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Histopathology Table for Findings in Kidney:
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Histopathology Findings in Liver, Lymph Nodes and Lungs:

The histopathological findings in the liver consisted of increased incidence of the focal
mononuclear cell infiltration in the perivascular area in males (1/3 in control vs. 2/3, 2/3
and 1/3 in the low, mid, and high dose respectively) and females compared to controls
(1/3 in control vs. 3/3 in high dose). This finding is thus believed to be treatment related.
The severity index of such findings was slight to minimal. There was no such finding at
the recovery sacrifice.

The only histopathological finding in this study noted by the sponsor and study patholo gy
report was the hyperplasia of the lymphoid follicle in the paracortical areas in the
mesenteric and the mandibular lymph node. All males and females in the different
treatment group showed such changes, the degree of severity ranged from minimal to
moderate. Similar changes were noted in control animals, however, in the number of
control animals showing such changes were lower than those of the treated animals.
Also, the severities of such findings in the control animals were only slight. Incomplete
recovery was noted for this finding after the 6-weeks of the recovery period.
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Histopathology Table for Findings in Liver, Lymph Nodes and Lungs:
Male
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Histopathology Findings in Ovary:

Increased incidence of the mineralization of the oocytes were noted in the treated
animals, the number of animals showing such changes were 1/3, 2/3, 1/3, and 1/ 3 in the
control, low, mid, and high dose group respectively. The severity of such finding was
very slight to moderate in the treated animals experiment, and slight in the control
animal. The finding is noted as treatment related by the reviewer. No such changes were
noted at recovery.

Histopathology Table for Findings in Ovary:
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Histopathology Finding in Femur:

The histopathological findings in femur were consisted of closed and decrease growth
plate in the knee joints in femur. One male at mid dose and one at high dose showed
such change, the severity of this finding was moderate in the male from the mid dose
group. There were no such changes in the control males. In females, 2/3 in the control,
low, and mid dose and 1/3 at high dose showed such change. The severity of these
changes were however, moderate to marked in the low and mid dose group animal and
slight in the control animals. Although the sponsor did not mention such changes in their
histopathological report, the reviewer consider these changes as treatment related. The
biological significance of the findings is not known.

Histopathology Table for the Findings in Femur:
Male
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Female
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Although only the changes in the lymph nodes were considered treatment related by the
sponsor, some of the changes in the kidney, femur, liver, spleen, heart, thyroid, and ovary
are also considered treatment related by the reviewer. The major histological change in
the kidney, liver, heart, and thyroid which is considered treatment related is mononuclear
cell infiltration. The incidence of such findings is higher in the animals treated with the
compound compare to that of controls. The biological significance of such findings is
not definitively known, however, the changes might be considered as related to the
exaggerated pharmacology the compound associated with the immune system
dysfunction. Most of the findings, however, were observed to be recovered after the 6-
weeks of treatment free period at high dose. The changes in the femur were most
prevalent at the low and mid dose. During recovery, no control animal showed changes
in femur, but % males and females showed minimal changes in femur, the incidence is
similar to what was observed at the terminal sacrifice. There was no animals from the
low and the mid dose group for recovery, therefore, it is not known whether animals from
those dose groups showed recovery or not.

Toxicokinetics:

The blood samples for the assessment of serum IL-1 Trap concentration were drawn at
pre-dose, immediately after dosing (approximately 5 minutes), at 24 and 72 hours post
dosing on all dosing days (Days 1, 8, and 15) and on the day of necropsy (Day 22).
Samples were also taken at the middle (Day 42) and end (Day 63) of the recovery period.

The blood samples were drawn for anti-IL-1 Trap antibody assays were at one time point
per day before each dosing (Days 1, 8, and 15) before necropsy (Day 22), and once
during the middle (Day 42) and end (Day 63) of the recovery period.
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IL-1 Trap Concentration

o The mean IL-1 Trap plasma concentration increased dose proportionately after the
first injection. The concentrations of the IL-1 Trap in plasma 24 hrs post first dose
were 82096, 356838, and 900462 ng/mL with 5, 20, and 50 mg/kg respectively.
The increase in IL-1 Trap concentration were 4.3 fold and 2.0 fold between low to
mid dose (4 fold increase in dose) and mid to high dose (1.5 fold increase in dose)
respectively. The less than dose proportional increase might suggest saturation of
the compound in the plasma at this time point.

e There was an accumulation of IL-1 Trap in all treated groups as observed by the
increased plasma level of the compound in the pre dose samples suggesting long
half life of the compound and reduced clearance which might result from the
saturation of the elimination mechanism at high drug concentration.

¢ The mean plasma concentrations of IL-1 Trap decreased in all dose groups at 24 hrs
post dose at Day 15 compared to the plasma concentrations that was observed 24 hr
post dose on Day 1 indicating increased clearance may be due to the antibody
formation.

e The IL-1 Trap serum concentration in the plasma of the animals from the low and
mid dose group was negligible after Day 18. The IL-1 Trap plasma concentration
was, however, noted at Day 22 in all animals from the high dose groups.

IL-1 Trap Antibody Concentration

¢ Anti-IL-1 Trap antibody concentration was not observed in any of the animal prior
to Day 12. One animal from placebo treated animal had very little antibody titer
(2.5) at Day 22.

¢ Antibody formation was noted in all test article treated animals at Day 16. The
range of antibody titer in low, mid, and high dose group were 17-55 RFU, 10-112
RFU, and 5-101 Rheumatoid factor unit RFU (theumatoid factor unit) respectively,
suggesting that no direct dose relationship could be established due to huge

~ individual variation in the antibody formation.

® Measurable amount of the anti product antibody was found in all animals at Day 22.

The amount of antibody observed at recovery was negligible.

Mean Plasma Concentration (ng/mL) of IL-1 Trap and IL-1 Trap antibody
(RFU/mL) in Cynomolgus Monkeys

Time Dose Groups
IL-1Trap Concentration IL-1 Trap Antibody Concentration
5 mg/kg 20 mg/kg 50 mg/kg 5 mg/kg 20 mg/kg 50 mg/kg
Day 1
24 hr Post 1 dose 82096 356838 900462 BLQ* BLQ BLQ
Day 8
Pre dose 8497 33825 153370 BLQ BLQ BLQ
Day 9
24 hr Post 2™ dose 155757 357330 1021195 NM* NM NM
Day 15 . )
Pre dose 26 99 18166 29 36 55
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Day 16

24 hr Post 4™ dose 204458 43184 385295 NM NM NM
Day 22 152 157 . 209
Pre dose 79 31 1890

e  NM: IL-1 Trap antibody concentration not measured.
** BLQ: Below level of quantification

Study title: A Six-Week Subcutaneous Exploratory Toxicity Study of IL-1 Trap in
Cynomolgus Monkeys (Regeneron Study Number IL1T-TX-02061)

Key study findings:

This study was done in a non GLP environment; it was conducted as an
exploratory study. The doses administered were 0, 15, 30, and 45 mg/kg once a
week subcutaneous.

The only major histological findings from this study were injection site
inflammation. According to the sponsor, based on systemic findings, a NOAEL
of 45 mg/kg/day was established in this study.

This study was not reviewed in detail because it is a non GLP study. Note that a GLP
6-week toxicity study in monkeys with IL-1Trap was done by the sponsor and
submitted with this BLA using a maximum dose of 10 mg/kg administered twice
weekly. This study was reviewed in detail below.

Study title: A 6-Week Toxicity Study of IL-1 (Interleukin-1) Trap Administered by
Subcutaneous Injection to Cynomolgus Monkeys, with a 4-Week Recovery Period

Key study findings:

Cynomolgus monkeys (3/sex/group) were administered 0, 1, 3, 10 mg/kg of IL-1
Trap subcutaneously, 2 times a week for 6 weeks. Two animals/sex were
observed for recovery from the control and the high dose group.

The toxicokinetic analysis showed a dose related increase in the serum
concentration of the IL-1 Trap. The accumulation of the compound was noted in
the serum in all dose groups. Anti product antibody formation was noted within
two weeks. At Day 40, only high dose group showed serum concentration of II-1
Trap indicating clearance of the compound by the antibody.

No NOAEL could be established in this study due to injection site reaction at all
doses. The histopathology of the injection site consisted of mild to moderate
infiltration of mononuclear cells. The mononuclear cell infiltrates composed of
plasmocytes and lymphocyes with a perivascular distribution. The infiltration
was noted primarily in the subcutis, but in some cases the infiltration was noted in
the deep dermis. The mononuclear cell infiltration might have resulted from
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chronic inflammation or local immune reaction resulted from the treatment. The
injection site lesions persisted through recovery.

¢ Other histopathological changes noted at terminal necropsy were mononuclear
cell infiltration in different tissues such as kidney, liver, lung and hyperplasia of
the ovary, all these changes were observed to be recovered at high dose.

Study no.: — ,0949-121

Volume # and page #: eCTD submission Page 1-261

Conducting laboratory and location: —

Date of study initiation: April 21, 2000

GLP compliance: Yes

QA report: Yes

Drug, lot #, and % purity: IL-1 Trap TP1 F01002 (relative potency —.). Drug
Product description: IL-1 Trap recombinant protein, 40 mg/mL in a' = aqueous

vehicle, pH ,containing ~——  aistidine, : o glycine” —
— arginine, ~— sucrose. — polyethylene glycol 3350, —_—

Vehicle lot # PTP1 F 0102001TAA the placebo formulation is similar to the drug product
without the IL-1 Trap protein.

Methods

Doses: 0, 1, 3, 10 mg/kg, twice a week for 6 weeks

Species/strain: Cynomolgus monkeys; Macaca fascicularis

Number/sex/group or time point (main study): 3/sex/group

Route, formulation, volume, and infusion rate: Subcutaneous, the volume injected
was different with different dosages as indicated in the study the design table below.
The injection solution was formulated by the sponsor. The formulation for IL-1 Trap
is provided above in the description of the drug lot section.

Satellite groups used for toxicokinetics or recovery: Blood sample for TK analysis
were collected from all animal. Two animals/sex in the control and high dose groups
were added for the recovery analysis.

Age: Males were 2.5-5.2 years old and females were 2.2-5.0 years old.
Weight: Males weighed 2.6-3.4 kg and females weighed 2.4-3.2 kg

Sampling times: Blood was collected for TK analysis 8 and 16 hrs post dose on Days
1, 8, and 40. Blood was collected on Days 14, 28, and 42 for the evaluation anti
product antibody formatjon.

Unique study design or methodology (if any):
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Study Design
Group Number of Dose Level | Dose Vol | Dose Solution | Number Sacrificed on:
No. Males/Females (mg/kg) (mUkg) | Conc. (mg/mL) | Day 43 Day 71
1 5/5 0 (control) 0.4 0 3/3 212
2 33 1 0.04 25 3/3
3 33 3 0.12 25 33
4 5/5 10 0.4 25 3/3 212

Observations Times and Results:

Mortality and Clinical signs:

Animals were observed twice daily for changes in general appearance and behavior.
There was no mortality in this study. The only dose related clinical sign observed was
watery stool; one female from high dose had numerous incidences of soft stool formation
and was tested positive for shigella species infection. The animal was treated with
Baytril. The incidence suggests direct treatment related finding of immune suppression
associated with increase infection.

Body weights:

The body weights were measure prior to first dose and weekly thereafter. There were no
treatment related changes in the body weight gain.

Food consumption:

The food consumption was qualitatively assessed daily for each animal 5 days prior to the
first dose and continuing until Day 43 (termination) or Day 71 (recovery). There were no
treatment related changes in the food consumption.

Ophthalmoscopy:

Ophthalmic examination was conducted on all animals prior to initiation of dosing, Day
42, and Day 71. There were no ophthalmologic findings related to IL-1 Trap.

EKG:

ECGs (using leads I, I1, III, aVR, aVL, and aVF) heart rate and blood pressure were
recorded from all animals prior to the initiation of dosing on Days 7, 42, and 70. There
was a difference in the systolic, diastolic and MAP. This finding might be related to the
treatment. Note that highest plasma concentration of the compound was noted around the
first two weeks after which the plasma concentration of the compound is compromised
because of the presence of the antibody in the serum. Therefore statistically significant
differences in the above mentioned parameter might be directly related to the compound
and more relevant to what might be observed in human in equivalent doses. The non
statistically significant increase of the parameter at the later days might be due to immune
complex formation and is of lesser interest for the safety evaluation.
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Hematology:

Blood samples were collected from Day 1 prior to dosing and Days 7, 21, 42, and 70 for
hematology and coagulation evaluation. Following parameters were evaluated: -

Red blood cell (RBC) counts Mean cell hemoglobin (MCH)

" White blood cells (WBCs) “Maan corpuscuiar volume (MCV)
{total and differential") ‘ _
Heamaglobin concentration Mean corpuscular hemoglobin

concentration (MCHC)
Hematocrit Platelet counts
Reticulocyte cotnts Blood cell morphology™

* Includes polysegmentsd neutrophils, band cells, lymphocyles, monocytes, eosinophils, and

basophils
**The blood smear from all animals was examined microscopically at each time point {including

prestudy).

| Activated partial thromboplastin time (APTT)
Prothrombin time (PT)

Fibrnogen
There was an increase in the WBCs especially leukocytes and monocytes suggesting a
chronic inflammatory state possibly associated with a background parasitic infection as
indicated by nose bleeding in all dose groups including control. An increase in
fibrinogen was noted at Day 7 in high dose group animals; however, this change was not
statistically significant.

Clinical chemistry:

Blood samples were collected from Day 1 prior to dosing and Days 7, 21, 42, and 70 for
clinical chemistry evaluation. Following parameters were evaluated.

Calcium

Sodium
Potassium Phosphorus
Chloride Glucose ,
Total carbon dioxide (bicarbonate) Urea nitrogen (BUN)
Total bilirubin Crealinine
Alkaline phosphatase (AP) Total protein
Lactate dehydrogenase (LDH) Albumin
Aspartale aminotransferase (AST) Globulin
Alanine aminotransferase (ALT) Albumin/globulin ratio
Gamma-glutamyltransferase (GGT) Cholesterol

- C-Reaclive Protein {CRP)" Trglycerides

*CRP only analyzed on Days 1, 21, 42 and 70.
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There were no statistically significant changes in the clinical chemistry parameters.
There were no consistent changes in any of the serum chemistry parameters related to the
treatment except a slight decrease in the albumin at high dose at Day 7.

Urinalysis:

Urine sarhples were collected on Day 6, 41, and 69. Following parameters were tested.
There were no changes in the urinalysis parameters in this experiment.

| Color/Character Protein
PH , , Glucose
Specific gravity Ketones
Leukocyte esterase Bilirubin
Nitrite Qceuit blood
Urobilinogen ' Microscopics®

* Microscopic examination was not perforrned if the specimen was clear and
negative for protein, blood, nirite and leukocyte esterase.

Gross pathology:

A complete gross necropsy was conducted on all animals. All the gross necropsy
findings are reproduced below from the sponsor’s table. Most of the lesions are
associated with the common parasitic infection and found in the control animals too. At
high dose, 2/3 females showed diaphragmatic lobes in lungs and adhesion of lungs to -
thorax. These changes might be related to the infection. There were no such changes in
the control animals. Therefore, the changes are considered as treatment related. The
changes might have occurred due to the manifestation of immunosuppression related to
the exaggerated pharmacology of the test article. However, no histological changes were
noted in lungs in these animals.
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Table 9A: Individual Animal Gross Necropsy Observations {Day 43)
Study Numbar: 0949-124

'numbor

Sex

Organ

Observations

Group 1: Control {0 mylkg)

F11730M M pancress nadule, red, 2mm, adjacert 1o pancreas
colon nadles, gray, mucosa, fewer than 10, (probable Qesophagostomum)
F13492M M cecumandcolon  trematode parasitas, attached to mucosa, fewer than 5, {probatie Gastrodiscoides)
calon reddening mucosa, nld, focal
F13490M M infeclion site subeutis, number 4, focus, red, 0.5 x 1.0 om, mid
FI3417F F injection site reddening subcutaneous, sites numbers 3 and 4 associated with yellow discoloration, skin surface m
FI3413F F thymus fod, rad, pinpaint to 1 e, less than 10
colon mutesa, nodules, red, 3.5 mm diameler, less than §, (probable Gastrodiscoides)
lewn serosa, nodules, white, 2 mm diametler, less than 5, (probable Mesocestcides)
F13443F F . Injection site number 4 _suboutanecus focus, red, 1.0 cm dlameter, mild
Group 2: {L-1 Trap (1 mgiky)
F13457M M thymus decreased size, moderate
F13464M M injection site number4  subcutis 1.0 cm diameter, red, mild
inguinal area subcutis nodule, black, 3 mm x 2 mm
F13146M M ’ no visible lesions
FI3411F F injection site reddening, subcutanecus, mild, site 4
F13434F F injection site rediening subcutaneous, minimal, site 4
vagina white mucoid material in lumen, moderate
FNIA042F F colon mucosa, noduls, gray, 5 mm dismeter, ona, {probable Qesophagastomum)
Group 3: IL-1 Trap (3 mg/kg)
F13481M M no visible lasions
F13454M M no visible lesivng
F13188M M ne visible lasions
F13412F F no visible fasions
FN1401SF F skin yellow discoloration, veniral cranial nack region, associated with teddening edema of underlying
musculature, mild
tymus decressed size, moderate
cecum and colon  nodules, gray mucosa, (probabie QOesophagustomum), fewer than 10
F13420F F left thyroid - Lyst, 4 rom diameter
Group 4: IL-1 Trap (10 myky)
F13491M M injection site ing subcttanaous, mikd, site number 4
F13485M M testes pedunculated nodue, rigit testicie red and tan, 4x2 am
F13474M M no visible lesions
F13432F F ungs focus, clear, 3 mm, left diaphragmatic iobe
iver nodules, tan, 1-5 mm, lak madial lobe, fower than 5
F13428F F ovary fight, cyst, 3 mm diameter
lurg tight and left diaphragmatic lobee, adhesions to thoracic wall, mild
thymus reduced in size, nild
FS10F £ left ovary cyst, 1.0 cm diameter
Organ weights:

The organ weights were measured at the terminal necropsy. Following organs were

weighed.
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Adrenals , 8rain
Epididymides Heart
Kidneys Liver
| Lungs Ovaries
| Phluitary {post fixation) Spiesn
| Testes Thymus
Thyroid with parathyroids o

The organ weight analyses were based on the absolute as well as relative brain to organ
weight. The increase in the mean ovarian weight was approximately 30% higher at 10
mg/kg compare to those of the control. The increase in testes weight (30%) was highest
at the 3 mg /kg. There were histological correlation for the findings in the testes and the
ovary which is discussed in the histopathology section below. .

Histopathology:

Adequate Battery: Yes. Peer review: Yes. All tissues from the standard tissue list were
processed for the histological evaluation.

The histopathological changes were noted in the injection sites, liver, kidney, lung, testes,
thymus, and ovary at the terminal and the recovery sacrifice. The changes in each of the
tissues are described below.

Histological Findings from the Injection sites

There was an increase in the mononuclear cell infiltration at the injection site in both
males and females. The increase was not always dose related as evident from the
sponsor’s table below; however, the incidence was higher in the treated group compared
to the controls. Therefore, the finding is believed to be treatment related. The
mononuclear cell infiltrates composed of plasmocytes and lymphocytes with a
perivascular distribution. The infiltration was noted primarily in the subcutis, but in
some cases the infiltration was noted in the deep dermis. The mononuclear cell
infiltration might have resulted from chronic inflammation or local immune reaction
resulted from the treatment. In one male and one female from the high dose group,
mononuclear cells infiltrates consisted of a single focus with perivascular mononuclear
cells were still apparent indicating incomplete recovery at Day 71.

