEI0O4EG 2500 1ldng 9%ns 214ng 8
1250 2iins 258ns $34ns 25
623 2 187ns 33%ns 73
313 237ms 1720z 538ps 23
138 120ms 186us $80ns 13
781 158ns 17505 458ns 120
7, 12-Dimethyl-1.2- 33 191 3ac 1326nc 4504nc 21
benzanhracens
RTG = hiean relative sotal growth (a5 a percentage of the negative confrol value)
33 =Not statistically different from negative reatrol valoe (p=0.05)
Be = Not calenlated — the positive controls were not incheded in the analysis

Analvsis of Variance fesr: * -p<0.03 %% -p=001  {The positive controds wers hor incinded in the statistical awalyzisy

13) Rat Micronucleus Test — WDM
Major findings:
Degarelix did not cause any statistically significant increases in the number of micronucleated

immature erythrocytes at either sampling time. Mitomycin C caused large, highly significant increases in
the frequency of micronucleated immature erythrocytes.

Study number: ADRO0050
Sponsor reference number: 200486-2373
Conducting laboratory:
Date of study initiation: July 2007
GLP compliance: Yes
QA reports: Yes “&A‘
Drug: Degarelix, Batch 06A23-01, and purity 99.8%
Methods:
Animal e WI(Han)

162



David McGuinn, Jr., M.S., Ph. D., D.A.B.T.
Robert Dorsam, Ph, D.

NDA No. 22-201

Doses and N used in definitive study (for dose ranging see table below)

Group | Treatment Dose Dose N
mg/kg mg/m® | males

1 Vehicle Control - - 7

2 Degarelix 7 54 7

3 Degarelix 12 72 7

4 Degarelix 22 132 7

5 Mitomycin C 3 18 5

* Additional animals, dosed concurrently, to replace any that might die

Schedule 2 doses 24 hours apart
Route IV tail vein
Formulation Mannitol,q 5% w/v
Positive controls Mitomycin C
Observations
Mortality Daily
Clinical signs Daily
body weight Before dosing and end of study.
Bone marrow . 24 hours

Number of cells analyzed/ animal 2000

Results

Mortality
Clinical signs

None

The investigators constructed the following table to demonstrate the clinical signs
observed in the dose ranging study. Because there were no sex-related differences the
investigators did the main study with males only. Doses of 0, 2.2, 3.9 or 12.5 mg/kg/day
caused no clinically observable toxicity.

Range Finder Phase R¥5 RFS R¥6 RF6

Dose level 22 22 40 408
mg/kg/day | me/kg/day mgﬂ-;gfﬂ:wl mgfkgf&avl

Clinical sign Male Female Male Male
Reduced Activity 3/3 373 343 373
Piloerection 243 373 313 373
Slow Breathing 373 373
Eyes Part Closed 373 373
Cold to Touch 343 3/3

Note: x/y = number of animals exhibiting clinical sign / number of animals in group 1: tails took

approximately

10 minutes to stop bleeding from the injection site following the 2. dose administration

There was no significant difference in the PCE/NCE ratio between males and females at any dose of
degarelix. The investigators considered the clinical signs observed and their persistence following a dose
of 40 mg/kg/day degarelix to be too severe for this dose to be used on animals in the main study.

The in

vestigators constructed the following table to demonstrate the results of the main study.



David McGuinn, Jr., M.S., Ph. D., D.A.B.T. NDA No. 22-201
Robert Dorsam, Ph. D.

Group 1 Group 2 Group 3 Group 4 Group 5
Negative | 7 mg/kg/day | 12 mgfke/day 22 mgtkg/day Positive
Control FE200486 FE200486 FE200486 Coantrol
Mean 1.57 1.29 1.57 2.00 42.43%H
MN-PCE
Mean
PCE/NCE 0.93 0.93 0.74 0.94 0.68
Ratio

H= Within group heterogeneity detected, comparisons made using Wilcoxon test
**= Statistically significant p<0.01

The incidence of MN-PCE and the PCE/NCE ratio in the vehicle control group fell within the
historical vehicle control range. Males dosed with MMC, the positive control article, had statistically
significantly more micronuclei than the negative control animals. There was no evidence of a statistically
significant degarelix treatment-related increase in the numbers of MN-PCE compared to control. There
was no evidence of a statistically significant reduction in the PCE/NCE ratio of any of the male degarelix
groups or the positive control group compared to the negative control group.

