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Hematology: the following parameters were analyzed at the above time points
- prothrombin time (PT) and activated partial thromboplastin time (APTT) were

also analyzed as indicated above

- flow cytometric analysis of peripheral blood mononuclear cells also as indicated

above (hematology for WBC)

Hematology Parameters

Total leukocyte count (WB(C)
Erythrocyte count (RBC)
Hemoglobin concentration (HGB)
Hematocrit value (HCT) *
Mean corpuscular volume (MCV)
Mean corpuscular hemoglobin (MCH) "
Mean corpuscuiar hemoglobin concentration (MCHC) *
Platelet count (PLT)
Relative and absolute reticalocyte count (RTC, ARTC)
‘White blood cell differential
Anisocytosis (ANID)
Hyperchromasia (HYPER)
Hypochromasia (HYPO)
Macrocytosis (MACRQO)
Microcytosis (MICRO)

Relative and absohute lymphocyte count (LYM, ALYM)
Relative and absolute monocyte count (MNO, AMNO)
Relative and absolute cosinophil count (EOS, AEOS)

Relative and absolute basophi! count (BSO, ABSO)

Relative and absolute large unstained celis count (LUC, ALUC)

Relative and absolute polymorphonuclear neuatrophil count (PLY, APLY)

* Calculated values.

Clinical chemistry: the following parameters were analyzed as listed on the blood sample

collection schedule table
Serum Chemistry Parameters

Glocose (GLU) Calcium (CAL)

Urea nitrogen {BUN) Phosphorus (PHOS)
Creatinine (CRE) Sodinm (NA)

Total protein (TPR) Potassipm (K)

Albumin (ALB) Chloride (CL)

Globulin (GLOB) * Total cholesterol (CHOL)
Albumin/Globulin ratio (A/G)°

Total bilirubin (TBIL)
Triglycerides (TRG)

Alanine aminotransferase (ALT)
Aspartate aminotransferase (AST)
Alkaline phosphatase (ALK)
Gamma glutamyltransferase (GGT}

@

Calculated values.

Immune Antibody Response Determination: serum samples were analyzed for an
immune antibody response to the administered drug as listed previously on the

blood sample collection table.
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Keyhole Limpet Hemocyanin (KLH) Analysis: Serum samples were analyzed for anti-
KLH antibodies (ability to illicit an IgG and IgM immune response) using
validated ELISA procedures as listed on the previously listed schedule table.

Lymphocyte Immunophenotyping: Blood was processed using a whole blood lysis
technique. Samples were analyzed by FACS (fluorescence—activated cell sorter).
The relative abundance of circulating mononuclear leukocytes was determined
using flow cytometric cell surface marker analysis with the antibody
combinations as described in the table.

Lyinphocyte Subsets for Avalysis

Antibody Subset Evaluated
CD2/CD20 ‘ Lymphocyte Purity Estimate; Total B-lymphocytes
CD3/CD4 T-helper lymphocytes
CD3/CD8 T-cytoloxic/suppressor lyinphocyies
CD3/CDI4 Monocytes
CD3/CDI6 NK celis
CD3/CDa4 Memory T-lymiphocytes
CD3:CD45A Naive T-lymphocytes

Urinalysis: the following parameters were analyzed prior to necropsy

Urinalysis Parameters

Macrescopic evaluations
Microscopic evaluations
Test Strip Analysis, including:

Ghucose Ketones
Bilirubin Urobilinogen
Blood Specific Gravity
pH Nitrites

Protein Leukocytes

Gross pathology: A full macroscopic examination was conducted on three animals per
sex per group that were euthanized on Days 92 and 183. The recovery animals
(two per sex per group) were euthanized on Day 267. The comprehensive
macroscopic examination included the external surface of the body, all orifices,
and the cranial, thoracic, and abdominal cavities and their contents, was
performed on all animals. The following organs were collected, weighed, and
fixed in 10% neutral buffered formalin, except for the eyes, which were fixed in
Davidson’s solution:
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Orpans and Tissues Exaningd and Collected at Necropsy