Histopathology Table for Findings in the Injection Sites:
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Histopathological findings in Kidney:

There was a dose related increase in the mononuclear cell infiltration in the kidney in
both males and females. Increased mineralization was also noted in the kidneys of the
test article treated animals compared to those of the controls. All these changes are,
therefore, considered test article related. The changes might be associated with the
immune complex related protein deposition in the kidney and chronic inflammatory
condition associated with test article administration. No such changes were, however,

noted at recovery.
Histopathology Table for Findings in Kidney:
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Histopathological findings in Liver:
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There was a dose related increase in the mononuclear cell infiltration in the liver in both
males. Increased cytoplasmic vacuolation was also noted in the livers from the females
treated with IL-1 Trap. No such changes were noted in control animals. All of these
changes are, therefore, considered test article related. The changes might be associated
with chronic inflammatory condition associated with test article administration. No such

changes were, however, noted at recovery.

Histopathology Table for Findings in Liver:

Liver
Infiltrate, Moromuctesr Cell
Inflammation, Pyogranulomatous
Hecrosis
Pigment, Hemosiderin
Leukocytosis, Neutrophilic

NUMBER OF ANIMALS:

PR MBL Lo M 0 N U e W A W . -

Liver
Infiltrate, Mononuclear Cell
inflamsation, Chronic, Periductal
Pigment, Hemosiderin
Vacuolation, Cytoplasm, Hepatocyte
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Histopathological Findings in Lung:

There was an increase in the incidence of the infiltration of the alveolar macrophages in
females at high dose (1/3 in control vs. 3/3 at high dose). The changes might be related
to the immunosuppression associated with the test article. No such changes were,

however, noted at recovery.

Histopathology Table for Findings in Lung:

GROUP 1F 2F 3¢ 4F

_ i ¢t () 3 (4)

HUMBER OF ANIMALS: - 3 3 3 3
Lung # EX 3 3 3 3
Fibreais, Pleura 0 2 o 1
Hemorrhage 0 0 0 1
Infiltrate, Macrophage, Alveolus 1 1 1 i}
Inflanmation, Chronfe, Perivascular 1 ¢ 1 4]
Pigment, Hemosiderin 1 0 0 0
Prisumaconiosis _ 3 2 2 3
GROUP: 1 24 k| E ]
(¢3) ) {3) (4)
NWR OF ANINALS: 3 3 3 3
Lung # EX 3 3 3 3
Fibrosis, Pleura ] 1 0 0
Infiltrate, Macrophage, Alveolus i} 1 1 3
inftamsation, Chronic, Perivascular ' 0 1 o 0
Prneumoconiosis 3 3 1 3

Histopathological Findings in the Reproductive Organs:

Increased hyperplasia of the interstitial cells was noted in ovary in the high dose group
females compared to those of the control animals. Increase in cyst formation was also
noted at high dose in females. The findings are therefore, considered treatment related.

In males, incomplete spermatogenesis and hyperplasia were noted sporadically, in high
dose fibrosis was noted in one 1/3 animals incident, no such changes were noted in
control.. There was an increase in the testes weight at high dose. It is however, not known
clear whether the increase in weight is related to the fibrosis noted because of the rarity of

the findings. No such changes were noted in recovery.

Histopathology Table for Findings in Testes and Ovary:

GROUP 1 2 3F &F
_ 43 @ 3 )
NUNBER OF ANTMALS: 3 3 3 3

...............
.......................................................................................
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Ovary ) ¥ X 3 3 3 3
Cyst, Follieular 1 0 1 2
Lyst, Parovarian 0 0 g 1
Byperplasia, Interstitial Cell 1 1 1 2

o e erenr e eresme s aeemseanant 2 g 2 !

GROUP ¢ ki ] 24 k| 4o

(¢ }] {2) ) %)

NUMBER OF ANIMALS: 3 3 3 3

) # 4 ¥

Testes # EX 3 3 3 3
Hemorrhage 0 0 0 1
tncompleta Spermatogenesis 3 3 3 3
Hypoplasia, Germinal Epitheliim, Segmentatl 0 1 g [

Testes . ¥ EX -3 3 3 3
Fibrosis, Nedular 0 ‘0 ] 1

The histopathological changes in the kidney, liver, and lung consisted of increased
mononuclear cell infiltration which might be related to the immunosuppressive property
of compound. No such changes were noted at recovery. In ovary a dose related increase
in the hyperplasia and incidence of cyst was noted. Treatment related changes in the
reproductive organs consisted of hyperplasia, fibrosis, and aspermatogenesis in the testes
and hyperplasia and cyst formation in the ovary. No such changes were noted at
recovery. The treatment related changes in the injection sites were consisted of mild to
moderate mononuclear cell infiltration, these changes were only partially recovered after
the 4 weeks of the treatment free period.

Toxicokinetics:

The serum from the Days 1, 8, 40, and 71 were used for the evaluation of the IL-1 Trap
systemic concentration. There was a dose related increase in the serum IL1-Trap
concentrations measured at 16 hr after the first drug injection at Day 1. The average
serum concentrations of IL-1 Trap with 1, 3, and 10 mg/kg were 5, 18, and 65 pg/mL.
respectively at Day 1, 16 hr post dose. Approximately 3.6 folds increase in IL-1 Trap
concentration was noted with dose between 1, 3 and 10 mg/kg at this time period. The
serum concentrations in all three IL-1 Trap treated cohorts were higher at Day 8 (16 hrs
post dose). The average serum concentrations of IL-1 Trap with 1, 3, and 10 mg/kg were
7,27, and 114 pg/mL respectively at Day 8, 16 hr post dose. The increase was
approximately 1.4 to 1.7 fold greater than those measured following the first dose thus
indicating that there was accumulation of protein in the circulation. By Day 40, however,
serum IL-1 Trap levels dropped dramatically. The number of animals which showed IL-
1 Trap concentration in plasma was 0/6, 4/6, and 8/10 in the 1, 3, and 10 mg/kg
respectively at Day 40. The average serum concentration of monkeys at Days 1, 8, and
40 with 10 mg/kg group was 65, 114, and 5.5 pg/mL respectively indicating that the IL-1
Trap concentration in the serum is apparently reduced due to anti IL-1 Trap antibody
formation.

IL-1 Trap antibodies were not detected in the serlim of any of the placebo-treated
monkeys. By Day 14, 3/6, 5/10, and 3/10 animals in the 1, 3, and 10 mg/kg groups had
detectable serum anti product antibody level. All animals developed anti-IL-1 Trap
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antibodies by Day 28, all drug-treated animals were antibody-positive with titers greater
than 300 or 6 times the LQ *—p/mL) at Day 28. IL-1 Trap antibody titers were further
increased by Day 42 and the level of the antibodies remained elevated at 4 week recovery
period. The antibody formation was not related to IL-1 Trap dose or antibody titer.

Mean Plasma Concentration of IL-1 Trap and IL-1 Trap Antibody in

Cynomolgus Monkey 6-Week SC

Time IL-1 Trap (ug/mL) Time IL-1 Trap Antibody Titer
1mg/kg | 3mg/kg | 10 mg/kg 1 mg/kg 3 mg/kg 10 mg/kg

Day 1,16 hr 4.9 17.8 64.7 Day 14 850-2250 250-5000 300-12500

post dose

Day 8,16 hr 7 26.6 1135 Day 28 500-6000 500-9000 800-25000

post dose

Day 40 post 0.02 0.07 5.5 Day 42 550-9250 | 1250-9250 | 2250-6250

dose, 16 hr

Study title: A 3-Month Subcutaneous Toxicity Study of IL-1 Trap in Cynomolgus Monkeys
Key study findings: :

Cynomolgus monkeys (3 animals/sex/group) were administered 0, 1.5, 5, 15

- mg/kg of IL-1 Trap, subcutaneously, twice per week for 13 weeks.

The mean IL-1 Trap plasma concentration increased more than dose
proportionately after the first injection. Accumulation was noted with all dosages
from Day 1-12. The mean plasma concentrations of IL-1 Trap decreased in all
dose groups at 24 hrs post 4™ dose on Day 13 compared to the plasma
concentrations that was observed 24 hr post dose on Day 1. The IL-1 Trap could
not be detected in the plasma of the animals from the low and mid dose group
after Day 40. '
Antibody formation was faster in the low dose animals. In the low and mid dose
group 2/6 animals had antibody formation at Day 12. By Day 19, 6/6 and 2/6
from the low and mid dose group respectively had detectable antibody.

No NOAEL could be established in this study because of the histopathology
findings at all dosages. The major histopathology findings at the low dose were
injection site reaction consisted of the tissue infiltration of the lymphocytes. The
sponsor concluded that the IL-1Trap in the 2x/week, sc toxicity study in the
monkeys are well tolerated, however, slight injection site reactions were observed
histologically even at recovery.

The other major treatment related histopathological findings consisted of skeletal
muscle degeneration at high and mid dose, mononuclear cell infiltration in liver
and kidney, microgranuloma in the lung and liver and thymal atrophy. Increased
degeneration of seminiferous tubule in the testes and mineralization of the oocytes
were also noted at all dosages. There were no recovery group in this study,
therefore it is not known whether any of these lesions are recoverable or not. The
pathology report provided a general statement that these tissue findings were
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either found in the control groups or were within historical control ranges (cites
- —, <ontrol Background Data. Vol. 47-2
(2000) The sponsor did not provide these data.

Study mo.: — 223.5 (Study-IL1T-TX-02023.pdf)

Volume # and page #: eCTD; Pages 1-310

Conducting laboratory and location: —_—

Date of study initiation: April 11, 2001

GLP compliance: Yes

QA report: Yes

Drug, lot #, and % purity: IL-1 Trap TP1 F01002 (relative potencv —. Drug
Product description: IL-1 Trap recombinant protein, 40 mg/mLina” ~aqueous
vehicle,pH | containing’ - histidine, o glycine, —

— arginine, ~ sucrose. — polyethylene glycol 3350, —_—

—

Vehicle lot # PTP1 F 0102001TAA the placebo formulation is similar to the drug product
without the IL-1 Trap protein.

Methods

Doses: 0, 1.5, 5, 15 mg/kg twice a week for 13 weeks

Species/strain: Cynomolgus monkeys, Macaca fascicularis

Number/sex/group or time point (main study): 3/sex/group

Route, formulation: The test article was formulated by sponsor, therefore, CRO need
not have to dilute or reformulate the solution; the test article was administered
subcutaneously.

Satellite groups used for toxicokinetics or recovery: The recovery was not
assessed in this study. Blood samples were analyzed from all animals

Age: 2-7 years

Weight: Male weighed 4.16-6.5 g; Female weighed 3.08-4.44 kg

Sampling times: Blood samples were collected for the toxicokinetics analyses at pre
dose and 24 hours post-dose on Days 1, 5, 12, 19, 26, 40, 54, 68, 82, and 92 prior to
necropsy. Blood samples were collected ant for the serum anti product body
formation pre dose and 24 hours post dose on Days 1, 5, 12, 19, 26, 40, 54, 68, 82,
and 92 prior to necropsy.

Unique study design or methodology (if any):
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'Table A Study Groups and Study Drug Administration

Group| Study Animal Testor Control | Dose Level | Concentration Dose
Numbers Article (mgfkg) {mg/mL) Volume?®
Male and Femalg® (mL/kg)

1 (1-3) (4-8) Vehicle Control 0 0 0.60

2 (7-8) (10-12} ~ |L-1 Trap 1.5 22.9 0.07

3 | {(13-15) (16-18) iIL-1Trap 50 229 0.22

4 11821 (22-24) iL-1 Trap 15 229 0.66

a : Individual dose volume (mL) was estimated based on the recent body weight.
b : Note female animals are assigned odd numbers and male animals even numbers.

Observations Times and Results:

Mortality and Clinical Signs:

The animals were observed twice daily for the clinical signs and morbidity. There was
no mortality in this study. The test article treated animals had soft stools sporadically.
Because this incidence was found only in the test article treated animals and not in
control animals, the incidence is believed to be treatment related. Skin irritation and
scabs were also noted, however, there was no consistent time or dose dependent trend.
Therefore, these signs are not considered as dose related.

Body weights:

The body weights were measured once pre dose and weekly there after throughout the
life phase of the experiment. There were no treatment related changes in the body weight
gain.

Food consumption:

Daily food consumption was measured for each animal throughout the life phase of the
experiment. There were no treatment related changes in the food consumption.

Ophthalmoscopy:

An ophthalmic examination was performed on all animals under ketamine sedation using
an indirect ophthalmoscope and slit lamp with appropriate eye drops, once during
acclimation and during Week 13. There were no visible lesions in the eyes of any
animals in the study.

Blood Pressure:

Blood pressure was measured for all animals under sedation twice prior to dosing and
once post dosing on Day 1 and during Weeks 5, 8, and 12. No clinically relevant changes
were observed.

EKG:
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Electrocardiograms were performed on all anirnals under sedation usinge —

—_— ECG Analyzer, using four chest leads, twice during acclimation, once
after dosing on Day 1 and during Weeks 5, 8 and 12. There were no test article related
changes in the ECG parameters.

Body Temperature:

Body temperature was measured on all animals using a —_— Vital Scan
Monitor with rectal probe twice during acclimation, once after dosing on Day 1 and
during Weeks 5, 8 and 12 under sedation. There were no test article related changes in
the body temperatures.

Hematology:

The hematology and coagulation analyses were performed once during acclimation and
during Weeks 2 and 13. The parameters tested for the evaluation of the hematology in
this study is shown in the sponsor’s table below.

Hematology and Coagulation
Parameter , Method Apparatus

fﬁgkhmcyta court ’ ‘ e
eukocyte count

Hematocrit value

Hemoglobin concentration

Pratelet count

Mean corpuscular volume

Mean corpuscular hemoglobin

Mean corpuscular hemoglobin
Concentration

Reticulocyte count

Differential leukocyte count

A—dbtcomc e

There were no treatment related changes in the hematological parameters.

Clinical chemistry:

The serum chemistry analyses were performed on all animals once during the acclimation
period and during Weeks 2 and 13. The clinical chemistry parameters tested are
reproduced from the sponsor’s table below. There were no treatment related changes in

the clinical chemistry parameters.
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Sarum Chermnistry
“Parametar Vethod Apparatus
Albumin
Alanine aminotransferase
Alkaline phosphatase

Aspartate aminoiransferase
Bitirubin, total

8lood urea nitrogen
Calcium

Choteslerot, total

Cepatinine
Creatine phosphokinase
Gamma Glutamy! Transterase

Giucose

LDH

Potassium

Protein fraction
{including A/G ralio)

Sodium

Triglyceride

Uric acid

C-reactive protein

C-reactive protein analyses:

C-reactive protein analyses were performed on all animals once during the acclimation
period and on Days 1, 5, 12, 29 and 85 (approximately 6 hours post-dose). Increase in C
reactive proteins were noted in all treated animals, however, the changes on Day1, 13,
and 86 were not consistent within group and even within the individual animals. The
changes were not statistically significant in any of the individual animal except animal
#17 which showed statistically significant increase of C-reactive protein at Day 1 and
Day 86 compared to control. However, since no such changes were noted in controls, the
increase in the C-reactive protein is considered treatment related. It is however, not
known whether the changes in the C-reactive protein is an indication of tissue
inflammation in this study.

Complement analysis:

The serum samples were prepared from blood collected from all animals once during the
acclimation period and on Days 1, 5, 12, 29 and 85 (approximately 6 hours post-dose).
There were no changes in the complement factors in this study.

Urinalysis:

Urinalysis was performed on all animals. Urine was collected, once during acclimation
and once during Weeks 2 and 13. Following parameters were analyzed.
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Urinalysls
_ Parameter Mathod Apparatus

Color Visual
pH Tost strips
Protain Tost strips
Glucose Test sirips
Ketonss Test strips
Bilinubin Test sirips
Oceult Blood Test strips
Urobilinogen Test strips
Nitrite Test strips
Leukocytes Test steips
Sediment - —
Volume
Sodium
Potassium
Chioride

There were changes in the urine volume and chloride, sodium and the potassium ions in
the urine. The changes are higher in the magnitude than that of the controls. Therefore,
the changes are considered treatment related, however, the biological significance of the
- findings are not known. The sponsor did not include urinalysis of these ions in other
toxicity studies with IL-1 Trap. Therefore, it is not known whether these changes are
isolated findings specific to this study or the changes are related to IL-1 Trap treatment.

Summary of Changes Urinalysis Parameters

Dose Groups
Parameters
Male Female
0 1.5 5 25 0 1.5 5 25
mgkg | mgkg | mgkeg | mg/kg | mg/kg | mg/kg | mgkg | mgkg
Urine Volume (mL) '
Days -2 2713 55+46 37£15 36143 10+£2 4658 19£7 159£144
Day 9 1446 65164 66143 180213 1319 50+42 31+£13 154+192
Day 89 346 91458 70£29 37£27 1443 2248 6266 6419
Sodium ion (mEq/L)
Days -2 34£12 48+25 265 1346 44131 38+45 29112 740.3
Day 9 62+18 27+22 26+14 27£12 87100 1910 49+43 15:£10
Day 89 6612 3189 2748 26+11 78451 42415 35+32 29+17
Potassium ion (mEq/L)
Days -2 11063 109+69 9620 69+19 108+70 6360 103168 28+24
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Day 9 144131 | 76230 59414 8767 10439 6214 87480 5118
Day 89 8318 5019 55£17 5648 8241 6818 65451 3311
Chloride ion (mEq/L)
Days -2 68+29 83465 416 25413 5741 39435 52425 1445
Day 9 6746 2247 4246 52433 47231 35419 6ii68 2117
Day 89 37211 1946 2745 1748 2249 33£10 31420 2548
Gross pathology:

The external surface of the body, all orifices, the cranial, thoracic and abdominal cavities,
and all organs and tissues were examined grossly from all animals at necropsy. The gross
pathological observations consisted of the following.

1. Marked fibrous adhesion in the parietal pleura of the lung in one male (5 mg/kg
dose group). This was associated histologically with focal fibrosis in pleura,
sponsored provided reference showing that such changes were noted in control
animals historically.

2. Congestion in spleen in one male (5 mg/kg dose group), sponsor believes that
this was caused by an insufficient exsanguinations during euthanasia.

3. Small size spleen in 2/6 (females), 3/6 (one male, two females) and 1/6 (female)
animals in control, low and mid dose group animals respectively.

4. Parasitic infestation in cecum in one male from the low dose was also observed.

Organ weights:

The following organs of all animals were weighed at necropsy: adrenals, brain
(cerebellum, cerebrum and brain stem), epididymes, heart, kidneys, liver, lungs
(including bronchi), ovaries, pituitary, prostate/seminal vesicles, spleen, sub mandibular
glands, testes, thymus, thyroids (with parathyroids) and uterus. Absolute organ weight
data as well as relative organ weight data based on body weight and brain weights were
provided by the sponsor. The organ weights were assessed by the reviewer based on the
relative brain weights. '

There was a dose related increase in the lung, pituitary, and ovarian weight in females.
The increase in pituitary, ovary, and lung were 20, 22, and 24 % respectively at high dose
compared to control. In addition, an increase in adrenal (20%) and thymus (37%) weight
were noted in females with 1.5 mg/kg dose compared to those of the controls. The
thymus weight decreased 40% compared to that of the control.

There was a dose related increase in the prostrate, testes, spleen, and adrenal in males.
The increase in the prostrate, testes, and adrenal were 41, 48, and 11%. There was a dose
related decrease in the lung (12%) and liver (23%) and thyroid/parathyroid (37%) weight
in males compared to those of the controls.
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Histopathology: Adequate Battery: Yes; peer review: Yes.

All tissue from the standard tissue list were collected and fixed in 10% neutral formalin.
Eyes with optic nerves were fixed in a mixture solution of 3% gluteraldehyde and 2.5%
neutral-buffered formalin; the testes were fixed in Bouin’s solution. The histopathology
findings were noted in the injection site, kidney liver, lung, skeletal muscle, ovary, and
uterus. The detail of the changes in each tissue is described below.

Histopathological changes were graded according to the following scale:

-Grade
: No abnormai changes
%:  Veryslight

+:  Slght
2+ Moderate
3+ Marked

P: Non-graded change
U Unexamined

Histopathology Findings in the Injection Sites:

An increase in the eosinophil infiltration was noted in the perivascular region of the
subcutis in males and females in the injection sites in the treated animals graded as very
shght by the pathologist. No such changes were noted in control. In addition, an
increase in the lymphoid cell infiltration in the perivascular region was noted in males
and females in dermis and subcutaneous region. All these indicate chronic inflammatory
changes in the injection sites which might be associated with local immune reaction
related. The infiltration of lymphoid cells in the dermis (very slight to slight) suggesting
that the intensity of the lesion might be high, however, in the absence of the recovery data
it is unknown whether the lesion was recoverable or not. This finding is described by the
sponsor as treatment-related, the reviewer agrees with this conclusion.

