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"Heart x* x*
[{leum X X
linjection site X X
[Vejunum X X
[Kidneys x* x*
Lachrimal gland X X
Larynx

Liver x* x*
Lungs x* x*
ILymph nodes, cervical | x X
"Lymph nodes « X
mandibular

Lymph nodes,

Ln}éseiteric X x
{(Mammary Gland X X
[Nasal cavity

{Optic nerves X X
[[Ovaries x* x*
Pancreas X X
Parathyroid

Peripheral nerve

Pharynx
IPituitary x* [ x*
Prostate x* x*
Rectum X X
Salivary gland

Sciatic nerve

Seminal vesicles X X
Skeletal muscle X X
Skin X X
Spinal cord

Spleen x* x*
Sternum

Stomach X X
Testes x* x*
Thymus x* x*
Thyroid X X
Tongue X X
Trachea X X
Urinary bladder X X
Uterus x* x*
'Vagina X X
Zymbal gland

X, histopathology performed
*, organ weight obtained
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2.6.6.4 Genetic toxicology

There were no genotoxicity studies submitted with this application. Genotoxicity studies
are not required for large biologic proteins that do not cross the cell membrane.

2.6.6.5 Carcinogenicity

There was no carcinogenicity studies submitted with this application. IL-1Trap is
synthesized to inhibit IL-1p a vital component of the innate immune system of the body .
and is predicted to have immunosuppressive property. Immuno suppressant agents
including small molecules such as methotrexates, cyclophosamide as well as monoclonal
antibodies and Fc fusion proteins such as enbrel, humira, infliximab, orencia, orthoclone,
amevive are known to increase carcinogenicity in human. The malignancies observed
with the above mentioned therapeutics include lymphoma, basal or squamous cell
carcinoma. The reviewer believes that IL-1 Trap might cause similar malignancies due to
its the immunosuppressive property. The malignancies observed with the marketed
human interleukin 1 inhibitor demonstrated an increased incidence of lymphoma
formation in the patients treated with IL-1 inhibitors compared to the untreated
rheumatoid arthritis patients. An increase in malignancies other than lymphoma such as
malignancies of the respiratory and the digestive system, breast and melanoma were also
noted in the patients treated with the marketed IL-1 inhibitors. The endogenous nature of
the marketed IL-1 inhibitor might have excluded its testing for animal carcinogenicity
studies. However, IL-1Trap is a fusion protein constructed by genetic engineering with
the extracellular domain of the human IL-1RT1, and IL.1 -AcP conjugated with a the Fc
receptor of the human IgG to capture IL-1p to inhibit the inflammation associated with
the IL-1PB production. Thus unlike the marketed recombinant proteins created for the
inhibition of the IL-1 p mediated inflammation, IL-1 Trap is not produced endogenously.
Therefore, it does not fall into the category described in the ICHS1A Carcinogenicity
studies are not generally needed for endogenous substances given essentially as
replacement therapy, particularly where there is a previous clinical experience with
similar products’. In this same line ICH S6 stated that ‘In those cases where the product
is biologically active and non immunogenic in rodents and other studies have not
provided sufficient information to allow an assessment of carcinogenic potential then the
utility of a single rodent species should be considered’.

All of the above mentioned scientific documentation and regulatory requirement indicate
that in light of current findings the applicant might need to evaluate the product for the
carcinogenicity assessment in a rodent species. The applicant generated a murine model
with surrogate molecules for the IL-1 Trap. It is recommended that the feasibility of the
carcinogenicity study in this model be evaluated. Because of the FDA’s recommendation
in prior meetings that a carcinogenicity waiver for rilonacept is appropriate, it is reviewer
recommendation that a carcinogenicity study be conducted ——ou__

for this product due to the new findings with the immunosuppressive agents.
In the absence of the carcinogenicity data with the compound the sponsor might need to
rationalize why the carcinogenicity data will not be needed for the product for safety
assessment for the labeling for the marketing purpose.
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2.6.6.6 Reproductive and developmental toxicology

Fertility and early embryonic development

Study title: Subcutaneous Fertility and Early Embryonic Development to
Implantation Study of Murine IL-1 Trap in Mice

Key study findings:

Murine IL-1 Trap (0, 20, 100, and 200 mg/kg) was administered 3x/week
(subcutaneously) to both male and female mice. The males were dosed beginning
8 weeks prior to pairing, throughout the mating period and continuing through 1
or 2 days prior to scheduled euthanasia, following post mortem examination of
the mated females on gestation day 15, for a total of 37-38 doses. The females
were dosed for 2 weeks prior to pairing and on gestation days 0, 3 and 6, for a
total of 9-14 doses. Females with no evidence of mating were dosed through the
day prior to euthanasia, following post mortem examination of the mated females
on gestation day 15, for a total of 13 doses.

" The TK and the antibody analysis were done in mice following GLP. Plasma

concentrations of murine IL -1 Trap increased with dose in male; however, the
compound was not detected in females because the sampling time was at least ten
days after the administration of the compound. Anti-mIL-1 Trap antibody was
found in approximately 90 and 83% of the low dose group males and females
respectively. The antibody levels ranged from 1.1-6000, 1.9-328, and 0.9-129
pg/mL in the females from the low, mid, and high dose group respectively. The
antibody levels ranged from 2-1335, 1-26, and 1.5 pg/mL in the males from the
low, mid, and high dose group respectively.

The number of unscheduled deaths in the control, low, mid, and high dose group
were 0, 2 (females), 1 (male), and 2 (one male, one female) respectively. The
necropsy from the high dose females that died at high dose at the GD 7 showed
discoloration of the stomach. The necropsy findings from the male that died at
high dose had reddened lung, small epididymis, raised preputial area, and
darkened injection site. One female from the mid dose died prior to mating at
Day 49 of the study. This animal had reddened ears two days prior to death. Two
other females from the low dose group were euthanized at GD 11. These animals
showed the clinical signs of impaired use of hind limbs and laceration the
forelimbs. The cause of death could not be determined from any of these animals
by the sponsor.

However, the macroscopic observation of the reddened appearance of the tissue might
be associated with inflammation and might be considered treatment related. Also, the
impaired movement of the limbs in the low dose animals might also be related to the
test article induced injection (the compound was administered at scapula or lumber
region in the back) site reaction which had been observed microscopically in all the
species treated with IL-1 Trap.

There was a decrease (14-16%) in the male and female fertility index in the low
dose group animals compared to the controls.
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o There was an increase (47-51%) in early resorptions in all treatment groups
compare to the controls (2.6, 4.9, 4.1, and 5.1 in the 0, 20, 100, and 200 mg/kg
group respectively. '

e There was approximately 40-45% increase in the post implantation loss in the
treatment group compare to that of the control group (3.2, 5.3,4.1,and 5.8 in 0,
20, 100, 200 mg/kg respectively).

e As apparent from the descriptions mentioned above, the findings are not dose
related. However, note that the antibody titer in the males and the females was
highest at the low dose which might relate to the higher occurrence of the
increased fertility and implantation disorders in the low dose groups. Therefore,
although not dose related these above mentioned findings are considered
treatment related by the reviewer because of higher plasma concentration of
immune complex formation at low dose.

e Because of all these findings mentioned above in the animals from the low dose
group, according to the reviewer no NOEL could be established in this study
which is unlike the sponsor (sponsor’s NOEL is 200 mg/kg).

Study no.: — 460002
Volume # and page #: The final study report is in the electronic document room.

Page 1 -941
Conducting laboratory and location: / /
Date of study initiation: June 7, 2005
GLP compliance: Yes
QA reports: Yes
Drug, lot #, and % purity: Murine IL-Trap; Labeled drug product # B5001K620X11A
Methods

Doses: 20, 100, 200 mg/kg

Species/strain® - CD-1{ICR) mice

Number/sex/group: Refer to the study design table below
Route, formulation, volume, and infusion rate: Subcutaneous, formulated in
vehicle; 8 mL/kg, bolus administration.

Satellite groups used for toxicokinetics: Blood was collected from each animal at
necropsy.

Study design: The compound was administered subcutaneously, 3x/week. The
males were dosed beginning 8 weeks prior to pairing, throughout the mating period
and continuing through 1 or 2 days prior to scheduled euthanasia, following post
mortem examination of the mated females on gestation day 15, for a total of 37-38
doses. The females were dosed for 2 weeks prior to pairing and on gestation days
0, 3, and 6, for a total of 9-14 doses. Females with no evidence of mating were
dosed through the day prior to euthanasia, following post mortem examination of
the mated females on gestation day 15, for a total of 13 doses.
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Dasage Dosa Doze P Rgr 3
Gronp Eevel* anacmﬁf:ﬁox Vohume Nissher of Avimals
Neauber Test Srficle {megkg/day) {mefmd y {mlikz) | Males | Females
1 Placebo [} { 3 30 38
2 Muwine IE-1 Trap 20 25 & ) 75
3 Mumne IE-1 Taap 100 12.5 ] 30 3@
4 Mume -] Trap 200 25 8 iy 30
“=Dosage levels rapresent the active moiety.

Parameters and endpoints evaluated: The animals were observed twice daily for
clinical signs. Body weights and food consumption was measured twice a week.
Vaginal lavage was assessed daily for estrus cycle evaluation and breeding. Mating,
fertility and copulation/conception indices were assessed and calculated as follows:

Mating Index (%) = (No. of Males (Females) with Evidence of Mating Male (Female)
(or Females Confirmed Pregnant)/Total No. of Males (Females) Used for Mating) x
100

Male Fertility Index (%) = (No. of Males Siring a Litter/ Total No. of Males Used for
Mating) x 100

Male Copulation Index (%) = [No. of Males Siring a Litter
No. of Males with Evidence of Mating (or Females
Confirmed Pregnant)] x 100

Female Fertility Index (%) = [No. of Females with Confirmed Pregnancy/Total No.
of Females Used for Mating] x 100

Female Conception Index (%) = [No. of Females with Confirmed Pregnancy
/No. of Females with Evidence of Mating (or Females Confirmed Pregnant)
x 100

Male fertility was further evaluated by examining sperm motility and sperm
production.

Macroscopic evaluation was made from all animals. Following organ weights were
measured: brain, epididymis, tested, ovaries and pituitary gland. Microscopic
evaluation of the following tissues were made: cervix, coagulating glands, heart,
injection sites, ovaries and oviduct, pituitary glands, prostrate glands, seminal
vesicles, testes, epididymis and vas deferens, uterus, and vagina and all gross lesions.

Toxicokinetic analyses were done in all animals from the blood collection via vena
cava prior to necropsy.

Intrauterine data was colleted from GD 15. The number and location of all embryos,
early resorptions and the total number of implantation sites were recorded. Viability
of the embryos was determined by confirmation of ventricular contraction with the
aid of a dissecting stereomicroscope, if necessary. The crown-rump length of each
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late resorption was measured; the degree of autolysis was recorded and an external
examination was conducted.

Results

Mortality and Clinical Signs:

There was one male from the low dose group that died at Day 16 (following 8 doses).
This male had tremor and hypothermia prior to death. One female from the high dose
group died at the gestation day (GD) 7. This female had dark red discoloration of the
stomach at necropsy, no clinical signs were observed in this female prior to death. One
female from the mid dose died prior to mating at Day 49 of the study. This animal had
reddened ears two days prior to death. Two other females from the low dose group were
euthanized at GD 11. These animals showed the clinical signs of impaired use of hind
limbs and laceration the forelimbs. The sponsor believed that the unscheduled death in
the low dose group was due to mechanical injury. Doses were administered in the
scapular and the lumber region; therefore, the reviewer believed that there was no direct
possibility for any mechanical injury associated with impaired use of the hind limb or
laceration of the forelimb. However, treatment related injection site reactions were noted
in all the species studied with this compound. Therefore it is possible that although not
evident from the macroscopic observation, underlying microscopic lesion in the injection
site might resulted the deteriorating condition of the health in these two low dose animals
causing death.

One female in the mid dose group delivered early at GD 15, all the pups were observed to
be normal.

The clinical signs noted in the test article-treated groups in males and females, include
hair loss on various body surfaces, abdominal masses, unkempt appearance, swollen
and/or red urogenital area, swollen and/or scabbed tail, decreased defecation, tremors,
hypoactivity, clear material around the eye and/or reddened, swollen and/or scabbed
ear(s). The findings were at similar frequencies in the control group and/or in a manner
that was not dose-related. The lesions on the ears were similar to progressive necrosing
dermatitis, which sponsored mentioned as common lesion noted in this age and strain of
mouse.

Body weight:

Transient differences (statistically significant, p<0.05 or p<0.01) in the mean body
weight gains in males were noted in the 100-mg/kg/dose group during study days 0-4
(decrease), in the 20 and 200 mg/kg/dose groups during study days 21-25 (increases) and
in the 200 mg/kg/dose group during study days 80-84 (loss). Also, food consumption
was found to be increased when the body weight was increased suggesting that body
weight loss and gain was associated with treatment. It is not clear from the data whether
the changes in the body weight gain were test article related or not.
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Sponsor’s table showing changes in the Body Weight Gain in Males:

Ti
PROJECT NG. sMill 450002M FERT/BARLY BMB DEV TO IMPLANTATION OF MURINE IL-1 TRAE IN MICE PAGE
ESPONEOR ; REGENERON FHARM, SUMMARY OF BODY WBIGHT CHRNGERE (8]
SPOMSOR NO. :TL1 T-TX-05002
MALES
GRQUP: G WG/KG/DOER 20 M3/KG/DGSE 100 MG/KG/DOSE 2006 MG/KG/DOCE
DAY G- 4
MRIN 1.5 1.5 1.1* 1.2
E.D. . 0.67 G.67 0.54 0.64
N 39 75 39 30
DAY 4- 7
MEAN 9.1 9.3 9.2 ) 9.1
€.D. 0.41 0.47 G.53 ¢.47
i 3Q 5 30 30
DAY 7- 11
MEENM 0.6 0.8 9.% .7
6.D. 5.44 a.49 0.60 0.51
39 75 30 39
DAY 11- 12
0.3 0.3 2.5 9.4
£.0. ¢.57 .39 G.47 ¢.37
3 75 30 30
DAY 14- 18
MEAN 0.8 1.0 Q. 1.1
€.D. .61 6.47 Q.85 Q.47
39 T4 3 39
DAY 18- 21
MEAN 9.3 9.2 8.2 9.3
€.D. Q.45 *.47 9.43 @.4Q
N 30 74 30 3@

¢ " Gignificantly different from the comtrcl group at 0.05 using Dumnete’s test 7T
MEAIY DIFFERENCES CALCULATED FROM INDIVIDUAL DIFFERRNCES

APPEARS THIS WAY
ON ORIGINAL
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TAELE 5
EROORCT NO. :Mlle-150002M FERT/BARLY EMB DEV TO IMPLANTATICH OF MURINE IL-1 TRAP IN MICE PRG] F4
SPANGOR : FEGENERCK PHARM. BUMMRRY OF BODY WHIGHT CHRNGES [G]
SPONEOR NO. :IL1 T-TX-05002 -
GROUP ¢ C M3/KG/DOEE 20 MS/KG/DOSR 100 MG/KS/DOEE 200 MG/KG/DOSE
DAY  21- 25
MERN 3.3 a.54 9.5 L IE-LAd
€.D. 0.48 0.62 3.49 0.48
2] 39 ki 30 30
DAY 28- 28
MBAN 0.1 0.1 2.9 9.9
E.D. .55 .52 1.50 0.5%
N 3D T4 39 30
PAY 28- 31
MBAN 9.7 0.8 a.e 0.7
£.0. Q.37 .69 1.23 Q.44
33 74 ELd 39
DAY  31- 35
MEAN 9.2 9.1 0.9 a.9
£.D. 0.49 2.64 .37 4,35
30 ki) 30 30
DAY 235- 38
MBAN Q.2 9.3 0.3 0.3
8.0, ©.39 8.47 0.40 Q.45
30 74 30 30
DAY  28- 42
9.4 0,2 G.4 g.1
5.D .42 .88 8.41 D.6§
74 30

= Significan from the group at 9.05 uging l’«mn- ;;;’-; kesc TTTTTITTmTTTTIRTRTmmmeees
o Signiﬂca.ntl{ dtffe:ent from tha contrel group at 0.%1 uaing Dunnett’e test
MEAN DIFFBRENCES CALCULATED FRCM INGIVIDUXL DIFFRRENCES

- TABLR 5
PROJECT NQ. : Mk -460002M FERT/EARLY EMB DEV TO IMPLANTATION OF MURINE IL-1 TRAP IN MICR PAGE E
SMNSDR :PRGENERCH PHARM, SUMMARY OF EODY WBIGHT CHANGES (@)
FONGOR NO. :IL1 T-TX-05062

9.3 9.1 .
£.D. Q.87 .50 5.30 G.42
N 32 74 39 30
DAY 45~ 52
MEAN 0.4 0.6 0.8 9.8
E.D. 0.49 0.4£ Q.39 0.47
23 39 74 3 3
DAY 52- 55
MRRN -0.5 -0.4 -0.5 -0.5
8.D. 9.53 0,49 0.38 3.29
N 30 73 30 30
&Y 55~ 6%
HEAN -0.,5 0.4 =0.5 =9.3
£.D. 8.68 6.79 .67 G.89
N 30 74 39 30
DAY 5%~ &3
MBS 0.2 .3 2 9.3
£.D. 0.71 9.68 0.797 [ 1]
39 74 < 32

Hene significantly different from control qroup
MEPN DIFFERENCEE CnLCE'LATBD FROM INDIVIDUAL DIFFPERENCES
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TABLE
PROJECT NO. : Mile-460002M PERT/EARLY EMB DBV T¢ IMPLANTATION OF MURINE IL-1 TRRP IN MICE PAGE
SPONCOR s REGENERON EHARM, SUMMARY OF BODY WBIGHT CHANGES (G]
SPONSCOR HO.:IL1 T-TX-085002

MALES -
GRQUE 0 MG/KG/DOSE 20 M3/KG/DOSR 190 M3/KZ/DOSB 200 MG/KG/DOSE
DAY  £3- €6
MBRN 2.6 0.5 0.9 9.8
E.D. Q.62 .89 ¢.SE Q.41
i 390 7 39 30
DAY £6- 76
MEAN -9.1 -0.1 -3.5 9.3
8.0 Q.69 8.97 ¢.48 G.67
N 30 74 39 39
DAY 70- 73
MEAN 9.7 2.8 1.9 Q.7
&.D. 5.40 0.48 a.61 0.54
N 30 74 39 39
DAY 73~ 77
MEAN -0.1 -0.1 9.9 -9.2
g€.D G.S8 0.87 8.7 Q.48
N 30 74 390 30
oYy 77- 80
HEEN 9.5 0.5 0.5 9.8
&£.D 5,58 0.55 6.8¢ 0.65
N 30 74 30 30
DAY &0~ 84
MEEN 8.2 Q.1 0.2 ~Q.1¥%
£.b ©¢.53 38.58 2.61 8.88
30 74 30 30

¢ "gignificantly different from the comtrol group at 0.0l weing Dummett-s Test o TTTTTTIImIs
MEAN DIFFERENCEE CALCULATED FROM INDTVIDUAL DIFFERENCES

TARLE &
EROJECT NO. :h-460003M FERT/BARLY EMB DEV TO IMPLANTATION OF MURINE IL-1 TRAP IN MICR BAGE 5
SPONCOR s REGENERON. PHARM. SUMIGRY OF BODY WEIGHT CHANGES [G]
SPONEOR MO, :IL1 T-TX-05062
MALBS
GROUE © MG/KG/DOSE 20 MG/KG/DOSE 100 M3/KG/IGSE 200 MG/KG/DOCE
DAY &4- &5
MEEN 9.6 0.6 0.8 9.4
6.D. 6.64 0.48 .45 141
n 30 T4 30 30

There was slight decrease in the body weight gain during the experimental Days 32-39,
prior to the initiation of the administration of the compound in the females in the
treatment group compare to that of the controls (refer to the tables below). Interestingly
the food consumption at this period either increased or remained the same in the
treatment group during this period. There was no treatment at this period. This might
suggest the transient changes in the body weight loss might not be associated with the

food consumption.
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Sponsor’s Table showing Changes in the Body Weight Gain in Females:

TABLE 21
PROJECT NO. ;W4 60GI2F PERT/EARLY EMB DEV TO IMPLANTATION CF HURINE IL-1 TRAF IN MICE ERSE 1
EOR : REGENPRCY EHARM. SUMMARY OF BODY WBIGHT CHANGES (6]

SPONI
ERCNEOR NO.JIL1 T-TX-05002

GROUE © M3/KG/DOCE 100 MI/KG/DOEB 200 MG/KQ/DOSE
DAY 22- 36
0.4 2.2 8.2 ~9.2%*
§.D 0.6% a.58 D.89 0.91
N 39 75 39 30
DAY 36- 29
MEMN D.& Q.£& G.4* Q.7
£.D. 0.85 a.54 2.58 g.85
N 30 75 39 30
DAY  35- 42
MEXN 2.0 Q.2 9.3 G.4
£.D. ¢.59 .9 a.81 0.75
N 30 75 30 30
DAY  42- 45-&
MERN -0.1 Q.1 -5.2 -8.2
£.D. 0.52 283 G.65 2,68
H 30 3 30 30
DRY  46- 5D
MEAN 9.8 1.0 1.2 1.2
£.D. G.685 ©.62 ©.61 D.69
N 39 74 30 30
ORY 50- 83
HEAN Q.3 2.1 9.5 0.3
£.D. 8.987 €.65 0.54 @.69
" 30 74 30 39
2 "<significantly different from the comtro group at 0,05 weing Dunmettis test | TTTTTTTIToiemees
** = gignificantly different from the control gtaup at 0 91 using Dunnett’s test
MEAN DIFFERENCES CRLCULATED FRCM INDIVIDUAL D
A = TEST XRTICLE AEH[NISTPAT[ON INITIATED OH STUDY DAY 42
TABLE 21
FROUECT NO. ‘460002? FERT/EARLY EMB DEV TO IMPLANTATION OF MURINE IL-1 TRAP IN MICE EXGE 2
SPONECR : RRGENERI SUMMARY OF BODY WEIGHT CHANGSES (3]

PHARM.
SECNBOR. NC. 11L1 T-TX-050Gz

GRQUE : ¢ MG/KG/DOSE
DAY 53- 55

0.4
8. 0.786
N 30

DaY  42- s5-&
1.5
g.D 4.55
v 30

9.5 d.5
0.74 2.85
29 30
1.9 1.9
1.02 1.55
29 30

*Note gignificantly different from control

group
MEAN CIFFBRENTES CALCULATED FROHM INDIVIDURL DIPFK'TBNCES
TRY

R = TEST ARTICLE ADMINISTRATION INITIATED ON STUDY

Food consumption:

A statistically significant increase in mean food consumption (g/animal/day) was

- observed in the 20 mg/kg/dose group males during study days 49-52. The increase was
transient and did not occur in a dose-related manner, however, it might be attributed
indirectly to the test article since changes in the body weight was associated with the food

consumption.
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Sponsor’s Table showing Changes in the Food Consumption in Males:

TABLE 7
ERCJECT NO. :Wlly-4§0092H FERT/EARLY EMB DBV TC IMPLANTATION OF MURINE IL-1 TRAP IN MICE BAGE 1
SPONECR : REGENERCH EHAPM. SUMMARY OF FCOD CCHSTMETION (GREMG/KG/DAY)
SPONGCR KO.:IL1 T-TX-05902

MALES
GRQUP ¢ MG/HG/DOSE 20 M3/KG/DOSE 100 M3/KG/DCSE 200 MG/KG/DOSE

4

MEXN 156.8 138.7 1%1.0 .2

8.Ix, 32.69 25.49 26.51 36.57

N gL 75 390 39
DAYy 4- 7

MBAN 178.8 188.8 188.2 188.2

E.D. 30.94 13.50 22.82 23.88

N 30 75 30 39
DAYy 7- 11 -

MBAN 1%9.7 166.3 203.2 202.0

£.D. 53.41 32.79 52.41 52,75

N 30 ¥5 30 30
DAY 11- 14

MBMN 172.9 184.0 176.40 179.4

§.D. 22.99 24.61 26.19 15,10

1 30 78 30 30
DAY 14- 18

MBEXN 173.6 182.0 182.0 188.2

£.D. 13.09 25.35 24,34 18.18

N 30 74 39 30
DRY 18- 21

HBAN 175.7 174.5 179.5 176.5

5.0, 32.87 17.82 18.61 18,82

N 30 T4 30 30

erent from control group

TABLE 7
EROJECT HO. : e 460002H FERT/BARLY EMB DRV TO IMFLANTATION OF MURINE IL-1 TRAF IN MICE PBAGE 2
EPONGOR rREGENERON DHARM SUMMBRY OF FCCD CONSUMPTION [GRAMS/KG/DAY]