Administration Sites Intestine, Swall® Salivary glands
Adrenal Glands Duodemmn Maundibolar
Aoria ) Jejunun Sciatic Nerve®
Bone Marrow ~ Stermum Tieum Skeleral Muscle®
Brain” Kidneys® Skin
Cercbrum Lacrimal Gland Manunary Region
Cerebellum Liver® Spinal Cord”®
Brain Stem Lungs with bronchi™ Cervieal
Esophagus® Lymph Nodes ™ Tlioracic
Eyes with Optic Nerve ” Axillary Lumbar
Females Inguinal Spleen®®
Cervix Mandibular Stomach”
Ovaries” Meseneric Cardiac
Uterus” Males Fundic
Vagina Epididymides Pyloric
Mammary Gland” Prostate Gland Thymus*
Femur with articular surfiice Seminal Vesigle Thyroid Glands
Gallbladder Testes" Tongue
Heart? Pancreas® Tonsils®
Intestine, Large Parathyroid Glands Traches
Cecumn Peyer’s patch® Urinary Bladder
Colon” Pitvitary Gland
Rectum Rib with bone marrow Magcroscopic. Lesions
Animal Identification *

Samples collected for immmmohistochemisiry,
Fixed in Davidson’s Soluiion.

© Samples collected for immumolistopathology.
Collected-at necropsy to vetwin identification.

Organ weights: The following organs were weighed:

Orsans Weighed at Necropsy

Adrenal Glands Pititary Gland

Brain Prostate Gland

Heart Spleen -

Liver with galibladder (drained) Testes

Lung Thymus

Kidneys Thyroid Glands (including Parathyroid Glands)
Qvaries

- Organ-to-bodyweight percentages and organ-to-brain-weight ratios were
calculated and reported in addition to absolute organ weights.

Histopathology: all tissues were examined as listed on the table listing organs collected
at necropsy (above)

- Immunohistopathology assessment of lymphoid tissues - sections
(approximately 5 mm?®) of the spleen, thymus, Peyer’s patch, tonsil, and
lymph node (axillary, mesenteric, mandibular, and inguinal) were
preserved for immunohistopathologic evaluation (T and B cell
distribution). The tissue sections were preserved in 10% neutral buffered
formalin for approximately 48 hours and then transferred to 70% ethanol.
The tissue sections were embedded in paraffin blocks. Slides were
prepared and stained with hematoxylin and eosin (H&E) and for CD20 (B-
cell) and CD3 (T-cell) markers.
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- Immunohistochemical Detection of Test Article - tissues stored but not
evaluated

Adequate Battery:  yes (x ), no ( }—explain
Peer review: yes( ), no(x)