14) Rat Micronucleus Test - WDM
Major findings:
Degarelix did not cause any statistically significant increases in the number of

micronucleated immature erythrocytes at either sampling time (p > 0.01). Cyclophosphamide caused
large, highly significant increases (p < 0.001) in the frequency of micronucleated immature erythrocytes.

Study number FRG 032/994546

Conducting laboratory

Date of study initiation April 1999

GLP compliance Yes

QA reports Yes

Drug Degarelix, Batch 2011-032-30, and purity 97.58%

Methods b(4)
Animal Sprague-Dawley Rats :
Doses and N used in definitive study (dose ranging study not reviewed)

Group | Treatment Concentration Dose Dose N N
mg/mL mg/kg mg/m? females | males
1 Vehicle Control - - - 10
2 Degarelix 5 10 60 5
3 Degarelix 10 20 120 5
4 Degarelix : 20 40 240 10+2* | 10+2*
5 Cyclophosphamide 2 20 120 5 5
*Additional animals, dosed concurrently, to replace any that might die
Schedule single dose
Route PO gavage
Formulation Mannitol ,q 5% w/v
Positive controls Cyclophosphamide
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Observations
Mortality Daily
Clinical signs Daily
body weight Before dosing and end of study.
Bone marrow 24 br in the main study, 48 hr in the dose ranging study

Number of cells analyzed/ animal 2000
Results

Mortality Three HD males died within one hour of treatment. The investigators considered these
deaths due to toxicity and not gavage error. These animals were replaced

Clinical signs None

Body weight  Dose dependent weight loss (as much as 9%).

Micronucleated mature erythrocytes (mme)

Degarelix did not cause any significant increases in the incidence of micronucleated mature
erythrocytes at either sampling time.

Proportion of immature erythrocytes (% ie/ie + me)

Degarelix did not cause any significant decreases in the proportion of immature
erythrocytes [p > 0.01]. Cyclophosphamide caused statistically significant decreases in the proportion [p
< 0.001].

The investigators constructed the following table to present the results of this experiment.

Sample Treatment Dose Proportion of | Incidence Incidence
Time mg/kg immature of mie of mme
erythrocytes (mean) (total)

24 hours Vehicle Control - 45 1.2 -3
Degarelix 10 41 1.7 0.0
Degarelix 20 41 1.9 0.0
Degarelix 40 39 1.4 0.6
Cyclophosphamide 20 20 ** 51.7* 0.9

48 hours Vehicle Control - 39 1.5 0.3
Degarelix (dose 40 35 . 14 0.3
rangeing)

% ie/( ietme) Proportion of immature erythrocytes

mie Number of micronucleated cells observed per 2000 immature erythrocytes examined

mme Number of micronucleated cells observed per 2000 immature erythrocytes examined

Results of statistical analysis using the appropriate nonparametric method of analysis based on permutation (one-sided
probabilities):
** P <0.00 1 (highly significant), * P<0.01 (significant), otherwise P > 0.0 1 (not significant)

2.6.6.5 Carcinogenicity

1) 104 Week Carcinogenicity Study in Rats with Subcutaneous Administration (WDM)
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Major Findings:

After 24 months (52 fortnightly subcutaneous injections) overall mortality was less in treated rats
than in controls. This difference reached statistical significance in low and mid dose females. The high
dose in this study was about the same as the proposed clinical loading dose and about 3 times greater than
the proposed monthly maintenance dose on a mg/m” basis. The high dose males weighed 24% less than
controls at the end of the study. Treated females weighed significantly more than controls throughout the
study depending on the dose. Toxicokinetic analysis established that exposure was roughly dose
proportional but highly variable since subcutaneous absorption is rate limiting at the high dose. Steady-

- state was reached after about the twelfth dose (week 24).