SEONSOR BO, :IL1 T-TX-05002

MBZN 154.2 192.4 194.7 194.6
£.D. §0.5& 44.42 37.85 38,75
N 30 T4 30 30
DRY 25- 28
MEAN 169.7 172.9 i78.9 184.0
€.D. 25.63 24.67 3z.%8 22.46
N 30 74 39 39
LY  28- 3l
MEAN 181.0 189,90 290.5 193.1
£.D. 33.70 40.20 45.05 28.98
] 3¢ 74 30 30
DAY 31- 2%
MEXH 167.2 170.9 173.5 176.6
g.T. 21.97 2%.67 15.47 1g.86
N 30 T3 30 30
DAY  35- 38
HEAN 183.8 185.1 188.5 189.7
£.D. 58.11 4€.67 36.82 44.78
N 30 T4 30 39
Ry 28- 42
HBAN 1.5 171.8 171.8 176.2
£.D. 22.54¢ 30Q.35 15.64 2€.64
N Elg 7z 29 27

None significantly different from control group
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TABLE 7
FROJECT HO. .Ml 459002M FERT/ERRLY EMB DEV TO IMPLANTATION OF MURINE IL-1 TRAP IN HICE GGE 3
SPONGOR : PRGENERON PHARM. SUMMARY OF FOOD CONSUMPTION [GRAMS/KS/DRY)
SPONEOR NO.<IL1 T-TX-0500Z
GROF 0 MG/KG/DOSE 20 MG/KG/DOSE 100 M3/KG/DOCE 200 MG/KG/DOSE
DAY 42- 45 )
MERN 172.0 174.2 174.9 172.7
€.p. 22.82 18.2¢ 26.67 1682
u 30 12 28 30
DAY 45- 49
MEAN 161.3 166.5 166.€ 171,58
£.D. 17,31 22.7 1645 3161
N 30 E 30 30
DAY 49- 52
HERN 163.4 1738 167.2 1£0.0
£.D. 15,94 25.3¢ 18.59 1s8.13
] 30 7 30 30
DAY 52- 55
NEAN 158.9 162.€ 15€.0 1657
£.D. 20.72 2431 22.27 1437
N 30 74 30 30
DAY 70- 73
MEAN 1632 163.8 159.1 1626
c.D. 73.33 2263 13.52 12548
N 30 7 30 30
DAY T3- 77
MERN 162.2 168.0 150.4 156.¢
£.p. 11.17 25.63 13.5¢ 33.35
i 30 7 30 3
Neme significantly different Trom cembrol aroup | TTTTTTTTIIITTmmmsmssmsssmssosoossoscesoooooonoeoos
TABLE 7
EPOJBCT NO. ;Wi 450002K FERT/EARLY EMB DEV TO IMPLANTATION OF HURINE IL-1 TRAP IN MICE LAGE 4
SBONSOR :REGENEFON EXARM, SUMMARY OF FOOD CONSUMETTON (GRAMS/KG/DAY]
SEONSOR NO. :IL1 T-TX-05602
cROTD @ M3/KG/DOSE 20 M3/K3/DOSE 100 M5/R3/DOEE 200 MG/K3/DOSE
DAY 77- 0
189.4 150.1 196.8 150.4
£.n. 14.54 34.95 1517 31.0%
I 29 67 30 30
DAY  80- &4
MBAN 1821 165.1 186.3 1712
.D. 11,98 17,32 1834 2€.59
N 30 7 39 30
DAY 84- 86
54,0 157.0 157.0 154.1
£.D. 12.08 13060 11 60 25,97
N 39 71 39 39

Food consumption in females, decreased right before mating Days 53-55 (7.5 g in control
vs. 6.4 g in the high dose group). A test article related decrease in food consumption
was, however, observed. This effect was dose related and statistically significant;
therefore, these changes might be attributed to the test article.
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Sponsor’s Table showing Changes in the Food Consumption in Females:

- TRBLE 24
EROJBCT NO. : WiK- 4500027 FERT/EXRLY BMB DBV TQ IMFLANTATION OF KURINE IL-1 TRAP IN MICE PAGR 1
EFCNEOR. : REGENERON EHARM, SUMMARY OF FOOD CONSUMPTION [GRAMS/ANIMAL/DAY]
SPONSCR. NO. :IL1 T-TX-056G2
GROUP 0 MC/KG/DOLE 20 MIKG/DOEB 196 M3/KG/DOSE 200 MG/KQ/DOBE
DAY  32- 36
5.4 £.9 ek £€.5
£.n 1.2Q 1.44 2.72 1.34
N 39 75 39 25
CaY 316~ 29
: MERN 5.6 5.8 5.7 5.8
£.D 5.78 0.70 @.51 .13
N 30 75 30 30
DaY 33- 42
MBAN 7.0 7.2 7.5 €.7
E.D 2.04 2.39 1.85 2.10
w 39 75 30 39
CAY  42- 46-A
MEAN 5.7 5.8 €.2 5.8
€.D 1.08 9.90 1.31 1.12
u 3¢ k£3 29 39
DAY 46- 50
&.€ £.4 6.& €.2
S.D. 2.23 1.0 1.28 1.00
N 30 74 29 39
DY 5G- 83
MERN 5.8 €.3 &é.0 £.2
S.D. 1.28 1.25 1.35 1.0z
30 74 3 30

** = Significantly di irom the group at 0.€1 uging Dunaett’s test
& = TBST ARTICLE ADMINISTRATION INITIATED CN STUDY DAY 42

TRELE 24

PROJECT KQ. AM-450002F FRRT/EARLY EMB DEV TQ IMPLANTATION GF MURINE IL-1 TRAZP IN MICR PRGR 2
SPONEOR : REGENERCN PHARM. SUMMARY OF FOOD CONSTMETION [GRAMS/MNTMAL/DAY]
SPONEOR NO. :IL1 T-TX-05302
GROUP ¢ M3/EG/DCSE 20 MS/KG/DOSE 100 MS/KG/DOSE 200 MG/KG/DOSB
BAY 53- §5
7.5 €.5¢ 7.9 £. 4%
£.D 1.37 1.07 1.46 1.29
o 30 74 29 30
DAY  42- 55-&
MBAN 5.3 £.2 6.4 £.1
E£.D d.95 ©.85 9,75 8.73
) 30 72 28 30

= Significantly different from the contrcl group at 0.0S using Dunnett’s test

** = Significantly different from the contrel group at 0,01 using Dunnett’e teat
& = TRET XRTTCT.R ANMTHTSTRITTON TNTTTATRD ON STHNY DAY 42

Toxicokinetics:

The TK and the antibody analysis were done in mice according to GLPs.

IL-1 Trap was detected from the plasma of the male animals. The number of animals
with detectable murine IL-1 Trap were 37/74, 29/30 and 30/30 males from low, mid, and
high dose group. The blood collection time was only 24 hrs post administration of the
compound in males and half life of the compound is approximately 24 hrs which might
have counted for the positive findings of murine IL-1 Trap in males. The IL-1 Trap
concentration in the plasma increased with the increase in the doses in male. The level of
murine IL-1 Trap in the low, mid, and high dose group ranged approximately from 1-78,
5-432, and 29-748 pg /mL respectively indicating that the IL-1 Trap increased with the
increase in the dose level. Murine IL-1 Trap antibody was found in 62/74, 7/30 and 2/30
males in the low mid and high dose group respectively. The level of the antibody in
males ranged from 2- 13351, 1-26, and 1.5 pg/mL in low, mid, and high dose group
respectively.
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Murine IL-1 Trap was not detected in any female mice because the plasma collection
time was approximately 10 days after the administration of the compound.

Murine IL-1 Trap antibody was detected in almost all females. The number of animals
with positive antibody finding was lower with higher dose; this is similar to the
observation in males. Also, the levels of the antibodies were higher in the low dose
group in males as well as females compare to that of the low dose group. Note that the
level of the antibody in the plasma of the males from the low dose group was
comparatively higher in the males than in the females. Murine IL-1 Trap antibody was
found in approximately 90% of the animals from the low dose group. The antibody
levels ranged from 1.1-6000 pg/mL in females. In the mid and high dose group 28/29
and 19/29 females was detected to possess murine IL-1 Trap antibody respectively. The
antibody level ranged from 1.9-328 pg/mL in the females from the mid dose group and
0.9 -129 pg/mL in the females from the high dose group.

Summary of the Toxicokinetic Analysis:

Parameters Dose mg/kg

20 | 100 | 200
Male
Number of animals showing IL-1 Trap in 37/74 29/30 30/30
Plasma
IL-1 Trap Concentration (ug/mL) 1-78 5-432 29-748
Number of animals showing IL-1 Trap 62/74 7/30 2/30
antibody in serum
IL-1 Trap Antibody Concentration (ug/mL) 2-13351 1-26 1.5
Female
Number of animals showing IL-1 Trap in ND ND ND
Plasma ‘
IL-1 Trap Concentration (ug/mL) ND ND ND
Number of animals showing IL-1 Trap ' 67/73 28/29 19/29
antibody in serum
IL-1 Trap Antibody Concentration(ug/mL) 1.1-6000 1.9-328 0.9-129

ND = not detected
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Necropsy Findings:

The following observations were made at necropsy:

* The schedule necropsy finding from females demonstrated that 1/30 in control
and 5/75 in the low dose group had no evidence of mating.

e The necropsy from the high dose females that died at the GD 7 showed
discoloration of the stomach. The death might be related to the treatment,
however, the cause of death is not known.

* Macroscopic findings from the males showed 1/75 animals had reddened lung,
small epididymis, raised preputial area, and darkened injection site. This finding
was in a male treated with the low dose; whereas no such findings were noted in
control or mid and high dose group males.

Sponsor’s table Showing Necropsy Findings:

TABLE 29 (NO EVIDENCE OF MATING)
FROJECT NO. : W4 5G002F PBRT/BARLY EMB DEV TO IMPLANTATION OF MURINE IL-1 TRAP IN MICE FAGE 1
EPUNGOR : FBGENERON EHARM, SUMMARY OF MACROECDPIC FINDINGS
EFONGOR NO.:IL1 T-TX-05002

SCHEDULED RECROBSY

NUMBER CF ANIMELS IN DOSE GROUP EL] s 39 34
NUMEER OF ANIMALS BXAMINED 1 3 a o

PLTUITARY
-8MALL

WO SIGNIFICANT CHANGES OBSERVED - ALL EXAMINED TISSUES 1 4 b 3

1- 0 MG/RG/DOSE 2- 20 M3/KG/TQSE 3- 100 M3/EG/DOSE 1~ 200 MG/RE/DOSE
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TABLE 30 {GESTATION DAY 15}
FROJECT NG. : Wlle-169002F FERT/EARLY BME DEV TO IMPLANTRTION OF MURINE IL-1 TRAP IN MICE
SPONEQR : REGENERON EHARM, SUMMARY OF MATBRNAL MACRGEQZPIC FINDINGS
SPONEOR NO.;IL1 T-TX-05902

GRCOUP 1 2
NUOMBER. EXAMINED 29 &9 28 39
HO SIGHNIFICANT CHANGSES OBSERVED 26 58 28 28
NONGZREVID -- AMMONIUM SULFIDE MEGATIVE a 5 & aQ
EUTHANIZED GESTATION DAY 11 q 1 Q 9
ORGAN D2MEGED AT NETROPSY Q 4 Z 1
QVARIES: CYST{L} 1 1 Q Q
KIDNEYS: ABSENT 1 0 g 9
URETERS: XBSENT 1 0 Q aQ
ABDOMINAL CARVITY: CONTEWTS, DARK RED 1 0 & 0
DBLIVBRED GEETATIUN DAY 1S 1} g 1 a
QRGAN LOST AT HECROPSY 9 1 g 2
DIBDC GESTRTION DAY 7 Q Q ¢ 1
STOMACH: DISCOLORMTION, DRRK RED kil 4 2 1
1- 0 MG/KG/DOSE 2- 30 MS/KW3/DOSE 3- 100 MG/KG/DOSE  4- 200 MG/KG/DOSE
TAHLE 12 1SCHEUULKD NECKOFSY)
EROJBCT EO. AlA-450002M FERT/BARLY EHE DEV TO IMELANTATION OF MURINE IL-1 TRAF IN HICB PXGR 1

SPONGOR s REGENBRCH PHARM. STBMMARY OF MACROSCOPIC FINDINGE
SPONGOR NO.:IL1 T-TX-05002

NUMEER OF ANIMALS IN IOSE GRODP 35 7% 33 3¢

NUHBER. OF ANIHALS BXWMINED 30 4 3¢ 30

KIDNEYS

-AREA (S}, DEPRESSED 1 ] 2 0

LuNge

-DISCOLORATION, DAPK RED ° 1 o o

RT BPIDIDYMIS

-BMWLL o H o ]

SEMINAL VESICLES

“eMaLL 1 ) o a

BR

-SCABBING 3 2 1 1

PREPUTIAL 6T,

-2RBA{E}, RAIGED 0 i @ o

URETERS

~DISTENDED 1 L ° 1

INJECTION SITR

-EREA (6}, GIRK PED s 1 2 G

TaIL

“FRACTURED o 1 o a

ND CIGNIFICANT CHANGES OBSERVED - ALL EXAMINED TISSURS 2 68 29 20

1770 Wa/RG/COSE 2. a0 NOJRGIDOGE | 3. 100 NG/RG/DOR | 1. 200 MesEG;bogm T TTTTTTTTTTTTTTRTTToTnoseemsosssseeoooocooes
EREIZv4.05
1172972008

Fertility parameters (mating/fertility index, corpora lutea, pre implantation loss,
etc.):

¢ There was an increase (47-51%) in the early resorptions of the embryos in the
treatment group compared to the controls (2.6, 4.9, 4.1, and 5.1 in the 0, 20, 100,
and 200 mg/kg group respectively.

 There was an increase (37%) in the late resorptions of the embryo in the high dose
group compared to that of the controls (0.5% in control vs. 0.8% in 200 mg/kg
group). '

o There was an increase in the post implantation loss (40-45%) in the test article
treated group. The percent of post implantation loss were 3.2, 5.3, 4.1, and 5.8 in
0, 20, 100, 200 mg/kg dose group, respectively.

* Inthe low dose group, percent of the females w/evidence of mating but non
gravid increased 7.3% compared to those of the control animals.

 There was an increase in the percentage of males with evidence of mating that did
not sire a litter (16.7%) in the low dose group compared to those of the males
from the control dose group. The percentage of males with evidence of mating
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but did not sire a litter was also found to increase at the low dose group (7.3%)
compared to 0% in control.

e Male fertility index in the low dose group was 84% in the low dose group; in the
control 100% fertility and copulation was noted.

The data from the present study when compared to the historical control data from
the same laboratory showed that female fertility index is lower than what is observed
historically. Historical data for the early resorptions is not comparable with the
present study. The post implantation loss is higher than the historical control in %
experiments from the historical controls. Interestingly, most of the findings noted in
this study are from the low dose group indicating that the abnormalities might have
resulted from the antibody formation as the toxicokinetic study indicated higher
antibody formation at low dose in the mice in this experiment.

Summary of Findings from the Reproductive Toxicity Study Segmen.t I

Parameters Dose Group

0 20 100 200
Number of Gravid Females 29/30 63/75 28/30 29/30
% Female w/no evidence of 33 6.8 2-foldt | 0O 0
mating
% of Female w/evidence of 0 7.3% 0 0
mating but non gravid
Female fertility index 100% 86% ; 14%] | 100% 100%
Historical control data ranged from 92-98%
Historical Control
% Male w/ no evidence of mating | 3.3% 10% 3-foldt | 0 0
% of Male w/evidence of mating | 0 % 8.4 %; 0 0
that not sired a litter
Male fertility index 97% 84%; 16%| | 100% 100%
Historical conirol data 76-94%
Early Resorptions (%/litter) 2.6 4.9; 47%1 [ 4.1; 37%t 5.1 50%1
Historical control data not provided
Early Resorptions (%/dam) | 0.4 [ 0.6 [05 [0.7
Historical control data not provided
Post Implantation Loss (%/litter) | 3.2 |53 40%t | 4.1, 2%t [5.8 45%f
Historical Control/ Post Implantation Loss (%4/litter): 4 experiments 6.9, 1.4. 0, 2.51
Post Implantation Loss (%/dam) | 0.4 0.7 [ 05 [ 0.8

Historical Control Post Implantation Loss (%/litter): 4 experiments 1.3, 0, 0, 0.2
P P

162




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

Sponsor’s table Showing Changes in the Early Embryo-fetal Development Period:

TABLE 37
FROJECT NO. -M@lg-4€0002F FERT/EARLY EMB DRV TO IMPLANTATICN OF MURINE IL-1 TRAD IN MICR PAGR
SPONEOR : RBGENRRON PHARM, SUMMREY OF BMBRYCONWIC DATA AT SCHEDULED NECRORSY [¥ DER LITTER]

SEONECR NO.:IL1 T-TX-05002

TCTAL RBSORPTIONS (%)

HEAN 3.2 5.3 4.1 5.8

£.D, 4.00 7.61 £.95 .72

I 29 63 28 29
PRE-IMPLANTATION LCSS (%)

MEAN 7.6 5.9 §.5 33

£.D. 9.03 §.88 11.69 . 5.7

N 29 63 28 29
PCET-IMPLANTATICGN LDSS (¢}

MEZN 3.2 5.3 4.1 5.8

£.D. 4.01 7.61 £.55 .72

N 29 63 28 29

FROPORTICHAL (%) DATA COMPARRD USING DUNN’S TEST

QORPORA LUTEA IND IMELANTATION SITES CCMUARED USING DUNMETT'S TEST

HODIFIEDN STATISTICS USED. * INDICATES PARAMETRIC ANALYSIS AND + INDICRTEC NON-DARAMETRIC AMALYZIS.
Hone =ignificantly different from ceatrol group

TABLE 37
EROJECT NC. :WMlp-$€0002F FERT/ERRLY EMB CEV TO INFLANTATION OF MURINE IL-1 TRXP IN MICE FASE 1
SPONEOR: RISENERCN PRRRN. SUMHNEY OF EMBRYONIC CNTA XT SCHEDULED NECRCPSY (% BER LITTER]

EBCHECK NO 1 T-TX-35022

HO/XG/DOEE 20 M3/K3/DISE 100 M3/K3/DOEE

4.5 13.8 13.3 .z

5.D. 1.73 2.07 2,28 1.2
x 28 3 28 29
TMPLANTATICN SITES
NEAX 13.3 13.2 12.8 13.8
5.D. 1.90 173 2.80 172
N 28 £ pX] 29
VIZBLE EMBRYCS (%)
HERN 9.8 9.7 95, 94.2
5.D. §.06 7.81 5.3 9.7z
i 2§ 53 3 i3
TEAD EMBRYCS i¥)
- NERN 3.0 [ 0.0 2.0
oy £.D. .00 .90 000 0.00
& ] 28 2] 28 29
B meur eEsemions (4
4 HEAN 2. 4.9 4.1 5.1
= £.0. 3.87 6.89 5.25 9.35
N 23 83 28 29
LATE RESORFTICNE it}
NEAN 2.5 0.3 0.0 0.2
£.B. 1.5% 1.83 3.68 2.3
N 2% 43 228

PRGPORTICOL (%} DATA CONFARED UNING COWN'S TEST

CORPORA INTEA AND IMPLANTATICN SITES QONPARED USING DUNNETT'S TEST

WODIFIZD STATISTICS USED. * INCICNIES DARAMBTRIC ANMLYSIS AND + IMDICATES NON-PARAMETRIC MNALYSIS.
Bone significantly differant from contrsl group
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TABLE 1&
EROJBCT NO. :4-460003F FERT/EAELY EMR DEV TO INPLINTATION OF MURINB IL-1 TRAP IK MICE PAGE 1
SPONEOR : REGENERON PHARM. SUMMARY GF FEMALE REPRODUCTIVE BEBRFORMANCE
SPONSOR NO. . IL1 T-TX05002

FEMALEBS ON STUDY 30 s 20 30
FEMALES THAT DIED OR WERE EUTH. IN BXTREMIC ¢ 2-3,B 1-¢ 1-D
FEMALES PAIRED FCOR MATING 30 T-B 29 39-D

FEMALES ®ITH BVIDBNCE OF MATING 29 9¢.7 89 93,2 29 100.9 30 130.0
N3. GRAVID 2% 100.0 & 92.8 29 100.9 30 100.0
NO. NCHGRAVID ¢ o.¢ 3 7.3 G 0.9 9.9
FEMALES ¥ITH KO EVIDENCE OF MATING 1 3.3 ‘ s 6.8 0 0.0 Q 2.0
Ni}. GRAVID 1 100.0 5 190.0 0 0.9 0 0.0
NO. NONGRAVID Q 0.0 [} 6.0 0 0.9 9 6.0
TOTAL FEMMLES GRAVIL 30 100.0 €9 93.2 20 100.0 3 100.0
1- 9 KG/KG/DOSE 2- 20 MG/KG,’DOSE 3- 100 HG/KG/DOSE 4- 200 MG/KG/DOSE
A = PEMALR NO. 2046 WAS EUTHSNIZED IN EXTREMIS PRIOR TO pmm@; HOT INCLUDBD IN CALCULATION:
B = PEMALR NO. 2073 WAS mmmrzm IN BXTREBMIS POLLOWING EVIDENCR OF MATING; INCLUDED IN C’ALCULHTIONE
€ = FEMALE NQ. 3004 DIBD FRIOR TO PAIRING; NOT INCLUDED IN CALCULATIONS
D = FEMALER NO. 2110 DIED FOLLOWING BVIDENCE OF MATING; INCLUDED IN CALCULATIONS
TABLE 18
PROJECT NC. - 460002F FERT/EARLY EMB DEV TG IMPLANTATICN OF MURINE IL-1 TRAP IN MICE PACE 2
SEONSCR : REGENERCH EHARM, SUMMARY OF FEMXLE PECRODUCTIVE FERFCRMRNCE
SPONEOR NO.:IL1 T-T1X05002 .
"""""""" oss GRoDP 1 TR R
o s HG. % RG. % hiied % ;
FEMMLE HATING INDEX 30730 1Q0.0 74/74 100.0 29729 100.0 30730 100.9
FEMALE FERTILITY INDEX 30430 1920.90 £9774 3.2 20429 100.0 29320 190.9
FEMRLE CONCEPTION INDEX 30730 190.0 §9/7¢ 93.2 298/29 100.0 33720 190.0
HEAN PRE-ODITAL INTBRVALS
Dayge 2.8 RA 2.5 NA 2.9 N2 3.1 WA
5.D. 2.99 HA 1.94 MA 1.37 A 2.43 A
| 29 KA €9 NA 32 NR 30 HA

RG. OF FEMALES #ITH EVIDENCE OF MATING (OR CONPIRMED PREGNANCY)
FEMALE MATING INDEX {§) = m--o-eemcmcomommmmmmcmeoomamoommcm e omm o m em ;e o e e mmmomm m e oo 2 X 100
TOTAL NO. OF FEMALES USED FOR MATING

NQ. OF FEMALES WITH CONFIRMED FREGNMNCY

FEMRLE FERTILITY INDBX (¥}

FEMALE CONCBPTIOR INCBX (%: =

1- 9 MG/KG/DOSE SR/ 153 HG /KG /DOBR 4- 200 MB/!(E[DOSE
PRB.COITAL INTERVALE FOT SIGNIFICANTLY DIFFBRBNT FROM CONTROL GROUP WSING DUNNETT'S TRS
MATING, FBRTILITY AND CONCEPTION IRDICES XOT SIGNIFICANTLY DIFFERENT FROM CONTROL GROUR UFIW" CHI-COUARE TEST