Toxicokinetic Sampling: Serum CNTO 148 concentrations were determined using a

validated ELISA method.
CNTO 148 Dosing and Blood Sample Collection Time Points
Time Group 1 Group 2 Group 3
(Control, N=16) {28 mp/ke, N=16) (50 mp/kg, N=16)
Day 1 (Predose) Week 1 BS BS BS
Day § Week 1 Sodium Chioride SC CNTO 148 SC CNTO 148 SC
Injection Injection Injection
Day 1(0.28 hr) Week 1 BS BS BS
Day 1 (6hr) Week 1 BS BS BS
Day 2 (24 hn) Week 1 BS S BS
Day 3 (48 hr) Week 1 BS S B
Day 4 (Predose) Week 1 BS S B
Day 4 Week 1 Sodium Chloride $C CNTO 148 8C CNTO 148 SC
Injection Tnjection Injection
Day 4 (0.25 br) Week 1 BS BS BS
Day 8 (Predoge) Week 2 BS BS BS
Day Week 2 Sodium Chioride SC CNTO 148 SC CNTO 148 5C
Injection Injection Injection
Day 8 (0.25 hr) Week 2 BS BS BS
Day 15 (Predose) Week 3 BS ] BS BS
Day 15 Week 3 Scdirm Chioride SC CNTO 148 SC CNTOQ 148 SC
Injection - Injection Injection
Day 15 (0.25 ht) Week 3 BS B BS
Day 22 (Predose) | Week 4 BE B! S
Day 22 Week 4 Sodium Chioride SC CNTO 148 SC CNTQ 148 SC
Injection Injection Injection
Day 22{0.25 br) | Week 4 BS BS BS
Day 25 {Predose) Week 4 BS BS BS
Day 25 Week 4 Sodium Chloride SC CNTO 148 SC CNTO 148 5C
Injection Injection Injection
Day 57 (Predose) Week 9 BS B BS
Day 81 (Prodose) Week 12 BS B BS
Day 81 Week 12 Sodinm Chioride SC CNTO 148 SC CNTO 148 SC
Injection Injection Injection
Day 81 (0.25 hn) Week 12 BS BS BS
Day 81 (6 hr) Week 12 B BS B,
Day 82 {24 hr) Week 17 B K B.
Day 83 (48 hr) Week 12 8 B
Day 85 (Predose) Week 12 3 B B
Day 86 Week 12 B! B
Day 92 or prior to Week 14 N BS B
Nx (Week 14)
Day 113 {(Predose) Week 17 BS BS BS
Day i13 Week 17 Sodium Chioride SC CNTO 148 SC CNTO 148 8C
Injection Injection - Injection
Day 141 (Predose) | Week 21 BS BS BS
Day 141 Week 21 Sodium Chloride SC CNTO 148 SC CNTO 148 SC
Injection Injection Injection
Day 165 (Predose) Week 24 BS BS BS
BS: Blood sampling;
Nx: Necropsy

*: Samples assayed for CNTO 148 in both interim analysis and final analysis
Note: Dosing time points were only listed as relevant 1o blood samples collected for pharmacokinetic analyses
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Time Group 1 Group 2 Group 3
{Control, N=16) (25 , N=16 (50 ma/kg, N=16)

Day 165 Week 24 Sodium Chloride SC CNTO 148 5C CNTO 148 5C
Injection Injection Injection

Day 169 (Predose) | Week 25 BS BS

Day 169 Week 25 Sodium Chloride 5C CNTO 148 8C CNTO 148 5C
Injection Injection Injection

Day 176 (Predose) Week 26 BS ‘BS BS

Day 176 Week 26 Sodium Chloride 5C CNTO 148 SC CNTO 148 5C
Injection Injection Injection

Day 179 (Predose) | Week 26 BS BS BS

Day 179 Week 26 Sodium Chloride 8C CNTO 148 5C CNTO 143 3C
Injection Injection Injection

Day 175 (025 hr}~ | Week 26 BS BS BS

Day 179 (6 hr) Week 26 BS ¥ BS

Day 180 (24 bn) Week 26 BS BS

Day 181 (48 by Week 26 85 3S BS

Day 182 {72 hr) Week 27 38 38 BS

Day 190 Week 28 BS ] BS

Day 197 Week 29 BS 3 BS

Day 205 Week 30 B S iE

Day 211 Week 31 BS BS B

Day 218 Week 32 S BS 3

Pay 225 Week 33 X 3

Day 232 Week 34 3,

Day 239 Week 35 B3 S B.

Day 246 Week 36 RS 3 B3,

Day 253 Week 37 - BS B BS

Day 26} Week 38 BS B BS

Day 267 Prior to Nx | Week 39 BE BS BS

BS: Blood sampling;
Nx: Necropsy

*: Samples assayed for CNTO 148 in both interim analysis and final analysis
Note: Dosing tire points were only listed as rel to blood samples coll

3 for pharmacokinetic analyses

Results:

Mortality: none
Clinical signs: observations were generally consistent over the dosing period with the
following listed notable observations reversible during the recovery period
- Mild skin erythema at the administration site was observed with similar
incidence rates in control and CNTO 148-treated animals.
- Mild skin edema at the administration site occurred in three females dosed with
25 mg/kg CNTO 148 and in two females dosed with 50 mg/kg CNTO 148.
None of the controls exhibited administration site edema. All of these

observations occurred as isolated incidents or as episodes of less than five
days.

Physical examination: no treatment-related effects :

Body weights: nothing remarkable. All animals gained weight during the study and
significant body weight differences between control and treated animals were not

identified. Treated males gained up to 6.6% less and females up to 2.4% less than
control animals.