Histopathology Table for Injection Site Findings:

[H.E.ataining) Grovp 1 (Vohiclo) 2{k-1 3 {9 Trap) 4 {81 Trap)
Organs/Tissues Doss {(mg/kg) 0.0 15 30 150
Findings Animat No. 2 4 8 8 10 1”2 " W 18 2 2 2

injoction site (back skin}

Tedtration, p - » - - - . - - . T
Hemorthage, subcutanaocs - - [ . - . - - - Tt - .
Lymphoid <l indiltration, perivasculr, aem'nusubanm . . . t % » + Y S + t E

phagas infilleation, sub F3 - N -

HE. mwm Group E } 2 ;!LA Tm 3 gli.A T_@gz 4 fiL-1 Yrap)
QOnpans/Tissues Doss (mgkg} 15.0

] Animal No. [ 3 3 7 9 11 13 15 17 19 2 23

mk;am;n‘ £HB (DACK $10]

Hemoahiage, subcutantus B - . . - ~ - * - * - .

Lymphoid cell inliltration, peri dermis/suty - - . ¢ + * + E ] + + +

Eosinophil infitration, s “ . - - . - - - - . - .

Microgranuioma, subsutaneous . - . . - % - - - -

Histopathology Findings in Kidney:

The histopathological changes in the kidney consisted of focal lymphoid cell infiltration
in the pelvic mucosa and focal mononuclear cell infiltration in the interstitial. These
changes were seen in both males and females. The number of animals showing .
mononuclear cells and lymphoid infiltration in males and females were higher in treated
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animals compare to control. Another interesting kidney finding was inclusion body in
pelvis which consisted of mucosal epithelium. Animal #6 (control male), #9 (low dose
female), #s 16 and 18 (mid dose males), and #s 21 and 22 (high dose male and female)
showed this finding. This finding is considered treatment related, however, what caused
this change is unknown.

Histopathology Table for Findings in Kidney

H.E.staining] Geovp 1 (Vehicle) 2{k1 3441 Trap) 4 {61 Trap)
Organs/Tissues Doss (mgg) 0.0 15 30 150

Findiogs AnlmaiNo. 2 X § 3 0 2 4 18 18 20 2 24
Kkinay (elt)

Sctvn pigment, lubciar epitwikum, focal S
Fitwosis, iterstitham, oot
Glomerulostierosis, focal
tnchusion body, mucasal epithetiom, pelvis - -
memmbw
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Prutein cast, focat S

[H.E stgining] Geoup . !! ) 2!!!.: f3p) 3 !RA Tml A (L1 Trap)
OrgansiTissuas Dose (mpkg) 0.0 50 150
Findings Asimal No, 1 3 5 7 9 11 13 15 17 19 21 23

s S
1 T

E

DI I Y
L.

Mononsciaar cel infiftration, intarstitium, focal '
Minorpiization S - 3
Syncytial epiihetial cell, peivic mucosa .
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"
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i bady, i epithelium, peivis

Lymphddwﬂmmbw -

Mononichua o) infiltration, interstitium, focat £

Minerakization -
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Gy e a0
*
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*
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Histopathology Findings in Lungs

One male and one female from the high dose group showed microgranuloma in lung
(graded as very slight by the pathologist), the finding is considered treatment related.
The sponsor did not mention the cause of microgranuloma formation. The sponsor did
not mention this finding as treatment related.

Histopathology Table for Findings in Lung

H.E.staining} Group 1 g!chiclc[ 2 glm ng) 3 i) Trap) A (-1 Trap)
Organs/Tissues Dots (mgrke) 30 150
Findings AnimatNo. 2 4 [ ] 10 2 14 [0} 18 0 22 24
Lung ‘
Fitwosls, pleurs, focal . x £ 4 - t % S F3 ES & 3 kS
Micrograrionma - 3
{H.E.staining] Geoup gg ) 2 !ll. 1 T&z 35!14-1 TEBZ A1 Tng}
Owgans/Tissoos - Dosa (mpAg) - 090 1350
Findings Animal No. 1 3 5 7 9 11 13 15 17 19 21 23
Lung
Fitwosis, plewra, focal 3 z z 2 3 S EY % . % %
Microgranuloma . - . - - . - . . . % .
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Histopathology Findings in Liver

In the liver microgranuloma was observed in the animal #8 (low dose male) and #s 14
and 15 (mid dose male and female). No such findings are noted in control. Increase in
the mononuclear cell infiltration was also noted in the treated animals compare to control.
The above mentioned findings are considered treatment related by the reviewer. The
sponsor did not mention this finding as treatment related.

Histopathology Table for Findings in Liver

[H.E.staining) Grou 1 (Vehicie} 2 (R Trap) 3 (i) Trap) 4 {81 Trap}
Organs/Tissues Dose (mprkg) [X:] 15 ) S50 189
¥indiogs AnimaiNo. ~ 2 ] 6 8 032 4 8 18 20 2 2
Lever
Monoeciaar ceil infiftration, focal . . % H % - t Y - E S %
Liver (iait)
Microgranudoma - “ - % - - t . - . - -
Monoauciear cell infiltration, focat - % ] - - - £ % - E3 % 3
Naceosls, hepatocyts, focal - - t . - - - - - - - .
{H.E.staining] i Group 1.{Vehicle} 2 {it-1 Trapy 3 (Lot Tra0) 4 (L. Yrap)
Organs/Tissvas Doss (mpig) 090 15 -3 150
Finsings Aninal No. 1 3 E) 7 $ 11 13 15 17 19 21 2
Liver
Microgtantioma . B - . - . - - - . LS
Mononuciear cell infitration, focal t + * . t H 1 % ¢ S EY
Liver (toft)
Brown pigment, macrophage, focal - - - - - - - . - 2
Microgronuonms - “ - - - - - -3 - . -
Mononaciear celt infiftration, focal - z - E - E % - £ * 3

Histbpathology Findings in Skeletal Muscle

The degeneration of the skeletal muscle was noted in two animals, #9 and 12 (low dose
male and female) and three animals #19 (high dose female), #s 20 and 22 (high dose
males. No such findings are noted in control animals. Therefore, thee findings are
considered treatment related. The sponsor did not conclude that this finding as treatment
related as the study pathologist concluded that the focal nature of the finding would not
be consistent with a treatment-related toxicity to the skeletal muscle.

Histopathology Table for Findings in Skeletal Muscle

[H.E sigining] Group 1{Vehiie) 2 (i1 Trop) 3 {6l Trap) 4 {41 Trap}
Organs/Tissues Doss (mgrkg) 0.0 1.5 50 13.0

Findings .. Animai No. 2 4 € 3 10 2 14 16 18 20 2 24
Sketatal muscle (quadiceps Temoris)

Degenmmioniregeneraton, muscie fiber, focal . . . N B - . . - 2 26
{H.E.staining] Group 1 (Venicle) 2 (i1 Trap) 3 (8.1 Yoo} A (L1 Trap
Organs/Tissuos Doss (mpag) 00 15 EX) —— a0

Findings Anirnat No, 1 3 ) 7 9 11 13 15 17 19 21 23
Skedata) muscie (quikidosps femoris)
Dregenerationreganerstion, mescie fiber, focal ~ - - . E - B - - *

Histopathology Findings in Ovary

The histopathological chénges in the ovary consisted of either increase in number of
animals with mineralization of oocytes in the treatment group or increase in the severity
of mineralization in the oocytes of the treated animals compared to control. The
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biological significance of these findings is not known. The sponsor did not mention this
finding as treatment related.

Histopathology Table for Findings in Ovary

(KB stairing] Growp g ) pL 21 Tm 3 ym ngz 4 (L1 Yrap)
Ocgans/Tissuas Dosa {mg#g) 150
Finnsings Anlmal No. 1 3 5 7 9 11 13 15 17 A 21 23
Qvary
Mineralization, oocyte - * - x DI | 2 - - - - 3

Histopathology Findings in Thymus

As indicated below increase cyst formation and atrophy was noted in the thymus in all
test article treated groups compared to those of the controls. The significance of the
findings is not known.

Histopathology Table for Findings in Prostrate

H Estaining] Geoup 1 (Voticis) 2 iTem 3 Viap) A TEn
Organs/Tissues Dose {mg/kg) 0.0 ’ 18 50 150
Findings Animal No. 2 4 € 8 10 12 " 36 18 2 2 24
Trymus
Atcophy + - - 2+ 2+ t £ + + 3% * +
Cyst e - P [ [ P - . . - . .
e e T
{H.E.staining} Geoup 1! ) (!L ~3 TE?) 3 glb-l Tﬁﬂ A {it-1 Yrap)
Organs/Tissuos Doss (Mg} 150
Findings Anknal No, 1 3 5 7 9 11 13 15 17 19 21 2
Thymus
Atrophy % - . % 3 B z F - 2 . .
Cyst e . [ - P -

Histopathology Findings in Testes

As indicated in the table below moderate focal, bilateral degeneration of the seminiferous
tubules was noted in one male in the 5 mg/kg dose group compare to those of the
controls, the significance of the finding is not known.

Histopathology Table for Findings in Testes

[H E.staining] Geoup 1 thickq 2 (s m 3 g«. A ng; 481 T
Ogans/Tissues Doss (mo/ke) 15.0

Findiogs ... AnimaiNo. 2 ‘ 8 3 10 LR '8 I - T
Tostis

Dogenaration, sominiderous tubule, focal, we:au - - . . . . . 2 .

fromangs « P 14 . . . a . P

The histopathological changes in the liver and the kidney consisted of mononuclear cell
infiltration which might indicate tissue response to immunosuppression related to the
exaggerated pharmacology of the compound. Increase in the mononuclear cell
infiltration was also noted in the prostate, although the finding did not appear to be dose-
related. Degeneration of the seminiferous tubules was noted in one mid dose male.
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Increased in the incidence of the mineralization was noted in the oocytes in the ovary.
The biological significance of these findings is not known.

Increase in the microgranuloma formation was noted in the liver and lungs; lymphocyte
infiltration was noted in the urinary bladder. These findings might be indicative of the
increase infection related to the immunosuppressive nature of the compound.
Interestingly, the degeneration of the skeletal muscles were noted at low (2/6) and mid
dose (3/6), the severity index for such findings were higher at high dose, the significance
of such finding is not known. An inflammatory condition was noted at the injection site
with lymphocyte infiltration deep within the tissue. The recoveries of the histological
changes were not studied under this experimental protocol. Therefore, it is not known
whether the tissue changes are recoverable after the 3-months of the treatment period or
not. :

Toxicokinetics:

Blood samplés were collected pre dose and 24 hours post-dose on Days 1, 5, 12, 19, 26,
40, 54, 68, 82, and 92 prior to necropsy.

Blood samples were also collected from all animals for the analyses of antibody to IL-1
Trap in conjunction with TK sample collection. Blood samples were collected pre dose
and 24 hours post dose on Days 1, 5, 12, 19, 26, 40, 54, 68, 82, and 92 prior to necropsy.

Toxicokinetics: Major Findings

IL-1 Trap Concentration

e The mean IL-1 Trap plasma concentration increased more than dose proportionately
after the first injection. The concentrations of the IL-1 Trap in plasma 24 hrs post
first dose were 8880, 43744, and 106279 with 1.5, 5, and 25 mg/kg respectively. A
more than dose proportional increase in IL-1 Trap concentration (4.9 fold) was
noted for a 3.3-fold dose increase in dose (low to mid dose). However, only a 2-
fold increase in plasma concentration was noted for a 5-fold dose increase in dose
(mid to high dose) indicating saturation of the compound in plasma at this time
point.

e There was an accumulation of IL-1 Trap in all dose groups as observed by the
increased plasma level of the compound in the pre dose samples suggesting long
half life of the compound. The accumulation of the compound decreased with the
increase in the duration of the experiment.

¢ The mean plasma concentrations of IL-1 Trap decreased in all dose groups at 24 hrs
post 4™ dose on Day 13 compared to the plasma concentrations that was observed
24 hr post dose on Day 1.

e TheIL-1 Trap could not be detected in the plasma of the animals from the low and
mid dose group after Day 40. The IL-1 Trap plasma concentration was, however,
noted at Day 92 in four animals (#s 19, 20, 21, and 22) from high dose groups. The
concentrations of the IL-1 Trap in the plasma of these animals were, however, much
lower at Day 92 except animal #22. In all of these four animals, the pre dose level
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of the IL-1 Trap was low indicating enhanced clearing and, therefore, less
accumulation.

IL-1 Trap Antibody Concentration

IL-1 Trap antibody concentration was not observed in any of the animals prior to
Day 12.

Anti-IL-1 Trap antibody formation was faster in the low dose animals. In the low
and mid dose group 2/6 animals had antibody formation at Day 12. By Day 19, 6/6
and 2/6 from the low and mid dose group respectively had detectable antibody. The
number of animals showing serum anti product antibody level were 6/6, 5/6, and
4/6 animals from the low, mid and high dose group respectively at Day 26.
Measurable IL-1 Trap antibody was detected from all of the animals from all
treatment groups except one animal (#22) in the high dose group. In this animal pre
dose level of the IL-1 Trap concentration decreased from Day 26 compare to the pre
dose IL-1 Trap concentration at Day 19. Also, the level of the post dose IL-1 Trap
concentration decreased from Day 41 through Day 92 compare to the IL-1 Trap
concentration at Day 27. The decreased levels of the test article in the pre dose
level and post dose level compared to the earlier time points suggest that the
antibody had been formed in this animal; however, due to the substantial level of
IL-1 Trap in the serum, the antibody could not be detected.

Measurable amount of the anti product antibody was found in all animal at Day 92,
except 1/6 animal in the low dose group and 2/6 animals at high dose group.

Mean Plasma Concentration (ng/mL) of IL-1 Trap and IL-1 Trap antibody
(RFU/mL) in Cynomolgus Monkeys

Time Dose Groups
I1-1Trap Concentration IL-1 Trap Antibody Concentration
1.5 mg/kg 5 mg/kg 25 mg/kg 1.5 mg/kg S mg/kg 25 mg/kg
Day 1
24 hr Post 1* dose 8880 43744 106279 BLQ BLQ BLQ
Day 5
Pre dose 5568 15304 99361 BLQ , BLQ BLQ
Day 6
24 br Post 3 dose 17269 40067 208089 BLQ BLQ BLQ
Day 12
Pre dose 10451 17603 32638 113 22 57
Day 13 .
24 hr Post 4™ dose 15155 19420 36236 NM* NM NM
Day 26
Pre dose 56 17 4871 33.6 53 50
Day 27
24 hr Post 8" dose 303 1488 29158 NM NM NM
Day 40
24 hr Post 1* dose BLQ** BLQ 2236 NM NM NM
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Day 41 :

24 hr Post 8" dose BLQ BLQ 19753 NM NM NM
Day 57

Pre dose BLQ BLQ 1298 154 164 477
Day 57

24 hr Post dose BLQ BLQ 19903 NM NM NM
Day 92

Pre dose BLQ BLQ 10503 95 206 356

e NM:IL-1Trap antibody concentration not measured.
** BLQ: Below level of quantification

TABLE 2 GROUP 2
*ND =No Data
3 MONTH RULTIPLE DOSE MOMKEY TOX STUDY STUDY # M8 223.5 {223 .5}
Dosz Leve! {mgikg) 15 BLQ {below Fmit of guantitation) <l ngfimL
Dose Conc. (mgfmi) 25 Statistics were caleulated using zers for BLO
Dose Yoi. {mbikg) 2.08 Cata in ngfmlL Mean of Means = 5583 ngfmb
TAonkay No.
DAY TIME PT. 7F I e oF | 10w | 11F | 12M ean
1 Pre T
2 A br é 8880
3 Pre ; 5566
g 24 hr 17269
12 Pre JRS 10451
13 2 br i 15958
15 Pre . 254
28 24 bir - N 486
28 Pre 56
27 24 hr 303
40 Pre
41 Ao 45
57 Pre ’
£8 24 hr : l
£8 Pre
€8 24 hr
£2 Pre
83 24 br 43
82 Pre
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TABLE3 GRCUP3

3 FAONTH MULTIPLE DCSE MONKEY TOX STUDY STUDY S 2235 *.223.5}
Dose Level (mglkg) 5 BLQ {befow [imit of quantitation) <ﬁ ngimb
Dose Conc. {mg/mi) 25 Statistics were calculated using zero for BLG
Dose Vol. {miskgy 0.2 Data in nghml iean of Means = 25444 ng/mb
Monkay No. I
paY |mMEPT] 13F | M | 45F | eM | 17F | 18M | Wean
1 Pre:
2 24 hr 43744
5 Pre 15304
8 24 hr 40087
12 Fre + 47803
13 24 br 19420
13 Pre . 537
22 2hr 5503
26 Pre ' 17
27 24 hr 1488
48 Pre
41 24 hr 43
57 Fre ‘
58 24 hr /
[:] Pre g
89 24 he /
82 Pre 4
83 24 br /
92 Fre [
TABLE4 GROUP 4
3 MONTH MULTIPLE DOSE MONKEY TOX STUDY STUDY # M 2235 (. 223.5)
Dose Level {mgig} 18 BLQ {below fimit of quaniitation) <4l ngimL
Boase Conic. (mg/mi} 25 Statistics were calculated using zero for BLO
Dose Vol imlLkg) a8 Dste in ngfmi Mean of Means = 90985 ngimlL
bonkey Mo.
DAY TMEPT. | 19F | amm | 21F | zom | 23F | 2am ftean
1 Pre . 79
2 24 hr 106279
5 Pre 893561
B 24hr 208088
12 Pre 32638
13 24 hr 35236
9 Pre 7887
20 24 hr 345562
28 . Pre 4371
27 24 b 29158
40 Pre 2235
41 24 hr 19753
57 Pre 1238
58 24 e 18903
68 Pre | 1181
69 b 11049
§2 Pre | 2224
83 24hr | 12032
92 Pre 10583
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14. Appendix Table No.1: Analysis of Interleukin-1 Trap Antibodies in Monkey Serum

L _srou | Monkes | sex Davs 1 12 18 28 o7 52 %
No. No. MF Leval | Tome. | Voluma Pre Pra Pra Pre Pre Pre Pre
" k] bk 1 (REUSLY | REDmLY | REUADLY 1 IREWImL L JBEWm L BFG). 1 (REUING) ]
1 1 £ o o oeo
1 2 M D 5 D
1 3 F o o peo
1 4 w o 9 pao
1 5 F o o o
1 3 M 0 Y
2 7 £ 15 25
2 5 M 15 2
2 2 F 18 25
2 10 M1 2%
2 # Foos 2
2 12 w15 2
3 1@ F &0 25
3 14 M 59
3 15 F &0 2
3 M 88 2%
3 1 R
3 1= M a8 2 ; . » .
[“Nean TA.080 228303 638048 IGAD1T3 . DEAZ0Bi  J0BAID
2 10 £ % 2 040
4 20 Mo 25 03 /
4 2 F 45 2 020 e
< 22 Moo 28 oa8 / e
s 7 F 5 25 080
< 24 Moo% 26 ess

[Tiean R L N G e

Study title: A 26-Week Subcutaneous Toxicity Study of IL-1 Trap in Cynomolgus
Monkeys Followed by an 8-Week Recovery Period

Key study findings:

Cynomolgus monkeys (7/sex/group) were treated subcutaneously, 3x/week for 26
weeks with 0, 15, 25, 40, or 60 mg/kg. Two animals/sex /group (except the 15
mg/kg dose group) were followed for an additional 8-weeks recovery period.

No NOAEL could be established in this study due to the occurrence of adverse
findings at low dose. The animal #24 (15 mg/kg dose group) showed respiratory
distress on Day 180, and myocarditis which was believed to be due to the immune
related hypersensitivity by the sponsor’s pathologist and reviewer. The risk of
these events to be repeated in human might be less because the protein is
designed based on human protein structure. The sponsor mentioned that in the
clinical development 3% of the patients showed similar reaction. But the intensity
of the reaction was much less than what was observed in the animals.