TABLE 3
EROJBCT NO. x‘(EDDOZF F‘ERT/BP.RLY EMB GEV TO IMPLANTATICN OF MURINE IL-1 TREP IN MICE PAGE 1
SPONEOR : REGENERON PHARM. OF MALR REPRCDUCTIVE PERFORMRHCE
SRQNSOR NQ. :IL1 T-TX(G5002
LOGE GROUP 1 2 3 4
"o ¥ NO. % HD k] NQ. £
MALES ON STUDY . 32 75 30 19
MALES THAT DIED CR WERE EUTHANIZEG Q 1-A [ a
MALES PAIRED FUR MATING 39 74-2 29-B 39
MALES WITH EVIDBNCE OF MATING 2% 96,7 €3 91,9 29 100.0 29  $5.7
NG. THAT SIRED A LITTBR 29 105.0 €3 62,6 29 1006.8 z9 1.0
RD. THAT DID NGT SIRB 2 LITTER b 9.0 g 7.4 4 0.0 2 9.9
MALBE WITH NO EVILENCE OF MATING 1 .3 6 8.1 0 0.9 1 3.2
NO. THAT SIRED A& LITTER 1 108.0 £ 83.3 0 0.0 9 9.9
NG. THAT DID NOT SIRE A LITTER @ 5.0 1 16.7 0 0.9 1 100.9
MALBS THAT SIRBD MORE THAN 1 LITTBER o 1 0 1

1 9 HE/KG/DOSE 2~ 20 MG/RG/DOSE 3- 1990 W"/KG/‘D"'SB 4- 200 MG/KG/DOSE
A = MMLE NO. 1626 DIED FRIOR TO PAIRING; NOT INCLUDED IN CALCULATIH
B = MALE NO. 1730 HOT PARIED DUE TO DEATH OF FEMALE NO. 3004 FRIOR TO PAIRING; NCT INCLUDED IN CALCULATIONS
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TABLE 3
FROJECT NO. ; Ml 4500027 FERT/EARLY EMB DEV T0 IMPLANTATION OF MURINR IL-1 TRAP IN MICE PAGE
SPCHECR. : REGENEROK PHAXRM. SUMMRRY OF MALE REPRODUCTIVE DERFORMANCE
SEGNECR NO. :IL1 T-TXQA5502
TOSE GROUP 1 2 3 1

NO X HO % NO % N %
MRLE MATING INDEX 39730 100.0 73/74  98.5 20/2¢ 199.9 29/30 96.7
MALE FERTILITY INDEX 20420 100.0 £877¢ 01.9 29729 100.0 29736 96.7
MALE COPULATICN INDEX 20730 1900.0 €873 93,2 29729 100.9 29/29 100.0

NO. OF MALES ¥ITH BYIDENCE OF MATING (OR FEMRLES CONFIRMED PREGHANCY)
HALE MATING INDRX (¥} = === m oo momm oo oo oo mmco oo omeam e mmmmmers o cm e eemm e e o ¥ 100
TOTAL NO. OF MALES (FEMALES} USED POR MATING

NO. OF MRLEE SIRING A LITTBR
MALE FERTILITY INGBYX {%) = =  cc-comcmccamccmmccscacccmmmeccaacmmmman—n X 190
TOTAL ¥0. OF MALES USED FOR MATING

NG. OF MALES £IRING A LITTER

1- 0 KG/KG/DOSB 2- 20 MG/KG/DOSE 3- 169 MG/KG/DOSE - 200 MG/K5/COBE
MATING, FEBRTILITY AND COPULATION INDICES NOT SIGNIFICANTLY DIFFEREHT PROM CONTROL GRGUP UBING CHI-SQUARE TEST

Embryo fetal development

Study title: A Study for the Effect of IL-1 Trap on Embryo-Fetal Development in
Cynomolgus Monkeys by Subcutaneous Administration

Key study findings:

* Pregnant monkeys were dosed with IL-1 Trap (0, 5, 15, and 30 mg/kg),
subcutaneously, 2x/week from gestation days (GD) 20-48; 9 doses were
administered/animal (dosed on GD 20, 23, 27, 30, 34, 37, 41, 44, and 48).
Pregnancies were terminated by cesarean section on Days 100-103.

* There was dose related increase in the IL-1 Trap plasma concentration up to GD
28. The plasma concentration of the IL-1 Trap at low dose decreased at GD 35, at
this time antibody formation in this dose group was found to be in the peak. The
plasma concentration of the IL-1 Trap at mid dose decreased between GD 42-50,
at this time antibody formation in this dose group was found to be in the peak.
The high dose group showed high concentration of the compound until the end of
the treatment period. The decrease in the plasma level of the IL-1 Trap is directly
related to the antibody formation.

e After GD 28 an increase IL-1 Trap antibody formation was noted. Maximum
serum concentration of the antibody was noted at GD 35 and GD55 with low and
high dose group respectively. The concentration of the antibody was comparable
in the low and mid dose group at the time when peak is reached. The
concentration of the antibody in the serum from the high dose group was much
less at its peak GD 55 than that of the other two treatment groups. At C-section
10/10, 9/11, 7/10 dams and fetuses from the low, mid, and high dose group was
found to be antibody positive. Only one dam from the mid dose group showed
IL-Trap plasma concentration at C-section.
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e A statistically significant decrease in the estrogen concentration was noted
between GD30-GD50. The decrease was higher in the low and mid dose group
suggesting that the decrease in the hormone concentration might be related to the
IL-1 Trap antibody formation.

¢ There were two late abortions one at GD38 in the low dose group and one at
GD51 with the mid dose group, the timing of the abortion appeared to be related to the
maximum antibody formation in these groups.

e There was a decrease in the organ weights in the high dose group compare to the
organ weight of the control group. The trend is not always dose related.
However, almost all of the organ weights that were measured in the fetuses
decrease at high dose. The decrease in the ovary and thymus weights was greater
then 10% (ovary 14%, thymus 12%) at high dose. The decrease in the spleen and
lung weights was approximately 7% with high dose. The decrease in the thymus,
spleen, and ovary was 21, 11, and 24% at low dose respectively; indicating that
the effect might be IL-1 Trap antibody related and may be indirectly related to
hormone depletion.

* There were two skeletal abnormalities/variations noted in the treatment group.
There was abnormal arrangements of the ribs in the thoracic vertebra and absence
thoracic vertebral bodies and arches was observed in 1/3 female fetus from the
mid dose group. The sponsor reported that in the historical data from —
laboratories such changes were noted in one control animal. A skeletal variation
was also noted 1 male fetus in the control group, 2 male fetuses in the low and the
mid dose group and the 2 female fetuses in the high dose group. The sponsor
reported 12.8% changes in the lumbar vertebra are common in the cynomolgus
monkeys as observed in the historical data. However, the incidence of variation
in this experiment is higher than the historical control value 22.2%, 18.2%, and
20.0% in low, mid, and high dose group indicating a treatment related effect.

¢ The sponsor mentioned the NOAEL for this study to be 30 mg/kg since the
findings are not dose related. However, because of the increase in fetal death in
the low and mid dose group and increase in the skeletal abnormalities/ variations
in the treatment groups, the reviewer could establish no NOAEL.

Study no.: — 223.15

Volume # and page #: The final study report is in the electronic document room.
Page 1 -361
Conducting laboratory and location: ——

Date of study initiation: 05-08-2003

GLP compliance: Yes

QA reports: Yes

Drug, lot #, and % purity: IL-Trap; Lot #: B02024D600C11A (0.8 mL per vial)

B02024D60012A (2 mL per vial)
B02024D60013A (4 mL per vial)

166



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

Methods

Doses: 0, 5, 15, 30 mg/kg, twice/week from gestation days (GD) 20-48, 9 doses were
given/animal (dosed on GDs 20, 23, 27, 30, 34, 37, 41, 44, and 48). Pregnancies
were terminated by cesarean section on Days 100-103.

Species/strain: Cynomolgus monkey; Macaca fascicularis.
Number/sex/group/age /weight: 12/female/group/ 3-12 years old/2.34-6.74 kg.

Route, formulation, and volume: The test article was administered in the intrascapular
area by the subcutaneous (bolus) injection. Doses of 5, 15, and 30 mg/kg IL-1 Trap
were given undiluted at a concentration of 50 mg/mL. Dose levels in this study were
0 (placebo control), 5, 15, and 30 mg/kg/dose, with a dose volume of 0.6, 0.1, 0.3 and
0.6 mL/kg, respectively.

Satellite groups used for toxic kinetics: All dams and fetuses were subjected to TK
blood analysis. Blood collection for maternal TK analysis and the anti-product
antibody formation was performed once at pre-dose and 24 hours post-dose on GDs
20, 27, 34, 41 and 48 (the 1%, 3", 5™, 7" and 9" dose), once in the morning on GDs
.55, 62. Fetal cord blood (approximately 1.0 mL) was collected from the umbilical
artery during the scheduled cesarean section.

Study design:

Following is the design for the Reproductive Toxicity Segment II study.

Group! | Testor Coge Dase Dose Number of Pregnant
Color | Controt Lavel Cong. Volume Animae

Cord | Aticle | (mgh) | (mgimb) | ming) | (Animal Number)
1iwhity | Placebo | o o | 080 20161108 105113 |
green | 1T | 6 50 010 12{201 - 21)
3blue |WATmp | 15 50 080 |12(301,302, 304 - 313)
dired | W-ATmp | 30 50 0.60 12 (401 - 412)
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Parameter and endpoints evaluated:
Dams

Clinical observations (including pregnancy monitoring data): On dosing days (GDs 20,
23,27, 30, 34, 37, 41, 44 and 48), full observation was performed on all dams prior to
dosing and at approximately 2 to 3 hours after dosing, and mortality was checked a
minimum of 4 hours after the initial clinical observations.

On non-dosing days including the day of cesarean section and acclimation period, full
observation was performed in the morning and mortality was checked a minimum of 4
hours after the initial clinical observations.

Food consurhption: Estimated food consumption of each female was recorded from the
first day of acclimation through to the day before scheduled cesarean section except for
the 3 day mating session.

Body Weight: Individual dam will be weighed using an electronic balance on GDs 1 (at
the end of mating), 19, 26, 33, 40, 47, 54, 61, 68, 75, 82, 89, and 100 (+1 day) and
recorded.

Serum Hormone Concentrations: All dams were subjected to the evaluation of the
hormones: Progesterone (P), 17B-estradiol (E2) and prolactin (PL). The frequency of
blood collection for the measurement of P and E2: GDs 20, 25, 30, 35, 40, 50, 60, 80, and
100 (+1 day) and for PL: GDs 20, 40, 60, 80, and 100 (+1 day)

On GDs 20, 40, 60, 80, and 100, approximétely 2.2 mL of blood was drawn to obtain
serum (at least 1000 pL). On GDs 20, 40, 60, 80, and 100: Approximately 3.4 mL of
blood was drawn to obtain serum (at least 1600 pL).

Gross pathology findings:

As there were no maternal deaths or moribund sacrifice in this study, no gross
pathological examinations were performed on the dams. Since fetal death was confirmed
on GD51 by pregnancy monitoring (ultrasound examination), an emergency cesarean
section was performed on one dam (animal no. 311) in the 15 mg/kg group. The dead
fetus and placenta from this animal were fixed in 10% neutral buffered formalin.
Spontaneous abortion was confirmed on two dams in the control group (animal no. 108
on GD25 and animal no. 110 on GD24), three dams in the 5 mg/kg group (animal no. 206
on GD24, animal no. 209 on GD25 and animal no. 212 on GD38) and two animals in the
30 mg/kg group (animal no. 407 on GD25 and animal no. 409 on GD24). Because no
fetuses could be confirmed by ultrasound, no cesarean section was performed.

Incidence of spontaneous abortions:

0 mg/kg 5 mg/kg 15 mg/kg 30 mg/kg

Spontaneous

abortion 2/12 3/12 0/12 2/12
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Fetuses
Viability, sex, body weight, placental weight and external measurements:

After confirmation of fetal viability, all fetuses were euthanized with an over dose
intraperitoneal injection of a commercial pentobarbital and phenytoin solution.

Each fetus was measured for body weight and placental weight. Each fetus was sexed,
and the following measurements, external and placental observations were performed.

Measurements: Head width, distance between the eyes, head circumference, chest
circumference, crown-rump length, tail length, right paw and foot length, anogenital
distance, amniotic fluid volume, diameters of primary and secondary placenta.

Observations: Body form, symmetry of head, facial form, mandibular formation, eyes
and eyelids, hair of head, nipple formation, anus, fingers, toes, finger and toe nails,
ears, tail, upper and lower extremities, external genitalia, vertebral column, umbilical
cord and palate.

Organ weights (absolute and relative weights) the following organs were weighed and
fixed in 10% neutral buffered formalin: adrenal glands, testes, ovaries, heart, lungs,
spleen, thymus, liver, kidneys, uterus, and brain. The. following organs were fixed in
10% neutral buffered formalin without weighing: eyes, stomach, small and large
intestines, the skin of the head, ears, trachea (with thyroids), esophagus and any
abnormal organs noted during the gross observation

Skeletal examination (ossification and skeletal length): The carcass of each fetus was
fixed in ethyl alcohol, and skeleton was stained by Dawson’s method. Each fetus was
examined as follows: skeletal abnormalities or variations, skeletal development
(number of bones with ossification centers of the vertebral centrum), skeletal length
(right side) of ossified parts of the humerus, ulna, radius, femur, tibia, and fibula.

Toxicokinetics in Dams and Fetus:
All dams and fetuses were subjected to the toxicokinetic analysis. The frequency of
blood collection was as follows. :

Dams (serum): At pre-dose and 24 hours post-dose on selected dosing days (GDs 20,
27, 34, 41, and 48), once in the morning on GDs 55, 62, 69, 83, and once on the day of
scheduled cesarean section (before anesthesia).

Fetuses (serum): At cesarean section

Fetuses (amniotic fluid): At cesarean section

Approximately 1.0 mL of blood was collected from a saphenous, femoral, or cephalic
vein (dams), or umbilical artery (fetus), and transferred to an SST clot tube. Serum (at
least 400 pL) was obtained by centrifugation (2000x g, 15 minutes at room
temperature) after stabilization at room temperature for 40 to 60 minutes.

Amniotic Fluid (fetusés): Amniotic fluid (at least 4 mL) was collected from each fetus
(including the control fetuses) at cesarean section using a disposable syringe and
needle.
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Antibody Measurements in Dams and Fetuses:

Blood collection for maternal antibody measurement was performed once at pre-dose
on GDs 20, 27, 34, 41, and 48 (the 1%, 3, 5™, 7™ and 9" dose), once in the morning
on GDs 55, 62, 69, 83, and once on the day of scheduled cesarean section (before
anesthesia). Approximately 2.0 mL of blood was collected by venipuncture using a
butterfly infusion set or needle and disposable syringe from the saphenous, femoral or
cephalic vein from restrained, unsedated dams. Fetal cord blood (approximately 2.0
mlL) was collected from the umbilical artery during the scheduled cesarean section.
Only serum samples collected on GD20 (pre-dose), GD34 (pre-dose), GD55, and
prior to cesarean section, along with a serum sample from fetus were analyzed by
Regeneron Pharmaceuticals, Inc.

Results

Mortality (dams) Pre and Post Implantation Loss:

No maternal mortality or moribund sacrifices occurred. There were abortions at GD24
and 25 in 2/12 monkeys in the control, low and high dose group. However, in low dose
group there was abortion in one monkey at GD 38 and in the mid dose group fetal death
was observed at Day 51 There were no observations of fetal death in the control group in
this study. In the mid dose group heartbeats were not heard at GD 25 from 6/12 animal.
The heart beats of the fetus from all these animals were heard again on GD30. One of
these fetuses died at GD-51. One animal from the low dose group had similar finding at
GD 25; embryonic death was noted in this animal at GD38. The significance of such
finding is not clearly known, but assumed to be related to the stress in these animals at
this time period. These findings of the fetal abortion/death were not dose related. The
sponsor’s historical control data from 12 studies including the current study indicate that .
between GD20-35, 3 abortions were noted, between GD 35-46, 3 abortions were noted,
and between GD46-55, 2 abortions were noted. The findings (abortion) in the current
study was, however, higher in the incidence in the low and the mid dose animals
compared to control at later days and coincides with the timing when the antibody
formation was highest in the animals from those dose groups. Therefore, the fetal
resorptions observed are considered treatment related.

Summary of Major Findings in Segment II Reproductive Toxicity Study:

Parameters Dosages mg/
' 0 5 15 30
Fetal absorption /death 16.7%, 2/12 25%, 2/12 8.3%,1/12 16.7%, 2/12
: aborted at aborted at GD aborted at GD aborted at
GD 25 25, 1/10 aborted | 25; 1/11 aborted | GD 25
at GD 38 at GD 51

Historical control data from 16 studies including the current study w/181 dams showed that a total of 20
abortions noted, 12/20 occurred between GD20-GD335, 3/20 occurred between GD36-GD45, 2/20 occurred
between GD 46-GD55

Skeletal Abnormalities | 0 (similar | 0 | 1/3 female fetus | 0
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(thoracic vertebra and arches | observation
arranged abnormally) was made in
one fetus -
historical
control )

Historical control data from 16 studies including the current study w787 fetus showed that 1/87 that is 1.1
% fetus had skeletal abnormalities in the thoracic vertebra.

Skeletal Variations(bilateral 0 (historical 22.2% 18.2% 20%
lumber vertebra) control
- 12.8%)

Historical control data from 16 studies including the current study w/87 fetus showed that 11/87 that is
12.6 % fetus had skeletal variations of lumber ribs.

Single Placenta [ 3/10 [ 0/92 [ 2711 [ 4/10

Historical control data from 16 studies including the current study w/108 fetus showed that 20% fetuses

had single placenta.

Clinical signs (dams):

The clinical signs include abnormal stool often very hard or some time very soft in
control as well as treated animals during the course of the study. Occurrence of such
gastro intestinal disturbances was observed intermittently in all test article treated
animals, however, such incidences were found to be recovered during the course of the
study. The number of animals suffering from such incidence, however, was higher in
treated groups than those of the controls. Bleeding around the external genitalia was also
noted in a few animals, which might be associated with dry skin and hard feces.
Abrasion in the skin and scab around the injection sites were also noted in higher number
of treated animals during the course of the experiment, however, was observed to be
recovered at the time of the sacrifice.

Body weight (dams):

The animals were dosed between GD20 and 48. As observed from the following table,
there was a dose dependent decrease in the body weight gain during that time period
(approximately 10% decrease in body weight gain was noted in the high dose group at
Day 40 compared to body weight gain at GD19). The loss in the body weight gain,
however, recovered after the treatment was discontinued.

Body weights (kg) in dams:

Dose | GD*-19 | GD-26 | GD-33 | GD-40 | GD-47 | GD-68 | GD-82 | GD-100

mg/kg
0 422 4.31 413 413 [4.21 4.58 4.94 523
5 435 4.25 426 | 427 1437 4.69 4.88 5.13

15 4.09 3.98 3.90 3.92 4.02 4.49 4.66 5.04

30 4.72 4.52 4.35 4.33 4.38 4.74 4.93 5.33
* GD-gestation days :
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Food consumption (dams):

The food consumption decreased abruptly during the treatment period as observed by the
number of the unconsumed biscuits during the treatment period (refer to the table below).

Loss of appetite was observed in 1/12 control animals and 3/12 animals in each of the
low, mid and high dose group. Anorexia was confirmed in the veterinarian’s report.
Extra fruit and liquid was provided to the animals for overcoming this condition. The
reduced food consumption might have been the cause of the reduction in the body weight
gain during the treatment period. The loss of appetite might be directly treatment related
or might be related to the dryness of the system as demonstrated by the fact that the

" animals were willing to have fruits but not the biscuits. This might have also been
resulted from the treatment related changes in the electrolyte balance and water excretion,
which was not explored in this study.

Number of unconsumed biscuits/day:
Dose | GD-20 | GD-26 | GD-33 | GD-40 | GD-47 | GD-68 | GD-82 | GD-100

mg/kg
0 3.6 6.4 7.3 64 | 6.0 0.8 4.6 1.6
5 3.5 9.1 | 108 | 63 5.1 0.9 40 | 11
15 4.0 83 | 104 | 72 3.9 0.4 2.2 2.3
30 4.5 10 | 117 | 94 6.8 1.5 2.1 0.7

Serum Hormone Concentrations in Dams;

There was a significant decrease in the estrogen level during the treatment period and
immediately after the treatment. Also, the level of estrogen in the treated animals '
continued to be in a lower level than those of the controls during the rest of the
experimental period. There were no difference in the mean progesterone level in control
and treated animals during this experimental period. However, there was also a decrease
in the prolactin level in the treated animals during the course of the experiment.

In normal pregnancy estrogen and progesterone level continues to rise during pregnancy
and remains high until parturition. In the current study, once the administration of the test
articles was stopped, the estrogen level increased and the level of estrogen continued to
rise until the C-section. The decrease in the estrogen and progesterone level appeared to
be directly related to the treatment under this experimental condition.

Effect of IL-1 Trap on the Serum Hormone Concentrations:

Dose | GD-20 | GD-25 | GD-30 | GD-35 | GD-40 | GD-50 | GD-80 | GD-100

mg/kg

Estrogen (pg/mL) ,

0 229 268 215 216 333 336 451 510
5 223 244 201 | 84* 229 163* 439 477

15 213 227 157* 77* 177* 150* 485 416

30 209 219 150* 115* 168* 163* 416 458

Progesterone (ng/mL)

Dose | GD-20 | GD-25 | GD-30 | GD-35 [ GD-40 | GD-50 | GD-80 | GD-100
mg/kg
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0 2.6 3.9 7.0 6.3 2.0 0.8 2.5 2.8
5 2.9 4.4 8.8 6.8 2.5 1.0 3.5 4.1
15 2.1 7.4 9.6 8.9 4.7 2.02 3.1 3.7
30 2.4 5.0 7.3 6.9 24 0.74 2.1 3.2
Prolactin (ng/mL)

Dose | GD-20 [ GD-25 | GD-30 | GD-35 | GD-40 | GD-50 | GD-80 | GD-100
mg/kg

0 2.3 ND* ND ND 13.8 ND 10.9 23.5
5 {1.4 ND ND ND 9.0 | ND 12.2 12.0
15 2.0 ND ND ND 8.7 ND 10.8 7.0
30 2.7 ND ND ND 14.7 ND 8.5 8.9

ND = not detected

Toxicokinetics:

The plasma concentration of IL-1 Trap GD21 with low mid and high dose was 17.9, 89.3,
and 159.1 mg/mL respectively indicating 5-fold increase in the plasma level of the drug
from low-mid dose and 2-fold increase in the plasma concentration of the compound
from mid to high dose. With low dose at Day 27 (pre dose for 3’d~dose) and increase
level of the compound (13525 ng/mL) in the plasma was noted. This accumulation was,
however, decreased at GD34 (pre dose for 57 dose. Although, the compound was
administered up to GD48, a gradual decrease in the plasma level of the compound was
observed 24 hr post dosing, and also pre dosing from GD34 onwards, probably due to
increase in the antibody formation. Plasma level of the compound was noted in one
animal in this group up to GD69. Similar observation was made as regards to the plasma
concentration of the compound with mid and high dose. One animal in the mid dose
group had plasma concentration of IL-1 Trap in the plasma collected from pre C-section
time point. One animal from the high dose group had plasma level of the compound up
to GD62.

Anti IL-1 Trap antibody formation was observed in all animals from the treatment group.
The antibody formation was detected in the low dose group at GD34; maximum
concentration of antibody formation was detected from the animals of this dose group at
GD55. All animals were detected to have antibody in the serum at C-section, all fetuses
from this group were also positive with the anti IL-1 Trap antibody. The antibody
formation with the mid dose maximized around GD55. The serum concentration of the
antibody at GD34 with low dose was comparable to that of GD55 at mid dose. All but
two dams and fetuses were positive for the presence of anti-IL-1 Trap antibody at C-
section. The maximum antibody production with the high dose was detected at GD55;
however, the plasma level of the antibody at GD 55 with high dose was much lower than
that of the mid dose during that time point. Measurable amount of antibody was noted at
C-section from all but 3 dams and fetuses from the high dose group.