Food consumption: no treatment-related effects. Slightly lower intake of food by 50

mg/kg males did not result in significantly lower body weight compared to the
control males.
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Ophthalmoscopy: no treatment-related effects

EKG, blood pressure, and heart rate: no treatment-related effects

Hematology and coagulation parameters: no treatment-related effects

Flow cytometric analysis of peripheral blood mononuclear cells:

While CNTO 148 caused no immune cell depression as increases were identified
in some of the peripheral blood mononuclear cell subtypes, there was large
interanimal variability and a lack of consistency among all of the animals in the

affected groups. For this reason, the description is more qualitative than

quantitative in nature. For the most part, the identified changes were small in
relation to normal range and/or corresponding pretreatment baseline values.

Slight increases in total lymphocytes, T-lymphocytes, T-helper lymphocytes, T-
cytotoxic/suppressor lymphocytes, and naive T-lymphocytes were identified
during the dosing period with usual indications of reversal during the recovery
period. Memory T-lymphocyte, NK cells, and absolute monocyte counts were not

remarkable.

Most notable were B-lymphocyte counts which were reversibly, moderately
increased in males and females dosed with 25 or 50 mg/kg CNTO 148 (see table
prepared by the reviewer). The male responses at both doses and the 25 mg/kg
females responses were > 2-fold, while the 50 mg/kg female response was only 1-
fold. During the recovery period, B-lymphocyte counts decreased substantially
compared to baseline, but only the 50 mg/kg female group decreased to baseline.

Mean B-Lymphocyte Flow Cytometry Values per pL in Cynomolgus Monkeys Dosed with CNTO
148 for 6 Months by the SC Route with a 12-Week Recovery Period

Dose sex Predose Day 2 Day 23 Day 86 | Day 177 | Day?205 | Day
(mg/kg) average (Last (Recovery | 261
dose) period) | (End)
n=23§ n=3§ n=3§ n=_§ n=>35 n=2 n=2
0 male | 636+206" | 6934251 | 771+341 | 7564207 | 6784302 573 714
female | 684+172 | 593179 | 6554226 | 685+295 | 597+180 448 280°
25 male | 447209 | 711£317 | 908+348 | 1097+360 | 926+318 537 530°
female | 409+195 | 578+186 | 7314326 | 819+228 | 784+343 807 600
50 male | 551+339 | 1259£519 | 10174693 | 15554808 | 1107+819 744 680
female | 487+149 | 7604250 | 813+181 | 9714272 | 900+53 743 532

a — Standard deviation

b-n=1

Clinical chemistry: no treatment-related effects
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Immune Antibody Response Determination: 1 female in the low dose group exhibited an
antibody response to the administered drug, while other response analysis may
have been confounded (assay interference) due to the high serum concentrations
of the drug.

- Antibodies to CNTO 148 were not detected in 31 of 32 animals treated twice
weekly with 25 or 50 mg/kg CNTO 148 for 13 weeks or in the 16 control animals.
- Antibodies to CNTO 148 were detected in one female dosed with 25
mg/kg CNTO 148. A competitive binding test confirmed that the
immune response was specific for CNTO 148.
- Antibodies to CNTO 148 were not detected in the remaining

animals dosed twice weekly with 25 or 50 mg/kg CNTO 148 for

26 weeks. The CNTO 148-treated animals were characterized as

having an inconclusive anti-product antibody response because

detection of an antibody response may have been compromised by

high serum levels of CNTO 148.

- Therefore, a spike recovery test was performed to discriminate
between negative and inconclusive antibody results. The
positive control antibody at 50 ng/mL was added to ten-
fold diluted serum from Day 1 (obtained prior to first
administration), as well as sera obtained immediately
preceding scheduled euthanasia (Day 92, Day 182, and Day
267). Then the immune response assay was performed as
before, and the percent recovery of the known positive
signal was calculated. The positive antibody spike was
readily detected in Day 1 sera (range of 73.1 to 100.9%),
but was no longer recovered after animals were
administered 25 mg/kg and 50 mg/kg CNTO 148.