There were two unscheduled deaths in this study; one male (#46) from 40 mg/kg
showed clinical signs of discomfort at Day 40, dosing was discontinued, the
animals continue to show discomfort, therefore, sacrificed at Day 45,
histopathology showed myocarditis; another male (#54) died after dosing on Day
108, histopathology showed congestion in several organs like kidney etc., this
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animals also showed congestion in lung due to granuloma as indicated by edema
and perivascular lung blockage. Both of these animals did show high antibody
titer, and the sponsor believes that the cause of deaths resulted from immune
mediated hypersensitivity reaction. The reviewer agrees with sponsor analysis of
data from these unscheduled deaths.

e Other adverse events consists of the following: one male from low dose showed
adverse events consisting of breathing discomfort at day 180 (recovered by itself)
and signs of myocarditis; one female treated with 40 mg/kg showed clinical signs
of hypersensitivity, histopathology in this animal was associated with increased
foci at GI tract; and two other males at high dose showed clinical sign of
discomfort, hunched posture etc. around Day 40, dosing was discontinued, these
animals was sacrificed at the end of Week 26, the histopathology showed
congestion in different organs, mononuclear cell infiltration in heart and kidney.
The clinical signs and histopathological consequences associated with these
adverse events appeared to be coincided with the time when the antibody titer was
high in these animals. Therefore, the reviewer concurs with the Sponsor’s
analysis of the data that these events are immune complex mediated
hypersensitivity reaction.

¢ The hematology changes were associated with statistically significant decrease in
erythrocytes and hemoglobin in males, and non-statistically significant increase in
eosinophils in males and females which might be associated with the immune
complex-related hypersensitivity reaction observed in few animals.

e The serum chemistry changes were dose related increase in the number of animals
showing low albumin and low calcium. The significance of these findings is not
known. However, low calcium might be associated with treatment-induced
decrease estrogen production and might further be related to the decrease in the
width of the bones in the knee joints observed histopathologically.

¢ There was a dose related increase in urinary total protein and blood cells in urine;
this might be associated with clearance of the high load of the treatment protein as
well as immune complex.

¢ Histopathological findings show increased incidence of myocardial degeneration
which was mostly associated with the anti-product antibody formation except in
one animal #16, in which no antibody formation was observed, the animal showed
high IL-1 Trap at 26 weeks, terminal necropsy showed myocardial degeneration,
no adverse events, however, were seen in these animals.

» Histopathological findings also showed glomerulonephritis in one female at 40
mg/kg dose and one male at 60 mg/kg dose. Anti-product antibody formation was
high in these animals. However, no eosinophil in filtration was noted.
Mononuclear cell infiltration was noted in kidney.

¢ There was a decrease in lung weight, in animals from terminal necropsy as well as
necropsy; however, no histological correlation was noted. There was an increase
in the weight of the pituitary (75% increases) and adrenal (30-42% increase) from
the terminal necropsy, no histological changes were noted. However, IL-1 is
known to effect the adreno-hypophysis axis, therefore, inhibition of IL-1 might
result different hormone secretion without histological changes. Incomplete
recovery of these parameters was noted after the recovery period.
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e There was a dose related decrease in the thymus cellularity with incomplete
recovery noted at the end of the experimental period; this effect may be related to
the immunosuppressive activity of the compound.

e There was a decrease in the width of the femur growth plate at the knee joint and
closer of the knee plate, the number of animals with such findings increase with
dose indicating that the finding was treatment related.

Study no.: IL-1T-TX03021

Volume # and page #: eCTD submission; Volume 1, Page 1-1418

Conducting laboratory and location: A

Date of study initiation: April 16, 2004

GLP compliance: Yes

QA report: Yes

Drug, lot #, and % purity: IL-1 Trap, Lot # B03015VD600E21A (relative potency
— and Lot # B03015 D600E22A (relative potency — Drug Product description:

IL-1 Trap recombinant protein, 40 mg/mL ina = aqueous vehicle,pH —

containing ™ aistidine. ~ o glycine ' arginine,

* — .sucrose, — oolyethylene glycol 3350,  _

The placebo has all the components of the drug product except the IL-1 Trap placebo Lot
# B04002V700F11A

Methods

Doses: 0, 15, 25, 40, and 60 mg/kg administered 3x/ week, subcutaneously for 26
weeks followed by an 8-week recovery period.

Species/strain: Cynomolgus monkey

Number/sex/group or time point (main study): 7/sex/group in all groups except the
low dose group (see the study design table below).

Route, formulation, volume, and infusion rate: Subcutaneous. The compound was
supplied by the Sponsor as drug product with a concentration of 40 mg/mL. The
volume administered was different in different treatment group (see the study design
table below); the treatment was administered as bolus.

Satellite groups used for toxicokinetics or recovery: Toxicokinetic analysis were
done from all animals, 2 animals/sex/group from control, low mid, high mid and high
dose group was followed for additional 8-weeks after the treatment was stopped for
recovery.

Age: 2-9 years old

Weight: Males weighed 3.14-6.72 kg; females weighed 2.62-4.01 kg
Sampling times: ‘
Unique study design or methodology (if any):
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Table A: Study Design .
Treatment |Testand| Dose Dose Dose Number of Study Specific Animal

Group! Control [ Level |Concentration| Volume animals Numbers
Color Code | Artictes [(mg/kg)]  {mgimL)® [(mLkg)®| Females Males Females Males
1/ white iL-1 o ¢ 1.50 7 7 1°3°% 2°%4°
Placebo 57,9, 6, 8, 10,
11&,&1' 13c‘d ,izz:.d‘l 14c.d
2/green [IL-1 Trap| 145 40 0.38 5 5 159177, | 16° 18°,
19.21,23 | 20,22, 24
3¢blwe |IL-1 Trap| 25 40 063 7 7 259 27° | 26° 28°

29 31,33, | 30, 32, 34
3554 a7°¢ | 369 3g°d

4/red (IL-1Trap| 40 40 1.00 7 7 38° 417 | 407 42°%
43,45, 47, 144, 46° 48,
49% 51°9 | 5004 5o
5/orange [IL-1Trap| 60 40 150 7 7 53° 55° 1547 56°°
57, 59, 61, |58°, 60, 62,

63%9, 65°° | §4°9 66°4

* Nominal dose concentration. Actual concentration of each Iof of test articie was recorded in the
faw data and inciuded in the Final Report.

® Individual animal dosing volume (ml) was calcuiated based on the most recent body weight.
Dose volumes were rounded up {o the next readable syringe increment,

¢ Two animals per sex in Groups 1, 3, 4, and 5 were designated as recovery animals and were
euthanized foliowing the 8-week recovery period.

 Two terminal animals per sex in all groups were designated for Natural Killer {NK) Cell Activity
and Cell Proliferation {CP) analysis. In addition, the 2 recovery animals per sex in Group 1, 3, 4,
and 5 were also be tested for NK/CP analysis.

¢ Dosing was siopped on animals # 58, # 56, and # 46 on Days 33, 39, and 40, respectively.

Observations Times and Results:

Mortality and Adverse event Findings:

The animals were monitored twice daily for the mortality or morbidity findings. There
were six serious adverse event findings from this study (see table below) including two
unscheduled deaths. Two males one each from 40 (#46) and 60 (#54) mg/kg died prior to
scheduled sacrifice. The male #46 (40 mg/kg, dose group) showed signs of discomfort on
Day 40, the dose was discontinued but the animal was sacrificed on Day 45 due to
persistent decrease in the body weight and food consumption and swelling of face and
neck. At necropsy slightly enlarged pale kidney, thickening of the injection site, raised
skin in the midline near the injection site, and an organized thrombus in a large arteriole
of the lung was also found. The male # 54 (60 mg/kg dose group), was unconscious
slightly after dosing, congestion was noted in kidney, lungs, liver, adrenal, and thymus.
Disturbance in circulatory and respiratory system appeared to be the cause of death.
There were two other males in the high dose group which showed clinical signs of
discomfort at Days 35-40, the dosing was discontinued in these animals and the animals
were sacrificed at the end of the 26 weeks treatment period, the major histopathological
changes from these animals showed mono and polymorphonuclear cell infiltration in
kidney and heart. One male animal (#24) from the low dose group showed breathing
problem just after dosing at Day 180, the animal, however, recovered spontaneously.
The histopathological findings in this animal include myocardial cell degeneration. One
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other female (#49) from the 40 mg/kg dose group showed clinical signs of breathing
problem, dilated pupil, and loss of consciousness, the animals was treated with
epinephrine periodically, the histopathology at the end of 26-week period showed
changes in GI tract, raised foci in jejunum and ceca.

All the above mentioned clinical signs and histopathological findings are believed to be

the result of immune mediated hypersensitivity reaction by the sponsor. Reviewer agrees

with this conclusion. In general, the adverse event coincided with high serum titer in
animals indicating that immune complex formation which might be related to these
adverse findings.

Summary of Findings from Animals with Adverse Events:

Animal# & | IL-1 | TK of Clinical Clinical Pathology/ Histopathology
Dose Trap | IL-1 Signs urinalysis
mcg/ | Trap Ab
mL

#46, male NS 1386 Swelling on Increase urine protein and | Myocarditis;

40 mg/kg, mecg/mL. | neck and face, | blood, in urine, increase in | Myocardial cell

dosing hunched BUN, C reactive protein, necrosis, mono

discontinued position. serum creatinine, and

on Day 40, potassium, fibrinogen, polymorphonucl

sacrificed decrease in serum albumin, | ear cell

on Day 45 calcium infiltration in
heart and kidney,
granuloma on a
large arteriole of
lung, pale
kidney,
thickening of the
skin at mid

) dorsal line

#56 male 60 | 132 128 Hunched Increase urine protein and | Chronic

mg/kg, at meg/mL position, blood, in urine, increase in | inflammation of

dosing Day | atDay 40 | liquid feces, BUN, C reactive protein, heart (mild),

discontinued | 40 irritation up to | serum creatinine, mono and

on Day 39, 39 days, then | potassium, fibrinogen, polymorphonucl

sacrificed again around | decrease in serum albumin, | ear cell

on Day 182 Days 80 - 120 | calcium, resolved at Day infiltration in

182 kidney

#58 male 60 | 322 | 843 Hunched Increase urine protein and | Mono and

mg/kg, at meg/mL | position, blood, in urine, increase in | polymorphonucl

dosing Day | atDay 40 | liquid feces, BUN, C reactive protein, ear cell

discontinued | 40 irritation up to | serum creatinine, infiltration in

on Day 33, 39 days, then | potassium, fibrinogen, kidney, and liver,

sacrificed again around | decrease in serum albumin, | hemosiderin in

on Day 182 Days 80 - 120 | calcium, resolved at Day perivascular lung

182

#54 male, NS 1500 No clinical Clinical pathology not Moderate

60 mg/kg, mcg/mL | signs done congestion of

animals at Day kidney, lung,

collapsed 80, no adrenal, liver and

and antibody thymus, edema

sacrificed assessme in lung, vascular

4
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on Day 108 nt was damage in lung
done after
Day 80
#24 male, NS 2195 One minute Increased fibrinogen Myocarditis.
15 mg/kg, meg/mL | post dose, Myocardial cell
animals animal face necrosis,
showed become Increase urine
adverse reddish, and protein and
reaction breathing blood, in urine,
post become increase in BUN,
injection at abnormal, the C reactive
Day 180 animal protein, serum
recovered creatinine,
spontaneously potassium,
fibrinogen,
decrease in
serum albumin,
calcium
#49 female, | NS 4055-563 | Dilated pupil, | No major changes Raised nodules
animals mcg/mL | falling in and on cecal mucosa,
showed from out of widely scattered
adverse Days 80 - | consciousness, white raised firm
reaction 234 cold to touch, foci on serosa of
post labored the jejunum
injection on breathing, the
Day 110, animal
115,152 vomited food
on Day 152

Clinical signs:

The clinical signs in the animals were monitored twice daily throughout the experimental
period. There were no dose related changes in the clinical signs. However, the treated
animals showed more clinical signs than control animals. Following are the major
changes observed in males and females from the different dose groups.

Changes in males: In low dose group males (15 mg/kg), the clinical signs observed were
minimal, only soft stools were noted occasionally. There was an increase in the number -
of males from the high, and high mid dose groups (40 and 60 mg/kg) with loss of fur,
increased irritation, and hunched position at the end of the experimental period compared
to those of the control animals. The clinical signs in the males were most profound in the
low mid dose group (25 mg/kg). Two out seven males (#36 and #38) showed abnormal
clinical signs like head trauma, swelling in hind limb between 30 - 120 day, these animals
also showed skin abnormalities (like scales and occasional scabs) and loss of fur all over
the body around Month 4. These conditions persisted through the end of the study
indicating that the treatment was not well tolerated in the animals. Another male from
this dose group (#26) continue to show discharge from the nose and irritation for a long
time almost up to 6 months, this animals also had hunched position occasionally.

Changes in females: In females from the high and high mid dose group, the clinical signs
observed were loss of fur, and irritation etc. These findings are similar to those observed
in males from the high dose groups. The number of females showing these clinical signs
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was, however, higher (4-5 out 7) compare to those of the males (2/7). Three females
from each group (40 and 60 mg/kg had foamy emesis between Day 87 - 90. The clinical
signs of irritation and fur loss were seen up to the end of the experimental period
indicating that these two doses were not very well tolerated in the female. In the low
dose group bleeding in genitalia was noted in one female for the first few days after the
administration of the drug. At least one animal from the 15 and 25 mg/kg showed emesis
around Day 124, there was an increase in number of females with loss of fur and hunched
position during 4 -10 weeks, after which the animals from the two low dose groups did
not show any clinical signs.

The skin abnormalities observed at high dosages might be directly related to the
compound, the plasma concentration of the compound at high dosages was high and the
number of animals producing antibody at Ligh dosages were low. The other clinical
signs like loss of fur, hunched position etc. were seen at low as well as high dosages.
These clinical signs might be related to the general discomfort of the body associated
either with immune complex formation or the high plasma concentration of the
compound.

Body weights:

There were no treatment related changes in body weight of the animals under this
experimental condition.

Food consumption:
The food consumption was measured twice daily.

There was a decrease in food consumption in 2/7, 1/7 and 1/7 females from 25, 40, and
60 mg/kg dose group and 3/7 males from the high dose groups (see sponsor’s table
below). The changes occurred transiently. The decrease in the food consumption
appeared to be directly or indirectly related to the treatment. The IL-1 Trap plasma
concentration in animal #27 and #37 at the time of decrease food consumption were 1046
pg/mL and BLQ respectively. At the same time the serum concentration of the antibody
in the animal #27 and #37 were BLQ and 1549 pg/mL respectively. The IL-1 Trap
exposure and the anti-product antibody exposure between Days 30 - 40 in the animal #46
was 3.8 and 1386 pg/mL respectively. The IL-1 Trap exposure and the anti-product
antibody exposure between Days 30 - 40 in the animal #54 was 1.5 and 587 pg/mL
respectively. The IL-1 Trap exposure and the anti-product antibody exposure between
Days 4 - 43 in the animal #56 was 132 and 128 pg/mL respectively. There was no anti-
product antibody formation in animal #66 and #61; however, the IL-1 Trap concentration
around Day 97 - 122 in animal #61 and #66 and 1534 was 2492 pg/mL respectively. The
IL-1 Trap exposure and the anti-product antibody exposure between Days 97 - 100 in the
animal #61 was BLQ. The exposure data mentioned above indicate that the decrease in
food consumption may be directly related to IL-1 Trap concentration (#27, #61 and #66)
or indirectly due to immune complex formation (#37, #46, #54), or may be due to
exposure of IL-1 Trap and the immune complex together in the body (#56).

Decrease in Food Consumption:
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Group Animal# | Sex Days Showing Decrease
3 27 Female | Days 76- 80
37 Female | Days 78-83
4 486 Male Crays 30-33, 3640
5 54 ¥ale Days 34-37
56 Male Days 40-43
&6 Male Days 119-122
61 Female | Days 97100
Ophthalmoscopy:

Ophthalmologic examinations were conducted in all animals during acclimation, and
Weeks 13, 26, and 35 prior to necropsy. No ophthalmological changes were noted in this
experiment. '

EKG:

All animals were examined for ECG using leads, QT changes, and heart rate during
acclimation, and Weeks 13, 26, and 35 prior to necropsy. There were no treatment-
related changes in the ECG parameters.

Hematology:

The hematology and coagulation assessment was performed on all animals twice during
acclimation and during Weeks 2, 4, 7, 10, 13, and 26 and at the end of the recovery
period at Week 34.

The hematology and the coagulation parameters evaluated and the methodology followed
is reproduced from the Sponsor’s table below.

Erythrocyte count (RBC) l X0ebiul
Letkocyte count {ABC) [ I K1Gednl.
Hematocrit value (HCT) I Caleulation T %
Hemoglobin concentration (Hab) ( Al
Platelet count {PLT) \ X18e3iul.
Mean platslet volume MPY} Calcutation N L
tean corpuscular vofume (4CV) | Calculation l fl
tean corpuscuiar hemoglobin Calculation PG
{MCH) ' - i
Mean corpuscular hemogiobin LCalculation gidl
concentration (MCHC) _4
Reticulocyle count (Refic) ! J | %

i -
Differential lsukocyte count { \ . { ) X10e3ful.

Prothrombin Ty
Acthials Parl TRroMmbOpIASTN / ,
Time (APTT) / o /
Fibrinogen (Fib}

/ SeCONds

mgiaL
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Summary of Changes in the Hematology Parameters: 6-Month SC

Dose Groups
Parameters
Male Female
0 15 40 60 0 15 40 60
mg/kg | mghkg | mg/kg | mg/kg | mg/kg | mgke | mgkg | mgkg
Erythrocyte x10E3/uL
Days -12 5.7+0.2 5.1+0.4 5.430.3 36301 | 53202 5.4+0.1 5.2+0.4 55605
Week 13 5.7+0.1 5.0+0.4 5.120.1 5.2:0.6 5.1+0.2 5.3+0.2 5.1+0.4 5,340.3
Week 26 5.6£0.1 5.1+0.4 5.3+0.2 3.2:0.4 5.2+0.2 5.2+0.1 5.1+0.2 5.340.3
8% 3%
Week 34
6.04 59 5.6 53 52 53
Eosinophil x10E3/pL
Days -12 0.1:0.01 | 0.09+0.08 0.2+0.1 6.09:0.64 | 0.1320.07 | 0.19x0.1 | 0.18+0.07 | 0.26+0.02
Week 13 0.16£0.08 | 0.18+0.05 | 0.37+0.03 | 0.49:0.67 | 0.15£0.1 | 0.2120.1 0.22+£0.1 | 0.27+0.03
Week 26 0.15£0.07 | 0.25:0.1 0.4+0.03 | 6.2%:0.0¢ | 0.19+0.1 | 0.22+0,1 | 0.43£0.07 | 0.4+0.03
1.5-fold 1 3-foldt
Week 34 0.1 0.8 0.13 0.19 0.14 0.36

1. The major hematological changes noted at Week 26 were a 3-fold increase in the
eosinophil count at high dose compared to 1.3 fold increase in the eosinophil count in

the control males. There were no such changes in females.

2. There was a very slight decrease in the erythrocyte counts in males and females.

The increase in the eosinophil counts in males might be related to the histopathological
changes observed in these animals. One reason for such increase might be
hypersensitivity; however, why males would more susceptive to such changes is not

known.

Clinical chemistry:

The serum chemistry assessment was performed on all animals once during acclimation
and during Weeks 4, 7, 10, 13, and 26 and at the end of the recovery period at Week 34.