IL-1 Trap Concentration and Anti-product Antibody Concentration in the Plasma
24 hr Pre and Post Treatment in Different Gestation Days (GD)
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Dose GD-21 GD-27 GD-28 GD-34 | GD-35 | GD-41 | GD-42 | GD-48 | GD-49 | GD-69 | GD-
mg/kg 100
IL-1 Trap Plasma Concentration
5 17964 13525 29408 615 2015 330 767 272 905 144 ND
15 89320 91169 144470 8736 28044 | 5232 22602 ‘| 1815 12071 | 256 163
30 159118 237104 340904 29693 | 87386 | 10779 | 54731 | 19434 | 51774 | 4132 109
IL-1 Trap Antibody (RFU/mL)
GD 34 GD 55 Pre C Section Fetus
5 9-152 90-1024 8-57 2-25
15 1-91 106-4444 10-325 4-102
30 9-276 1-922 3-44 7-30
REGENERON Page 140122 -
Sumple Analysis Repors No, ILIT_TX_03010_SA_01VI ,
Appendix A (Data Tables) continued:
Table 3: Moukey Plasmm und Amniotic Fluld Concentrations (ng/ml) of 1.1 Teap in the § mp/kg Cobort
» Anioual #
Dose | Gestation Day | Draw Time | 307 | 303 | 383 [ 204 [ 208 [ 206" | 207 | 208 | 20 | 200 | 211 | 31z |
1 2 Pre Dowe ’ ’
21 24b Post Dose’
3 27 Tre Dose
p- 3 244 Post [se ° i
5 3 Pre Dine
as 24k Tost Duose
7 4t Pree Dote
42 24h Post Dose
9 43 Pre Dose
49 24 Post Dow,
55 Plasma TK
62 Plagon TK
@ | Pana TR
1 Tiagnn TK
Pre CS Platana TK } :
s Aami«ic fluid )t
Fetus Flasrn TR i

BW&MVM“W (<~nyml«)

> : Monkey aborted, last sample colleeted on gestational duy 26
' *s Monkey aborted, list sample collecied on gestativnal day 39

g
3

10 0 oley

x
w8

N§ = No sample avalluble for analysis  CSw cesarean section
*r Moakey ahorted, lsst sample collected on gestational day 28
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Tuble 4: Mean Monkey Plasma and Amnlotic Flaid Concentrations {ng/ml) of 1L-1 Trup In the Smg/kg Cohort

Dose Gestation Day | Draw Time Mean” [31) Ne+ " increasersy

i 3 Pre Dose 30 (35 i3 VA
31 74k Fost Dose 1567 368 2 17964

3 F3] Pre Do 13535 @37 10 NA
W 34 Post Dowe 30408 T 10 15883

3 W Pre Dose 6is $32 10 NA
Y 34k Post Dove 15 3040 T )

7 T Pre Dowe 330 5% 9 NA
& ik Post Dose 767 953 9 47

. W Pre Dose [37) 3 7 NA
Ty 24K Post Dree 905 1 ) %)

5 PFlatow TK 145 333 7 NA

P Plasoa TR £ 363 ) NA

F) Plawaa TK ¥y 453 ] NA

4 Plasma TK ) 0 9 NA

re (S o p— Y B o ) NA

oS Armiotic i ) ) B NA

Fotun Plasma TK o o 5 NA

*Mean values were ciloulsted using 0 for BLQ, where upplicable (Refer (o [ abie 3)

**Only monkeys who had # hlood collection on that glven day; anfmals who shorted were not Included
##4124h Post Dose] - {Pre Dose)

NA: Not applicable

APPEARS THIS WAY
ON ORIGINAL
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FADIC 01 MICAN MONRCY FIAINR A3E AMNIOUC FINHI Loncentralions Hgyml) ot 1L-1 Yeap i Uk Idmog/kg Cohort

Dose Gestation Duy | Draw Time Mean* SD Ne* Inerease®>*

1 30 Pre Dose 0 (] i2 NA
i 24k Pout Doie 320 36290 12 $9320

3 37 Pre Dose 91169 26349 12 NA
17 24 Fost Doce 133470 45881 i2 s3301

3 3 Pre Doso 8736 10999 12 NA
k3] Fdh Post Dose 28044 19807 2 19308

- T fire Dose K25 10071 T NA
i 24 Post ose 22602 23282 1 17370

P 48 Pre Dose 1818 2078 11 NA
4 34k Post Dose 12071 12249 11 10256

55 Plastn TK 860 2458 It NA

[ Plasra TK 449 1490 11 NA

7] Plasena TK 236 848 i1 NA

i) Flasma TR 127 422 1 NA

Pre CS Plason TK 163 342 T NA

p Amioie fasd ) ) 1l NA

Fews Plase TK 0 0 i NA

“Mean values were calculated using 0 for BLQ, where applicable (Refer to Table )

"Oalym&mmwthmmmmoa!htgivmd&y;mmmuwtdwuwincw

BIA) = Below fimil of quantitation (<pong/mL)
*: Morkey ahorted, kst sumiple collected on gestationa’ day 2§
* Monkey aborted, last sample collected on gestational diy 26

N8 = No sample available for analysis
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*%¢{24h Post Dose} - {Pre Dose)
NA: Notapplicable
Table 7: Monkey Plasma sad Amsiotic Fluld Concentrations of 1.+] Trap {og/mL) in the 30 mp/kg Cohort
Dosel CHRT 1o e Animat ¥ _
y 401 40 |43 ] 404 [ s08 T dog Taor | de8 | g9 | 410 | 4il | 412
i 20 Pre dose !
21 24hpost Dose]
9 ¥} Pre dow |
1. 28 J2dhpost Dose
5‘ M Pro dose
’ 35 2an post Dose|
P 11 Pre dose |
42 [dhpost Pose
4 43 | Pre dose
49 2&19&(%’
s Plasa TR
62 Plasena TK /.
& Plasma TK -
83 Plasma IK | D
PreCs | Plasna 1K | -
CS  |Ammniotic finid
Fetus Plasoa TK

CS:= cesurenn section
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Table 10: Anti-dL-1 Trap Antibody Titer (RFU/mL) 1 Moukeys Administered § mp/kg IL-1Trap

Dase | Gestation ]  Draw
Day Time
i 20 Pie All
5 7 Pre AB
38 Sersm AB 1.
Pre CS | SerumAB |
Fetus | Serum AR

BLQ'= lielow Tinit of quantitation (MRFU/EL) NS u No ssmple available for saalysis (5w césaroan seclion”
“; Monkey sborted, last sample collected on gedtational day 2§
*: Monkey sborted, last satmple collected on gestationst day 26
‘s Monkey aborted, last ssmple collected on gestatican] day 39

Appendix A (Data Tables) continued:
Tuble 13: Antk-1L-1 Trap Antibody Titer (RFtVmL) in Mookeys Adminksteeed 15 mg/ky IL-1 Trap

Dose § Gestation [Draw Tinw| Al # 1
day j 301 T 302 T03% T 308 T 308 1 306 | 307 | 308 | 309 | 316 L 31t | 303 13051
I 20 Pre AT
3 3 Tre AB
35 ScnunABl.v / / /
Fews | | Seruin AB e

BLQ = Below Hmif of quanditation (CIMIREU/ml.) NS = No sumple uvailable for analysls  CSu cesarean section
*False positive diagnosis of pregaancy, snimal excluded from evatuation of study

*: Motikey uborted, lasi sample collecied on gestationsl lay 26

*: Monkey aborted, lust suimple collected on gestations! day $2

Table 12: Ant-f1.-1 Trap Antibody Titer (RFU/nL) in Monkeys Administered 30 mg/kg IL-1 Trap

Dose | Gestation | Draw : _Aslmal 3 ,
_day Thne u_gm{mlm;jgﬂaosimiggfimiggxim;a;;§m

i 20 Pre AL
3 34§ PreAll / /
53 ScrumAB ‘
PreCS |SerumAB’ / /

Feioy Scrum AL

BLQ = Below limit of quantitation (< INRFL/ml,) AB+ = Antibody positive NS » No sample available for analysis
C8= cesarean section

*: Monkey sborted, last sample collected on gestational day 28

*: Monkey aborted, inst sample collected on gestational day 26

Terminal and necroscopic evaluations: C-section data:

All dams were subjected to C-section between days 100-103. Male: female ratio of the
fetuses in the control, low, mid, and high dose group was 7:3, 4:5, 8:3, and 4:6
respectively. A single placenta was observed in 3/12 control animals and 4/12, high dose
group animal. This findings were observed at high dose, thus might be considered as
treatment related. However, the sponsor cited reference indicating that it might be a
common occurrence for this species.

Offspring (malformations, variations, etc.):
No visceral anomalies were observed in any of the fetuses.

Following table shows the organ weights of the fetuses. There was a decrease in the

~ organ weights in the high dose group compare to the organ weight of the control group.
The trend is not always dose related. However, almost all of the organs weights that were
measured in the fetuses decrease at high dose. The decrease in the ovary and thymus
weights was greater then 10% (ovary 14%, thymus 12%). The decrease in the spleen and
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lung weights was approximately 7%. Since IL-1 is know to have effects on the above
mentioned organs, the inhibition of IL-1 - might have an effect on these organs. Therefore,
these effects might be considered as exaggerated pharmacological consequences of the
inhibition of the target molecule.

Relative Organ Weights to Fetal Body Weights in the Fetus:

Dose mg/mL | Adrenal | Heart | Liver | Lung | Kidney | Spleen Thymus | Ovary Tesies
0 0.436 | 4.06 | 25.6 | 16.3 | 5.20 1.59 1.88 0.185 | 0.169

5 0.361 | 4.06 | 259 | 16.5 | 5.10 1.43 1.50 0.141 | 0.181

15 0367 | 4.10 | 239 | 16.6 | 5.43 1.43 1.46 0.217 | 0.154

30 0428 | 3.80 | 25.2 | 153 | 5.06 1.48 1.66 0.157 | 0.161

There were two skeletal abnormalities/variations noted in the treatment group. There was
abnormal arrangements of the ribs in the thoracic vertebra and absence thoracic vertebral
bodies and arches was observed in 1/3 female fetus from the mid dose group. The
sponsor reported that in the historical data from such changes were
noted in one control animal. A skeletal variation, bilateral lumber vertebra was also
noted 1 male fetus in the control group, 2 male fetuses in the low and the mid dose group
and the 2 female fetuses in the high dose group. The sponsor reported 12.8% changes in
the lumbar vertebra are common in the cynomolgus monkeys as observed in the historical
data. However, the incidence of variation in this experiment is higher than the historical
control value 22.2%, 18.2%, and 20.0% in low, mid, and high dose group indicating a
treatment related effect. Considering that there was a significant difference in the levels
of estrogen and prolactin between the control and treated animal and a direct relationship
of such hormones with the bone ossification and density exist, the skeletal variation
might be considered as indirect pharmacological consequence of the product. Also, there
was an increased incidence of single placenta in the IL-1 Trap treated animals. The
number of dams with single placenta were 3/10, 0/9, 2/11, and 4/10 in control, low, mid,
and high dose.
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Sponsor’s Table Showing Skeletal Variations in the Cynomolgus Monkeys

Table 8-1 Summary of Morphological Examinations in Cynomolgus Monkey Fetuses
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Table 83 individuat Morphological Findings in Cynomoigus Monkey Fatuses
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Prenatal and postnatal development

Study title: Subcutaneous Injection Study for Effects on Pre- and Post-natal
Development, Including Maternal Function and Toxicokinetic with Murine I1.-1
Trap in Mice

Key study findings:

e Pregnant mice were dosed with murine IL-1 Trap (0, 20, 100, 200 mg/mL)
subcutaneously, 3x/week at gestation day (GD) 6, 8, 13, 15, 17 and lactation day
(LD) 1,3,5,8,10,12, 17, and 20. There were 24 mice each in the control, low,
mid, and high dose toxicokinetic group; there were 30, 75, 30, and 30 animals in
the main study in the control, low, mid, and high dose group respectively.

e Toxicokinetic analysis was done for IL-1 Trap and its antibody after 24 hrs of last
dosing from the animals in the main cohort and after 24 hrs of dosing at GD6,
GD17, and LD20. There was a dose related increase in the serum concentration
of the IL-1 Trap at the end of the lactation period. The number of animals with
detectable IL-1 Trap was higher in the high dose animals compare to those of the
low dose group animals. The concentration of the IL-1 Trap antibody was much
higher in the low dose group animals compare to those of the high dose group
animals. Similarly, the number of animals in which the antibody was detected
was much higher with low dose compare to that of the high dose group. The
clearance of IL-1 Trap by its antibody might be the cause for the detection of the
lower serum level of the IL-1 Trap in the low dose animals. Most of the mortality

findings in the study as described below showed higher incidence at low dose
compare to those of the high dose group, the reviewer believes that IL-1 Trap
antibody formation might have been the cause for such findings.

¢ The number of Fy dams mortality at 0, low, mid, and high dose was 2, 7, 5, 4
respectively. There was no mortality of control dams during gestation period.
One dams each from low and mid dose group was found dead around GD17. At
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LD1 mortality of Fy females from 0, low, mid, and high dose was 2, 1, 1, 2
respectively. The number of dams found dead or the number of dams with total
litter death between LD2-18 at 0, low, mid, and high dose group was 0, 5, 3, and 2
respectively.

» The percentage of still born Fy pups from control, low, mid, and high dose group
were 0.3, 0.5, 0 and 1.7% respectively. This finding might be dzrectly related to
IL-1 Trap concentration in serum.

e The mortality of F; pups between LD1-4 was 47, 56, 22, 68 in control, low, mid
and high dose group respectively; similarly pup mortality between LD5-21 was 2,
16, 16 and 0 in control, low, mid and high dose group respectively. This reverse
dose relation of the increase death of the pups might be correlated to the
increased antibody formation in low dose group.

¢ The entire litter death between LD1-4 was 2, 3, 1, 4 in control, low, mid and high
dose group respectively; entire litter death between LD5-21 was 0, 2, 2, and 0 in
control, low, mid and high dose group respectively. This reverse dose relation of
the increase death of the litter in the later stage of the lactation might be
correlated to the increased antibody formation in low dose group.

e There were 4 deaths of the low dose Fy offspring during maturation. Between
Day 24-93, 3 low dose F; males died. There was macroscopic and microscopic
correlation of the necropsy findings in these animals renal pelvic dilation and
protein cast in the tubules were observed, one low dose female died enlarged
spleen was observed in this animal. One male at mid dose was also found dead,
similar necropsy findings of kidney obstruction was noted. In addition, 2 low

~ dose males and one mid dose male was removed from the study due to urinary
obstruction at Day 84 of maturation. Protein deposition in the kidney in the low
and mid dose group animals might be resulted from the antibody formation in
these groups. Urinary obstruction also might have been resulted from the protein
deposit. The sponsor mentioned increased incidence of pelvic dilation in males in
CD1 mice, however, the absence of such findings in control and high dose
animals where no antibody formation was noted indicate that there might be a
relationship of immune complex formation with the protein cast deposition and
renal pelvis dilation in the low and high dose males.

¢ The mortality of F1 dams during gestation and lactation period was 2, one each at
GD17 and LD4 with high dose. The IL-1 Trap related decrease in estrogen
production was noted in cynomolgus monkey. Hormones were not measured in
mice during the late gestation period. However, these deaths might be indirectly
related to the higher exposure of the animals with the IL-1 Trap. Note that the
highest concentration of the serum IL-1 trap was found in Fy dams from the high
dose group. In addition, total litter death was observed in one F; dam from the
low dose group at LD1. Similar observation of increased total litter death was
also noted in the Fy dams and may well be related to the treatment.

¢ The mortality of F, pups between LD1-4 was 9, 27, 3, 16 in control, low, mid, and
high dose group respectively; the entire litter death between LD1-4 was 0, 1, 0, 1
in control, low, mid and high dose group, respectively.

e The pseudopregnancy was observed in Fy females 0, 6, 3, and 1 in control, low,
mid and high dose group respectively. The findings might be related to IL-1 Trap
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antibody formation. IL-1 related increase in the pseudopregnacy is reported in the
literature. '

* There was a decrease in the body weight gain in Fo dams during lactation which
might have resulted in decrease in the body weight gain in F; pups during
weaning. A decrease in the body weight gain was noted in the compound treated
Fi males and females when compared to those of the controls during maturation.
There was decrease in the body weight in the F, pups also from the high dose
group. The reason for such decrease in body weight gain is unknown, however,
the findings are considered treatment related. Similar findings were noted in
treatment with other pro inflammatory cytokines. Serum concentration of IL-1
Trap or its antibody was not measured in these animals. However, increase in IL-
I Trap antibody was noted in animals with low dose of IL-1 Trap treatment. In
high dose F| pups and weaned F; animals there might be low circulating IL-1
Trap which might have generated the antibody causing the decrease in the body
weight gain. ‘

* There was an increase in number of F; and F; pups with thin, hunched appearance
from the treatment group compare to control. Sores, hypoactivity, few feces etc
was also noted in F; and F; pups from the treatment group. Similar observation
was noted with IL-1 inhibition in adults from previous studies, therefore, these
findings are believed to be treatment related,

* There was a decrease in the locomotor activity and learning behavior in F1 pups
from the high dose group than those in the control group. The increase in the
locomotor activity in males and females in control from day 22 to week 5 was 23
and 13% respectively. The increase in the locomotor activity in males and
females in the high dose group from day 22 to week 5 was 15 and 7% _
respectively. There was a slight decrease in the learning behavior in the high dose
males (14%) and females (7%) compare to control group. The reason for such
decrease in the behavioral test is unknown. Since the findings are noted in the
high dose, therefore the findings are considered treatment related. Hypoactivity,
thinness etc was noted in the pups from the high dose group which might have a
reflection in the behavioral test .which might be related to the lethargy observed
in the clinical observation.

¢ There was a slight decrease (7%) of the implantation sites in the high dose
animals from the F; dams compare to those of the controls. This finding is
considered treatment related due to its-occurrence at the high dose. The cause of
such findings is not known, however, increased IL-1 level is noted during the
perimplantation time in mice, any modulation of IL-1 level by IL-1 Ti rap might
have some implication in the loss of implantation site, therefore the finding might
be related to the physiological effect of IL-1 during pregnancy.

¢ Another noteworthy finding was prolonged diestrous in F; females, the
occurrence of such finding in the control, low, mid, and high dose were 14, 21,
17, and 28% respectively, indicating modulation of estrogen level. The
compound was shown to decrease estrogen level in the monkeys. Since the serum
hormonal effect of the compound was not measured in the mice, the cause of the
prolonged diestrus can not be confirmed. However, it can be assumed that the
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compound has a prolonged effect in the modulation of the hormones regulating
estrus cycle, which might have an impact in the fertility in the F; generation.

¢ No NOAEL could be determined in this study because of the findings in the low
dose group which is unlike the sponsor who determined 200 mg/kg as NOEL due
to the lack of dose response for the findings.

Study no.: 7369-111

Volume # and page #: Volume 1&2; Page #1-761, submission in EDR
Conducting laboratory and location: —_—

Date of study initiation: May 16, 2005

GLP compliance: Yes

QA reports: Yes

Drug, lot #, and % purity: Murine IL-1 Trap, B0500 1K620X11A,and —.

Methods

Species/strain: CD-1 (ICR) BR, 12 weeks

Study design: Refer to the table for dose, route, and number of animals used in the
main study and satellite group for toxicokinetic analysis.

No. of Antmals Dose Level Dose Concentration  Dosing Schedule®
Giroup Female {mgko/dayy {mgmL) Days
Main Stady Animals
1 (Control) 30 o 0 GD6-1D20°
2 (Low) 75 20 25 GDG-LD20°
3 {Mid} 30 : I {31¢] 12.5 GDs-LD26°
4 (ngh} 30 20 . 25 GD&-1LD2g?
Toxicokinetic Animals
b (Cc{n&'ol) 24 a 1] GD&-LDh2a®
6 (Low) 24 29 2.5 - GD&1LD206?
7.(Mid) 24 T 12.5 GD6-LD20°
8 (High} 24 200 25 Ghé-1.D20"

a Subcutaneous injection given once daily on GD 6, 8, 10, 13, 15, and 17 per animal and LD 1, 3, §, 8,
19, £2, 15, 17, and 20per animal to F, females only. '

Parameters and endpoints evaluated:

All F animals were observed twice daily for mortality, abnormalities and signs of
pain and distress. Body weights were taken in 3-day intervals until autopsy. Food
consumption was measured at the same time. The date of delivery, litter size (number
born live and dead), and sex, weight, and observations of individual offspring was
recorded after birth. All dead pups were examined for cervical, thoracic, and
abdominal viscera abnormalities and preserved in alcohol. During lactation, the
general growth/development and functionality of pups were monitored as follows
(days testing starts): pinna unfolding (Day 1), surface righting reflex (Day 4), hair
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growth (Day 7), incisor eruption (Day 7), eye opening (Day 11), and auditory startle
(Day 21). Pups were weaned on LD21, and 20 pups/sex/litter were randomly selected
for the Fy maturation phase (7 weeks in duration). At Lactation Day 4 litter size and
the sex, weight, and observations of individual offspring were recorded prior to
culling. Litters with more than eight pups were reduced (culled, via random card
draw) to that number to produce, as nearly as possible, litters containing four males
and four females to reduce possible confounding effects resulting from different litter
sizes. Culled pups were euthanized, examined for thoracic, cervical, or abdominal
viscera abnormalities, and discarded.

AtLD 7, 14, and 21 (weaning) litter size and the sex, weight, and observations (by
exception) of individual offspring were recorded. At the completion of weaning for
each litter, one pup/sex/litter was randomly selected and individually identified.
Records of the derivation of each animal were maintained so that sibling matings
were avoided. An additional five pups/sex/group were randomly selected to serve as
areplacement pool. These animals were maintained until all selected F; animals
began the maturation phase. If not used, these animals were euthanized and discarded
without necropsy. All F; pups not selected were euthanized and discarded without
necropsy. Postweaning maturation phase, week 0 maturation data collection began
on Day 28 + 3 days postpartum.

F, females were weighed on GD 0, 7, 14, and 17 and LD 0 and 4. After litters were
killed, females were returned to the premating weekly body weight recording
schedule. At each body weight interval, each animal was examined (animal removed
from cage); abnormal or normal responses were recorded for each animal. Food
consumption record was collected for all F; females on GD 0, 7, 14, and 17 and LD 0
and 4. For 2 weeks prior to mating, daily vaginal lavage was assessed for stage of
estrus at approximately the same time every day. Estrous cycle determination
continued until confirmation of mating occurred or the mating period ended. After
the F; animals completed the 7-week post weaning maturation phase, each female
was cohabited with a male from the same group. Sibling matings were avoided.
Once mating occurred, the males and females were separated. Each pair had a
maximum of 14 days to achieve mating. Females for which no evidence of mating
was detected were placed in nesting boxes after the mating period. F; females were
allowed to deliver naturally. The date of delivery, litter size (number born live and
dead) and sex, weight, and observations of individual offspring was recorded as soon
as possible after birth. All dead pups were examined for cervical, thoracic, and
abdominal viscera abnormalities and then preserved in alcohol. Lactation Day 4
clinical observations, body weights, and confirmation of sex were conducted for F,

pups.
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Results

Summary Table Showing Major Findings:

Parameters Dose Group (mg/kg)
0 20 100 200

Number of F0 Dams found 0 3 4 2
Aborted :
Number of F0 Dams 2 4 2 3
showing TLD
Number of FO Dams 0 6 3 1
showing gravid but not

regnant
Increase % of still borne 0.3 0.5 0 1.7
pups
Total pup necropsy 4 6 8 8
findings/empty stomach
F1 Pups 47 56 22 68
dying/killed/missing
0-4
F1 Pups 2 16 16 0
dying/killed/missing
5-21
Entire litter 2 3 1 - 4
died/killed/missing 0-4
F1 Pups 0 2 2 0
dying/killed/missing
5-21
% of F1 animals showing 14 21 17 28
prolonged diestrous
F2 Total Litter Death 0 2 0 2
Fo mortality:

There was an increase in the number of deaths in the treated Fy dams compared to those
of the controls. The number of dams found dead or aborted was 0 in the control group
but 3, 4, and 2 in the low mid and high dose group. Among these one low dose dam was
found dead at GD-17 another mid dose animals was found to be aborted at GD-16. All
other dams died in the later stage of the lactation period, since no blood samples could be
collected from these animals the quantitative analysis of IL-1 Trap and/or its antibody in
the serum could not be conducted. The data suggest that although not dose related, the
death of the dams in the later period of the gestation or lactation period appeared to be
treatment related.