Red and white cell parameters increased in females and low and mid dose males; these changes
were more pronounced in females. These parameters decreased in high dose males. Changes in clinical
chemistry parameters were minor. Dosing caused profound atrophy of the sex organs in both males and
females. In males there were significant dose related decreases in the weights of the thymus and adrenals;
in females the weights of the pituitary and adrenals were significantly less than controls. There was
some evidence of mild kidney damage particularly in females. Other changes in organ weight were
consistent with changes in total body weight.

The incidence of benign adenoma of the pituitary gland decreased in all groups of treated females
(p <0.02). The incidence of benign fibroadenoma of the breast decreased in all groups of treated females
(p <0.024). The incidence of eosinophilic cell foci in the liver increased in low dose females (p < 0.001).
This preneoplastic finding is consistent with mild hepatic damage seen in males and females. Lastly,
there was an increase in metastatic hemangiosarcoma of the mesenteric lymph node in HD females (p <
0.04, with a positive trend by Peto analysis p=0.015). The incidence of this tumor was 8% which is
within the range seen in historical controls. There was no similar finding in males. The combined
incidence of all benign and malignant hemangiomas and hemangiosarcomas (16%) was significantly
different from controls by pairwise comparison (p = 0.0013, Exact test) in the high dose group. This
difference remained significant when analyzed by the asymptotic trend test (p = 0.0008).

Study number FE200486DSCARO0101
EDR filename . carOl01—nonclinic;al-data.pdf h(4)
Conducting laboratory
Date of study initiation November 2002
GLP compliance Yes
QA report Yes '
Drug Degarelix, Batches listed in the table below from the study report
' . Date Received Peptide .
Batch Number Weight Content Comection Expiry Date
{5} o Factor
004B2624PPL-FE4860001 | 22.73 03 July 2002 91.77 T s
PPL-FE4860002¢ 13.74 28 January 2003 89.50 3;{%3‘{ b( )
PPLFE4880002 | 744 | 03 February2003 | 8950 o
0051961#PPL-FEABE0002* | 2600 |  O5March2003 | ~ 89.60 2y
PPL-FE4860201A 84.39 10July 2003 | 9140 31 March
*The same batch, although the complete batch number was not given on the first two batches. .
Methods
Animal Male and female Han Wistar rats -— WI(GIlx/BRL/Han)IGSBR)

6 weeks old . | ‘ “\AS
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Males 14210205 g
Females 111 to 167 g
Doses 0,2, 10 or 25 mg/kg, (0, 12, 60, 150 mg/mz)
Dose levels are expressed as 100% peptide content
Based on 26 week study (FRG 067/014270 / FE200486DSTOX0101)

N 50 per sex per dose level, ten per sex per dose level for toxicokinetics
Schedule Once fortnightly
Route Subcutaneous injection rotated over four different sites
Dose volume 5 mL/kg '
Formulation Mannitol,q 5% w/v
Observations

Mortality Twice daily.

Clinical signs Twice daily

body weight weekly

Ophthalmoscopy  every 6 months (20 animals per sex only)

Hematology End of study

Urinalysis End of study (10 animals per sex only)

Toxicokinetics in relation to doses 1, 8, 13, 20, 26, 33, 39 and 46 as follows (0.75 mL)
Each animal was sampled at two time points according to the following table
from the study report

Dose Timepoints Relative to Dosing T
424h [ +48h | +96h | +192h | +336
No.[Predose] +2h | +4h | +Bh | +12h | in.y o) | tpay 3} | [Day 5 | (Day 9 | Day 15]°
1 {2} 2) (2) (2) 2) 2 @b 2 {2 2)
8 {10y - - - - - - - N -
13 2) 2} {2) (2} 2) £2) {2) (2) 2) {23
20 {10} - « - - - - - - N
26 {2 2) {2) (2) (2) 2) 2) (2} 2} {2)
33 {10} - - e - - - - N N
39 2) 2} (2} {2) 2) 2} (2) £2) (2) 2)
48 {10} - - . - N T . R Z

() = Number of animals per sex per treatment group to be sampled
= On Day 15, the sample was taken prior to administration of the next dose

In relation to dose 52, the number of animals had decreased so the sampling schedule was as shown
in the following table from the study report.