The serum chemistry parameters evaluated and the methodology followed is reproduced
from the sponsor’s table below. There were no treatment related changes in the serum

chemistry parameters.
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» i gidl
Alanine Aminotransferase UL
(ALT) _

Alkaline Phosphatase {ALP) Uil
Aspartaie Aminotransferase Uil
{AST) - '
Bilirubin, Total {Thili} mgidL
Blood Urea Nitrogen {BUN) mgidL
Calclum (Ca) mgidl
Chioride {Ch) mEgf
L
Cholesterol, Total {TChol) I mgidL
Crealinine {CRN} mg/dL
Creatine Phosphokinase {CK) Uil
Ganma Glutamy! Transferase Ui
{GGT) ,
Glucose {Glu) mgidl
Lactate Dehydrogenase (LDH) UL
Phosphorus, inorganic (P} - moddl
Patassium (K) mEy
L
Protein, total (TP} gidl
Sodium {Na) mEg/
L
Triglyceride {Tdg) o )} | mgidl
Urinalysis: .

The serum chemistry assessment was performed on all animals once during acclimation
and during Weeks 4, 7, 10, 13, and 26 and at the end of the recovery period at Week 34.

The sponsor measured following urinalysis parameters using the equipments and methods
listed below.
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Parameter ~  [Mefhod | Apparalus ~ [oae
Color Visual | Not Applicable NA
VYolume Manual Yolumetric Cylinder {mi
Specific gravity Refractometer - NA
oH Test strips NA
Protein Test strips mgidl.
Glucose Test strips mardL
Kelones Test stips v m™giaL
| Bllirubin Test strips , NA
Gecull Biood Test stips / NA
Urohilinogen Test strips B mg/dl
Nifrites Test stips NA
Leukotytes Teststps | | NA
Urine Totat Protein , mgrdl

The statistically significant changes in the urinalysis are listed below

1. There was a dose related increase in the urinary total protein, 2/7 males each from
dose ages 25, 40, and 60 mg/kg at Week 4. One other male from the high dose
also had high urinary protein at Week 10.

2. At least one male out of 2 from each group with high total urinary protein had
abnormal protein. _

3. All of the animals which showed high total protein level at 40 and 60 mg/kg
showed high incidence of blood cells in urine, at similar time points. In addition,
one other male at high dose also showed similar findings.

All the above mentioned findings in males are considered test article related by the
sponsor and the reviewer. However, no such changes were noted at week 26 and at
recovery.

Gross pathology:

The lesions from the terminal as well as recovery necropsy and their correlation with the
microscopic lesion are reproduced below from the sponsor’s table:

There were two treatment related findings of macroscopic lesions associated with the
microscopic lesions in the low and low mid dose. One is thymic atrophy and the other is
foci on the surface of the lung. Interestingly such changes were not noted in the high
dose groups which is suggestive of indirect effect of the compound related to immune
complex formation. The finding of enlarged lymph node associated with hyperplasia
observed at high dose might be directly related to the IL-1 Trap exposure. During the
recovery, adhesion of pericardium of heart and adhesion of lungs with the thoracic wall
(associated with fibroplasia and mononuclear cell infiltration) was noted in animal #63
and 51 respectively (both are females from the high dose group). These are new findings
not noted during the treatment period.
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"8SAN Group Gross lesion Microscoplc lesion
3 Yeomingl § Smalf ayste on plewat xurlsce of lungs oaribronch mma?:&
20 Terming 3 Muarkaxt thymic abrophyy Datrensad velkiadty, moderate
2t | Temminat2 "1 RaHipie non-ramed 100 oi Gorsal pleurs Blackibrown pigrsrt, porvasTa.

sutlace of ongs peritrieiclar, very slight

St | Teninat 3 Marked thymic atopty Mo thyrmus W rimmed fissus
25 | Tewinald Mariedd tyimic atiophy Dereased celitanty, moderate
33 | Tenwinal3 | Few clear foci on surfaca of hungs maamsﬁ:;mm'
42 Tenminal 4 Red nodules oa mucosn of ocum None
42 | Temingl 4 Siight adhesion of gy pleurs fo Bormac wall | None

47 Terminal 4

Hligt bitaterst entargament ot axitary and

Bihi hypbrciacia, paaconex of
iy aad oo & thguined haaph

iguinal iymph sodes 5.
Shghily Tof564 160 HOMWIDS 0N he Cocal

# 4

2 Recovery . Hone

«« o4 Widely scattarod while fodi on jeRmum, raised, None
firm, sensn

51 Recovery 4 1 Ledtsidy of ung adhered o the thovaeic wall, fib%xa,mmﬁwwk
aoxes and pleurs fnfiliration, plevrs, stioM

&3 Reoovery § Btght arthesivn of paricadi 16 heatt None

Organ weights:

The major weight changes are reported in this section as follows and will be discussed in

the histopathology section.

1. There was an increase in the adrenal weight (28%) in males and 42% in females
at low dose. The increase in adrenal weight was also seen in the 25, and 40
mg/kg. No such changes were noted at recovery.

2. The weight of the pituitary gland increased significantly in females, higher
increase (75%) was seen at low dose; increase at high dose was 37%. No such
changes were seen in males. However, during recovery the weight of the pituitary
increased (66%) in males. The weight of the pituitary in females decreased
compare to control at this time with all different dosages.

3. There was a marked decrease (60 - 70%) in the thymus weight in male and
females at all dose during terminal necropsy and the recovery period.

Summary of Changes in Relative Organ Weights:

Organ weights Male I Female

Relative to Brain Dose (mg/kg)

(%) 0 | 15 | 25 T 40 [ 60 | 0 [ 15 | 25 | 40 | 60
Terminal sacrifice

Adrenal 0.68 0.78 0.72 0.78 0.68 0.7 1.0 0.8 0.72 0.8

Pituitary 0.1 0.1 0.1 0.11 0.09 008 | 014 | o1 0.1 { 0.11
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Thymus | 4 | 28 [ 23 | 44 [ 42 [ 51 ]33] 39 [35] 42
Recovery

Adrenal 0.8 0.8 0.6 0.7 0.5 045 | 06 | 04

Pituitary 0.06 0.09 0.08 0.1 [oI2 0.1 [ 0.10 | 0.06

Thymus 8 5 4 6 9.5 7 5 6

Histopathology: Adequate Battery: Yes. Peer review: Yes.

The major histopathological changes in the animals from the unscheduled deaths are
described above in the mortality section of the result. The detail finding from these
animals is reproduced in the sponsor’s table below. Note that myocardial degeneration,
congestion of the kidneys is the major findings from the animal #46 (40 mg/kg dose
group, male, sacrificed on Day 45). And the major findings from the animal #54 were
congestion of the kidneys and congestion of the lungs due to perivascular hemorrhage
and edema, autolysis in ileum and jejunum. Following gradations were used to analyse

the severity of the histology findings.

Grade

Ne abnormat changes
Very slight

Slight

Moderate

Marked

Hon-graded change
Unexamined

C‘.’O‘f%’*!-ﬂ-.

Table 17 - 13 Histopathology Findings in Male Cy fgus. b ¢s (Maoribund Sacrifice)

Study No. Jgme.223

{H.E. siaining] Greup

2

3

&

EY
L-1 Trag
25

iL-% Trag
o

-1 Frap

1
Conerct & Test Articles 111 Placezo
CraansiTissues Dose {mgikg) L]

[EECTI
15

42

80

Findings SSAN N4

NA

NA

45{a

]

Sdrenais
Congestion
Aonta ftheracic)

Brzin stem (medsila oblongata}

Ceeum
Autolysis
Cershelium

Cerebrum ithalamus}

Cejon

Autolysis
Duodenum

Auolysis
Epididymides

Inumasure but normat
Esephagus (theraci}

Eye baliOptic nerve, left
Eye baOntis neree, right

Fermur with knee joint, left {toneitane mamow}
Clozed growth piate

Femur with knee joint. right (beneibone marrow)
Cisad growth plate

Gall bladder

Heart (fe¥ ventricle, right ventriziz)
! fyrorgh lear celt phil) inkitation
Myccacdial call dag | inzralization, focat
Mecsosis

Heart (infervestoular septunt, JeR atrium}

Nononuchear e2ff infiirabion

2+
2+

24

+

U

24

2s
UN

cocco
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e
Table 17 - 20 Histopathology Findings in Male Cy gus Monkeys { d Sacrifice} Study No. qm.n
$H.E. staining] Geoup i F 3 4 [
Confref 8 Test Asticles __IL-1 Placebo 1L-1 Trmp IL-% Trap iL-1 Trap IL-1 Jrap
CrpansiTissues Dose {mgikg) [ 15 28 8 [:[1]
Findings SSAN A Ha & A8(a) 54ib)
fieum
Audolysis. +
Jejizmum
Auolysis - +
Injection sitzs, (skin, back, thorax. uppery
Fizroplasiz, subcutis 2+
Macrophage/moncnutiear soff infitration, subcutis + -
O celt {eos] i) infiltrati subcuts - +
Injection sites. {skin, back thovax, lower}
Firopltasia, subeutis - 24
Mazsophagelmeronvsiear cell infilration, subcuiis ¥+ -
M i ; el {eos; il) infitration, pert subeutis - +
Kidney, feft
Congestion - 2+
L 3 pial matry, g 2+ -
Minerafzation +
i & cel phil} intifiration, & 4
Tubular castsidegenaraion +
Kidney, fight
Congestion - 24
Ingrease, mesangial matrx, glomenyi Z¢ -
Uzerasization *
. ) 5 .
Fubular castsidegeneration + -
Lachimal gland {f=f)
Menonuziear el nfiration - t
Liver, left icke
Cengestion - +
AL «ef miiralion, per E -
Liver
Tongestion - +
] ol mfitraticn, per £ -
Lungs/Bronchi
2 ‘black pigment, pari = + +
< stion, pari h ge and adema - 2+
{rganized thrombus, large arigricte & -
Lymph node, cendeat
Black pigment + -
——

- The major histopathological changes from the schedule necropsy are listed below.

1. There was an increase in the incidence of the injection site reaction in the
treatment group (76% male and 91% female) compared to the controls (5% in
male, and 17% in female). The changes were slight to moderate. The severity of
the changes was higher at low dose. These changes are consisted of mononuclear
and polymorphonuclear cell infiltration related to inflammation and considered as
treatment related. In the recovery group no animals from the high dose group
showed injection site reaction, however, 4/4 and 3/4 animals from the 25, and 40
mg/kg group showed similar effect compared to that of the terminal necropsy
indicating incomplete recovery in these dose groups. Detailed of the
histopathological findings related to changes in the injection sites are shown from

the sponsors table below.

Injection sites

Table {7 - 1 Histopathology Findings in Male Cysomolgus Monkeys (Terminal S actifice)}

Study No. SERME223.17

{H.Z. slaining] Braup

¥ 2 3 4 El
Contre? & Test Asticles {L-% Placebe -1 Trap iL-1 Trap -1 Trap IL-1 ¥rap
OrgansiTissuss Doss {mg'kg) [ 5 % 42 a0
Findiogs SSAN 2 4 & & 10 6 12 30 22 24 22 2K 30 22 34 40 2 44 4% &6 E5 60 92

Males: Terminal Sacrifice
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injection sites, {skin, back, thorax, upper}
¢ 3 cef it

perivascuiar, subsusis R Y -t o+ &% &£ 4 = & E O+ 4 + + -
fnjeclion sites, {skin, back sherax, Jower}
", " L N cef feosinophil} &
perivascatar, subsulis L T S S R I I T T B t =
injection sites, {skin. back, lumbar, uppery
Mazaphage infilzation, dzmis L e - - e - - - - - - - - - -
# ly iear cell(eos) i) infifration,
petivaszutar, subsutis S s = s = 2 £ 2 0+ 2% - 3 o+ £ %2 ¢ 4+ = D4 I
injection sites, {skin, back, lumbar, lowess
¥ polymorp D Ih zosinophil) inffiraticn,
pesivascular, subsufis L A RN T 2 > Ak AT - T + - =
Male: Recovery
{HE. staining] Group 1 3 4 5
Conbrol & Test Artcles iL-§ Placebe -4 Frap Lt Trap i-17rap
Organs/Tissues Dot mpikg} 1] 25 A5 [2]
Fingdings i 554N 12 4 36 38 56 52 8¢ 83
injection sites, {zkiss, back, thorax, apper)
oot infiltration, pery - - - ES E3 - - -
injection sites, {skis, back thozax, lawer} .
a lear sei i . pers - . - P - . . -
Female: Terminal
Necropsy
H.£. staining] Sroup 1 2 3 4 &
Tonteol & Test Articles -1 Placeba ¥.-1Feap -1 Trap -1 Trap f2-1 Trap
. Orpans/Tissues Dase (mgikg} a 13 b3 40 £0
Fingings SSAN Y 3 § 7 ¢ 15 17 18 21 23 25 37 2% 31 33 30 4% 43 45 47 53 55 657 6 &9
infection sites, {skin, back, thorax. sppes}
Kammary gland. suboutis - - - - - R B - - - -
Mong sApolymorp celi phil) infitation,
pErivascular, suboul’s = s - - 2+ 2 2 o2 U £ £ 4+ 2 4 2 £ 2 £ 0+ £ £ E %
injection sites. (skin, back thorax, lower}
M p {ear celf 7 ily infilteation,
perivasoular. suboulis - - - % - X% - 3 ¢ U £ 2 2 2% 0% 2 o5 £ 2 2 £ 2 % £ 4
injection sites, {siin, bask, lumbar, upger}
Foreign bedy {plant) granuioma L L € T
5! X P celf fzosinephil) bfifration,
perivasoolar, suboutis - - - 2x 2 - 24U 2 0 2 25 02 £ & - £ £ &£ = 4 £ %
injeciion sites, {skin, back, lumbar, lower)
M lear el inophil} infiltration,
perivascular, subsuets - - - - U o+ o2 < + U 2 % £ + 2 I 2 £ - %  : %
Female: Recovery
HE. staining] Greup ¥ 3 4 §
Cordrol & Tast Arlicles it-1 Placebe -1 Frap it-t Trap iL-% Trag
Crgans/Tissues Cose {mpkg) [ Rl 48 ]
Findings SEAK # 13 E 37 4% 5% €3 €3
Injection sies. {skin, back, thorax. upper;
Mononuglear ced infilfratien, pervaseulas, subscutis - - E + Ed - - E3
Injection sites, {skis, back thorax, jower}
Mononucltear ceff infiliration. perxascular, subeutis E3 - E3 + H - -

2. There was a treatment related change in the kidney in 2/14 animals (#62 male,
high dose male and #47, high mid dose female) in the high dose group. This
change was associated with an increase mesangial matrix, glomeruli and an
increase in eosinophil infiltration indicative of glomerulonephritis. Animal #62
showed tubular degeneration also. The antibody titers in the animal #62 and #47
were 160, 197 meg/mL respectively. The IL-1 Trap plasma concentrations in
these animals were close to BLQ. However, the histopathological changes of the
kidneys from these animals was similar to the histopathological changes observed
in the animals #46 and #54 which were subjected to necropsy after unscheduled
death. The sponsor’s pathologist believed that the severity of congestion in the
kidney of the animals from the unscheduled death was because of eosinophil
infiltration in the kidney of these animals due to hypersensitivity reaction. No
such eosinophil infiltration was noted in the kidneys from the animals #47 and
#62. The low antibody titer in these animals might be the cause for the less
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severity in the glomerulonephritis in these animals. The increase in the kidney
weight in the treated males might be related to the histopathological changes
associated with the increased mono and polymorphonuclear cell infiltration in the
animals from the treatment group. Increase in mononuclear cell infiltration was
noted in higher incidence in the high dose animals (see histopathology summary
table). At recovery, mononuclear cell infiltration was still noted indicating partial
recovery, however, changes in the mesangial matrix of the kidney was not evident
at this time. Detail of the kidney changes are reproduced below from the

sponsors’ table.
Kidney
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3.

Heart

The histological changes in the heart were not associated with gross lesion or
weight changes. Myocardial cell degeneration and necrosis was observed in one
male (#24) in 25 mg/kg, the changes in this animal were similar to the animal
#46, the animal that died during the experiment. The peer review pathologist
suggested that the necrosis in the heart may be associated with hypersensitivity
reaction as eosinophil was observed in the tissue. The catecholamine released by
the stressed adrenals might also result such changes, an increase in the adrenal
weight is also noted in the animals from the treatment group indicating increased
stress condition. One out of fourteen control animals showed myocardial
necrosis. The incidence of the occurrence of the myocardial necrosis in the 15,
25, 40, and 60 mg/kg dose groups were 2/10 (animals #15 and #16), 3/14 (#24,
#31, and #36), 1/14 (#46), and 1/14 (#62). The antibody titer in the animals #15,
16, 24, 31 and, 36, 46, and 62 at Day 180 was 2354, BLQ, 2195, 2223, 2139,
BLQ, and 197 mcg/mL respectively. The IL-1 Trap plasma concentration in the
animals #15, 16, 24, 31 and, 36, 46, and 62 at Day 180 was 41, 800, not
significant (ns), (BLQ), (ns), and (ns) pg/mL respectively. Note that the animal
#16 is the only animal which showed apparent discomfort like respiratory
problem at the end of the treatment period at Day 180, this animal recovered
spontaneously and immediately. However, it is noted that there was no antibody
formation in this animal during the treatment period, also, IL-1 Trap plasma
concentration in this animal at the time of the adverse event was approximately
800 pg/mL indicating that this finding is directly related to the IL-1 Trap
treatment. IL-1 is known to have profound effect on adrenal both cortex and
medulla, therefore, inhibition of IL-1 might relate to adrenomedullary hormonal
secretion which are known to produce myocardial cell degeneration in different
concentrations. The necrosis in all of these animals was associated with
mononuclear cell infiltration. The pathologist suggested that myocarditis induced
by catecholamine and hypersensitivity although differ in morphology, may not be
mutually exclusive and both might have occurred in #24 and #46. Myocardial
necrosis was not observed in the recovery animals. A detail histopathology
finding from the sponsor is reproduced from the sponsor’s table below.

Table 17 -1 Histopathology Findings in Male Cynomoalgus Monkeys {Terminal Sacrifice} Study Now 223,47

IH.Z. slaining] Proup ]
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Male: Terminal Necropsy
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4. The decrease in the weight of the thymus tissue and atrophy of the thymus during
gross necropsy observation was associated with the histopathological observation
of the decreased cellularity and might be directly related to the pharmacology of
the compound. This finding might be related to the expected immunosuppressive
activity of the compound. )

Thymus:

Male: Terminal Necropsy

Table 7 -1 Histopatholegy Findings in Male Cynomelgus Monkeys (Terminal Sacifice) Study No. ‘223.!7
y
iH.2. staming] Group % 3 3 % &
Gonirot & Test Aclicles iL-% Placebe 3E-¢ Trag ot Trap % Trap IL-1 Trap
CrgansiTissues Dose (mykg) @ 8 2% 42 30
Fin: SSAN 2 4 8 8 10 ¥ 18 25 22 24 28 38 30 22 36 40 42 44 43 6¢ 56 G0 62
Tt Ty g = ———
Thymus
Derreased esiluiarity I ¥ L T S S S S, - X - -
Mo thymas in iimmed tasue - - F - - P . .- . F P . - - - L - - -
Male: Recovery
HLE. staining] Sroup 1 . 3 4 5
Control & Tast &sticlas iL-% Placebe -1 T3p iL-1 Trap iL-1 Trap
Orpans/Tissuss Cose {mykg) [ 25 42 [
Findings SSAN 12 " El] 38 &0 52 (3 [
Thyreus
Desreazszd cefhdlariy - - E + - H + H
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Female: Terminal Necropsy
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5. The increase in weight of the testes may be associated with water retention;
however, aspermatogenesis was noted in one animal at 40 mg/kg, mineralization
of the seminal vesicle was also noted in this animal. Although the weight of the
testes remained higher than the control in the recovery group, there were no
histological changes associated with the weight changes of the testes during
recovery. Two females at terminal necropsy had mononuclear cell infiltration and
had decreased weight of the ovary, because the finding is at high dose, it appears
to be related to the test article. Increase in weight of the ovaries during terminal
necropsy was found to be associated with mineralization of the follicles; the
incidence was higher in 15, and 25 mg/kg. Interestingly, no such incidence was
noted at 40 mg/kg during terminal necropsy in ovary, however 2/2 females with
this dose group from the recovery animals showed similar finding indicating late
occurrence of toxicity at higher dose.