- Use of the low 50 ng/mL concentration of positive antibody sets
a very strict recovery criterion, because the assay should
detect antibody to CNTO 148 when present at
concentrations exceeding those of CNTO 148. Monkeys
administered CNTO 148 had detectable serum CNTO 148
(>78 ng/mL) at the end of the recovery period, however,
had there been substantial immune responses it should have
been possible to detect them in many-animals as serum
concentrations of CNTO 148 declined. Therefore, although
immune response results were deemed inconclusive due to
detectable concentrations of serum CNTO 148, the assay
should have been capable of detecting a substantial immune
response, such as was observed in the on 25 mg/kg female,
had such a response occurred.

Keyhole Limpet Hemocyanin (KLH) Analysis: CNTO 148 did not appear to limit/alter a
monkey’s ability to have a humoral response
- Administration of 25 or 50 mg/kg CNTO 148 for 13 weeks did not affect the
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humoral response (i.e., anti-KLH IgG and anti-KLH IgM measured on
Days 25, 53, 92, 176, 205, & 267) to intramuscular injections of 100 mcg
keyhole limpet hemocyanin (KLH) in incomplete Freund’s adjuvant on
Days 12 and 30. Dosing in following tables for IgG and IgM responses is
at 0, 25, & 50 mg/kg for Dose Group 1, 2, & 3, respectively.

Antl-KLH IgG Mean Center Point Titer Values

Anti-KLH 1gG
Mean Center Point Titer Values
Study UHAW-159

. 5000
§ 4000 T T Dose Group 1
g 3000 » Dose Group 2
-,g 2000 - Dose Group 3
]

1000 - % %W W
25 53 92 176 205 287
Study Day

Anfi-KLH 1gM Mean Center Point Titer Values

Anti-KLH IgM Mean Center Point Titer Values
UHAW.-159

600
500

Dose Group 1
B Dose Group 2
B Dese Group 3

SOANN:

RN

Bilution Factor
W
[
[@3
RN

T —
TR

R

B

176 205
Study Days

Urinalysis: no treatment-related effects

Gross pathology: no treatment-related effects

Organ weights: no treatment-related effects associated with macroscopic or microscopic
findings

Histopathology: twice-weekly administration of 25 or 50 mg/kg CNTO 148 for 26 weeks
was associated with microscopic alterations of the administration sites but no
systemic toxicity. Minimal or mild chronic, perivascular, subcutaneous
inflammation was observed in at least one of the administration sites from all
CNTO 148-treated males and females. Reversal of effects was observed during
the recovery period. In addition, no histomorphologic findings in the lymphoid

Page 55 of 94



Reviewer: Gary P. Bond, Ph.D. BLA No. 125,289

tissues that were attributed to CNTO 148 as well as any CNTO 148-related
lymphocyte subset changes were observed.

Toxicokinetics:

Thirty-one of thirty-two animals received extensive exposure to CNTO 148
throughout the six-month dosing period. One female dosed with 25 mg/kg CNTO
148 did not have measurable CNTO 148 levels in serum after Day 25. The lack of
quantifiable CNTO 148 in the serum of this animal was attributed to an antibody
response to CNTO 148 that was detected after Day 22. Two males who exhibited
clearance profiles that were dissimilar to others dosed with 50 mg/kg CNTO 148,
while exhibiting lower concentrations than in other 50 mg/kg animals, still
received significant exposure to CNTO 148. In both animals, antibodies to CNTO
148 were not detected. However, as noted previously, CNTO 148 is known to
interfere in the immune response assay.

In summary, CNTO 148 exposure increased in a dose proportional manner over
the dose range of 25 to 50 mg/kg. A 2-fold increase in dose resulted in an
approximately 1.8 to 2.2-fold increase in the observed mean trough serum CNTO
148 concentrations. The overall mean terminal half-life from both dose groups
after twice weekly SC injections of CNTO 148 for up to 6 months in cynomolgus
monkeys was estimated to be approximately 14 to 16 days. The average
accumulation ratios calculated from the AUCs of the first to last injection were
approximately 5.71 and 8.90 for the 25 mg/kg and 50 mg/kg dose groups,
respectively. Mean, gender combined terminal AUC values were 2622 and 5657
pgeday/mL and Cmax values were 1119 and 2459 pug/mL for the 25 and 50 mg/kg
groups, respectively, at the end of the study period.