Dose Timepoints Relative 1o Dosing
+24h | +48h | +86h | +192h | +336h
No. 52 [Predose] +2h +4h i +8h | +12h [Day 2] | [Day 3] | [Day 51 | [Day 9] |(Day 15]
Group IMITFIM|FIM[FIMIFIMIFIMIFIM |[FIMIFIMIFIMIF
1 plti1{2|1}2|2372141241210t1 12121112312 111112
2 11214 1j2l23114123123111212[2121212121212
3 2{22121212|212121212121212{41412121211]2
4 t{2tet1 {11 ]2 1 it]11112121212{2(2;2(2]|2
Necropsy Week 104 or 105
Histopathology Adequate battery
Statistical evaluation Pairwise comparison of tumor incidence was done using Fisher’s Exact

test (two-tailed). Males and females were analyzed separately. Tumor
data was also analyzed using SAS (v8.2) PROC MULTTEST. All
significance tests were one-tailed (testing for an increase) with a
significance level of 5%. Since this test was one-tailed it did not detect
decreases in tumor incidence and the p-value reported in the Peto tables
is 1.00.
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Results

Mortality 49 animals died or were killed humanely due to poor health before scheduled necropsy.
The following table from the study report shows that mortality was lower (increased
survival time) in males and females in the low and mid dose groups compared to control.
This difference reached significance in low and mid dose females (p < 0.03 and 0.017
respectively). The investigators did not attribute any of these deaths to degarelix

treatment.
Number of Premétune Decedents -
(ﬂ?;ﬂiglg’vrvoelg})(s) Males Females
(2» 9 11
é) 5 3
(130) 4 3
55) 8 8

Clinical signs Injection site damage was most common in the high dose group and to a lesser extent in
the low and mid dose groups

Body weight

The following graph from the study report demonstrates that male treated rats gained less weight
than controls. This decreased weight gain was dose proportional. In week 104 the males in the control
group had a mean weight of 661 g (N = 41, sd = 95) and those in the high dose group had an average
mean weight of 500 g (N = 44, sd = 74). The HD animals weighed 24% less than the controls and the
difference was highly significant (p < 0.001). Low dose males weighed 11% less than controls (p <
0.001) and mid dose males weighed 18% less than controls (p < 0.001).

880 e
6401 S el
500 e "
”I - .’._.-.-.
@ 560 _.,&" '.“..r'" .
£ s20 - ‘,w' W
-’ = koA
g 480 . J— ”**:‘:i“ b bk AR
E 440 - ] &A—-‘r‘“"‘*
00 - 3 dne
5 as0 ¥
g 300
oD 280
= Group 1 ~ 0 mg/kg/2 weeks
240 = QGroup 2 — 2 mg/kg/2 weeks
200 * Group 3 — 10 mg/ko/2 weeks
180 A Group 4 ~ 25 mg/kg/2 weeks
8 3‘3 26 99 52 85 78 a1 104

Trestwemt Perdod (Weeks)

The following graph from the study report demonstrates that female treated rats gained more
weight than controls. In week 104, the females in the control group had a mean weight of 376 g (N = 39,
sd = 63) and those in the high dose group had an average mean weight of 397 g (N = 42, sd =44). Thus,
the high dose females weighed 6% more than the controls. This difference was did not reach
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significance. Nevertheless, the low dose females weighed 18% more than controls (p < 0.001) and mid
dose females weighed 14% more than controls (p < 0.001). This pattern (bell shaped dose response)
suggests that the high dose was causing a toxicity that the other two doses were not. Dosed females all
gained significantly more weight than controls in the first 20 weeks of the experiment in a pattern that is
statistically indistinguishable by dose. At week 20 all three dosed groups weighed 16% more than
controls (p <0.001). At this point the high dose group begins to gain less weight presumably due to some
toxicity. At week 104, the high dose group weighs 12% less than the low dose group. This unusual
pattern of weight gain is likely related to the primary pharmacology of the drug and sufficient to
demonstrate adequate dosing in the high dose group.