6. The significant decrease in the lung weight in the animals during terminal and
recovery was not associated with histological changes; however, immune
complex mediated decrease in the lung weight might be one explanation for such
changes. The histopathology findings from the sponsor’s table are reproduced
below. '

Lung
Male: Terminal Necropsy
Table 47 - 1 Histopathology Findings in Male Cy igus Monkeys (Terminal Sacrifice} Study No. gih223.47
{H.£. staining] Eroup 1 2 3 [ 3
Conirot & Test Articles iL-% Flacebg £t Trap L1 Trap k-1 Trap IL-1 Frap
Crgans#Tissues Dosa (mgikg) [] 15 2 49 80
Findings SSAN 2 4 8 & 10 $£ 18 20 22 24 38 3§ 30 32 34 40 42 44 4% 65 55 60 92
x —
LyngsiBronch:
B pigment, peri latiperizronahi ¥ £ ¢t £ 2 % - 2 t & & % £ 2 3 % = £ & % t %
Hemosicerin, pervascular D T - . - - - - ¢ - -
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Male: Recovery
IH.E. staining] Group t 3 &
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Findings R , SSAMN 12 14 36 38 50 52 8 68
Lungs/Bronchi
a tolack pig , pec ik i % . + £ * £ +t E
Monongclear cel infittration. pervascular, facal - £ - -
Female: Terminal
Necropsy
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7. There was an increase in the organ weight of the pituitary gland compared to
controls; the compound is expected to modulate different hormones, however,
there were no histological changes associated with the weight change. The
changes in the pituitary may be related to the over or under activation of hormone
secretion due to the exaggerated pharmacology of the compound; however, in the
absence of such data, this observation could not be explained.

8. A unique finding with this compound was changes in the knee joints (closed
growth plate) and decrease width of the growth plate in males and females with
this compound is increase in the knee joints which is believed to be treatment
related by the reviewer. In males increased incidence and severity of the findings
were noted at 15 and 25 mg/kg group, no such changes were seen in recovery
animals. In females, increase in the number of animal with similar incidence
increased with dose. The severity index was higher at 40 mg/kg compare to the
animals from other dose group. One out of two (1/2) females at recovery showed
similar finding indicating incomplete recovery. The IL-1 related modulation of
the bones are well known, the findings might be related to the exaggerated
pharmacology of the compound. Changes in femur/knee joints are tabulated in
sponsor’s table as shown below.

Femur

Male: Terminal Necropsy

Table 17 - 1 Histopathology Findings in Male C gus Monkeys {Terminal Sacrifice} Study No.Jglie-223.17
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Female: Terminal Necropsy
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Summary of the Histopathological Findings:

Tissue Findings Male | Female

Dose (mg/kg)

0 [ 15 [25 T[40 |60  Jo 15 [25 T[40 [eo0

Heart

Mononuclear cell 1/5;% 3/5;+ 3/5;+ - 2/4;+ 1/5; Vs;+ | 1/5;+ | 3/5; 4/5;
infiltration * +4, | allx

+
Myocardial cell 1/5:+ 1504+ | 2/5+ 1/5+ 1/5;+ 15+ | 1/5;
degeneration/necrosis

Injection sites(skin, back, thorax, upper

Mononuclear cell 1/5;+ 5/5; 20k 5/5; £, 4/4; &, & 2/8; £+ | 2/5; 45U | 5/5; 5/5; 5/5;
infiltration 24024 | kEAF | 2 U 24, | xax | alls, | allk,

all+ 2+,2+ | £2+
Kidney

Mononuclear 4/5;all: | 2/5; all: | 3/5; allt | 4/4; all: 4/4; & 2/5; 3/5; 3/5; 5/5; 5/5;
/polymorphonuc]ear +,t all+, allt, allx, all%, allx,
cell infiltration

Increase mesengial - - - - 2/5; + - - - 1/5;
matrix,
gomeruli/increased
eosinophil infiltration

Liver

Mononuclear cell 2/5; 3/5; 3/5; 2/4; Va3 2/5; 3/5; 15+ | 3/5; | 3/5;
infiltration all = all £ all £ all £ all £ all+ | allk ES all:

Hepatocyte - 1/5; % - - - - - - - -
degeneration

Lung

Mononuclear cell Y + Y+ | Ya+
infiltration

Male/Female Reproductive organ

Testes, - - 5,2+ | _ -
aspermatogenesis

Seminal vesicle/ 35, all+ | 2/5; x4 | 4/5; 2/5; &, £, | 2/5; £+
mineralization of 4,24+
lumina

Ovaries 1/5; | 3/5; 3/5; - 1/5;
/mineralization of + all: | %2 +
follicles
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Uterus/ mononuclear - - - - 2/5;
cell infiltration alks
Immune System Tissues
Thymus-decrease 2/5; Va3 3/5; %; Yas 2/5; 5/5; 4(5; 5/5; | 5/5;
cellularity (one S A e 2 2 A YO B e A
. . . P +y+, +,+ 24 | 244
unexamined tissue in + + +
low dose group)
Submandibular gland 1/5; 2/5; 1/5; 2/4; 2/4; 2/5; 4/5; 3/5; 3/5; 2/5;
all + all + all + all £ all + all + all+ | allx all+ | all+
Cervical lymphnode | 15+ [ U5z | 15« 1/5; & s | 52 | [ s« |35 T 1S
+ allx | ;+
GI Tract Tissue
Stomach/decrease in | - - 1/5; 3+ - Vis2+ | 1/5,3+ | - - 5 | _
parietal cell in *
pylorus and increase
in mononuclear cell
infiltration
Duodenum/ - - - - - 15+ | _ _ 15 | _
hyperplasia 2+
Skeletal system
Femur/decrease in - - - - - 1/;, ;/g;f, g/s; gls; S/f);
+ -+t +, +
growth plate S A R B Y
P P
Note: +: very slight, +: Slight, 2+:moderate; 3+ marked

-: no changes noted
P: non graded change
U: unexamined

C - Reactive protein Analysis:

Blood was collected from all animals once during acclimation and 6 hours post dosing on
Day 1, 5 and Weeks, 4, 13, and 26, and at the end of the recovery period at Week 34.

The major findings with the C-reactive protein are as follows:

1. 25 mg/kg dose group: high C-reactive protein in one male animal #30 at week 4
and 26

2. 40 mg/kg dose group: high C-reactive protein in two male animals #44 at week 4
and #48 at week 4 and 13.

3. 60 mg/kg dose group: high C-reactive protein in one male animal #62 at week 4
and one female at week 26.

Complement Analysis:

Complement was analyzed from the plasma of the blood that was collected from all
animals once during acclimation and 6 hours post dosing on Day 1, 5 and Weeks, 4, 13,
and 26 , and at the end of the recovery period at Week 34. The sponsor measured the
Complement C3a (which is generated via classical as well as alternative pathway), C4d
(which is unique to classical pathway), and sC5b-9 which is generated by the assembly of
CS through C9 as‘a consequence of activation). There was a dose dependent increase in
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- the C3a level in males between Weeks 4-13. The C3a level in control, 15, 25, 40, and 60
mg/kg dose ranged from 153-164 ng/mL, 159-492 ng/mL, 211-1010 ng/mL, 284-1099
ng/mL, and 161-1762 ng/mL respectively. No such changes in females were observed.
There were no changes in the other complement factor tested. The activation of the C3a
in males is clearly treatment related as concluded by the sponsor. This indicates an
increase in alternative pathway of complement activation as C4d was not activated.
Although the biological relevance of the finding is not clear, this result might be an
indication of increased immune complex formation in males which resulted in
complement activation.

Immune Function Assays

Samples were collected from all animals once during the acclimation period, from two
terminal necropsy animals per sex per group, and all recovery animals during Weeks 2, 4,
13, and 26 of the dosing period, and from all recovery animals during the last week of the
recovery period. Samples were collected at least 24 hours after dosing.

An in-vitro NK activity assay was performed by

/ / Due to the very hlgh animal to animal variation

with the increase in the -2 stlmulated NK cell activity, appropriate interpretation of the
data is not possible.

An in vitro PBMC proliferation assay was performed by -

T TS

were no treatment related changes in the T-cell prohferatlon under this experlmental
protocol.

Toxicokinetics:

Blood samples was collected on pre dose and 24 hours post dose on days 1, 5, 12, 19, 26,
40, 54, and every 4 weeks thereafter for the remainder of the dosing period. Samples
were also collected on weeks 28, 30, and 34 of the recovery period. Plasma sample from
the above mentioned time period was prepared to conduct IL-1 Trap toxicokinetics.
Similarly serum was prepared from the sample to conduct the quantization of the anti
product antibody.

Assessment of IL-1 Trap Plasma Concentrations:

There were no major differences in the males and females in the toxicokinetic profile.
The following tables show the plasma concentration at different days of treatment. There
was a dose dependent increase in the plasma level in Day 1 (130, 260, 354, and 553
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mcg/mL with 15, 25, 40, and 60 mg/kg respectively. Similar dose dependent increase in
the plasma level was noted up to Day 12 with all doses. Accumulation was noted with all
doses, higher the dose resulted in greater accumulation. The terminal phase half life of
the compound was demonstrated to be 60 hr; therefore, accumulation is expected with 3x
administration/week. There was a decrease in the mean peak and trough drug
concentrations compared to the first dose after the 5™ dose which was maintained with
the 15 and 25 mg/kg dose through the end of the study. However, with 40 and 60 mg/kg
another increase in the mean peak and trough was noted at Day 40. In the animals from
the 40 mg/kg the mean peak and trough concentration the IL-1 Trap continued to increase
in the plasma in the subsequent days and exceeded that of the first dose around Day 180.
However, in the animals from the 60 mg/kg treatment group the mean peak and trough
plasma concentration continued to increase in the subsequent days and exceeded that of
the first dose around Day 80.

The sponsor’s plasma concentration data for the IL-1 Trap from the individual animals
showed that most of the animals (9/10) in the low dose group (15 mg/kg) showed
decrease in the IL-1 Trap level between Day 20 - Day 27. One male (#16) continue to
have increased plasma concentration of the therapeutic protein throughout the
experimental period. Interestingly, two females in this group started showing increase in
the IL-1 Trap concentration from around Day 80 of the experimental period.

In the low mid dose group (25 mg/kg), the individual plasma concentration data from the
animals showed that 11/14 animals showed a decrease in the peak and trough level.
However, one male (#26) and two females (#25, and #27) continue to show increase in
the IL-1 Trap plasma concentration throughout the experiment. Two females at this dose
group started to have an increase in the plasma level again from Day 80 of the experiment
(#33 and #29).

In the high mid dose group (40 mg/kg), the individual plasma concentration data from the
animals showed that 10/14 animals showed a decrease in the peak and trough level.
However, two males (#50, and #52) and one female (#39) continue to show increase in
the IL-1 Trap plasma concentration throughout the experiment. Two females (#41, #45,
#51) and one male (#44) from this dose group started to have increase plasma level
between Days 40-81 and their plasma IL-1 Trap level at the end of the experimental
period was close to their peak IL-1 Trap level that was observed after the 5% dose. In the
high dose group (60 mg/kg), the individual plasma concentration data from the animals
showed that 5/14 animals showed a decrease in the peak and trough level between days
20-27. Most of the animals continue to show increase in the IL-1 Trap plasma
concentration throughout the experiment. The animals (#s 54, 56, 58, 60, 62, all males)
which showed a decrease in the plasma level of IL-1 Trap between Days 20 - 26 did not
show an increase in the plasma for the rest of the experimental period.

Mean Plasma Concentration of IL-1 Trap and IL-1 Trap Antibody in
Cynomolgus Monkey

Time IL-1 Trap (ng/mL) Time IL-1 Trap Antibody
‘ U/mL)
Dosages mg/kg Dosages mg/kg
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15 25 40 60 15 25 40 60
Day 1 130 260 354 535 Day 1 BLQ BLQ BLQ BLQ
Day 13 124 251 583 1079 | Day12 3-77 5-16 3.2-18 4-11
Day 27 29 116 255 915 Day 26 21-574 7-330 2-1207 3-186
Day 41 20 129 278 1125 | Day 40 15- 9-1346 7-2546 3-843
1448
Day 85 43 188 231 1260 | Day 80 74- 15-2644 40-4055 84-
3406 1500
Day 181 78 202 781 1616 | Day 180 18- 2.5-2224 3-1463 2-198
2354
Day 234 118 0 1.77 1.43 Day 234 NR 72-1653 16-2907 35-76

Mean Plasma Concentration (ug/mL) 15 mg/kg and 25 mg/kg
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Mean Plasma Concentration (ng/mL)40 mg/kg and 60 mg/kg

All Mogkens All Monkeys
Day Tiaw Mear® | SEM® | lovense™ | ZofAmuals || Mean® | SEMY | Increase® | #of Animals
1 {min T 00 Vi i 0.3 016 ¥A 14
2 Xk T m 53336 3609 533.13 14
5 Oodin | 0730 | %37 | M i 12567 | %658 | NA 1
6 2k s | s | my i 16438) | 17706 | 389.08 14
17 O TRV EERR m 118008 | 14364 NA 4
13 2k R Il 10798 | 2502 | -100%5 L]
19 Omin | g [ o | W i MIT | 1040 | NA L
0 2 a0 | o [ an m 8624 | 1B 13531 14
26 Gmin | 36 | 646 | WA i 7 | 1M | NA 4
7 o TR TR m 9567 | 1BB | 138 14
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Table 9. Maonkey Plasma Concentrations (megiinL) of IL-1 Teap in the 60 mg/kg Cohort

Monkey & (Sex)
Day | Time | 53 &) IS“(M)I 5@ | 55@@! 376 | 58(M)| 59 @) [GO(M)[ 61 ) ] 62«3&4)[ 63 F | 64(2\-9[ L33 | 66@'
T | Oom N
A
5 Cuin
24h
7 ] Oz
13 24n
© | Ocmn
T
2% | Omin
27 2
it
41 2
80 | Omin
81 24
136 | Oum
157 4
19 | Omn
18’ | b
192 | Rec
B3 [ Re
Rac = Recovery Sample NS =No Sampte wx=Not Recovery Animal BLQ=Be1m\r1:'mitcanﬁtaﬁm(~:}rg&ﬁL)'

Assessment of IL-1 Trap antibody Concentrations:

The animals which had a decrease in IL-1 Trap concentration demonstrated an increase in
anti-product antibody formation.

The anti-product antibody formation in the low dose group (15 mg/kg) was observed in
9/10 animals between Days 20 - 26. The animal #16 which continued to show in crease in
the plasma concentration of IL-1 Trap did not produce any antibody. The range of
~ antibody formation, however, varied widely. The antibody formation ranged between
— .ncg/mL) in 3/9 animals (all females). The range of “antibody formation in the
rest of the animals from this group varied between ~—— - meg/mL). It was noted
that the timing of antibody formation in the animals coincides with the time at which the
IL-1 Trap plasma concentration decreased in these animals.

Table 12. Anti-IL-1 Trap Antibody Titer (RFU/ml) in Monkeys Administered 15 mgfkg IL-1 Trap.

Monkey # (Sex)
Day Thne 5@ [ ey [ 7@ [ 860 | @ | 2000 | a® | D¢ | 5® [ #on |
i Predose
12 Predose
26 Predose s o / . /
40 Predose | / )
80 Predose ' Y o
136 Predose
188 Predose .

BLQ = Below Limit of Quantitation (<48@RFU/mL}

The anti-product antibody formation in the low mid dose group (25 mg/kg) was observed
in 11/14 animals between Days 20-26. The timing of the antibody production is similar
to the time when decrease in the IL-1 Trap concentration was noted in these animals.
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The animal #25, #26 and #27 which did not show a decrease in the IL-1 Trap
concentration did not show antibody production. The range of antibody formation,
however, varied widely. The antibody formation ranged between was low in 1/5
mcg/mL), in rest of the animals the amount of antibody varied © —— mceg/mL). -All
the recovery animals (2 females and 2 males) showed antibody in their serum at the end
of the recovery period (the level ranged from ~——  mcg/mL at week 234).

Table 13. Anti-IL-1 Trap Antibedy Titer (RFUrsmlL) in Monkeys Adusinistered 25 mg/kyg I-1 Trap

T Monkey Z (Sex) ]
Dy | Twe [Z® T2l 20 [ 26 [ 000 [ 310 [ 260 B0 [ 300 [ 56 [ 660 | 576 | 580 |
1 Predose
12| Predose
36 | Predose | / / / A .
40 - | Predose
80 Predose /
136 | Predos: ) : )
180 | Predose | ] /
103 Rec '
306 | Rec_
234 Rec ° - .

BLQ = Below Limit of Quantitation. (WWPRFU/mL) NR= Tot Recovery Animat

The anti-product antibody formation in the high mid dose group 40 mg/ke) was observed
in 11/14 animals between Days 20-26. The timing of the antibody production is similar
to the time when decrease in the IL-1 Trap concentration was noted in these animals.
The animal #39, #50 and #52 who did not show a decrease in the IL-1 Trap plasma
concentration did not show antibody production). The animals (#s 41, 44, 45, and 5 1)
whose plasma concentration of the IL-1 Trap was close to the peak (maximum
concentration observed at 5" week) at the end of the experimental period showed very
little antibody production at this time. One out of two females showed significant
amount of the antibody at the end of the recovery period. The other female (#51) which
were sacrificed at recovery showed less antibody formation compare to the females in the
group which were sacrificed terminally. The two males in the recovery group did not
show any antibody production. Therefore, recovery of the antibody production from this
dose group can not be ascertained.

Table 14. Anti-IL-1 Trap Antibedy Titer (RFUsimL) in Moukeys Administered 40 mgfkg IL-1 Trap

Monkey # (Sex)

Day | Time 39®|40M|41(F)|42(?\&}|43(P)|44(M)|45(F)|46€M)|47®I48(MH49(’:')!50(1\1)!51(1"5!52@
1§ Predose i |
12 | Predose
26| Predose
40 [ Predose
80 | Predose ) '

136 | Predose
180 | Predose
182 ] Ree - - )

206 Ree |
334 | Rec !

BLQ =Below Limit of Quantitation (<@ RFU/mL) NS =No Sample NR = Not Recovery Animal

The anti-product antibody formation in the high dose group 60 mg/kg) was observed in
5/14 animals between Days 20-26. The timing of the antibody production is similar to
the time when decrease in the IL-1 Trap concentration was noted in these animals. The
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animals that did not show a decrease in the IL-1 Trap plasma concentration did not show
antibody production. The maximum amount of antibody formation in these animals were
seen between Days 40-80, however, 1/4 animals (male) showed detectable antibody level
at recovery.

Table 15. Anti-IL-1 Trap Antibody Titer (RFUfmL) in Monkeys Administered 60 mg/kg IL-1 Trap

Monkey # {Sex)

Day

Time |BH[MAM[SH[M[TG[EM[IBH[OM[EIH (2] GEH6A0D] 6 E 60D ]

i

Predose

i2

Predose ,

26

40

80

136

180

182

206

Predose 1
Predoge -
Predose _l
Predoze
Predos+ ‘
Rec -
Rec ' /

234

Rec

BLQ = Below Limit of Quantitation (<~ RFU/mL) NS =No Samgple NR = Not Recovery Animal

Conclusion from the Toxicokinetics Assessment of the IL-1 Trap and its Antibody:

Following major conclusions may be drawn from the toxicokinetic analysis of the
therapeutic protein:

L.

2.

Administration of the IL-1 Trap protein resulted in the formation of anti-product
antibodies in the animals from all dose group, between 3-4 weeks.

The increase in the antibody production was directly related to the decrease in the
plasma concentration of IL-1 Trap suggesting increased clearance of the IL-1
Trap by the antibody.

The number of animals producing the antibody is higher at the low dose.

More animals from the low dose group showed antibody in the serum at the end
of the recovery period compare to the control.

Some animals from all dose groups either do not produce anti-product antibody or
the clearance of the anti-product antibody was very high in these animals. These
animals showed high accumulation of the compound throughout the experimental
period, consistent with conclusion that the anti-product antibody formation was
not occurring.

Between weeks 40 - 80, several animals in the 25, 40, and 60 mg/kg dose group
showed anti-product antibody as well as IL-1 Trap levels indicating that the
animals are exposed to the immune complex as well as the proteins at this time
period.