The number of dams showing total litter death (TLD) was 2, 4, 2, and 3 in the control,
low, mid, and high dose group respectively. Note that both of the TLDs in control
occurred at LD 1. However, in low dose treated animals, 2/4 TLDs were at LD 2, when
the serum level of the IL-1 Trap antibody was 73 and 43 mcg/mL, and % TLD occurred
at LD7 when the serum level of the IL-1 Trap antibody was approximately 8 mcg/mL. In
mid dose, there were 2 TLDs but both occurred in the LD1, no measurable serum levels
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of the drug or related antibody were detected in these animals. In the high dose group,
there was 2/3 TLDs at LD-1, nio measurable serum levels of the drug or related antibody
were detected in these animals. However, 1/3 TLD at this dose occurred at LD4, when
the serum level of IL-1 Trap was approximately 250 mcg/mL. All these data suggest that
the TLD in the later period of the lactation might be treatment related. There were 0, 6,

3, and 1 dam in control, low, mid, and high dose group respectively, where no delivery
was observed, therefore, these animals were sacrificed at GD26. Necropsy findings in
these animals confirmed that these animals were not pregnant. Although, no
toxicokinetic analysis was done from these animals an IL-1 Trap or its antibody related
effect in these animal might be ruled out. Induction of pseudo pregnancy by the
modulation of IL-1 is reported in the literature. Therefore, this might be considered as a
treatment related effect. The applicant mentioned that the contract research organization
(CRO) for this study the , did not have any historical control data for
th Segment III study, similar historical findings from another CRO the Charles River Lab
and suggested that this finding is not treatment related.

Unscheduled Deaths of TK Fy Animals

Levelsof murine  Levels of anti-murine

PoseLevel  AnimalID  Desth Category Day I Trap IL-1 Trap antibodies
~__{mogfml) {mep/ml}
20mgkg/day  AB7364 TLD Ln7 BLQ 74
100 mgikeiday  A87386 Found dead 1D 16 NS NS
100 mg/kp/day  A87390  Aberted, Sacrificed GD 16 46.7 BLQ
200 mg'kp/day  AST412 Found dead 1D 16 NS NS

BLQ) Below limit of quantitation
NS No Sample

APPEARS THIS WAY
0N DRIGINAL
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Unscheduled Deaths of Main Study Fy Animals

Remarkable  Remarkable Levels of anti-
Death Clinical Necropsy  Livels of murine murine IL-1 Trap
DoseLevel AnimallD Category Day  Observations Observations  IL-I Trap antibodies
] fmog'mL} imegmL)
Omgkgilay AS7174 Toullitr LD None None NS NS
death,
sacrificed
AS7183 Totallitter LD None None BLO &8
death :
Sacrificed L3 .
20 mgkgiday A87195 Founddead LD 8 Hyponctivity None NS NS
A8T200 Founddead LD I3 None None NS NS
AB7200 Toialliter LD!  Sowscab(s) None NS NS
death,
sacrificed
A87204 Founddead GD 17 Nong None. NS NS
Confirmed .
pregnant
A87230 Totallitter LD2 None Naose BLQ 73.8
death, ’
sacrificed
AR87232 Totllitter LD2 None Nasie BLQ 43.5
death,
sacrificed
100 AR7263 Founddead LD it None None NS NS
mg'kg/day
’ ART265 Totalliter LD Nong Noge BLQ BLO
death,
. sacrificed
AB87287 Founddead LD9 Nonz None NS NS
Remarkable  Remarkable Levels of anti-
Death Clinical Necropsy  Levelsof murine murine HL-1 Trap
DoseLevel AnimalID  Category  Day  Observations Observations iL-1 Trap antibodies
fmepml} (meg/mEy
200 AST311  Total litter Lb4 None None 219.7 BLQ
mig'kgday death,
sacrificed
A8731% Found ib1 None Gelatinous skin NS NS
dead’total inthe dorsat
litter death cervica] and
dorsal thoracic
area
A8T320 Totallitter LD} Nong None 1.0 BLQ
death 1b3
sacrificed

BLQ Below limit of quantitation
NS Ne Sample

Fo reproduction:

Natural delivery data from the dams showed that the percentages of still born pups were
0.3, 0.5, 0, and 1.7% in control, low, mid, and high dose group respectively. There was
an increase in the number of pups dying between LD1-21 compare to that of the controls.
Number of pups died between LD1 and LD21 in control, low, mid, and high dose were
49, 72, 38, and 68 respectively. Similarly, the number of entire litter died between LD1
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and 21 in control, low, mid, and high dose were 2, 5, 3, and 4 respectively. The death of
pups by litter was 2, 5, 3, and 4 for control (pups died at LD1), low (one pup died at LD1,
one pup died at LD2, one pup each died at LD 8, 13, and 18), mid (one pup died at LD1,
one pup died at LD8, one pup died at LD9), and high (3 pups died at LD1 and one pup
died at LD3). The deaths of the pups from the late lactation day period might be related
to the drug related antibody formation within the serum of the pups as observed from the
reverse dose response.

] K‘.]N:'V‘IAY s m;m/nu 1c0 mmm:r 200 NZ/XC/DRY
PR Survival Imadamn s meess ot nne e
Livebirth Index MEANE &5 100 100 8%
NMundasr borm alive/anumber Lora}
Viabilif.y Indax MERNY 8E 53 93 2z

iHuntar” alive nay 4 preculld/
AT nwbom

Waaning Inda: MERNY 88 57 32 180
{Muntar :nw at weaning/
nurbar alive at Day 4 postoulll

Pup ispoaiticn

Culled day 4 TOTAL 108 220 113 82

£111e3 [ 17 1z iz

Iisd s 13 2 5

Cannivalized 10 3 1= 17

Mizaing 33 3 2 32
Pups Surviving at Ii days TOTAL 298 s03 187 132
Fups Dying, Killad, Misging, and/or Camnibalized

days 0-4 ar = 22 &

daya E-21 3 16 1 ¢
Entirs Litter Diad, Killed, Misaing, andfor Canoidalizad :

days 0.4 ] 2 3 1 4

days 5-31 n 0 2 2 ¢

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

STATISTICAL ANALYSES WERE CONLUCTED. IF SICHIFICANT DI?VERZ!"CZ‘S CGCCUR, THEY ARE DENOTED AS FOLLOWS: * = PS0.05 +¢ o Dun. 0y,

i = Muntar of Littara.
= Numbar of Pupz or Implants.

Fo dams clinical signs:

The clinical observation in Fy dams consisted of swollen abdomen in 3, 7, 2, and 1 dams
from the control, low, mid, and high dose group, respectively; discolored abdomen in I,
6, 3, and 1 dams from the control, low, mid, and high dose group, respectively. The
reverse dose response curve for such findings could not be explained, however, the effect
of IL-1 Trap antibody in these animals might be a possibility.

Fo pups clinical signs:

The clinical observation of the pups from in the treatment group were limited to cyanotic
appearance pale appearance in at least one litter from the high dose group, missing tails
were also observed from two animals at the low dose group and one animal from the high
dose group. No such observation was noted in the pups from the control animals.

Fo body weight:

During the lactation period there was a decrease in the body weight gain in all groups.
However, the changes body weight gain between the LD 17-21 in low, mid, and high
dose group was 16, 28, and 19% lower than that of the controls respectively. Similarly,
the changes body weight gain between the LD 10-14 in low, mid, and high dose group -
was 24, 36, and 12% lower than that of the controls respectively. There were a higher
number of deaths of the Fy dams and TLDs during this time period. The significance of
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this finding is unknown; however, an indirect hormone related effect of the compound
might not be ruled out.

Fo dams necropsy:

One dam at high dose group showed gelatinous skin and one animal each from low and

- high dose group showed gravid uterus indicating pseudo pregnancy. These effects might
be considered as treatment related since skin effects are common with anti-IL-1 therapy.

Fo pups necropsy: _

There was an increase in post mortem autolysis in litters and empty stomach in treated
animals compare to those of the controls (refer to attach table). The total pup necropsy
observation was 4, 6.1, 8.0, and 7.7% in the pups from the control; low, mid, and high
dose animals.

Summuary of Pup Necropsy Observations - Fy Generation

DCSE LEVEL GROUE 1 SRAUP 2 GRCUP 3 ) GRCUP 4
¢ MG/KG/DRY 20 MG/KG/TAY 100 MG/KG/DRY 200 MB/KS/DAY
Litters Evaluated N 25 &6 25 &
Fure Bvaluiated N 116 316 . 113 108
Liveborn N 115 313 11 106
stiilborn 4 1 3 & 3
FGST MORTEM XUTOLYSIS
fup Incidence N 2 3 2 z
& 1.7 c.8 1.8 1.g
Litear Incidance N 1 2 3 K
1 4.0 L3 €.0 .7
ESTOMACH- EMPTY
Pup Incidence 4 [ F 2 ¢
* 4.0 3.6 .9 2.0
Litter Incidence N Q 2 2 g
A 3.0 3.0 .0 . &
TCTAL FUP NBCROPSY OBSERVATIONS
Pup Incidence N 2 5 2 2
% 1.7 1.¢ 1.8 1.8
Litter Incidsnce N 1 ) 2 2
¥ 4.0 .1 5.0 1.7
N = Numbar

F; mortality:

Three 20 mg/kg/day males were found dead, one each on day 18, day 49, and day 50.
One 100 mg/kg/day male was found dead on day 93. One 20 mg/kg/day female was
found moribund and subsequently sacrificed on day 24, and one 200 mg/kg/day female
was found dead on day 52. Clinical observations included findings of thin and hunched
appearance, ataxia, hypoactivity, squinted eyes, few or no feces, and/or yellow/rough
haircoat, which were primarily noted in the 20 mg/kg/day male and 20 mg/kg/day female.
Remarkable necropsy findings were observed (dilated pelvis(es) and aplasia of the
kidneys) in the 100 mg/kg/day male and (enlarged spleen) in the 200 mg/kg/day female.
Two 20 mg/kg/day males and one 100 mg/kg/day male were removed from study on Day
84 per veterinarian request due to signs that included sores on genital region, swollen
penis, sores on ears, swollen perineal region, rough hair coat, and yellow hair coat in the
urogenital region. The latter three deaths were attributed to urinary obstruction that was
mentioned in the published literature with this strain of mice. During gestation, a 200
mg/kg/day F; dam aborted on GD17 with findings of red/black vaginal discharge.

During lactation, one 200 mg/kg/day F; dam had a total litter death on LD 3-4, had
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findings of thin, hunched, and pale appearance, hypoactivity, ataxia, squinted eyes,
and/or few or no feces, and was subsequently found dead on LD 4. Pups from this litter
were cold to touch. On LD1, one 20 mg/kg/day F; dam had a total litter death. Note that
no mortality occurred from the control group of F; generation during development or
gestation or during the lactation period suggesting the mortality in the F; generation are
related to the treatment.

F; physical development:

There was a slight decrease in the mean age in days for eye opening, hair growth, and
incisor opening in treated group compare to that of the control indicating earlier
maturation in the treated groups. These findings although not always statistically
significant are dose-related. The significance of these findings is unknown.

Reflex aud Development - Mean Age in Days Pups Reaching Criterion - Fo Generation

TQSE LEVEL CROUD 1 CROTR 2 GROOP 3 CROIP &
& WC/XG/ORY 20 MG/ES/DRY 100 NG/BG/DRY 200 M3/EC/DAY
TREPUTIAL SEPARATICN NEW 35.81 38.483 3€.73 36.25
8.0 1.18 1.48 1.25 1.1%5
N 37 63 4 24
COVARIATE ADJUSTED NEXNS 35,82 38,41 .7 36.2¢
VASINIYL SPENING NEAN 30.8% 30.48 3 10.24
8D, 1.4 &4, 77 O:.48% 6.5z
k] 27 63 24 25
UOVARIATE ADJUSTED NRAK 30.5% ‘ 32,23 .31 206.25
EXE GPERING NEANW 15.54 15.33 1813 13.52
E.D. 1.14 1.23 .4 0.91
» 28 64 24 25
COVARIATE AUJUSTED NEAH 15.5¢ 15.1¢ 1213 18.87
HRIR CROWTH NEM 10.56 10.64 1. 044 10.64
5.0, 1.10 1.07 1.14 6.395
] 28 64 35 25
COVARIATE AIVSTED NEXN 11.460 12.6¢6 13,04 .71
INCISCR ERUPTION MEAN 12.14% 1Z.08 11.87 11.32
2.1 4.8% 8.33 .76 150
] 28 (33 24 25
OVARIATE ATGUITED NEMN 12.18 12.04 11.67 11.83

STATISTICRL ARKLYSES WERE COMDUCTED'. IF SICNIFICANT DIFFERENCES QCCUR, THEY ARE DENZTED A5 PIILOWS: * « PSO.0% *v o Pi0.OL.
N = Nupbar of Litters

F1 body weights:

There was a decrease in the body weight gain in F, females noted at LD 7-20. Note that
there was a decrease in the body weight of F, lactating females at this time period.
Although there was a partial recovery of the body weight gain between days 21-42, a
decrease in the body weight gain was noted again between days 56-70 (50-43% decrease
at high dose compare to controls). There were no apparent changes in the body weight
gain from control and treated animals in gestating females from F; generation. However,
lactating females from the treated groups of the F; females were found to gain 3-5% less
weight compare to those of the controls during the lactating days 0-4.
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MEAN BODY WEIGHT CHAWGES (3¢ - Fl GENERATION

o o DGSE LBVEL

........................ i-SéE-"""""""".'""-."i"""""""Eﬁﬁﬁé'i“"" o3 S
& MC/K/TRY 20 MC/K3/DRY 100 MG/ XC/DAY 200 W2/MC/DAY
DAYS D TE & E 7.52 .11 T.45 7.42
5.0, 1.71 .38 z.85 .47
N 1% &5 2 1§

The mean body weight gain in F; females during the rest phase between days 70-112
decreased in treated groups compare to those of the controls as shown in the table below.
The decrease in body weight gain although not statistically significant appeared to be
dose related. The decrease in the body weight gain in high dose group vs. control was 1.1
vs. 0.5 between days 70-77 and 0.1-0.7 between days 105-111.

Mean Body Weight Changes (g) - F1 Female Rest Phase

. CEX: PEMALBS
"""""""""""""" A N N -3
0 M3/KG/DRY 20 HG/KG/DAY 100 H3/RG/DAY 200 MG/KG/DAY

PAY O TO 77 MEAN 0.5 1.0 -1.1
c.D. - - 9.6

X 1 1 2

DAY 77 TO 84 VBN -3.0 -2.9 -3.¢ -3.6
£.0. il0 3.1 i2 44

¥ 26 57 3 22

DAY 84 TO 91 MR 0.3 9.2 0.2 9.6
.1, 2.5 1.3 1.5 1.2

N 28 61 23 22

DAY 91 TO 98 MEAN 0.1 0.0 -0.2 0.0
S.D. 10 1.8 1.7 1.4

¥ s é 24 22

DAY 98 TO 104 MREN -0.2 -0.4 0.4 0.4
E.D. 1.2 is 001 2.3

¥ 5 EH i 3

DAY 105 TO 11l MB2N 0.7 0.4 0.5 0.1
§.D. 15 1.5 1.0 1.4

¥ 23 27 20 19

STATISTICAL ANALYSES WERE CONDUCTED. IF SIGNIFICANT DIFFERBNCRS OCCUR, THBY ARB DENOTED AS FOLLOWS: * = F£0.05 ¥* = p<0.01.

There was a decrease in the body weight gain in the F; males between days 49 - 112. The
decrease was consistent throughout this time period except for a slight rebound during the
days 70-77 and days 98-105. The decrease in the body weight gain was dose related
although statistically significant (P<0.01) only at day 84. The decrease in the body
weight gain in the high dose vs. control males were -0.4 vs. -0.8 between day 49-56; 1.0
vs. 1.6 between days 56-63; -0.6 vs. 0.3 between days 77-84, and 0 vs. 0.6 between days

105-112.
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HERN BOTA WEICHY CHANGES 1G¢ - F1 GENBRATION

SEX: MALES
IOSE LEVEL SREUD 1 CROUP D 3 CROTD 4
© WGI¥Z/DRY 20 MO/RSSDRY 100 NG/KCADRY 200 M3/KG/DRY

DAY €3 T2 70 MERN 0.6 0.1* u.o* 0.4
3.B. G % 1.0 0.7 . 0.7
» 28 €0 24 25
TAY 0O 7 MEXH 6.3 5.3 5.3 0.4
2.D. c.t 3.9 0.3 1.9
I 21 §0 24 25

DAY 77 7O 8¢ NEA ¢.3 9.1 -1.3 AB.Ees
8.5 1:1 6.9 4.3 2.5
R 28 60 23 25
DAY 84 ™o 91 MEXN a5 2.6 B.5 0.3
2.5, 1.0 6.4 1.2 0.3
N 28 £ 23 25
DAY 31 TO 5% NERN Q.8 G.4 0.4 0.¢
3.D. 1.0 6.9 4.7 5.3
n 28 58 az 25

DAY 38 TO 108 MERN -8.3 a.0 6.2 0.4
5.D. ¢.3 ] 0.s 9.9
] 28 &4 22 8
LAY 105 T 112 ; 2.6 a1 0.5 0.0
5.D. e.T 2.8 0.8 - 9.9
N 23 35 18 21

STRTISTICAL ARALISES WERE CCKDUCTER. IF SICNIFICANT DIFFERENTRE OJCUR, THEY ARE DEWOTED AS PILLONS: * = P£0.05 ¢% « Dxg.oL,

Fy clinical signs:

During the maturation phase yellow hair coat was observed in approximately 20% of the
low dose males around Day 42 which was recovered largely at day 49. At day 49 an
increase in the number of mid and high dose males showing similar clinical signs
compare to those of the low dose groups were noted. No such findings were noted in
control animals. Other clinical signs in males consisted of rough hair coats during day 50
in low dose males. Higher incidence of no or little feces, pale appearance in mid and
high dose animals were also noted in males from mid and high dose group. In females
sores were noted at day 42, number of females in the low dose group showing such
incidence was 3/67. At day 43, 3/67 females also had red/black discharge. At day 49,
sores were noted in 1/30, high dose group females. Rough hair coat and a few or no feces
were also noted in a few animals from the treatment group.

The clinical signs during gestation period of F; females were similar in control and
treatment group and consisted of rough hair coat and sores. However, one pregnant
female from the high dose group had red and black discharge at day 17, and one other
female from the same group aborted at the same day. No such findings were noted in
females from the control group.

The F; males and females were observed up to 70-112 days for clinical signs during the
resting period. In females, the incidence of clinical findings such as sores, alopecia,
squinted eye, and rough hair coat were high in treated animals compare to that of the
controls in the later period of observation that is between 3-4 months.

F; behavioral evaluation:

The locomotor activity was performed on day 22 and week 5 with the pups from the F;
generation. There was an increase in the locomotor activity in all treated animals
compare to control at day 22. It was noted that at week 5 the increase in the locomotor
activity from day 22 in the control males and females were 23 and 13% respectively. At
the same time period the locomotor activity of the male pups from the low, mid, and high
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dose group was approximately 15% respectively and those of the female pups from
different dose groups were 7%. The decrease in the motor activity in the treated group
might be related to the pharmacological activity of the compound.

Summary of Motor Activity Counts - F; Generation

DAY 22 SOSTRARYTM
MINUTES: 1.5 6-1¢ 11-1%8 16-2¢8 TSTRL 1.8 £-10 11.18 16-28 TOTAL

CRCUR: 1 Male {0 MG/XG/TAY} CRCUP: 1 Female {0 MG/RC/DAY:
32 33 "

N 3 33 33 32 23 33 33 EE] 12

MERN 302 0 08 150 931 NEAN 304 335 152 185 9402

s.D. £0.3 £1.7 60.7 58,1 212.4 2.1 0.7 82.4 58.% 3.8 283.4
CROUP: 2 Male {30 MC/YZ/DAY) CROUP: I Pamale {20 NS/KC/DAY)

¥ 4 48 58 €8 88 ] £2 58 % 68 68

MEXR 1 56 221 1g8 1008 NERN 21§ 338 08 180 848

§.0. 5.8 £26.€ &£5.39 0.8 222.2 2.I. 0.4 3.8 §5.2 £5.1 187.2
CROUP: I Male (100 MG/KEZ/DRTI CROUD: 3 Pamala [100 ME/KC/TAY)

H 23 25 29 23 2% b4 2% 23 2 23 z8

NERN 31g 38 155 1= 836 NEAR 30T 335 15% 135 37

5.0 4%.1 86.% £3.5 £5.5 19%.§ 2.D. §7.9 S2.8% 4.0 48,1 165.4
CGROUR: 4 Male {200 MG/ER/DAT) GROUD: & Yemala {300 MI/KG/TRY}

24 3% 30 3 30 Eid ] 3¢ 36 30 30

MERR 34¢ 6 202 188 985 HEAN 318 230 136 18§ 328

s.0. B%.0 £3.8 $2.0 48.10 25.6 2. 7.6 §1.3 $g.1 71.1 s >

STRTISTICAL ARKLYSEI WERR JOMDUITEL. IF SIGNIPICAMT DIFFERENCES GCCUR, THEY XRE DENOTED &S EOLLOWS: * = P50.05 ** o Dx0.0L.

Pr
SUMHARY CF HOTQE ACTIVITY COONTS . F1 CENEEATION
WEEK 5

CROUD: 1 Male (U Wa/XOyDAY) CECUR: 1 Famala {0 NG/HO/DXY}
R : 33 3

33 12 31 H 33 23 33 13 x|

MEAR 38¢ 2583 237 217 1087 NEXN 245 a7 258 248 11588

5.D, 8.2 68.€ sR.z2 €1.8 238.3 3.0, $z.8 2.8 n.z T2.7 /7.0
CROUE: 2 Male (I0 MG/¥=/DAY) GECUP: 2 Femala {20 M2/XC/DAY}

B &7 4? &7 €T 8T -1 87 47 &7 67 €7

MERN 351 27z 233 2LE 1980 MEAN 33% 7% 53 240 2126

g.D. 5.2 $&8.T £3.9 45.9 225.1 8.D. 7.4 £5.23 68.2 .2 28E.€
CRODP: 3 Male {140 MG KS/DAY) CRITD: 1 Pamala {100 M3/ XG LAY}

- 23 23, 28 = 25 H 2R 23 3 235 p:2:3

RERK 354 259 225 215 1052 MEXW 350 Wl 153 243 1132

.0, 3.5 §3.2 5.8 £6.% 225.1 3.0. 722 £5.2 5.5 63.2 2EB.3
GROUP: 4 Mals (200 MC/KS/DAY) CROUP: 4 Fomala (200 MI/YCIDAY

N 3¢ 30 o 0 36 14 30 3¢ 0 ic

BERN 345 b11:] 225 211 1022 MEAR X34 228 152 24 150

£.0. H.7 58.% 8. 48.3 2223 8.0. 54.3 5.8 £5.5 £8.3 153.4

STATISTICAL RRALYERS WERE COMDUCTED. IF SISHIPICANT DIFFERENCES OCCUR, THEY ARE DEMOTED AS FCLLOWE: ¢ = 240.05 %+ = Px0.0L,

There was a slight decrease in the learning high dose males (14% decreases) and females
(7% decrease) compare to those of the controls as observed in the Maize test.
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Water “M™ Maze Test 1: Learning - F; Generation

Males Feanalas
Triat & 1 2 3 4 5 ] 1 3 3 4 5 s
Group 1 -0 mgkgiday

Fumber of snimals tested n k%) 3 33 33 33 33 33 33 3 33 B

Number of animals with s positive reasponse 5 12 23 26 27 24 3 12 235 28 24 30

Percent of animals with a positive response 15 36 70 7% 82 73 P 36 7 85 73 91
Group 2 - 20 mg'kgrday

Nummber of animals tested 68 68 68 68 &8 a4 &8 &8 68 68 68 68

Nmuber of animals with & positive respuns> 16 36 49 34 53 57 9 31 51 3 52 33

Perzent of animals with & positive response 24 b2 T2 ™ 78 4 13 45 K] 81 Th 78
Gooup 3 - 100 mgkadday

Mumber of animals tasted 29 29 29 29 29 29 pox) . 23 29 29 29

Mumber of animals with a positive respeaise 2 1z 1 19 23 25 3 15 .17 24 2 7

Ferent of animals with & positive response 7 41 66 66 79 25 17 52 5 83 79 93
. Griap 4~ 200 mgkyday

Number of animals tasted A0 a 39 30 30 30 3G 30 30 0 A Rt

Number of animals with a. positive respuias: 5 i7 21 6 23 19 3 13 23 A 23 23

Percent of animals with & positive response 17 57 70 87 &3 53 e} 50 kil 70 77 8

Nota: All trisls were conducted with the ascape ramp positionad in the right-hand compartment.