8

TR 4.***’**;—;
*!»**4 K

410 _
. oo W‘,*.‘*aw*"""‘*' £
870 ' . Mf«ff::” i
I Nl o "wl”
¢ ‘.\‘«“"k M'I*
2 2K ¥

e

B 3
e
e
T

.t"‘"
210
* Group ¥ ~ U mg/kg/2 woeks
170 » Group 2 — 2 molkg/2 waeks
; * Group 8 = 10 ma/kg/Z weeks
190 { - Group 4 ~ 285 mglkg/2 weeks

5 1 26 80 52 &5 78 ” 04
Treatment Porlod (Weeks)

Food consumption Decreased in all dosed males throughout the experiment
Decreased in dosed females week 54 through 104

Water consumption No toxicologically significant changes

Ophthalmoscopy No toxicologically significant changes

Hematology
The following table from the study report shows that in males, changes in red and white cell

parameters were less severe and reached significance only in the low dose group in most cases. They did
not show a clear pattern of change. Again prothrombin time increased in dosed animals.

FEROOLBE
: 104 Week Carcinogeniclly Study in Rats with Subctrtaneous Administration Bes 1' P R b,
Table 7 Haematology: Main Study: Termination
Grotup Mean Values: Males . OsSsi e Copy
Groupliose ] ‘
Lewvet ]
MgiegiZwanks) Hb {RBG| Hot [WCH| MOV IMCHG | Rofi | WAC | Meut | Lymp | Mono | Eos | Beso | LUC | Pimt | PT [ARTT,

t Number} 37 § 37 | 37 37 37 a7 37§ 37 37 37 ar ] ar 37 37 ar (36 2%
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Significantly different from control: * p < 0.01, ** p < 0.01, *** p < 0.001
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The following table from the study report shows that RBC, Hb, and Hct increased in all dosed
female groups. MCH and MCV decreased. Changes in red cell parameters are all less than 10% but
reached significance in many cases because of the large sample size. Increases in white cell parameters
were somewhat greater. WBC was 31, 29 and 48 percent higher than controls in the low dose, mid dose
and high dose groups respectively. Other white cell parameters followed this pattern. Prothrombin time
increased in all dosed groups but platelets were unchanged.
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Significantly different from control: * p < 0.01, ** p < 0.01, *** p < 0.001

Clinical Chemistry

The following table from the study report shows that changes in clinical chemistry in dosed males
were relatively minor (< 10% change) and not consistently dose dependant except for the increase in
triglycerides (about 30 % decrease). The changes in urea are small but probably dose related. The
changes in transaminases are equivocal and do not correlate with microscopic damage to the liver. There
is an increase in plasma creatine phosphokinase in treated males but these animals actually showed a
decreased incidence of cardiomyopathy (below). This result is possibly due to the lower total muscle
mass of the chemically castrated males. The decreases in alkaline phosphatase are consistent with the
effect of chemical castration on bone metabolism.
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Significantly different from control: * p < 0.01, ** p < 0.01, *** p <0.001

Similar changes were seen in females.
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Significantly different from control: * p < 0.01, ** p < 0.01, *** p < 0.001
Urinalysis

In all male groups receiving degarelix, there was a decrease in urinary volume (-48, -62 and -58%
in LD, MD and HD respectively) with a corresponding increase in specific gravity. These findings were
statistically significant for males treated at 2, 10 and 25 mg/kg with the exception of the specific gravity
for the 2 mg/kg animals. In females, the decrease in urine volume was somewhat less (about 30% in all
groups) and did not reach significance due to sample size (N = 10). This change is probably related to
the primary pharmacology of the drug. In treated males and females there was a decrease in protein
concentration most which was notable at 2 and 10 mg/kg. This finding is particularly striking in light of
the fact that the vehicle 5% mannitol, increases urine volume. It is probably related to the adrenal
atrophy (manifest as decreased relative organ weight) seen in both males and females.