Study title: Six-Month Intravenous Toxicity Study of IL-1 Trap in Cynomolgus
Monkeys

120



Reviewer: Mamata De, Ph.D.- BLA No. 125-249

Key study findings:

* Cynomolgus monkey 6/sex/group were administered intravenously (infusion)
with 0, 3, 10, 30, 100 mg/kg for 26 weeks (injection was given every two weeks,
a total of 14 doses were give for 26 weeks). Three animals/sex from groups with
0, 30, and 100 mg/kg dosing were followed for 8 weeks post treatment for
recovery.

o The toxicokinetic data demonstrated that IL-1 Trap plasma levels increased dose
proportionately. The plasma concentrations of IL-1 Trap decreased at Day 29,
and subsequent time periods compared to that of the Day 1 with 3 and 10 mg/kg
dose groups suggesting elimination of the compound by anti product antibody
formation. The antibody formation was noted in almost all animals (except 3
animals at high doe). A high titer of antibody was noted in the recovery animals
from these dose groups from the 30 and 100 mg/kg.

e There was one unscheduled death in this study; one high dose male was sacrificed
at Day 176. Bacterial infection was noted in this animal.

¢ No NOAEL could be established in this study because of the histopathological
findings at the low dose. The histological findings at low dose consisted of
myocardial inflammation, and inflammation in the kidney associated with
infiltration of the multinucleated cells in the epithelium. These histological
changes were considered treatment related due to the increase of such incidence in
the treated animals compared to those of the controls.

e The other treatment related histological changes consisted of vacuolation in the
liver and increase granuloma in lung. Aspermatogenesis in the testes and
mineralization in the ovary was also noted in the treated animals but not in the
control animals.

Study no.:" — . toxicology study number 223.19 (Regeneron study number IL1T-TX-
03050)

Volume # and page #: ¢CTD submission; Page: 1-1419

Conducting laboratory and location: /

/

Date of study initiation: June 28, 2002
GLP compliance: Yes
QA report: Yes
Drug, lot #, and % purity: Drug Lot # B03015M600E1; 40 mg/mL IL-1 Trap prepared
in vehicle was prepared by the sponsor in the vehicle. The CRO diluted it with 0.9%
saline for injection.
Placebo Lot # B04001P700F0, pH 6.5 (containing — histidine, ——

=<— glycine, — arginine, ~ sucrose, ~ — polyethylene glycol 3350,
and —_— - was the control article used for this study. This was used as
vehicle.
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Methods

Doses: 0, 3, 10, 30, and 100 mg/kg

Species/strain: Cynomolgus monkey; Macaca fascicularis

Number/sex/group or time point (main study): 6/sex/group

Route, formulation, volume, and infusion rate: Intravenous infusion, once every two
weeks for 26 weeks, total of 14 doses were used.

Satellite groups used for toxicokinetics or recovery: Toxicokinetic analysis were done
from all animals, 3 animals/sex/groups (0, 30, and 100 mg/kg) were euthanized
following 8-weeks of recovery.

Age: 3-6 years old

Weight: Females weighed 2.4-4.09 kg; Males weighed 2.73-4.25 kg

Sampling times: Blood samples were collected pre-dose, and then at 5 minutes, 24,
72, and 168 hours post dose at each dosing through week 13, at every other dosing
thereafter, and on the last day of dosing. Samples were also collected prior to the
terminal necropsy and from the recovery animals during weeks 30 and 34.

Unique study design or methodology (if any):

Study Design
Treatment | Testand | Dose Dose Doss Rumberof Sludy Specific Animal
Group! Controt Leve] | Concen- | Volume animals Numbors
Color Addides | (reg/kgy | tation | (mLi)
Codo mgoll* | °  I'igmaios | Males | Femaks Maies
17whtte 1A 0 0 ¢ |Bes 913: ?:“5:37; i—""f‘f .
Prasebo 50 PSS S 14:, 18°9,
' 18
M—
195 219 23¢, | 29,22,
2igreen | WTmp | 3 05 o 18 8 SRkl PP
& 25°, 27, 287 28° 3¢
< N
314 29°, 5% 372°, o2,
3towe | iLtTmp | 10 28 s0 |8 8 37 3%, a1o | 38528
40°, 42°
430, 45%, 47°, g}g
srred [ WATmp| 2 80 50 |s+3 |sew ﬁ&ﬁ;ﬁs’ 529 54°,
987,577, 55 gace
w‘d 6’0“' E}
e | BT
Siomnge |tTmp | 100 | 20 | 80 |exsw [eexw |STLENTE I7pdpe
¥ ) 74“ 78"
77“ 7&“’ s

*Nominal dose concentralion. Actual concentration of each Tol of test arlicle was recorded i he
taw data and in the Tinal report (Apperndix 8).

*individual animad dosing volume (mL) was calculated based on the most racent body weight,
Dose volumes were rounded up 1o the nexl readable syringe increment.

“Thres animals per sex in Groups 1, 4, and 5 wers dosignated g recovery animals and wete
euthanized falluwing the 8-week recavery periad. . ‘

4 Animals In Subset A: #5 1,2, 3, 4, 13, 14, 15, 18, 17, 48, 19, 20, 21, 22, 31, 32, 33, 34, 35, 36,
47, 48, 49,50, 51, 52, 53, 64, 55, 56, 85, 80, 67,82, 89,7071, 72

“Artimals in Subset B: #s 5, 8, 7, 8, 9, 10, 11, 12, 23, 24, 25, 26, 27, 28, 29, 30, 37, 38, 39, 40,
41,42, 43,44, 48, 46, 57. 88, 59, 60, 87, 62, 83,84, 73, 74.75, 76, 77, 78
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Observations Times and Results:

Mortality:
The animals were monitored twice daily for the mortality or morbidity findings.

There was one unscheduled death in this study. One high dose male (#76) was found
dehydrated, recumbent on the cage floor, and in hunched position on day 174 of the study
period, the animal was sacrificed on day 176. There was a decrease in the hemoglobin
concentration (12.4 g/dL at acclimation vs. 11.0 g/dL at day 85; P<0.01), erythrocyte
count (5.14 x10.e%/uL at acclimation vs. 4.64 x10.¢%/uL at day 85; P<0.01), fibrinogen
level (269 mg/dL at acclimation vs. 90 mg/dL at day 85) and slight increase in the APTT
in this animal (26 msec at acclimation vs. 33 msec at day 85).

Clinical signs:

The animals were monitored twice daily on the dosing days and once daily for clinical
signs.There was an increased incidence of emesis/retching in the treatment group with the
increase in the duration of the study indicating poor tolerance of the compound after IV
administration. The number of animals showing emesis were 4/12 (3 females and one
male), 4/12 (2 males and 2 females), and 5/12 (2 males and 3 females) at 10, 30, and 100
mg/kg dose. The emesis occurred approximately after one hour post dosing. The emesis
was mostly foamy in nature. One female (# 43) in the 30 mg/kg dose group was
observed to assume recumbent position at approximately one hour after the infusion of
the 5™ dosing, the animal recovered spontaneously within 7-12 mins. Another male from
the high dose group become non responsive during the drug infusion of the 12" dose, the
animal had dorsiflexed head position, with constricted pupils and pale gums. The animal,
however, recovered within 10 mins post infusion. Following is a summary table for the
clinical signs as reported by the sponsor.

APPEARS THIS WAY
0N 0215IMAL
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Clinical Signs Observed after (during or soon) Test Article Administration;

[Dose | Group | Animal # | Observations
1st =" No abrotmal findings
ond 4 47 Foamy emesis aboul 17 minutes after slart of dosing
5 10 __| Foamy and bile like emesis about 10 minules after start of dosing |
3rd | e | e | No abrormal findings
4h |4 50 Mucous fike emesis (~ 1 mL) about 85 minutes after completion of
dosing
3 37 Relehing during dosing
40 Emesis during dosing
43 The animal lay down about 30-45 minutes after completion of
Bh |4 dusing
47 Emesis gbout 18 minules after start of dosing
5 70 Emesis about 20 minules after stant of dosing
72 Emesis about 18 minutes afer start of dosin:
45 Food like empsis (~ 10 mL} about 256 minutes afler starl of dosing |
, 4 Food fike and liquid emesis (~10 ral) about 20 minutes after startof
Bth 47 dosing
5 Foad like and §quid emesis (~ 15 mbL} aboul 32 or 33 minutes after
70 startof desing
3 18 Retehing and white foamy emesis approximately 4.5 hrs after
7Tth completion of dosing
4 a7 | Emesis about 15 minutes after slart of dosing, Bile-fke emesis 20
minutes after start of dosing
5 77 Ermesis about 18 minutes sfier stad of dosing -
sth la a7 Foad and foamy emesis aboul 15 minutes afer start of dosing,
Food like emesis about 22 minutes after stant of dosing

FPPEARS THIS WAY
ON ORIGINAL
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Dose | Group | Animal# | Observations
3 34 Food like emesis (~ 10 mL) about 18 min after start of dosing
47 Food like emesis about 13(~80 mL), 16 (~ 60 mL) and 24 (~ 5 mL}
Oth |4 mintes sfter start of dasing
49 Biood observed coming from right nostril during dosing.
5 7y Foamy and food like emesis about 14 minutes after start of dosir
3 34 Food like emesis {sbout 10 mL) sbout 23 min after start of dosing
Wth |4 47 Food like emesis about 11 minutes after start of dosing, Food Tike
emesls sbout 13-15 minutes after start of dosing
5 a7 Food ke emesis ahaat 10 minutes after start of dosing
69 Food like emesis about 10 minutes after start of dosin
4 43 Emesis about 16 minutes after start of dasing
47 Food fike atesis abaut 13 minutes sfter star of dasing
The arimal bocame unresponsive, head was back, and eyes rolled
T1th back shaut 14 minutes after start of dosing. Three minutes lster,
5 82 dase was suspended. The animal returned fo be bright, alert and
responsive. Dose re-started 7 minutes after dose suspension and
the animal appeared normal.
43 Emesis about 17 minutes afer start of dasing
4 47 Food fike emesis (~ 15 mL} about 11 minutes after start of dosing
The animal became unresponsive about 12 minutes afler start of
12th dasing and dose was suspended at once. lts head leaned back,

' 5 82 gums were pale, and the pupils were constricted, The animal
became responsive and dosing was re-started 12 minutes after
dase suspension. Animal appeared nommal sfter re-start of dosing.,

§9 Foarmy emesis {~ 2 mlL) about 10 minutes after start of dosing.
Liquid and mucaus like emesis (about 5 ml} sbout 10 minutes after
13th |4 47 start of dosing, Faamy emesis (~ 3mL) sbout 18 minules afler start
of dasing
14th |4 44 Foamy emesis (~3 mLy sbout 12 minutes after start of dosing
47 Eresis {~ 10 mL} about 13 mimies after starl of dosing

There were increases in the number of treated animals compare to that of the control with
hair loss, skin rash, hunched position, and soft feces at the end of dosing period indicating
that these signs might be directly related to the compound administration.

Body weights:

All animals were weighed once during the second week of acclimation, once weekly
throughout the dosing and recovery periods, and once the respective days of necropsy.

There were no test article related changes in the body weight during this study period.

Food consumption:

The food consumption was recorded twice daily.

There were no test article related changes in the food consumption during this study
period.

Ophthalmoscopy:

All animals were examined for ophthalmology once during acclimation and once prior to
necropsy.

There were no test article related changes in the ophthalmology during this study period.
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Blood pressure:

All animals were assessed twice during acclimation, during Weeks 2, 12 and 26 and
during the last week of the recovery period. Blood pressure was measured using ——
- Vital Scan Monitor with Rectal Probe.

There were no test article related changes in the blood pressure during this study period.
EKG:

All animals were assessed twice during acclimation, during Weeks 2, 12 and 26 and
during the last week of the recovery period. A qualitative analysis of data from leads I,
I, aVR, aVL, and aVF and quantitative analysis of heart rate in beats/min was performed
by the study cardiologist.

There were no test article related changes in the rectal temperature during this study
period.

Rectal temperature:

All animals were assessed twice during acclimation, during Weeks 2, 12 and 26 and
during the last week of the recovery period. Rectal Temperature was measured using
—_— -Vital Scan Monitor with Rectal Probe.

There were no test article related changes in the rectal temperature during this study
period.

Hematology:

Hematology and coagulation analyées were performed on all animals once during
acclimation, during Weeks 5, 13, and 28 and during the last week of the recovery period.
Following hematology and coagulation parameters were examined.

Table C: Hematology Parameters

Parameter Methed [ Apparatus [ Units
Enfirocyte count (RBC)___ / XT0eaiL
Leukooyte count {WBC) ( X10edil
Hematecrt value HCT) | Caicitation T %
Hemogiobin concentration {Hgb} [ gidl
Piatelet count PLT) ( XiDedil
thean platelet valume MPY) Caicutaton L
Mean corpuscular volume {MCV} | Celculation ‘ L
Mean corpuscuiar hemogiobin Caloulation Py
{RCH)Y
Wean corpuscular hemogiobin Calculation gidl
concentration (MCHC}
Reficulooyie count {Retic) l %
Differantial lsukoovie count . ( : X10ediul
Pargmeter | Methad | Apparatus | Units
Prothrarmbin time (RT) secand
&
Activate Parlial Thromboplastin Time / / seeond
[APTT} 8
Fibrinogen (Fib} | mgidL
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1) There was a decrease (10%) in the erythrocyte counts in males at Day 191, the
decrease was, however, not statistically significant. There was a statistically
significant (P<0.01) decrease (9%) in the hemoglobin concentration in males with
high dose at Day 191. At recovery the decrease in the hemoglobin content
increased (12%, P<0.01) in this group of animals. Similar changes were seen in
the other dose groups in males; however, the changes were not statistically
significant. In female no changes in the erythrocytes and hemoglobin were noted.

2) There was no significant change in the platelet counts in males. In females, a
dose related increase in the platelet counts was noted at week 26 (15, 20, 50%
increase with 10, 30, and 100 mg/kg dose respectively). At recovery, platelet
counts were still high (40% increase) compare to control in the high dose group
females.

3) There was a significant increase in the eosinophil counts in the high dose animals.
At Days -4, 29, 85, 191, 233 the eosinophil counts were 0.049, 0.084, 0.099, 0.16,
0.1 x10e*/uL respectively in the high dose group, maximum increase noted at
Week 26 was 226%. Similar patterns of increase in the eosinophil was seen in
other dose groups in males, however, the changes were much lower in the
intensity. In females pattern of increase in the eosinophil counts were similar to
that noted in males, the maximum increase was noted in the high dose females.
The increase in eosinophil counts in this group at Weeks 26 and 34 were 2.8 and
3.2 fold respectively compared to that of the pre dose level in the same animals.

Clinical chemistry:

Serum chemistry analysis was performed on all animals once during acclimation, in
Weeks 5, 13 and 28, and during the last week of the recovery period. Following serum
chemistry parameters were examined.

There was no meaningful difference in the serum chemistry parameters in any of the
treatment groups is this study.
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Parameter [ Method | Apparatus  [Units |
Adburin (Alb} gldL
Alanine Aminotransferase (ALT) (118
Adkaling Phosphatase (ALPY UL
Aspartate Amminotransferase (AST) / B
Bilirutdn, Total {Thili) - ig/dL
Blood Urea Nitrogen (BUN) i wdl
Caloiur: (Ca} fgidl
Chloride (Cl} mEq/L |
{
Chalesterol, Total {(TChal) mghl
Creatinina ({CRN} gl
Creating Phospholdnase {CK) - B
Garumna Glutarnyl Transferase Uit
{GGT}
CGlupose (Gly) S | mgidl
Lattate Debiydrogenase (LDH} TouL
Phosphorus, inorganic (IF} | mghdl
Potassium (K) ' mEGL |
Parameter Urdts
Protein, toted (TP gL
Sudiurm (Na) mEgiL
Triglyeeride (Trig) I mgdL

There was no meaningful difference in the serum chemistry parameters is this study.

Urinalysis:

Urinalysis was conducted from all animals once during acclimation, in Weeks 5, 6,13
and 26, and during the last week of the recovery period. Following parameters were
measured.

Table B: Urinalysis Parameters

Parameter iethad Apparatug Units
Calor Visusl Not Applicable NA
Volume tantal Volurnetric Cvlinder [ ml
Bpedific gravily Refractometer NA
pH Test slrips NA

P rotein Test shrips mafdh
Glucose Test strips mgfdL
Ketares Test strips mgtdl
Bilirubin Test sirips NA
Derult Bivod Test strips : NA
Urabilinpgen Test strips mg/dl
Nitrites Test slrips NA
Leukocytes Test stips NA
Urine Total Protgin —_— _ faddl.
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There was an increase in the urinary protein level in all animals at all dose groups; the
finding was not statistically significant (except in Group 3 males at Week 6). High
urinary blood level was noted in two males one each from 3 mg/kg group (#20) at Week
26 and 10 mg/kg group (#32) at Week 6. Occasional findings of blood in the urine of
females may be due to menstruation.

Serum C-Reactive Protein:

Blood was collected from all animals once during acclimation, 6 hours post-dosing
(£5%) on Days 1, 5, 15, and in Weeks 5, 13 and 27 of the dosing period, and in the last
week of the recovery period. Slight increase in the C-reactive protein was noted at high
dose.

Plasma C3a, C4d, and Soluble C5b-9 Complement Analysis:

Blood was collected from all animals once during acclimation, 6 hours post-dosing
(£5%) on Days 1, 5, 15, and in Weeks 5, 13 and 27 of the dosing period, and in the last
week of the recovery period. No changes in complement activation were noted.

Gross pathology:

At necropsy, the external surfaces of the body, all orifices, and the cranial, thoracic, and
abdominal cavities and their contents were examined.

In the moribund sacrificed male (#76) of Group 5, marked hemorrhage was observed in
the urinary bladder, prostate, and urethra. In addition, the prostate was markedly
enlarged, spleen was slightly small and kidneys were pale. Marked atrophy of the
thymus and slightly enlarged adrenals were also observed. No food contents were found
in the stomach and small intestine. Another animal (#70) showed bleeding in the colon.
In a low dose female (#31) watery content was noted in the large intestine, in this animal
enlargement of spleen was also noted. Parasites were noted in the cecum (#72, #11, and
#47); thyroid cyst was noted in animal #40.

Organ weights:

The organs weights reported are shown in the histopathology inventory table. There was
a decrease in the prostrate and the testes weight; aspermatogeneis were noted in the
histopathological analyses in one animal. A decrease in the pituitary weight at the
terminal necropsy was noted, the only histological finding correlated with such finding
was cyst formation.

Summary of Organ Weight Findings:

Organ weights Male | Female

Relative to Brain Dose (mg/kg)

(%) 0 [3 | 10 [ 30 [100 [0 3 J10 T30 [100
Terminal sacrifice

Adrenal 0.87 0.92 0.71 0.76 0.77 0.84 (073 [074 o082 [078
Pituitary 0.1 0.08 0.07 0.1 809 085 | o7 [a9s a1 |aa

Recovery

Adrenal 0.79 - - 0.56 0.65 0.09 |- - 078 | 0.65
Pituitary 0.09 - . 0.07 0.07 0.09 |- - 0.09 | 0.1
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Histopathology: Adequate Battery: Yes; peer review: Yes

The histopathology findings from animal #76 which was sacrificed on Day 176 showed
severe inflammation and hemorrhage of urethra, prostrate, and urinary bladder; bacterial
colonies were present in the urinary bladder. Dilation of stomach associated with mild,
glandular multifocal mucosa was apparent in this animal. Moderate hypocellularity of
bone marrow was also observed microscopically. Other observations were atrophy of
testis (mild) and thymus (severe), cyst was observed in multiple sites in thymus. All
these observations are correlated with increase IL-1 Trap concentration in plasma since
no anti-product antibody formation was noted in this animal.