F1 reproduction:

There was a slight decrease (7%) in the implantation sites in high dose females compare

to controls. - Slight decrease in the gestation index was also noted in high dose group
(71%) compare to those of the controls (79%).

Natural Delivery Data and Litter Data Summary -

i Generation

ICSE LEVEL

o WSICS/DEY
Feralaz: Mated R 31
ant R 24
Telivaring ; iz
VI lg
L €1
Turation <f Sestaticn: NEAN 13.40
2.1, 0.0
N 1
Feralas with Ldvaborn fups L] 1
Caztation IndsX X kx4
wWith Stilikorn fups ¥ H
) v 11
Fanalas vith ao livstorn Pups )‘i o g
Fonalas with o Dups Deliversd X ‘o
3 o.a
Sups Telivared 240
NEAN 12.62
8.0, 1.77
] 1
Liveborn 238
Stillvern 2
Unzartain ¢
Iuplantaticn Sites 252
13.36
5.0, 1.45
n 15

STRTISTICKL RAMALYSES WERE "‘GHDVV‘:'EI.‘

H = Number <€ Pamales or Lit
TOTAL = Numdber <€ Fufs ov Implants.

Natural delivery data from the F; females also showed that the viability index from high
dose F; females for pups was slightly lower (91/100) than that of the controls (96/99) at

Day 4. Also, the number of pups died at high dose was 16/200 (8%) compared to 9/229
in controls (4%). Between Days 0-4 entire litter death was observed in two animals one

IF SICHIFICANT DIFFERENCES O2CUR, THEY ARE DENCTED AS PCLLOWS:

* « PXO.C5 4% = DEO.OL.

each from low and high dose respectively. No such incidence was noted in controls.
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NRTURAL DELIVERY DATA AND LTTTER DATA CUMMARY - F1 GENERATION

DOSE LEVEL GROUP 1 GROUP 2 GROUP 3 GROUP 4
0 MS/EG/DAY 20 NG/XG/DAY 100 MG/K3/DAY 200 MG/KG/DAY
Pup Burvival Indices . TTTTTITTTTTITmmImmmmmmmmmmmmmmmmmmmmmmmm e e
Livebirth Index MEANY 99 95 o9 100
{Number born alive/number bora}
Viability Index HERNS 96 96 99 91
{Number alive Day 4 precull/
number liveborn)
Fup Dispositicn
Killed 0 0 ] ¢
Died 2 2 1 g
Cannibalizad 0 ] o ]
Miseing 7 25 z 7
Pupe Surviving at 4 days TOTAL 229 £77 147 2090
fups Dying, Killad, Missing, and/or Cannibalized
days 0-4 ¢ 27 3 16
Batire Litter Died, Killed, Missing, and/or Cannibalized
days 0-4 X 0 1 ] 1

STATISTICAL ANALYSES WERE CONDUCIED. IP SIGNIFICANT DIFPERENCES OCCUR, THEY ARB DENOTED AS FOLLOWS: * = PS0.05 **¢ = P<0.01.

N = Number of Litters.
TOTAL = Number of Pups or Implants.

The clinical observations were limited to the high dose animals during the lactating
period were pale appearance, hypoactivity, squinted eyes, sores, few or no feces, and
rough hair coat.

Summary of Clinical Observations During Lactation - Fy Generation

NIMBER CF ANIMRALE EXMMINED

SROOP 1 0 MS/KE/DRY i3 2 © 0 1%
GROTP P 20 MG/KG/ DY €€ 1 9 0 B¢
GRZOP 3 100 MG/KG/DAY 20 3 2 020
ZRCUP 4 2300 WE/KE/DRY 17T ¢ 1 117
NOEMAL
NG SICNIFICANT CLINICKL 1 1 ¢ ¢ 0 18
QOBSERVATIONS 2 55 0 0 0 54
3 12 3 © 0 1%
4 18 2 0 @18
DEAD
PCUND DEAD 1 ¢ 9 & 0 6 0
2 ¢ 9 9 0 O ©
3 0 ¢ ¢ 0 0 C
4 ¢ 2 ¢ 0 1 1
TOTAL LITTER DEATH, 1 ¢c 9 20 0 O O
SACRIFPICRD 2 ¢ 80 2 0 1 1
3 ¢ ¢ 0 0 0 0O
4 ¢ ¢ 2 0 0 O
XPPERRNNCE
CB2% - THIN 1 ¢ 9 0 0 O O
2 ¢ 9 2 0 0 O
3 o ¢ 0 0 0 0O
4 ¢ 9 1 1 1 1
€SS - HURCHED 1 ¢ 3 &0 0 0 O
2 ¢ ¢ 0 ¢ 0 O
3 ¢ 2 ¢ 6 @ O
4 ¢ 2 1 1 1 1

Another noteworthy finding was prolonged diestrous in F; females, the occurrence of
such finding in the control, low, mid, and high dose were 14, 21, 17, and 28%
respectively, indicating low circulating estrogen level. The compound was shown to
decrease estrogen level in the monkeys. Since the serum hormonal effect of the
compound was not measured in the mice, the cause of the prolonged diestrus can not be
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confirmed. However, it can be assumed that the compound has a modulatory effect on
the hormones regulating estrus cycle which is continued to be observed in the F;
generation and might have an impact in the fertility.

F; necropsy findings:

Macroscopic observation of the F; animals consisted of increased incidence of dilated
renal pelvis in males and females. The percentages of animals showing pelvic dilation
were 6, 18, 14, and 10 in the control, low, mid, and high dose respectively. An increase
level of the antibody formation was noted at low dose compare to that of the high dose
with this compound. Therefore, this reverse dose related findings might well be
correlated with the immunogenicity of the compound. The incidence of pelvic dilation
was higher in males than in females; the number of males showing pelvis dilation was 2,
12, 4, and 3 with control, low, mid, and high dose group respectively. One female at high
dose group also showed pelvis dilation. The sponsor mentioned that historical control
from CD1 mice showed that the incidence of pelvis dilation is higher in males than in
females. Most of the macroscopic observation of pelvis dilation was confirmed
microscopically. Microscopic examination of the kidney was associated with the higher
incidence of the microconcretion of the tubule, and protein cast in treated animals
compare to those of the controls. One of the males, which were found dead, had an
aplastic kidney in addition to renal pelvis dilation. One female, which was found dead
from high dose group showed, enlarged spleen. Due to the fact that the finding was in
the high dose group, the finding might be considered as treatment related

Summary of Pareatal Necvopsy Observations - Fy Generation

Toose teven | aRouR 1 GRWE 2 . Gmeme 3 chome s
0 M3/¥5/DAY 20 NG/KG/DRY 100 MG/EG/TRY 293 NG/KG/DAY
wizs & T T
KIDNEY{E}-DILXTED FELVIS (85} N 2 12 4 3
KIDNEY {8} -XFLASIA )1 L] 3 1 [
KIDNEY (£} -ENLNERGED N 2 [ 1 ¢
B« Nambex T
s
APPEARS THIS WAY
ON ORIGINAL
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- Summary of Microscopic Observations - Unscheduled Death - F; Generation

y ~~-NUKBER-OF-ANINALS-AFFRECTED --
TABLE INCLUCES

SEX=ALL; GROUPwALL ; FEERS=1-24 SEX: eemenes HALE-~= === - o----FEMALE-=---
DEATH-URECHED; PINDaALL; GTBSETST

GROUE: -1- -1- -2- -&- -1- -2- -3- -f-

CRGAN AND FINDING CESCRIFTICN MMBER: 4 9 1 & & ¢ 9 ¢

4 TOP OF LIST ##¢

KIDHEY (KB} ©\nvrninnereeeeneieaeenrnnnaanaennanes VOEER WCRMDNED: Q¢ ¢ ) 0§ & ¢ 4§ ¢

. MOTREMXRKABLE. O ¢ & ¢ 3 & 8 ¢

- - INFLINMATION, CHRONIC a2 ¢ 1 ¢ 9 ¢ g ¢

- -BASOPHILIC TURULES 3 0 1 ¢ ¢ ¢ a9 ¢

--POLVIS, DILATATION 9 ¢ 1 ¢ 3 ¢ 9 ¢

- -PROTEIN CAST 9 ¢ 1 ¢ ¢ ¢ 0 O

--TORULE, CYET 3 ¢ 1 ¢ 8 & 9 ¢

--TUEULE, CILATATION 9 ¢ 1 ¢ % & o6 &

- -DNTLATERALLY EXAMINED/APLASIR 8 ¢ 1 ¢ 8 ¢ o ¢

- -GLOMERULTE, PIBROBIS 2 ¢ 1 ¢ 8 ¢ 8 ¢

- -RENAL FIBROSIS s ¢ 1 ¢ % ¢ 8 ©

vet END GF LIET vet

Summary of Microscopic Observations - Terminal Sacrifice - Iy Generation

TABLE INCLUDES: .
SBY=ALL; SROUP=RLL; HEEES=1-24 SBX: -cme-ndl MBLE---ovon  =mecoe FEMALE------
DEATH=T; FIND=ALL; SUBSET=T

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

GRIAN ZND FINDING DESCRIPTION NMBER: 5 15 € & 3 3 3 4

......................................................................... 2e 3. eme = -me  —me  cme  -m-

#%¢ TOP OF LIST *&4

5 -V O NOMBER EXAMINBD: 5 15 & 6 3 3 3 4

NOT REMAPKRBLE: © © © I & o 9 ¢

-+ INFLAMMATION, CHRONIC 5 11 5§ 5 3 2 2 1
--BASOPUILIC TUBULES 4 4 3 & 3 2 @ z
--PELYIE, DILATATION z 8 3 4 92 8 & 1
< TUBULE; - MICRGCONCRETION 5 3 i e @& o & @
--PROTRIN CAET L 1 3 3 2z 1 2z 3
--TUBULE, CYST z 't 9 1 1 2 o 1
--TUBULE, DILATATION z z 1 4 2 1 1 13
--TUBULE, BROWN DIGMENT ¢ ¢ & 2 2 & @ @
--CHR_INPLAM, PERIRENAL FAT 3 9 1L 3@ & o b ¢

t#s EYI) OF LIST ¥+v

F; findings:

The clinical observation of the F, pups limited to the high dose animals during Day 0-4.
Few pups from all of the treatment groups were found pale, thin, weak, and cold to touch,
no such findings were observed in control animals (refer to the tables below).
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STMMARY OF CLINICAL OBSERVATIONS DURING LACTATION - Fl GENERATION

NDMBER OF ANIMALS EXXMINED

SECUP L ¢ MG/KG/DAY 1¥ 9 2 0 1%
SROUP 2 20 MG/KG/DAY 58 1 0 056
GRCUP 1 100 MG/KG/DAY Z2¢ 0 O 020
GROUP 4 200 MG/KG/DAY 17 4 1 117
T80 - EROWN HAIRCOAT 1 ¢ 8 2 8 0 O
2 « 8 0 0 0 0
3 ¢ 8 0 0 O ©
! o2 1 1 1 1
EXCRETION
CS0 - FEW OR RO FECES 1 ¢ 3 5 06 0 0
2 0 8 0 0 O 0
3 6 360 3 0
4 ¢ 9 0 0 1 1
DAM ¢ LITTER
TOTAL LITTER DEATH 1 0 0 &0 o O
2 5 100 0 1
3 ¢ 0 6 0 0 ©
4 ¢ 3 9 1 1 1
PUP (S} -BY LITTER
PUR(S) - BALE 1 ¢ 0 0 0 0 0
2 192 0 0 0 1
i 2000 O 2
2 t 95 0 & O
PUR{S} - COLD TO TOUCH 1 ¢ 0 5 0 a8 o
2 G 0 0 € O O
3 ¢t 3 6 0 £ O
t 190 006 & 1

JANLE LY
SUMMARY OF CLINICAL OBSERVATIONS DURING LACTRATION - Pl GEMERATION

RMBER OF ANIMALE EXMMINED

SRCOR 1 0 MG/KG/DNY iz 4 ¢ 0 1%
GROIP 2 20 MG/K@/DAY £ 1 0 0 5%
SRCUP 3 100 MG/KZ/DRY 20 4 @ 020
GROUP 4 200 ME/EG/DAY 1T 2 1 117
FUP{S; - WEXK 1 ¢ 8 ¢ ¢ o0 0
2 ¢ 2 ¢ 0 2 2
3 ¢ 9 24 0 1 1
4 ¢ 9 ¢ 0 O 0
FUP{S} - THIN 1 ¢ 3 0 0 & ©
2 ¢ a2 ¢ 6 0 O
3 ¢ 3 ¢ 0 1 1
4 ¢ 9 & 6 O B
FOP{S) - MISSING TAIL, 1 ¢ 2 0 0 v B
PNRTIAL 2 1 9 0 0 & 1
3 ¢ 4 9 0 O O
4 ¢ 32 & 0 9% 0

There was a slight decrease in the mean body weights gains of the F, pups from the
treatment group compare to those of the control (refer to the table below). A decrease of
approximately 3-7% was observed in male pups at Day 4.
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NATURAL DELIVERY DATA AND LITTER DATA SUMMARY - Fi GENERRTION

DOGE LEVEL GROVP 1 GROUP 2 GROUP 3 GRCUP 4
0 M3/KG/DAY 10 MG/XG/DAY 100 MG/KG/DRY 200 MG/EA/DAY
Bup He:Lgh:/Litter (grall)
day 0 MALES Postcull  MEIN 1.59 1.60 1.63 1,89
e.D. Q.12 0.4 0.17 0.08
) 19 56 o} 17
Covariate Adjustzd MEXN 1.59 1.80 1.63 1.58
day 0 FBMMLES - Postcull MESN 1.54 1.51 1.5 1.581
£.D. 0.12 0.12 ¢.15 0.11
) 19 55 20 17
Covariate Rdjusted MEAN 1.54 1.5 1.55 1.51
day 4 MALES MERAN 2.86 2.63 2.65 2.57
- 8.D. 6.33 0.39 0.27 0.36
] 19 5 20 . 16
Covariate Adjusted MBEN 2.85 2.63 2.65 2.59
day 4 FEMALES MRAN 2.87 2.53 2.49 2.48
€.D. 6.34 0.36 G.25 0.37
) 19 54 28 18
Covariate Adjusted MEEN 2.54 2.54 Z.49 2.40

STATISTICAL ANALYSES WERR CONDUCTED, IF SIGNIFICENT DIFFERENCES OCCUR, THBY ARE DENOTED AS POLIOWS: * = DSG.0S *% = P<0.61.
N = Numbar of Litters.

Toxicokinetics:

Toxicokinetic analyses were performed from all of the animals in the main cohort after
24 hrs of the final dosing. Murine IL-1 Trap was detected from 11/63, 22/23, and 25/25
animals in the low, mid, and high dose group respectively after 24 hrs of the final dosing.
Fhe levels of IL-1 Trap in the serum ranged from 0.9-9.6 pg/mL in the low dose group,
1.0-269 pg/mL in the mid dose group, and 4.7-780 pg/mL in the high dose group. The
results showed that although the serum level of the compound varied widely within the
individuals of the same group, there is clearly a dose related increase in the serum level
of the compound. The LOQ of murine IL-1 Trap in this assay was approximately —
ng/mL. At the end of the study period all animals in the high dose group had detectable
IL-1 Trap level which is unlike the animals in the low dose group where only 17% of the
animals had detectable IL-1 Trap level. This indicates that increase IL-1 Trap antibody
in the low dose group might be responsible for hastening the clearance of IL-1 Trap from
the low dose group animals.

Murine IL-1 Trap antibody was detected in the serum of 6/28, 59/63, 16/23, and 6/24
mice from the placebo, low, mid, and high dose group a respectively after 24 hrs of final
dosing. The levels of IL-1 Trap antibody in the serum ranged from 2.7-32.4 pg/mL in the
placebo group; 1.4-4868 pg/mL in the low dose group, 1.4-404.4 pg/mL in the mid dose
group, and 5.2-18.5 pg/mL in the high dose group. The cause of antibody positively in
the placebo group is unknown. The increase in the antibody positive mice in low dose
group is a general phenomenon with the administration of the biological proteins. In
addition, the subcutaneous administration of the protein might have enhanced the
antibody production. -

The murine IL-1 Trap and the antibody to the murine IL-1 Trap was analyzed from the
serum of all animals in the toxicokinetic group after 24 hrs of dosing at GD6, GD17, and
LD23. In the animals from the placebo group no IL-1 Trap was determined at days GD6,
17, and LD23, however, IL-1 Trap antibody was detected in 1/8 animals in the LD23
from the placebo group. The number of animals with circulating IL-1 Trap at GD6 was
7/8 at low dose, the level of the IL-1 Trap in this dose group at this time point was
approximately 2.4 pg/mL. IL-1 Trap was not detected from the serum of the low dose
group animals at GD 17 and LD23. However, IL-1 Trap antibody was detected in 2
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animals at GD17 and all animal at LD23 in the serum of the low dose group animals, the
range of the concentrations of the antibody was 20-466.6 pg/mL. All animals in the mid
and high dose group had circulating IL-1 Trap at GD6, the level of the IL-1 Trap in these
dose groups at this time point ranged from 7-23.4 pg/mL. The number of mice at mid and
high dose group with detectable IL-1 Trap at GD17 was 2/8 and 4/8 respectively.
Similarly, the number of mice at mid and high dose group with detectable IL-1 Trap at
LD23 was 0/5 and 4/7 respectively. The number of mice at mid and high dose group
with detectable IL-1 Trap antibody at GD17 was 3 and the number of animals with
detectable IL-1 Trap antibody at LD23 was 5. Note that although the number of animals
showing antibody positivity in these two dose groups is similar the level of antibody
production was higher in the mid dose group (1.6- 150.8 pg/mL) than that of the high
dose group (5.9-54.6 pg/mL).

Summary of the Toxicokinetic Analysis -

Analyses of Data from the Toxicokinétic Cohorts

Dose Groups GDé6 GD17 LD20-23
(2 hr post dose) (48 hr post dose) | (72 hr post dose)
IL-1 Trap Concentration (ug/mL)/# of Animals Showing IL-1 Trap Concentration
20 0.8-1.7, /8 1.7; 1/8 BLQ; 0/8
100 1.1-17, 8/8 4.9-26; 2/8 46.7; 1/8
200 7.8-60; 8/8 1-26; 3/8 19-81;  4/8
IL-1 Trap Antibody Concentration (ug/mL) )/# of Animals Showing Antibody Concentration
20 BLQ; 0/8 . 8-35; 2/8 7.4-466; 8/8
100 2.5; 1/8 5.3-254; 3/8 1.6-151; 5/8
200 BLQ; 0/8 7.1-12.8; 2/8 59-54; 5/8
Dose Groups GD6 GD17 ' LD20-23
(2 hr post dose) (48 hr post dose) (72 hr post dose)

Analyses of Data from the Main Study Cohorts

Dose Groups | 24 hrs post LD20

IL-1 Trap Concentration (ug/mL)/# of Animals Showing IL-1 Trap Concentration

20 1.5-3.1; 11/63

100 7.9-269; 22/23

200 1-402; 25/25 ' :

IL-1 Trap Anti body Concentration (ug/mL) )/# of Animals Showing Antibody Concentration

20 1.4-4868; 59/63

100 3.1-47.2; 16/23

200 5.2-108; 6/24
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"fablc s i;é»'o!s ‘of mlbi#l Trap (megimlL) :mé ami;mlbi-l Trap antibodics (meg/mL) in placebo-trented
mice in the toxieokinetic study eohort.

Gestatlon Day 6 {2 h after 15t Gestution Day 17 (48 h afier Lactation Day 20723 (72 houss
duse) previous dose) after previous dose)
mil-1 mil-1 . moll-t
Moused | Trap (?‘::?:“g Mousett | Trap (‘::‘ c;?:g; Mousest | Trap (mﬁl;::w)
(megimL) (meg/ml) : (mepnmp) | VHeAAL
ARRIZ T ABTIIO L AB7334f )
A8 | ABTI3L TTARTIBF
A87324 ABT332 ABI3467
ARI32S A87333 AB734LT
A8732¢ - ABT334 L ABTIR
ABTIT | T TAST3SS AB7343%
AST328 A87336 . ABT344
A87T329” ART337 o ASTISY
Mean*s | 00 | S Meanet 006 ] Mean** |
Sp»e 0.0 SDx= 8.0 SD*e
SRA{r 0.0 SEMa+ 0.0 SEMsa

* Animal underwent an unscheduted sacrifice or was found doad: data not used

*20 used to caleulste mean, SD, SEM if value s BLQ

¥Sampk colfected on LD23 ‘

BLQ = Below limit of quantitation (<8mcgiml. in the onurine IL1 Trap assay, <@meg/mL in the anti-
nwine 1LY trap assay)

NS = No Sample AB+ = Antibody Positive
Table 6: Lovels of mlL-1-1 Trap (meg/mL) and anti-miL-1-1 Trup antibodics (meg/mL) in the 20 mygkg
toxicokinetic study cohort,
Gestation Day 6 (2 b after Ist Gestation Day 17 (48 h after Lactation Day 20/23 (72 h atter
duse) previous dose) previous dese)
mii-1 . mif.-1 mil-1 .
Mouse# | . Trap (:’:m’; Mouse | Trap (:‘c‘;ﬁ‘; Mouset | Trap g;‘;’;;‘:‘;
{(r<g/ml) : (mcg/ml) ‘ ) (meehuby | V7 0
ART346 , ART384 | LABRI3G2
ABT347 ARTISS : AB7363% o
ARI348 ABTI86 A8T364* .
AST349 AB7387 ABT365¢ -
AXT350 AS87358 _ ABTI66Y o
ART3S AB7359 AST367 1 .
AR1IS2 A87360 A87%8 ¢ 1t -
AR A87361 v AS7369 : "
Meun** 2.4 Mean** 8,2 Mean** 6o ¢
Sp#e 2.3 Shpr= 0.6 Spne a0
SEM** 0.8 SEM** 0.2 SEM»» 0.0

* Animal underwent an unscheduled sacrifice o was found dead; data not used

*40 used to cafoulstc mean, SD, SEM if value is BLQ

Sample collected on L.D23

BLQ ~ Below limit of quantitation {<F-meg/mi. in the murine 111 Trap asvay, <omegml in the anti-
muring TL1 trap assay)

NS = No Sample
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Table ?: Lovels of miL~1.1 Trap (meg/mL) and antismit-1+] Trap antibodies (meg/mL) in the 160 mgikg

loxicokinetio study cohort.

Gestation Day 6 (2 h alter Ist Gestation Day 17 (48 h after Lactation Day 20723 (72 h after
dosc) previous dose) previous dose)
mil-1 wil-1 mil-1 -
Mousett | Trap | APUBOAY L ey Trap | AvHbody | yrmsen | Teap | AMiibedy
(ncgiml,) {meg/ml) (meaiml) imfgiml..) (megfmL) {meg/ml.)
A87370 AB7378 B ABT386* | - | 7]
AST3TL . AR13TY = || ART3STY / o
A87372 ¢ i ABT380 AB7388¢ ]
AB73TI L ASTISI AR13891 N
AST3H | I ASTIS2 ABTIO0 N
 Asnrr ;4 ARI3%3 ART391*
A8 [ , AR7384 A87392 N
A3 ARTISS _ ABT393
Mean** 7.0 Mean® 3.9 Meun** 00
Spe* 4.3 R 1 L 9.1 11 a0
SEM*# 1.6 SEMA* 32 SEM** .0
* Ammal usderwent an unscheduled sacrifice or wak found dead; dafs not ised
#40 used io caloulate mean, SD, SEM if value is BLQ :
*Sample collected on LD23 NS = No Sample AB+ = Antibody Positive

BLQ = Below limit of quantitation (~¥Wmeg/m{, in the murine 111 Trap sssay, <@ meg/ml. in the anti-

wuring 1ILT trap assay)

Table 8: Levels of mIL-1 Trap {(megimL) and anti-mIL-1 Trap antibodies (nseg/mL} in the 200 myke

loxicokinetic study cobort,

Gestation Day 6 (2 h after st Gestation Day 17 (48 b after Lactation Day 20 (72 h after

duse) . previous dose) previous dose)

Motuse# ';Z: Antlbody {1y p et l'.l"‘r!a;‘ Antibady |1 o ouset “::.; Antibody

(megimly (mcgifn L) (megiml) (mcngIJ) (ncgfmL) {mcg/ml.)