Organ weights o ool )
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Organ weights Absolute Change Relative Change *

Control value Low Dose Mid Dose High Dose|Low Dose Mid Dose High Dose
male body weight 698 560 538 508 '
Heart male 1.57 19.7%  -14.0%  -20.4% 1.000 -1.116 1.094
Kidney male 3.24 -33.6%  -25.9%  -28.4% 0.827 0.961 0.984
Liver male 19.79 -34.9%  -325%  -35.6% 0.812 0.875 0.885
Lung male 2.05 -10.7% 1.0% -9.3% 1.113 1.310 1.247
Epididymides 1.258 -91.2%  -88.8% -91.2% 0.109 0.146 0.121
Prostate 0.351 -93.7%  -94.0%  -93.2% 0.078 0.078 0.094
Seminal Vesicles 1.614 -96.1%  -954%  -96.3% 0.048 0.060 0.052
Testes 457 -94.1%  -93.4%  -93.9% 0.074 0.085 0.084
Spleen male 1.19 -28.6% -16.0%  -20.2% 0.890 1.090 1.097
Thymus male 0.889 -89.8% -86.6%  -90.1% 0.128 0.174 0.136
Adrenals male 0.1987 -69.8% -722%  -67.2% 0.377 0.361 0.451
Salivary gland male 0.5871 -17.4%  -13.3%  -18.0% 1.030 1.125 1.127
Female body weight 362 445 425 391 ‘
Ovaries 0.102 -77.5%  -676% -76.5% | = 0.183 0.276 0.218
Uterus 1.23 -88.6%  -88.6%  -89.4% 0.093 0.097 0.098
Pitutary female 0.05 -82.0%  -86.0%  -84.0% 0.146 0.119 0.148
Adrenals female 0.0648 -20.5% -17.6% -13.1% 0.647 0.702 0.804
kidney female 2.15 -18.6%  -12.6% 1.9% 0.662 0.745 0.943

= (organ weight in control+ body weight of control)+(organ weight in treated group)~(body weight in treated group)
Values close to 1 show no change in organ weight relative to body weight

The difference in male heart, kidney, liver, spleen and lung weight may be related to the fact that

these animals did not grow as much as controls, but the major changes in sex organs are atrophic and
directly related to the drug mechanism. The decrease in male adrenal and salivary gland weight may also
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be atrophic. These values did not reach significance because the investigators only weighed the organs of
10 animals per sex and because there was considerable variability. In females the decreased weight in
sex organs is atrophic and due to the mechanism of the drug. The changes in female pituitary and kidney
weight are also probably atrophic since these animals weighed more than controls. This is an unusual
toxicity. It may be directly related to the primary pharmacology of the drug and its effect on the adrenal
glands but it could also be due to a secondary pharmacology.

Gross Pathology

Most males from all groups receiving degarelix had small testes, epididymides, prostate and
seminal vesicles. Similarly the females from the same groups had small ovaries and uterus. Females
treated at 2, 10 and 25mg/kg/2-weeks also exhibited fewer necropsy findings in the pituitary gland, such
as enlarged, dark focus or raised focus than controls.

Treated animals showed increased numbers of injection site findings, such as thickening,
reddening or swelling, but the incidence of subcutaneous masses was reduced in treated animals
compared with controls.

Microscopic Pathology

The following tables from the study report summarize the histopathological findings in this study.
The table does not include all tumor data (see below). In many cases, treatment with degarelix decreased
the incidence of certain pathologies, particularly in organ that were atrophic. The table is divided only for
convenient display. In all cases, the number of animals examined between 48 and 50, thus the table
includes the results for both animals that died at scheduled necropsy and before. The table does not
include injection site damage which was significant and dose related.