There were two other animals (#78, #80) which did not show any anti-product antibody
formation suggesting that the histopathological finding is directly related to the IL-1 Trap
plasma protein concentration. The major histopathological findings in the animal #80
were chronic, multifocal inflammation in kidney, necrosis in the mucosa of stomach
(multifocal), lymphocyte infiltration in the urinary bladder, cyst on multiple sites in
thymus, and subacute inflammation in the liver, associated with vacuolar cell in sinusoids
of liver. The major histopathological findings in the animal #78 were myocardial
inflammation, inflammation in pancreas (focal) with pigmented macrophages, cyst on
multiple sites in thymus, inflammation in the prostate, degeneration of testes.

In the males from the high dose group #s 82, 70, 62, 64, and 72 which were sacrificed in
Day 191, inflammation of myocardium, infiltration of lymphocytes in urinary bladder,
vacuolation in the sinusoidal cells of liver, inflammation of prostrate, chronic
inflammation of kidney, inflammation in eye, atrophy of thymus, multiple cyst in thymus,
testicular degeneration was also noted. In some of these animals parasites
(protozoa/trematode) were noted in intestine. In the females from the high dose group,
similar changes such as inflammation and/or infiltration of Iymphocytes were also noted
in heart (#s 63, 65, 67, 69,71), kidney (#s 61, 63, 65, 67, 69, 71), liver (461, 63, 65, 67,
69, 71) eye (#61), urinary bladder (#s 63, 65, 67, 71). Mineralization of ovary (#s 63, 65,
67) was also seen in 3/6 animals in these group. In the recovery animals from the high
dose group inflammation in kidney, heart, and vacuolation in liver were still noted.
Another common finding in females was intestinal inflammation which still persisted at
recovery. In this group of animals IL-1 Trap as well as the anti-product antibody level
was high around the time of necropsy suggesting that the effect might be due to the
combination of therapeutic protein as well as the antibody produced as a result of the
compound administration.

The inflammation in heart, kidney, and vacuolation of the cells in the liver was also
apparent in the 30, 10, and 3 mg/kg dose group. However the incidence was lower. The
recovery was better in 30 mg/kg dose group compare to those of the high dose group.

Summary of the Histopathological Findings:

Tissue Findings Male | Female
Dose (mg/kg)
0 [ 3 [ 10 ] 30 [ 100 [ 0 [ 3 [ 10 [ 30100
Brain

Mononuclear cell | . { - | - | 2/6 I - l | 16 | 3/6 I 2/6 ' -

130




Reviewer: Mamata De, Ph.D. BILA No. 125-249

infiltration

Heart - . . - - - - -

Myocardial

. - - - 1/6 - - - 1/6 -
degeneration

Myocardial necrosis

(multifocal) ) . - - 1/6 - - - 26 | -

Inflammation

. 1/6 4/6 3/6 0/6 4/6 0 3/6 . 3/6 4/6 2/6
/myocardial

Injection sites(skin, back, thorax, upper

Degeneration 1/6 - - - - 1/6 -

Necrosis ' - - - - 1/6 - - - 16 -

Kidney

Inflammation/tubular
changes/multinucleat
ed cell min
epithelium

1/6 - 3/6 3/6 5/6 - - - 3/6 5/6

Liver

Vacuolation in the

. . - - - 3/6 5/6 - 2/6 - 4/6 5/6
sinusoidal cells

Pancreas

Inflammation - 1/6 - - - - - 1/6 2/6 -

Pituitary - - - - - - - - - -

Cyst 0 1/6 1/6 0 1/6 0 206 | 206 | 1/6

Stomach

Dilation/

. . 1/6 2/6 26 2/6 - - - - -
inflammation .

Necrosis - 1/6 - - 1/6 - 1/6 - - -

Eye

Chronic
inflammation/ - 1/6 1/6 2/6 3/6 - 1/6 0/6 26 | 1/6
conjuctiva

Lungs

Alveolitis - - - - 1/6 - - -1 - -

Granulomatous - - - - - - - - - 1/6

Urinary bladder

Infiltration of

) - 2/6 2/6 5/6 5/6 - 2/6 2/6 5/6 5/6
lymphocytes

Male/Female Reproductive organ

Testes,
aspermatogenesis

- 1/6 - - - - -

Ovaries
/mineralization of - - - - - - - - 36 | 35
follicles

Note: -: no change

Toxicokinetics:

Blood samples were collected pre-dose, and then at 5 minutes, 24, 72, and 168 hours post
dose at each dosing through week 13, at every other dosing thereafter, and on the last day
-of dosing. Samples were also collected prior to the terminal necropsy and from the
recovery animals during weeks 30 and 34. '

131




Reviewer: Mamata De, Ph.D. BLA No. 125-249

Analyses of IL-1 Trap Plasma concentration:

The toxicokinetic data demonstrated that IL-1 Trap plasma level increased dose
proportionately (plasma concentrations of IL-1 Trap at 5 mins after 3, 10, 30, and
100 mg/kg administration of the compound were 83, 377, 865, and 2890 mg/mL
respectively).

The Cmax was observed at 5 mins with all dose groups after the first dosing in
Day 1 complete clearance of the IL-1 Trap protein was noted at the 168 hrs (5
days after the first dosing) in all dose groups except the 100 mg/kg cohort.

The plasma concentration of IL-1 Trap at 5 mins after the second dosing in Day
15 was lower (with 3, 10, and 30 mg/kg) or equivalent (100 mg/kg) to that of the
first dose indicating the following: firstly, there is no accumulation of protein with
IV administration up to 30 mg/kg dosing at this time point; secondly, the
formation of the clearing antibody might have generated with low dose group at
this time points.

The plasma concentrations of IL-1 Trap decreased at day 29, and subsequent time
periods compared to that of the day 1 with 3 and 10 mg/kg dose groups
suggesting elimination of the compound by anti-product antibody formation.

The plasma concentrations of IL-1 Trap was either close to similar or increased
up to day 57, and subsequent time periods compared to that of the day 1 with 30
and 100 mg/kg dose groups suggesting accumulation or delayed clearance of the
immune complex with these dosing.

Significant amount of IL- 1 Trap was noted at mid and high dose group even at
the end of the dosing period Day 183, indicating that the concentration of the
neutralizing anti product antibody formation is minimal in these dose groups or
the clearance was high. Three animals (#s 76, 78, and 80) showed no decrease in
the IL-1 Trap, indicating no antibody formation. Two of these animals (#s 78 and
80) showed significant IL-1 Trap plasma level 3-weeks after the dosing was
terminated. No IL-1 Trap plasma concentrations were noted at 8 weeks after the
termination of the dosing.

Analyses of IL-1 Trap Antibody concentration in serum:

The antibody formation was noted in all animals in the two low dose groups (3

“and 10 mg/kg). The antibody was detected in most of the animals from these dose

groups at Day 15. The peak antibody formation was noted around Week 13 in
most of the animals with all dose groups. The serum antibody concentration
decreased in the animals from the low dose group (3 mg/kg) at Week 26 compare
to that of Week 13. However, the serum antibody concentration increased in the
animals from the low mid dose group at Week 26 compare to that of Week 13.

No animals from these two dose groups were used for recovery; therefore, it is
unknown how long these sustaining antibodies might stay in the circulation. .
The anti-product antibody formation was noted in all animals in the high mid dose.’
group (30 mg/kg). A high titer of antibody was noted in the recovery animals
from this dose group.
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* The anti-product antibody formation was noted in all but 3 animals (#s 76, 78, and
80) animals in the high dose group (100 mg/kg). A high titer of antibody was
noted in the recovery animals from this dose group also.

Mean Plasma Concentration of IL-1 Trap and IL-1 Trap Antibody in Cynomolgus

133

Monkey
Time IL-1 Trap (ng/mL) IL-1 Trap Antibody (RFU/mL)
3 10 30 100 3 10 30 100
Day 1 83 377 865 | 2890 | BLQ BLQ BLQ BLQ
Day 15 78 359 843 3070 7-58 4-106 8-172 3-45
‘| Day 29 72 334 868 3112 7-68 15-370 56-239 3-437
Day 57 40 209 707 3190 | 95-164 | 109-434 | 103-334 4-806
Day 85 20 157 605 2790 | 71-180 | 133-400 | 170-850 262-1312
Day 183 10 46 558 | 2531 | 24-68 | 132-542 | 179-612 56-1795
Day 234 NR NR 1.02 12 NR NR 68-357 21-367
EPPEARS THIS WAY
@N ORIGINAL
poprans THIS WAV
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Table 11. Mean Monkey Plasma Concentrations (meginl) of IL-1 Trap in IL-1 Trap Treated Monkeys

3 mgfhg Cohart | 10 my/ky Cohort | 3 myyke Cohort | 100 my/ky Cobart
Day* i Koun SEM Muin SEM Mean SEM Mean SEM
7] Guails 0,00 0.00 .88 .88 000 .00 {00 040
21 Senly £3.07 440 AT 1 2 R63.67 26.39 JENLEY 17621
132 h 4.1t 259 £58.18 18.23 457.94 2239 1458.24 9145
14 T .98 (.98 63 .57 129 r N 134 Wik 43.00
[T 15 178 oM Me | e i4.66 438 407160 | 2091
Bis fmin 000 0.00 LI 49% 036 0.16 1157 788
D1s Sertfit i) 6.08 35658 | 2834 843.98 .28 IG5 4l
Bli6z 2 3425 4.3 ¥i.08 15.63 g0 328 W47 68.52
D18 T 298 L6 1.5 508 60.91 YN 856.69 5293
n2z 1 448 034 0.56 353 .56 456 T8 36.70
Do Gmin .00 4.0 .54 .54 Q.00 .00 ol ik} 115
DY Serdsx 1245 4.58 33433 | 2608 B68.06 898 208 | 8%
D34 P 1338 3.99 66.2¢ 4E | 2059 30:08 146744 12378
B3t B 139 078 B43 392 $8.45 1492 71842 §0.39
D36 3 0.0 {100 .87 487 .08 008 48.58 3645
D&Y Hmin 040 0.00 012 932 .08 Q.08 1447 932
D&Y7 Serids 494 RN 20038 | 2458 101.95 41.95 39008 | REM
D58 b 010 0.1y 9.3 364 56.05 288 R IELL 4574
Dad THh 0.0 4.0 138 [12:5] 535 3.16 49545 §1798
64 T [1X1 4] 0.00 .82 073 0,32 015 9166 4956
DRS fmin 0.1 [T [ 451 .28 .16 £330 1085
nEs Sl 20.30 385 15708 | raed | oe0s 4401 29043 | 043
D86 24k 4.00 .00 | B4 087 2471 | § 3 RiS.16. 13361
Dgs T .00 0.00 .95 993 0:41 033 306,582 HeH
592 gt 9.00 4.00 .63 063 .30 421 §4.97 46.50
nigy Huiin .00 .00 0. {58 410 .53 26.22 1467
Disd St 6.6 154 4 45 £33 32031 3488 2590 .07 2563
RIf Hh 0% 0,00 .65 365 613 .34 $94409 | 16347
|3 ¥4 T [AL1] 4.08 4.63 063 417 LR ¥ 24551 i18.00
Diie i 0.00 Q.0 {1.65 250 .54 .33 84.59 4564
DI Hin 0.0 400 0.4 UEY $.43 443 1925 1342
13183 Seedn L34 551 46.99 852 558.21 H5.8% 233158 603
13154 ] 4.0 .00 .62 .62 §% 043 49350 163.21
18 ™ 0.0 Q.00 .80 .80 .07 5.0 18095 9927
3% T {141 .00 .92 .29 0.2t 4.3} 7431 5080
B9t NevRer 0.0 .00 4.3 863 .26 .26 64.37 4387
DROHEIGS Rae NE MR NE NE 392 166 16.32 1558
D335 Ruse NE. NR NR. NR 142 102 1290 1.3
*: Day refers to Study Specific Day and Time refers to time post infiision that the sample was colfected
Nee=Necropsy Ree=RivoverySavple

NR = No Recovery Animals

Plasma Concentration of IL-1 Trap from Individual Animals of 3 mg/kg Cohort
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Table 15. Anti-[{-] Trap Antibody Titer (REUZmL) in Monkeys Administered 30 wgdeg IL-1 Trap

Moakey # (Sex)

S5V

9 (F) | (M)

Stady Day | Thae
[ Pre
nes Pre
D23 Pre
ney Pee
uss Pre
ey Pre
EZTI
0223':37 Ree

“aE I‘“(:“) l 45 (Fy , # l 41 I“(M) , 4%(F) IM(M) l SHE I«‘fo‘ﬁ I LSl l—“(“) l (B Iﬁ(ﬂf) l ®

[ [/

BLQ = Below Limit of Quamtitation (< MRFUANL) NR=Nol Recovery Animal * M = Mole ¥ = Femate
Pro = Predose
NA =Not Analyzed

New/Ree = Before Necropsy or Start of Revovery Period Ree = Recovery Period

Table 16. Anfili~1 Trap Antibody Titer (RFU/mML) in Monkeys Administered 100 mykg 111 Trap

61(F) | 200 lmx:; Im,wyl 1) Im}?; I 3] l'ﬂ){.\i) | HiE lmm; | B |14(5a§| ) Im,ml 716 Ivsm li«(m )

/S

Study Day | Tine
i Pre
s Pre
by Pre
bsr Pre
bas Pre
julsg Pre
oot | %8

BLQ = Below Limtit of Quantiation (<MW RFU/mL) NR =Not Recovery Animal M=Male ¥ = Fenule
Pre = Predose
NS = No Sample

Nec/Ree = Before Necropsy or Start of Recovery Peried Rec = Recovery Period

Study title: A Two-Month Subcutaneous Exploratory Study of Murine IL-1 Trap in
CD-1 Mice

This study was conducted as a pilot non GLP study. The study was designed to evaluate
the potential toxicity and immunogenicity of mIL 1 Trap construct when administered
3x/week by subcutaneous injection for 8 weeks at dose levels of 0, 20, 100, 200 mg/kg.
This study compared the safety and tolerab;ﬂ?cy of IL-1 Trap in mice using two different

commercial sources (*

s[CDI®]and™ ___~  (ICR(CD-

——

1®)]). Following is the study d651gn
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5.4.4  Dose Levels and Group Identification

Main study

Group Strain of Total daily | Concentration | Volume | *No. Male Female
No. Mouse dose {mg/mL) per dose of Animal Animal
(mg/kgiday) (mL/kg) | Mice | Numbers | Numbers
CFEl CD-1® 0 0 8 10 1-5 41-45
CFE2 CD-1® 20 25 8 10 6-10 46-50
CFE3 CD-1® 100 12.5 8 10 11-15 51-55
CFE4 CD-1® 200 25.0 8 10 16-20 56-60
CFES ICR (CD-1®) 0 0 8 10 21-25 61-65
CFEG ICR (CD-1®) 20 2.5 8 10 26-30 66-70
CFE7 ICR (CD-1®) 100 12.5 8 10 31-35 71-75
CFE8 ICR(CD-1®) 200 25.0 8 10 36-40 76-80

The first 3 main study mice/sex/group were used for clinical chemistry sample collection

while blood samples collected from the remaining 2 main study mice/sex/group were

evaluated for hematology parameters,
There were three deaths at the mid-dose group in the main study from the
CD1 mice (2 males and one female); mice were found dead on Day 10. There was one
death at the low-dose group in the main study from the —— [CR/CD1 mice (male).
The clinical signs noted for these mice were unkempt appearance. There were no
consistent or biological meaningful changes in body weight, body weight gain, or food
consumption, clinical chemistry, and hematology parameters with the mIL-1 Trap
administration in this study.

The toxicokinetic analyses from these animals demonstrated that the test article
concentrations increased with dose at the two time points examined but was typically
higher at the Week 8 time point compared with the Week 4, though the increase was not
always linear. This apparent accumulation of test article was most substantial in the 20
mg/kg cohorts where the mean serum murine IL-1 Trap levels at Week 8 were 5- to 19-
fold greater than those at Week 4. Also, 54% of the animals who received IL-1 Trap
developed generated IL-1 Trap antibody while 27% of the 100 mg/kg cohort, and 8% of
the 200 mg/kg cohort group had detectable levels of the anti-product antibody formation
which might be related to the increase lethality in the mice at the low dose group. The
PK studies in the mice showed gender difference, higher exposure noted in the males, the
increase in the lethality in males in this study might be due to the higher exposure of the
IL-1 Trap at the pharmacological dosages and related anti-product antibody production.
There was too much individual variation in the plasma concentration of IL-1 Trap in the
individual animals as shown in the sponsor’s toxicokinetic table below in this study.
Therefore, no definitive conclusion might be made out of these results.

142



Reviewer: Mamata De, Ph.D.

BLA No. 125-249

Table 3: Seruwm Concentrations (ng/mi) of Murine YL-1 Trap In the 20 mg/kg Cohort

Mouse# | Strain Gender Time W Coneeiimion | meme | SEM® .
84 Ch-] Male 4 woeks -
8% CD- Male 4 weeks {7’“‘ =
86 CD-1 Male 4 weeks 762 356 325
87 CD-1 Maie 4 weeks
44 CD-1 Female 4 wesks
4 CD-1 Femanle 4 weeks
46 CD-1 Female 4 weeks
147 CD-. Femule 4 weeks
14 ICR Mads 4 weeks
(15 ICR Male 4 weeks
$ CR Male 4 weeks 236 83 215
17 CR Male 4 woeks
174 CR. Female 4 wreeks
17t CR Female 4 weeks
176 CR Femnle 4 weeks
177 ICR Female 4 weeks
88 CD- Male 8 weeks
89 CD- Male wweeks :
D CD- Maule 8 weeks 3890 920 4046
51 €D-1 Male wreeks
9z CD-1] Male weeks
148 CD-1 Femule weeks
149 CD- Female weeks
150 CP- Female 3 weeks
(51 CD- Ferale weeks
52 CD-1 Female vroeks
8 ICR Male weeks
119 ICR Male weeks
120 ICR Male R weeks 4323 1242 T 4098
121 ICR “Male 8 weeks ’
178 ICR Femasle 8 wreeks
179 ICR Female § weeks
180 ICR Female 3 weeks
181 ICR Fewaile 3 weeks
182 ICR Female  weeks _ | — —

BLQ = Below limit of quantitation

*A value of 0 was used to calculate these parameters ff sample was BLQ

e

APPEARS THIS WAY
ON ORIGINAL
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Table 4t Anti-Murine ¥L-1 Trap Antibody Levels (ng/mL) ia the 20 mg/kg Cohort.

. Mous—e # Strain Gender Time Point _ Concentration !
84 CD-1 Mnale 4 weelks: 7 ‘
85 ChD-1 Male 4 weeks
86 CD-) Male 4 weeks
87 D1 _Male 4 weeks
Ta4 CD-1 KFemale 4 weeks
145 CD-1 Female 4 weeks
J4€ CD-1 Female aweeks |
147 CD-1 ¥emale 4 weeks
114 ICR Male 4 woeks
115 ICR Male dweeks ¢
116 ICR Viale 4 weeks
117 ICR “Male 4 weelks
174 ICR Fernale 4 weeks
175 ICR Femnle 4 weeks _ !
176 ICR Female 4 weeks
177 ICR Female 4 weeks
88 CD-1 Male 8 weeks
89 <€D-1 Mile B wrooks
90 CD-1 Male B weeks
91 CD-1 Male 8 weeks
2 Ch-1 Mule B weeks |
148 CD-1 Female 8 weeks B
149 -CID~1 Female 8 weeks
136 €D-1 — Female 8 weels
3151 CDh-1 Female 8 weeks
152 CPD-1 Femnale 8 weeks
118 ICK Viale 8 weeks
119 ICR ~Miale 8 weelks -
120 ICR Male 3 weeks
121 ICR Male 8 weeks
178 ICR Fewmale 8 weeks
179 ICR Female & weeks
180 ICR ¥Yemsale 8 weeks
1831 ICR Femule 8 weeks I_/“-J
182 ICR Female 8 weeks

BLQ = Below Limit of quantitation

Histopathology inventory (optional)

Study 223.191223.17
Species
Adrenals x* x*
Aorta X X
Bone Marrow smear X X
[Bone (femur) X X
[Brain x* x*
[[Cecum X X
Cervix X X
[Colon
Duodenum
Epididymis X¥ x*
Esophagus X . X
Eye X X
Fallopian tube
Gall bladder X X
Gross lesions X X
Harderian gland

144