AR7394 ; ABT402 AB7410 ]
AR7395 L AS703 AB7411 »
ABT3% AB7404 A87412* ]
A87397 AB408 ABT413 ]
AR7398 AR08 AS7414 .
AH7399 ARTS07 ART41S L
ART400 ART408 ~—_1 | AR%16 .
A87401 ARTA09 ' AR74L7 L
Mean*® - i34 Meaun** 13.8 Mean** 221

NP 18.4 SDE* 22.0 SDe* 294

SEN 6.5 SEM#e 18 SEM*+ {10

“ Animal underwent an unscheduled sacrifice or was found dend; data not used

#40 used to calcnlate mean, 813, SEM if value is BLQ

BLQ = Below limit of quantitation (<8 meg/ml, in the murine 111 Trap asxay, <@ meg/mL in the anti-
muriac ILI trap assay) N§ = No Sample

2.6.6.7 Local tolerance
There was no local toxicity study submitted with this application. Local tissue reactions

were characterized via the repeat-dose toxicology studies.

2.6.6.8 Special toxicology studies
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Study title:

Cross-Reactivity of Biotinylated IL-1 Trap with Human and Cynomolgus Monkey
Tissues Ex Vivo

Methods: All tissues from the standard tissue list from human and Cynomolgus
monkeys were stained for specific binding using IL-1 Trap following
immunohistochemical procedure.

Results: There was no specific binding in any of the tissue for IL-1 Trap in human or
monkeys.

2.6.6.9 Discussion and Conclusions -

The toxicity findings associated with IL-1 Trap administration consisted of treatment
related mortality in primates, clinical signs of lethargy, emesis, cold to touch and
histopathological observations including tissue infiltration mono/polymorphonuclear
cells, arteritis, cellular degeneration, granuloma formation, and mineralization. The
major target organ of toxicity was identified as injection sites, heart, kidney, lung,
reproductive organs, and immune system. The toxicity findings are not always related to
IL-1 Trap plasma concentration but might be related to a combination of IL-1 Trap, IL-1
Trap:IL-1B/IL-1ra complex, IL-1Trap:IL-1 Trap antibody, and combination of all of the
above which are present in the serum/plasma at the same time. This might also be related
to the poor method of detection which in turn might also be related to the presence of

~ different immune complex in the body.

Interpretation of the Toxicokinetics Findings:

IL-1 Trap is a dimerized fusion protein consisting of two human IL-1 receptors namely
IL-1 receptor Type I (IL-1R1) and IL-I receptor accessory protein (AcP) and Fc portion
of the human IgG1. The Sponsor’s method of detection of the IL-1 Trap is an ELISA
based assay, —————

+, For determining the anti-product antibody formation in the plasma, the
' R i — The
assays were done according to GLP conditions. A huge variation was noted in the IL-1
Trap serum concentrations in different experiments. For example the mean serum
concentration of IL-1 Trap after the subcutaneous administration of the compound in Day
1 at doses between 10-15 mg/kg and after 16-24 hrs were 65, 10627, and 100 pg/mL in
the 6-week, 3-month, and 6-month SC administration respectively. Similar differences
were observed in the IL-1 Trap serum concentrations after the IV administration in the 3-
week and 6-month toxicity studies. Although this huge discrepancy might be partially
attributed to the individual variation in the primates for IL-1 Trap binding, the differences
in the IL-1 Trap serum concentration might also be due to the method of detection. The
binding of the product might be disturbed in the presence of the immune complex such as
IL-1f:IL~1 Trap complex, or IL-1 Trap:IL-1 Trap antibody complex or IL-1B:IL-1 Trap-
IL-1 ra complex, and/or combination of the entire immune complex mentioned above.
‘Similarly, the estimation of the antibody formation and kinetics of it might not be
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properly assessed due to the same reason mentioned earlier. This is a common problem
for the detection of the biologics and the anti-product antibody generated with the
biologics. Because of the fact that this particular compound (IL-1 Trap) is observed to be
highly immunogenic in the animal models, the appropriate detection of the product and
its antibody might only be consider as estimation and not an accurate measure of the
product or its antibody in the serum and the plasma. In general, however, the
toxicokinetics were observed to be dose related for the IL-1 Trap in all of the toxicity
studies conducted and no gender differences were observed in the primates. Antibody
formation was noted within two weeks in all of the toxicity studies conducted with IL-1
Trap. The quantity of the antibody was highest at low dose at the 2 weeks period and
most of the animals at low dose showed antibody formation at earlier time points. During
the scheduled necropsy with all studies the product as well as the anti-product antibody
was present in a measurable amount indicating that the histological changes might be
related to the combination of the product alone as well as due to the immunogenicity of
the compound.

In addition, the sponsor developed an ELISA method of detection for the IL-1 Trap:IL-1
B complex in monkey; the method is not validated for the non clinical studies, and was
tested only in the pivotal toxicity study (6-month SC toxicity study). In this study it was
observed that the mean IL-1B complex levels increased with dose towards saturation at
early time points and then continued to increase further with the duration of the study.
This suggests that once this immune complex is formed unlike the product itself, this
immune complex is not neutralized or cleared by the anti-product antibody and might
deposit in the tissue which might have added to the histopathological findings of the
compound. Rate-of formation of this entire immune complex might also be responsible
for the nonlinear findings of the toxicokinetic parameters.

Mean Plasma Concentration of IL-1 Trap and IL-1 Trap Antibody in Cynomolgus
Monkey 6-Week SC

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

Day 1,16 hr 49 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

Mean Plasma Concentration (ng/mL) of IL-1 Trap and IL-1 Trap Antibody
(RFU/mL) in Cynomolgus Monkeys in 3-Month SC Administration

Time Dose Groups
IL-1 Trap Concentration IL-1 Trap Antibody Concentration
1.5 mg/kg S mg/kg 15 mg/kg 1.5 mg/kg 5 mg/kg 15 mg/kg
Day1 A

24 hr Post 1* dose 8880 43744 106279 BLQ BLQ BLQ
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Day5
Pre dose . 5568 15304 99361 BLQ BLQ BLQ
Day 6
24 hr Post 3" dose 17269 40067 208089 BLQ BLQ BLQ
Day 12
Pre dose 10451 17603 32638 11.3 14.6 5.7
. Day13
24 hr Post 4" dose 15155 19420 36236 NM* NM NM
Day 26
Pre dose 56 17 4871 70 53 149
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
Day 41
24 hr Post 8" dose BLQ BLQ 19753 NM NM NM
Day 57 ‘
Pre dose BLQ BLQ 1298 150 165 478
Day 57 .
24 hr Post dose BLQ BLQ 19903 NM NM NM
Day 92
Pre dose BLQ BLQ 10503 95 207 356

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

Mean Plasma Concentration of IL-1 Trap and IL-1 Trap Antibody in Cynomolgus
Monkey in 6-Month SC Administration

Time IL-1 Trap (ug/mL) Time IL-1 Trap Antibody (RFU/mL)
Desages mg/kg Dosages mg/kg
15 25 40 60 15 25 40 60
Day 1 130 260 354 535 | Dayl BLQ BLQ BLQ BLQ
Day 13 124 251 583 1079 | Dayi2 377 516 32418 411
Day 27 29 116 255 915 | Day26 21574 7-330 21207 3186
Day 41 20 129 278 [ 1125 | Day40 15-1448 | 9-1346 7-2546 3-843
Day 85 43 188 231 1260 | Day80 | 743406 | 152644 | 40-4055 | 84-1500
Day 181 78 202 781 1616 | Day 180 182354 | 252224 | 3-1463 2198
Day 234 118 0 177 | 143 | Day234 NR 721653 | 162907 | 35-76

Mean Plasma Concentration (ng/mL) of IL-1 Trap and IL-1 Trap Antibody
(RFU/mL) in Cynomolgus Monkeys in 3-Week IV Administration

Time Dose Groups
IL-1 Trap Concentration IL-1 Trap Antibody Concentration
S mg/kg 20 mg/kg 50 mg/kg S mg/kg 20 mg/kg 50 mg/kg
Day 1
24 hr Post 1" dose 82096 356838 900462 BLQ* BLQ BLQ
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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
Day 16
24 hr Post 4" dose 204458 43184 385295 NM NM NM
Day 22
Pre dose 79 31 1890 152 157 209

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

Mean Plasma Concentration of IL-1 Trap and IL-1 Trap Antibody in Cynomolgus
Monkey in 6-Month IV Administration

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

Summary of Adverse Event Findings:

There were two unscheduled deaths in the pivotal 6-month subcutaneous toxicity study;
one male each from the mid and high dose died. The histological finding from the mid
dose animal that was sacrificed at Day 45, showed myocarditis associated with
mononuclear cell infiltration; the high dose male died after dosing on Day 108,
histopathology showed congestion in several organs like kidney etc., this 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, the sponsor believes that
the cause of deaths resulted from immune mediated hypersensitivity reaction, reviewer
agrees with sponsor analysis of data from these unscheduled deaths. However, it is
known that the detection of the biological products becomes difficult in the presence of
the anti-product antibody in the same compartment. Therefore, it is recognized that one
can not definitively out rule the possibility of a drug product mediated effect, however
the toxicological findings are consistent with an immune complex pathology.. The
sponsor IL-1 Trap: IL-1p immune complex assay showed the immune complex formation
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increases with increase in the duration of the experiment which might add to the
complication associated with tissue congestion and edema related to the proinflammatory
reaction that might have generated due to the immune complex deposition in the body.
The granuloma formation in the high dose male might also be due to infection associated
with immune suppression. It was noted from the pharmacology of the compound that IL-
1 Trap is capable of binding to IL-1ra which is an anti-inflammatory compound. The fact
that the granuloma formation was seen at the high dose and IL-1ra bind to the IL-1 Trap
at higher concentration adds to the fact that more immune suppression might be seen at
higher concentration with the compound. This might increase the immune suppressive
property of the compound. In another chronic toxicity study, 6-month IV toxicity study
there was one unscheduled death in this study, one high dose male was sacrificed at day
176, bacterial infection was noted in this animal, this might also be due to the increase
immunosuppression associated with exaggerated pharmacology of the compound.

The other adverse events observed in the 6-month subcutaneous toxicity studies consists
of the following: one male from low dose showed adverse events consisting of breathing
discomfort at day 180, recovered by itself, showed signs of myocarditis, one female from
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 is in concurrence with the sponsor’s analysis of the data that
these events are immune complex mediated hypersensitivity reaction; however, the
possibility of the proinflammatory reaction due to increase immune complex deposition
can not be eliminated. At the same time the method of detection of IL-1 Trap might not
be adequate for detecting the product in the presence of the anti-product antibody,
therefore, the reason for the adverse events can not be determined conclusively.

The other major adverse effects associated with the IL-1 Trap was clinical signs of
lethargy, emesis, and cold to touch etc which was observed around the second week in
the 3-week IV study. There was no dose relation with the findings. Thus it appeared to
be associated with IL-1 Trap as well as its antibody since the serum concentrations of
both IL-1 Trap and its antibody was high at this time.

There were three distinctly different treatment related histopathological changes noted in
the toxicity studies conducted with IL-1 Trap. One is tissue congestion/degeneration
which might be associated with either proinflammatory reaction due to immune complex
deposition or hypersensitivity vasculitis associated with mono and polymorpho
(eosinophil) nuclear cell infiltration. Both of these might result in multifocal lesion and
tissue degeneration. Another one is increase infection associated with
immunosuppression. Lastly, there was exaggerated pharmacology associated with
depletion of the thymus and changes in the ovary and testes. The major histopathological
changes associated in the monkeys consisted of injection site lesions, tissue changes in
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heart, kidney, lung, and liver. The analyses of the pathological changes are discussed
below.

Comparison of the Toxicity Findings from Different Toxicity Studies:

The histological changes in the injection sites were observed within 3-weeks, after the
intravenous administration. The histological lesion in the injection sites were consisted
of mononuclear cell infiltration in the perivascular region of the subcutis. The
mononuclear cell infiltrates composed of macrophages, eosinophil, plasmocytes, and
lymphocytes with a perivascular distribution. Similar histological changes were noted in
the subchronic (6-week and 3-month) subcutaneous toxicology studies. In the subchronic
studies, the infiltration was noted primarily in the subcutis, but in some cases the
infiltration was noted in the deep dermis which might have resulted from chronic
inflammation or local immune reaction associated with the treatment. In both of the
chronic toxicity studies (6-month IV and SC), a substantial increase in
mononuclear/polymorphonuclear cell (eosinophil) infiltration occurred in all treatment
groups by comparison with control animals; these changes are considered to be test
article-related. The incidence was further characterized in the 6-month SC toxicity study
to evaluate the clinical implication. Injection site lesions were noted in 1/20 (5%) in
untreated males and 55/72 (76%) in treated males. In females this change was observed
in 3/18 (17%) sites examined in untreated animals and 69/76 (91%) in treated animals.
Primary tissue changes included hemorrhage, edema, and/or inflammation in the subcutis
and dermis and degeneration, regeneration, and interstitial inflammation of the
underlying muscle. This change was slight and severity appeared to decrease with
increasing dose. Microscopic examination of the injection site skin samples revealed
tissue alterations associated with perivascular cell infiltration and inflammation ,
indicating inflammation of the small blood vessels. One monkey each from the 6-month
IV toxicity study had acute phlebitis and moderate venous thrombosis. All these
pathological alterations of the tissue indicate that the injection site lesions increased in
severity and incidence with the duration of the treatment. The finding although not
clearly related to the IL-1 Trap concentration by itself but obviously treatment related. It
might be predicted that in clinical condition with the increase in duration complication
associated with inflammation of small blood vessels might appear. Following gradation
were used for the assessment of the severity in all of the following tables.

-: no change
£ Minimal
+ Slight
2+Mild
3+Moderate

S

Tissue Findin

Male ] Female
;- ';sj

Dosages ‘15 25 40 60

Mononuclear 2/5;U | 4/5;U | 5/5; 5/5; | 5/5;

cell infiltration all: | &, ddtd 2+ | allt, | allt,
2+,2+

injec eS(SRinyhaci, thorax, upper anth oSG 2x/weel
Dosages . [15 |5 [15 ]
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Lymphoid cell 0/3 3/3;:x 3/3;+ | 3/3;+ { 0/3 2/3;+ | 3/3;% 3/3;+

infiltration,
perivascular,
dermis ,
Microgranuloma | 0/3 0/3 1/3+ 0/3 0/3 0/3 0/3 0/3
Dosages 0 1 3 10
Infiltration of 0/3 2/3; + 0/3 2/3; 0/3 2/3; 3/3; + 3/3;
mononuclear 2+ + 2+
3 10 30 100
Degeneration 0/6 0/6 0/6;+ |1/6; | 1/65 | 0/6 0/6 0/6 1/6; 1/6;
+ + +
Inflammation 2/6; | 2/6;+ 4/6;+ 4/6; | 4/6;2+ | 1/6; 2/6; 1/6; + 2/6; | 2/6;
* 2+ + + + 2+
Phlebitis, acute 1/6;+ 1/6;+
Thrombosis, 1/6;2+
venous
hiorax; upper); IV; Ix/wee
5 20 50 0 5 20 50
Mononuclear 0/3 1/3 2/3 0/3 0/3 0/3 0/3 0/3
cell
/perivascular

The treatment related histological changes in the kidney were observed in all of the
studies reviewed under this application. The histological lesion in the kidney was
consisted of lymphocytes and the mononuclear cell infiltration indicating tissue
inflammation. In the chronic 6-month, SC, toxicity study, there was an increase in the
mesangial matrix of slight severity in the glomeruli in one 40 mg/kg female and one 60
mg/kg male. In the 60 mg/kg male, the kidney changes were accompanied by slight
tubular casts/degeneration, slight medial cell proliferation, and vasculitis of arteriole and
slight mononuclear/eosinophil infiltration in the interstitium or perivascular regions. In
the chronic 6-month, IV toxicity study one male from the 10 mg/kg group monkey had
slight subacute arteritis in the hialar region with multifocal lesion, the morphology was
not associated with increase in the polymorphonuclear cell infiltration. There was,
however, an increase in the mono/polymorphonuclear cell in other males and females
from this study. The histological findings revealed that with chronic duration different
manifestation of the pathology might be observed in the kidney which is clearly different
from what is known about the protein deposition and associated kidney disease. The
compound or the immune complex generated in the presence of the compound appeared
to target the arterioles. '

Tissue Findings Male | Female

Dosages 0 15 25 40 60 0 15 25 40 60
Mononuclear 4/5zall: | 2/5; | 3/5; | 4/4; | 4/4; | 2/5; | 3/5; 3/5 5/5; 5/5;
/polymorphonuclear cell allx | allx | all+ + all+, all+, all, | allt, | all+,
infiltration 4+

Tubular cast ’

degeneration/perivascular 0/3 0/3 0/3 | 0/3 | Y%+ 0/3 0/3 0/3 0/3 1/5;

212




BLA No. 125-249

Reviewer: Mamata De, Ph.D.

eosinophil +
infiltration/increase
mesangial
matrix/vasculitis of
arteriole
Dosages 0 1.5 5 15 0 1.5 5 15
Mononuclear & lymphoid 173+ | 3/3;+, | 1/3+ | 1/3% 13+ | 2/3;+, £+ | 1/3¢ 1/3+
cell infiltrati ++
5l
Dosages 0 1 3 10 0 1 3 10
Mononuclear cell 1/3 13 2/3 | 2/3 1/3 3/3 1/3 1/3
infiltration '
Mineralization 0/3 33 1/3 | 0/3 0/3 1/3 1/3 1/3
Regeneration of tubular 0/3 373 13 | 0/3 0/3 0/3 0/3 0/3
ithelium

Dosages 0 3 10 30 100 0 3 10 30 100
Inflammation/tubular 1/6 - 3/6 | 3/6 | 5/6 - - 3/6 5/6
changes/multinucleat-ed
cell in epithelium
Chronic nephropathy

0/6 0/6 1/6 | 0/6 | 0/6 0/6 0/6 0/6 0/6 1/6+

+
Dosages ) 0 5 20 50 0 5 20 50 |
Lymphoid cell infiltration 1/3;+ | 3/3;+, | 3/3; | 3/3; 2/3;x | 3/3;552+ | 2/33% | 2/3;4,+
EX + )
++

The histopathological changes consisting of mono and polymorphonuclear cell
administration in the keart occurred early, after only three IV injections in males. Similar
changes were observed in males and females in the subchronic studies.

In the 6-month, SC, pivotal toxicity study, the morphologic findings in the heart
consisted of slight myocardial cell degeneration and necrosis at 15 mg/kg, mononuclear
and polymorphonuclear cell (eosinophil) infiltration at 15 mg/kg and 60 mg/kg and
injection sites (very slight mononuclear/polymorphonuclear cell infiltration at 15 mg/kg
and higher). One 15 mg/kg dosed male with morphologic changes in the heart and
injection site had a post-injection reaction; a relationship between these findings was
suspected. Similar vascular changes were also noted in the monkeys from all of the test
article treated animals in the 6-month IV chronic toxicity study. As noted in the table
below myocardial degeneration and necrosis were noted in the monkeys from the mid
high, high dose group. All these lesions appeared to be associated with immune complex
deposition induced vasculitis. In human, most drug/immune complex induced vasculitis
appears to be non necrotizing, hypersensitivity type. This form is characterized by

mono/polymorphonuclear cells and eosinophil in the walls of arterioles and capillaries,

venules and small veins with sparing of large veins (Mullick et al, 1979).

[ Tissue Findings |

Male

Female
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Dose (mg/kg)

0 | [ 0 15T 25T 40 [ 60
Mononuclear cell 1/5:+ | 3/5+ | 3/5;+ 0/5 2/4: 1 1Sy | 1/5; | 1/5; | 3/5; 4/5;
infiltration + + + | &% | all:
Myocardial cell 5;+ | 1/5+,% | 2/5 | 1/5+ | 15| 0/5 | 1/5; | 1/5; 0/5 0/5
de eneration/necrosis + +

0 1 3 10 0 1 3 10

0/3 0/3 0/3 0/3 0/3 | 073 | 2/3 1/3

0 3 10 30 100 0 3 10 30 100
Myocardial degeneration | 0/3 0/3 0/3 1/6 0/3 |1 03 ] 0/3 ] 0/3 1/6 1/6
Myocardial necrosis 0/3 0/3 0/3 0/3 1/6;+ | 0/3 | 0/3 | 0/3 | 2/6;+ | 3/6;
(multifocal) +
Inflammation 1/6; | 4/6;+ | 3/6;+ | 0/6 4/6; 0 |3/6;| 3/6; | 4/6; | 2/6;
/myocardial + + + + +

. 0 5 20 50 0 5 20 50

Mononuclear ceil 1/3;2 | 1/35+ | 2/3;+ | 3/3:%, 0/3 | 0/3 | 0/3 0/3
infiltration ++
Degeneration of 0/3 0/3 0/3.| 1/3= 0/3 | 0/3 | 0/3 0/3
myocardial fiber :

The changes in the lungs were associated with the mononuclear and alveolar cell
infiltration and granuloma or microgranuloma formation which might be associated with
inflammation related to infection. However, there was no infectous agent that was
observed in the lungs. One animal from the high mid dose group from 6-month chronic
toxicity study which underwent unscheduled necropsy was found to have large organized
thrombus in one of the main arteriole of the lung with edema and perivascular
inflammation. The granuloma/microgranuloma formation is believed to be more relevant
to immunosuppressive property of the compound; it might also be due to the tissue
reaction resulting from the immune complex deposition in lung.The primates are known
to have latent infection such as tuberculosis and infestation of different pulmonary larvae.
This kind of bacterial and parasitic infection is associated with granuloma formation in
lungs. It is therefore possible that at higher dosages, the test article is suppressing the
immune system of the primates to a certain extent at which latent infections are exposed
and granuloma is formed as a consequence of that. Fibrosis is also noted at a higher
incidence in the test article treated animal. Pulmonary fibrosis is a common sequel of
chronic lower respiratory tract inflammation. It is known that in the non human primate
focal pulmonary fibrosis occurred as a response to chronic infestation by parasites
(Greaves 2003). The increased fibrosis noted in the lungs of the treatment group might
have resulted from the increase in the parasite infection caused by the immune
suppression initiated by the test article.

Another instance of inflammatory conditions associated with infection was noted in the

- monkeys in the stomach with both of the 6-month chronic studies (IV and SC). Although
inflammatory conditions due to microorganisms are rare in stomach, monkeys are known
to have a variety of spiral organism in the gastric- mucosa. Similar conditions are also
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noted in monkeys in the presence of Helicobacter-like organism (Reed 1988). The
increase incidence of inflammatory condition in the stomach might also be associated
with the test article related immune suppression in monkey resulting in the increase
infection of the monkey with H. pylori or other microorganism which might have been
already present but was latent under the normal conditions in the monkey.

Interestingly, the inflammatory condition in the stomach and the granuloma formation in
the stomach were found in a higher incidence in the 3-month and 6-month toxicity studies
compared to the short term toxicity studies. This might indicate that with the increase in
the duration of the immunosuppression, there is a possibility that more latent bacterial or
parasite infection would appear unbridled.

Another significant finding in the 6-month IV chronic toxicity study was the presence of
prominent stellate (Ito) cells in the liver of some monkeys from the 30 mg/kg (3 males
and 1 female), and 100 mg/kg (5 males and 1 female) treatment groups. The change,
graded minimal to mild and characterized by the presence within the hepatic sinusoids of
cells with a large cytoplasmic vacuole and a peripheral small dark nucleus, was
considered to be a background finding. The sponsor mentioned that because this change
was present in both control and test article-treated monkeys from the recovery phase, and
because no other dose-related alterations were observed in the liver and other tissues, a
cause and effect relationship with IL-1 Trap treatment is uncertain. Ito cells are,
however, associated with the formation of fibrosis and hyperplasia. Ito cells acts as an
antigen presenting cell. It is however, not known whether such cell causes fibrosis or
helps prevent the formation of the fibrosis. In the subchronic studies cytoplasmic
vacuolation and mononuclear cell infiltration was noted indicating inflammatory
condition in the liver tissue; however, no infection was reported. The appearance of Ito
cells is a new finding in the 6-month IV toxicity study and the blologlcal significance is
not known.