Male Female
Tissue and lesion Control Low Dose Mid Dose High Dose|Control Low Dose Mid Dose High Dose
Lung vascular mineralization 15 13 15 12 5 15* 18" 16*
Mandibuiar lymph node plasmacytosis 6 5 1 8 12 5 7 3*
Mesenteric lymph node no abnormality found 42 34 40 38 46 41 34 40
Spleen no abnormality found 13 1 13 18 0 ™ 2 4
Spleen pigment increased 4 3 4 5 28 g 13** 16**
Thymus no abnormality found 31 30 46 42 23 36" 33 34
Thymus cyctic hyperplasia 7 5 2 5 21 [l 3 ™
Thymus Agonal congestion or hemorrhage 5 16* 16* 14 7 17 14 10
Heart no abnormality found ) 22 33 29 37 40 35 43 36
Heart progressive cardiomyopathy 27 15* 21 12* 7 14 6 11
Thyroid no abnormality found 14 17 13 20 15 19 17 26*
Thyroid focal c-cell hyperplasia 12 3* 11 3* 7 10 9 4
Thyroid diffuse C-cell hyperplasia 27 27 24 26 28 17* 28 19
Adrenal gland pigmentation increased 12 19 24* 34+ 17 32+ 29* 32
Adrenal cyctic degeneration 0 o] 1 1 15 4 o+ i il
Adrenal gland cortical vacuolated cell focus 10 5 4 : 5 1 1 3 8*
Pituitary gland no abnormality detected 26 29 29 28 7 23% 24+ 27+
Pituitary gland Adenoma anterior lobe 9 5 5 4 27 grr 10%* gr*
Pancreas no abnormality detected 42 49* 49* 47 49 49 50 47
Pancreas islet cell hyperplasia 6 o* 1 2 0 0 0 ]
Testes no abnormality found 33 or O+ o+

Significantly different from the Control: P <0.05, ** P < 0.0, *** P < 0.001
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Male Female
Tissue and lesion Control Low Dose Mid Dose High Dose|Control Low Dose Mid Dose High Dose
Kidney transitional cell hyperplasia diffuse 18 19 11 19 22 g+ 13 14
Kidney increased tubular pigment 1 4 7 7 23 4+ 10* 10*
Kidney progressive nephropathy 28 13~ 20 41 8 10 19* 42
Kidney tubular mineralisation 1 3 6 1 13 21 25* 15
Kidney pelvic mineralisation 14 24 22 24 36 187 21 27
Urinary bladder no abnormality found 41 49+ 50 48™ 49 47 48 49
Stomach no abnormality found 26 35 38* 40+ 23 36* 32* 42+
Stomach dialated glands 5 6 4 2 15 " 5* 2
Liver no abnormality found 1 4 4 5 2 10* 1* 13*
Liver basophilic cell focus, tigroid 24 16 12* 22 42 13+ bk bl 10+
Liver eosinophilic cell focus 43 35 30* 31* 8 25+ 15 12
Liver bile duct hyperplasia 3 6 ] 11 4 7 3 4
Liver hepatocyte vacuolization 6 10 5 2 9 3 1™ 1
Liver glycogen vacuolization 11 8 7 3* 2 7 6 6
Salivary giand no abnormality found 44 46 44 41 38 46 43 48"
Salivary gland acinar hypertrophy 1 2 3 1 11 2* 4 rad
Pancreas (exocrine) no abnormalities found 21 36 31 35 39 24 26* 33
Pancreas (exocrine) inflammatory cell foci 1 0 1 1 1 8 3 4
Pancreas (exocrine) lobular atrophy 19 8" 10" 8* 5 14" 13 5
Skin no abnormality found 29 45™* 34 27 42 47 41 40
Skin macrophage infiltration 0 1 ™ 16™ 0 0 3 4
Mammary gland no abnormality found 20 6+ i 5 15 10 10 8
Mammary gland fibroadenoma benign 0 0 0 0 10 1™ o™ o~
Mammary gland atrophy
minimal 1 1 2 1 1 3 5 4
mild 5 4 7 4 0 ™ g 10
moderate 1 12+ 4 4 1 5 g 1+
marked 1 3 7 6* 0 120 g 5*
severe 0 o] 0 0 0 1 1 0
total incidence 8 20+ 20%* 15 2 28+ 30+ 30+
{Mammary gland cyctic hyperplasia 0 0 0 0 22 2 o> o+
Lacrimal gland no abnormality found 19 45 40 40 41 45 47 44
Harderian gland alteration 27 1 20 2l 2 0 1 2
Brain no abnormality found 45 50 48 48 37 47* 46" 47*
Brain compression by pitituitary tumor 2 0 o] 0 11 ™ ™ ™
Sternum no abnormality detected 36 45* 44 44 31 39 41* 35
Sternum mucinoud degeneration of cartilage 8 4 4 5 17 ™ 6* 10

Significantly different from the Control: P < 0.05, ** P < 0.0I, *** P < 0.001
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