Tlssue Fmdm S | Male [ Female
15 25 40 60 0 15 25 40 60
0/5 0/5 0/5 Yas 0/5 0/5 | Yas+ | Y | 0/5
+ +
1.5 5 15 0 1.5 5 15
0/5 0/5 1/3; 0/5 0/5 0/5 1/3;
+
0 1 3 10 0 1 3 10
Infiltration of alveolar | 1/3; 1/3; 1/3; 3/3; 1/3; | 1/3; | 1/3; 0/3
macrophages + + + + + + +
Fibrosis 0/3 1/3; 0/3 0/3 0/3 | 1/3; | 0/3; 1/3; +
+ +
0 3 10 30 100 0 3 10 30 | 100
Alveolitis 0/5 0/5 0/5 0/5 1/6 | 0/5 0/5 0/5 | 0/5 | 1/5+
Granulomatous 0/5 0/5 0/5 0/s | 0/5 | 0/5 0/5 0/5 | 0/5 | 1/6+
Tissue Findings Male ] Female
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Dosages 0 [15] 25 [40] 60 [0 ] 15 [25] 40 [0

Stomach/decrease in parietal - - 1/5; - Yas2+ | 1/5, - - | 1/5+ -
cell in pylorus and increase in 3+ 3+

mononuclear cell infiltration

Dudoneuny/ - - - - - 1/5, - - 1/5; -
hyperplasia + 2+
Dosages 0 3 10 30 100 0 3 10| 30 100
Dilation/ 1/6 2/6 2/6 2/6 - - - - -
inflammation

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

Liver: o

Dosages 0 15 25 40 | 60 0 15 25 40 60
Mononuclear cell infiltration 2/5; | 3/55 | 3/5; | 2/4; | Y | 2/55 | 3/5; | 1/5; | 3/5; | 3/5;
all all [ all+ | all all all all+ £ + all:
+ + + +* +
- 1/5; - - - - - - -
+
Liver: 6-Month IV .
Dosages 0 3 10 30 {100 O 3 10 30 100
Vacuolation in the sinusoidal cells - - - 3/6 | 5/6 | - 2/6 - 4/6 5/6

Consistent treatment related changes in the reproductive tissues were noted in all of the
subchronic and chronic toxicity studies with this test article. The changes in the females
reproductive tissue consisted of mineralization of the oocytes in the ovary and
mononuclear cell infiltration nuclear in the ovary and the uterus. The incidence increases
with the duration of the studies. The compound was shown to have an inhibitory effect
on the estrogen production which might be related to the changes in the oocytes
formation and thus might be considered as an indirect effect of the compound. IL-1 has
been shown to have a profound effect on the maintenance of the estrus cycle,
implantation, and pregnancy in mice. Inhibitions of IL-1 by IL-1 Trap have been shown
to disrupt estrus cycle in the reproductive toxicity studies. The histological changes in
the male reproductive organ are associated with aspermatogenesis in the testes and
mineralization in the seminal vesicle. The significance of are not clear,

[ Males Females
Dosages 0 15 25 40 60 0 | 15 25 | 40 | 60
Testes, - - 1/5, - -

aspermatogenesis 2+

Seminal vesicle/ 2/5, 3/5; 4/5; 2/5; %, 2/5;

mineralization of all+ £+ | £+2+ +, +,+

lumina .+

Dosages ' 0 3 10 30 100 | 0 3 10 | 30 | 100
Testes, - - - - 1/6 - - - - -
aspermatogenesis '

6:Month SC

Dosages 0 15 25 40 60 0 15 25 | 40 | 60
Ovaries 1/5; | 3/5; | 3/5; - 1/5
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/mineralization of + | all: | &+, s+

follicles 2+

Uterus/ mononuclear : - - - - 2/5

cell infiltration H
all
+

'| Dosages 0 3 10 30 100 0 3 10 30 | 100
Ovarics - - - - - -1 -1 - 13635
/mineralization of ’

follicles

There was an interesting finding of decreased ossification of the growth plate in the
skeletal system which was noted mainly in the 3-week IV toxicity study and 6-month SC
chronic toxicity study. There was an increase in the incidence and the severity with the
increase in dose in the 6-month study. In the 3-week IV study, the incidence was similar;
however, the severity increases with the increase in dose. The decrease in the ossified
growth plate might be related to the estrogen depletion noted with IL-1 Trap. The
clinical significance of the finding is not clear.

S et Sy AL DN .
Dosages 0 15 25 40 60 0 15 25 40 | 60
Femur/decrease in - - - - - 1/5, | 3/5; | 5/5; | 4/5 | 5/5
growth plate =P | PP, | 2+,+ H s+,

3+, s 3+, | PP
U PP, | PP | ,P,
P P P
Dosages 0 5 20 50 0 5 20 50

Femur/decrease in 1/3+ 1/3;+ | 1/3;2+ - 2/3; 2/3; | 2/3; -

|_growth plate + 2+ 3+

The histopathological changes of the immune system were consisted of hypocellularity or
atrophy of thymus, hypo or hyperplasia of the mesangial, submandibular and mandibular
lymph node. These changes are considered as exaggerated pharmacology of the
compound.

Pharmacological Implication of the Toxicity Findings:

The general toxicity findings described above was not always dose related may be due to
the combined effect of the product as well as its antibody and immune complex. No
NOAEL could be determined in the toxicity studies as described in the text for individual
studies. The toxicity findings were noted in the presence of the IL-1 Trap, anti-product
antibody, and the immune complex associated with the IL-1 Trap binding to the targets
(IL-1pB and IL-1ra) and its antibody. Therefore, the toxicity findings might be related to
all of the above. As mentioned above the exaggerated pharmacology of the compound
predicted it to be immunosuppressive, however, the plausible binding of the compound to
IL-1ra which is anti-inflammatory might increase the immunosuppressive property of the
compound. The immune complex formed due to the binding of IL-1 Trap to IL-1B/IL-

217



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

lra was detected to sustain for a long period of time indicating that a proinflammatory
condition might arise due to the continuous deposition of the immune complex in the
tissue. In the pharmacology studies, it was also noted that the IL-1 Trap:anti-product
antibody formation modulated the binding of the Fc receptor part of the IL-1 Trap to the
high and low affinity Fcy receptor which might also add to the indirect effect or the
secondary pharmacodynamics of IL-1 Trap. Although low affinity bindings of the Fcy
receptor in human can not be predicted even from the primate studies, the modulation of
the high affinity binding might result in increase stimulatory or inhibitory effect of the
compound which might add to the toxicity related to the proinflammatory or
immunosuppressive findings associated with the compound. One of the major findings
was injection site reaction which might have resulted from local immune reaction; the
increase eosinophil infiltration along with mononuclear cell infiltration was noted in the
injection sites. This might be due to a host defense mechanism. However, IL-1B is know
to be chemotactic to eosinophil, it might be possible that aggregation of IL-1PB captured
by IL-1 Trap locally resulted in increase mono/polymorphonuclear cell infiltration and
tissue degeneration. The clinical implication of the findings is not clear. However, the
compound is known to be immunogenic approximately 40% of the clinical population
has been shown to produce antibody. The immunogenicity section of the label shows
that a:

—~————— "~ ' 7 " . This suggests that the clinical population
might encounter the similar situation as in primates where different immune complexes

as mentioned above are present in the serum simultaneously with product and its
antibody. Therefore, it is possible that clinical findings like injection site reaction and
macrophage activation might be related to the similar pathological changes that have
been observed in the primates. In addition, the pharmacological mechanism such as
proinflammatory changes, hypersensitivity due to protein complex deposition etc might
also be similar if not identical in human and non human primates. '

Clinical Implication:

The proposed human clinical dose is 160 mg/week. In the pivotal clinical trial, in CAPS
patients for 24 weeks with this dose, mean steady state trough levels of total IL-1 Trap

* ranged from 20-27 pg/mL. The pivotal toxicity study, 6-month subcutaneous study, used
15 mg/kg (HED =4.8 mg/kg) as the lowest dose, the serum concentration of IL-1 Trap
concentration at 6 month was found to be 78 pg/mL and IL-1 Trap antibody
concentration ranged from 18-235 RFU. At this dose hypersensitivity reaction described
as breathing difficulty and loss of consciousness was observed in one out of five
monkeys. The histopathological findings include myocardial degeneration in the monkey
which showed hypersensitivity reaction. The rest of the animals from the low dose group
showed mononuclear cell infiltration in the heart and kidney. All of the animals from this
dose group showed injection site reactions. Because of these findings no NOAEL could
be established. The toxicity above the lowest dose in this study consisted of increase in
the severity and incidence of the histological findings already noted and increase in
immunosuppression related infection and inflammatory reaction. Another 6-month
toxicity study in monkey with intravenous drug administration used 3 mg/kg (HED= 0.96
mg/kg) as the lowest dose. The serum concentration of IL-1 Trap concentration at 6
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month was found to be 10 pg/mL and IL-1 Trap antibody concentration ranged from 132-
542 RFU. The histopathological findings in the low dose were injection site reactions.
No NOAEL could be determined because of this finding. In the higher doses in this
study increase in heart and kidney findings associated with myocardial degeneration,
tubular necrosis etc was noted. In both of theses toxicity studies other than injection site
lesions the incidence of the histopathological findings were observed to be decreased
during the recovery period. All these observations are predictive of the major injection
site reactions in human. The histological findings observed in the non human primates
are also predictive in human. '

Reproductive Toxicity Assessment:

The sponsor submitted Segment I and I1I studies from mice where they used the surro gate
molecule. The Segment II study was conducted in the primates with human TL-1 Trap.

The major reproductive toxicity findings in the Segment I and Segment III reproductive
toxicity studies included early and post implantation resorptions of embryos, fetal death,
increased still borne pups and empty stomachs (lack of milk) in the fetuses. The findings
are not always dose related, therefore, it is not clear whether the findings are directly
associated with IL-1 Trap or its antibody or the immune complex formation associated
with IL-1 Trap binding. However, IL-1 is known to be associated with increase estrogen
production maintenance of pregnancy. Modulation of IL-1 might result in estrogen
modulation and therefore causes gravid uterus without pregnancy or early resorptions
which is being observed in these studies. The effects observed might thus be due to the
exaggerated pharmacology of the compound associated with the hormonal modulation.
In addition, anti-inflammatory nature of the compound might cause depletion of the nitric
oxide (NO) production. NO is essential for the increase vasodilatation in the placenta for
the maintenance of the fetus. Depletion of the NO which might result from IL-1 Trap
might also cause fetal death. In the Segment II study reduction in levels of estrogen were
noted at low dose. The finding was related to plasma level of IL-1 Trap. In the same
experiment higher rate of spontaneous abortion were noted compared to the controls from
the same experiments. The findings are not dose related. Another major finding in the
Segment II study is the increase skeletal variation (compared to the controls in the same
experiment and historical control) in the lumbar region and increase in skeletal
abnormalities in the thoracic region. The effect of IL-1 and estrogen in the bone
morphogenesis is well known. It is possible that depletion of IL-1B might have some
contribution to the skeletal anomalies. However, due to the lack of dose response it is not
clear whether the findings are directly or indirectly related to the compound. The lack of
milk as observed in some of the fetuses in the Segment III study might be related to the
negligence of mother or due to the lack of milk formation in the mother due to the IL-1
Trap or immunogenicity related to IL-1 Trap. The anti-product antibody was found in
fetus in the primates in the Segment II studies at Day 100, indicating that the antibody
from mother is long lasting and cross the placental barrier. The effect of the antibody in
the F; generation in the monkey on the immune system development was not studied. In
the mice although the antibody was not measured in the F; and F, fetuses, in F; mother
the antibody was found in later stages of lactation indicating that it might have some
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effect in lactation. The reproductive studies resulted in exaggerated pharmacology
related findings; however there is no dose response. The causes of the findings are not
known.

The clinical implication of the findings is not yet known. However, the late pregnancy
spontaneous abortion in the primates were noted in a concentration (2015 ng/mL at GD
35 and 12,071 ng/mL at Day 49 which is less than the concentrations of IL-1 Trap noted
in clinical studies with clinical dosing of 160 mg which resulted in human exposure of
20-27 pg/mL. Also, note that the mean estrogen level in the animals from the samples
just prior to the abortion was the lowest indicating that estrogen levels along with the
individual animal variation might be related to the spontaneous abortion.

Currently, the labeling from the sponsor propose a Pregnancy Categorv - or the IL-1
Trap, however, due to the presence of reproductive findings with unexplained cause, the
reviewer believes that the compound should be labeled as Pregnancy Category C.

Summary of the Toxicokinetic Analysis:

Parameters Dose mg/kg

20 | 100 l 200
Male )
Number of animals showing IL-1 Trap in 37/74 29/30 30/30
Plasma
IL-1Trap Concentration (ug/mL) 1-78 5-432 29-748
Number of animals showing IL-1 Trap 62/74 7/30 2/30
antibody in serum
IL-1 Trap Antibody Concentration (ug/mlL.) 2-13351 1-26 1.5
Female
Number of animals showing IL.-1 Trap in ND ND ND
Plasma
IL-1 Trap Concentration (ug/mlL) ND ND ND
Number of animals showing IL-1 Trap 67/73 28/29 19/29
antibody in serum
IL-1 Trap Antibody Concentration (pg/mL) 1.1-6000 1.9-328 0.9-129

Summary of Findings from the Reproductive Toxicity Study Segment I

Parameters Dose Group

. 0 20 100 200
Number of Gravid Females 29/30 63/75 28/30 29/30
% Female w/no evidence of 33 6.8 2-foldt |0 0
mating
% of Female w/evidence of 0 7.3% 0 0
mating but non gravid
Female fertility index 100% 86% ; 14%| | 100% 100%

Historical control data ranged from 92-98%

Historical Control

% Male w/ no evidence of mating | 3.3% 10%  3-fold} | O 0

% of Male w/evidence of mating | 0 % 8.4 %,; 0 0
that not sired a litter

Male fertility index 97% 84%;  16%) | 100% 100%
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Historical control data 76-94%

Early Resorptions (%/litter) 2.6 4.9; 47%t1 (4.1, 37%% 5.1 50%17
Historical control data not provided :

Early Resorptions (%/dam) { 0.4 [ 0.6 | 0.5 [ 0.7
Historical control data not provided

Post Implantation Loss (%/litter) [ 3.2 [5.3 40%t |4.1; 22%t |58 45%1
Historical Control/ Post Implantation Loss (%/litter): 4 experiments 6.9, 1.4. 0, 2.51

Post Implantation Loss (%/dam) [ 0.4 [ 0.7 [ 0.5 [ 0.8

Historical Control/ Post Implantation Loss (%/litter): 4 experiments 1.3, 0, 0, 0.2

IL-1 Trap Concentration and Anti-product Antibody Concentration in the Plasma
24 hr Pre and Post Treatment in Different Gestation Days (GD)

Dose | GD-21 | GD-27 | GD-28 | GD-34 | GD-35 | GD-41 | GD-42 | GD-48 | GD-49 | GD-69 | GD-
mg/kg 100
IL-1 Trap Plasma Concentration (ng/mL)
5 17964 13525 29408 615 2015 | 330 767 272 905 144 ND
15 89320 91169 144470 [ 8736 | 28044 | 5232 [ 22602 | 1815 | 12071 | 256 163
30 159118 | 237104 | 340904 | 29693 | 87386 { 10779 | 54731 | 19434 | 51774 | 4132 | 109
IL-1 Trap Antibody (RFU/mL)
GD 34 GD 55 Pre C Section Fetus
5 9-152 90-1024 8-57 2-25
15 1-91 106-4444 | 10-325 4-102
30 9-276 1-922 3-44 7-30
Effect of IL-1 Trap on the Serum Hormone Concentrations in Segment II Study:
Dose | GD-20 | GD-25 | GD-30 | GD-35 | GD-40 | GD-50 | GD-80 | GD-100
mg/kg
Estrogen (pg/mL)
0. 229 268 215 216 333 336 451 510
5 223 244 201 84* 229 163* 439 477
15 213 227 157* 77* 177* 150* 485 416
30 209 219 150* | 115* 168* 163* 416 458
* Statistically significant difference from control P < 0.001
Summary of Major Findings in Segment 11 Reproductive Toxicity Study:
| Parameters Dosages mg/
0 15 15 30
Fetal absorption /death 16.7%, 2/12 25%, 2/12 8.3%; 1/12 16.7%, 2/12
aborted at aborted at GD aborted at GD aborted at
GD 25 25, 1/10 aborted | 25; 1/11 aborted | GD 25
at GD 38 at GD 51

Historical control data from 16 studies including the current study w/181 dams showed that a total of 20

abortions noted, 12/20 occurred between GD20-GD35, 3/20 occurred between GD36-GD45, 2/20 occurred

between GD 46-GD535

Skeletal Abnormalities 0 (similar 0 1/3 female fetus | 0
(thoracic vertebra and arches | observation
arranged abnormally) was made in
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one fetus -
histerical
control )

Historical control data from 16 studies including the current study w/87 fetus showed that 1/87 that is 1.1
% fetus had skeletal abnormalities in the thoracic vertebra.

Skeletal Variations(bilateral | 0 (historical 22.2% 18.2% 20%
lumber vertebra) control
12.8%)

Historical control data from 16 studies including the current study w/87 fetus showed that 11/87 that is
12.6 % fetus had skeletal variations of lumber ribs.

Single Placenta | 3/10 | 0/92 | 2/11 | 4/10

Historicdl control data.from 16 studies including the current study w/108 fetus showed that 20% fetuses
had single placenta.

Summary of the Toxicokineétic Analysis in Segment III Study

Analyses of Data from the Toxicokinetic Cohorts

Dose Groups GD6 ’ GD17 LD20-23
(2 hr post dose) (48 hr post dose) | (72 hr post dose)
IL-1 Trap Concentration (ng/mL)/# of Animals Showing IL-1 Trap Concentration
20 0.8-1.7;, 7/8 1.7; 1/8 BLQ; 0/8
100 1.1-17; 8/8 4.9-26; 2/8 46.7; 1/8
200 7.8-60; 8/8 1-26; 3/8 19-81;  4/8
IL-1 Trap Antibody Concentration (ng/mlL) )/# of Animals Showing Antibody Concentration
20 BLQ; 0/8 8-35; 2/8 74-466; 8/8
100 2.5; 1/8 5.3-25.4; 3/8 1.6-151; 5/8
200 BLQ; 0/8 7.1-12.8; 2/8 5.9-54; 5/8
Dose Groups GD6 ‘ GD17 LD20-23
(2 hr post dose) (48 hr post dose) (72 hr post dose)

Analyses of Data from the Main Study Cohorts

Dose Groups | 24 hrs post LD20

IL-1 Trap Concentration (ug/mL)/# of Animals Showing IL-1 Trap Concentration

20 1.5-3.1; 11/63

100 7.9-269; 22/23

200 1-402; 25/25

IL-1 Trap Anti body Concentration (ug/mL) )/# of Animals Showing Antibody Concentration

20 1.4-4868; 59/63

100 3.1-47.2; 16/23

200 5.2-108; 6/24

Summary Table Showing Major Findings from the Segment III Reproductive
Toxicity Study:

Parameters Dose Group (mg/kg)

0 20 100 200
Number of F0 Dams found 0 3 4 2
Aborted
Number of F0 Dams 2 4 2 3
showing TLD
Number of FO Dams 0 6 3 1
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showing gravid but not
pregnant
Increase % of still borne 0.3 0.5 0 1.7
pups
Total pup necropsy 4 6 8 8
findings/empty stomach
F1 Pups 47 56 22 68
dying/killed/missing
0-4
F1 Pups : 2 16 16 0
dying/killed/missing
5-21 _
Entire litter 2 3 1 4
died/killed/missing 0-4
F1 Pups 0 2 2 0
dying/killed/missing
5-21
% of F1 animals showing 14 21 17 28
prolonged diestrous
F2 Total Litter Death 0 2 0 2

2.6.6.10 Tables and Figures NA

2.6.7 TOXICOLOGY TABULATED SUMMARY
OVERALL conclusions and recommendations

Conclusions:

IL-1 Trap is a recombinant fusion protein designed to inhibit IL-1p. The compound is
predicted to suppress the innate immunity. The pharmacological data shows that IL-1
Trap binds to IL-1a, B, and IL-1 ra in a picomolar concentration. The compound was
found to be highly immunogenic.

The toxicokinetic data shows that antibody formation occurred in monkey with the
human IL-1Trap and the mice with the murine surrogate IL-1 Trap within 2 weeks of the
IL-1 Trap administration. The serum circulating antibody production could be detected
for a long period of time and even during recovery. The methods of the detection of the
biologics are known to be hampered by the presence of the antiproduct antibody and the
immune complex in the same compartment. With the current product several immune
complexes such as IL-1Trap-IL-1 antibody, IL-1Trap-IL-1B, IL-1 Trap —IL-1ra, and a
combination of all of these complexes might be present in the serum and in the plasma at
the same time. This makes the detection of the product difficult. Therefore, it is difficult
to correlate the toxicity findings with the exposure of the compound or immune complex
generated by the treatment with the compound. The compound is evaluated for the
general toxicity in the cynomolgus monkeys which is an appropriate animal model for
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toxicity indicated by the high affinity binding of the human IL-1 Trap with the IL-1f. The
toxicity findings associated with IL-1 Trap administration consisted of treatment related
mortality in primates, clinical signs of lethargy, emesis, and cold to touch and
histopathological observations including tissue infiltration mono/polymorphonuclear
cells, arteritis, cellular degeneration, granuloma formation, and mineralization. The major
target organ of toxicity was identified as injection sites, heart, kidney, lung, reproductive
organs, and immune system. As mentioned above , the toxicity findings are not always
related to IL-1 Trap plasma concentration but might be related to a combination of IL-1
Trap, IL-1 Trap:IL-1B/IL-1ra complex IL-1Trap:IL-1 Trap antibody, and combination of
all of the above which are present in the serum/plasma at the same time. This might also
be related to the poor method of detection which in turn might also be related to the
presence of different immune complex in the body. There were three distinctly different
treatment related histopathological changes noted in the toxicity studies conducted with
IL-1 Trap. One is tissue congestion/degeneration which might be associated with either
proinflammatory reaction due to immune complex deposition or hypersensitivity
vasculitis associated with mono and polymorpho (eosinophil) nuclear cell infiltration.
Both of these might result in multifocal lesion and tissue degeneration. Another one is
increase infection associated with immunosuppression. Lastly, there was exaggerated
pharmacology associated with depletion of the thymus and changes in the ovary and
testes.

The reproductive toxicity studies for fertility and postnatal development were evaluated
in the mice with the IL-1 Trap surrogate molecule and teratogenicity was conducted in
the cynomolgus monkeys with the human IL-1Trap. The findings from the reproductive
toxicity studies include spontaneous abortions, post implantation loss, fetal resorptions,
and feta death. IL-1 Trap related decrease in the estrogen level was noted in the dams in
the teratogenicity study and moderation of the estrus cycle was noted in the fertility and
the postnatal studies. In the teratogenicity study skeletal variation associated with lumber
bone formation was noted. The antibody was found to cross the placental barrier in the
monkey and was detected in the fetus. In addition, the fetal death associated with empty
stomach in the fetus was noted in the post natal study in the mice. The applicant did not
determine whether the empty stomach was due to the negligence of mother that is
changes in the nesting behavior or due to the lack of milk formation in the dams. The
applicant did not study the immune system in the F; and F, generation. The development
of immune system is more sensitive in the fetus and juvenile animals and
immunosuppressive agents might have an effect on the development of immune system
through indirect exposure via lactation or placental transfer of the antibody .and or
product.

Also, it is not clear whether the changes are related to the IL-1 Trap exposure or the
exposure of the different immune complex associated with it.

Unresolved toxicology issues (if any): There were a few outstanding issues with IL-1
Trap safety evaluation

1. The carcinogenicity potential of the IL-1 Trap was not evaluated.

2. The applic'ant likes to market this compound in the pediatric population; however,
no juvenile studies in the animals were conducted.
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3. The effect of the compound on lactation might need to be evaluated in a
multigeneration reproductive toxicity study if the compound is administered in the
pregnant mother. In that same line development of the immune system in the
fetuses might need to be characterized.

Recommendations: Refer to executive summary section.

Suggested labeling: Refer to executive summary section.
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