Individual and Mean t1/2 Values and AUC Accumulation Ratios Following Multiple 25 or 50 mg/kg SC Injections Tvrice
Weekly in Cynomelgus Monkeys for up to 6 months with a 12 week recovery period

Animal ID Dose 2 AUC(1-12), 11 = Day 1; £2 = Day 4] AUC(t3-£2), t1 = Day 179; £2 = Day 182 | Accumanlation Ratio
(mp/kpy (day) (pg.day/mL) (g day/ml) R (AUCHI-12)
2005 25 2593 419.38 2726.04 6.50
2007 25 1137 0.00 2071.25 NA
2107 25 16.62 541.93 3156.19 5.82
2108 25 11.30 526.37 253294 4.81
Mean (+ SD) 16.31 (+ 6.88) 371.92 (3253.86) . 2621.60 (+ 44998) 5.71 (£ 0.85)
3002 50 14.36 77015 3612.25 4.69
3067 30 14.50 0.00 5364.66 NA
o7 30 16.32 513.49 8653.32 16.85
3108 50 12.07 969.62 4999.59 5.16
Mean (4 SD) 14.31 (£1.74) 563,32 (4419.39) 5657.46 (k2135.15) 8.90 (+6.89)

Six month IV mouse study with cVql analogous anti-mouse TNFo mAb: see 2.6.6.1 -
Overall Toxicology Summary for study summary
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2.6.6.4 Genetic toxicology - Not Applicable (see 2.6.6.1 - Overall Toxicology Summary)
2.6.6.5 Carcinogenicity - Not Applicable (see 2.6.6.1 - Overall Toxicology Summary)

2.6.6.6 Reproductive and developmental toxicology

Fertility and Early Embryonic Development

Mouse: no studies were conducted with golimumab (see 2.6.6.1 - Overall Toxicology
Summary for mouse fertility studies using cV1gq, an analogous anti-mouse TNFa mAb
originally submitted with the Centocor BLA 103,772)

Embryofetal Development

Mouse: see 2.6.6.1 - Overall Toxicology Summary for mouse embryofetal studies using
cV1gq, an analogous anti-mouse TNFo mAb originally submitted with the Centocor BLA
103,772

Study title: A Study for the Effect of CNTO 148 on Embryo-Fetal Development in
Cynomolgus Monkeys by Twice Weekly Subcutaneous Administration

Key study findings:

+ Pregnant female Cynomolgus monkeys were doses by the subcutaneous route 2x
weekly from days 20 to 51 of gestation at doses of 0, 25, or 50 mg/kg CNTO 148.

* High dose group dams gained 8% less weight than controls while low dose dams
gained comparable weight as controls

* Anti-product antibody production was characterized as being an inconclusive because
the lack of detection of an antibody response in all but 1 low dose female may have
been compromised by high serum levels of CNTO 148 in the detection assay.

» The immunohistochemical evaluation for anti-CD20+, anti-CD3+ and anti-CD34+
immunoreactivity of spleen, thymus and mesenteric lymph node tissue sections in the
fetuses did not reveal any golimumab effects on the B and T lymphocytes and
hematopoietic stem cells

+ Fetal blood levels detected at cesarean section were variable and the fetal maternal
ratios ranged from 0.25-0.56 (mean of 0.38) at 25 mg/kg and from 0.51-3.61 (mean of
1.32) at 50 mg/kg. At this time, maternal levels were 3-5% of what they were after
the last dosing day 51

* The No Observed Adverse Effect Level was 50 mg/kg/day for both pregnant
cynomolgus monkeys and for embryo-fetal development with an associated TK
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values 0f 27,051 pgeday/mL (AUC) and 1,613 mcg/mL (Cmax) in the maternal
animals with a half-life of 11 days.

Study no.: == Study Number: == ..050.04, Centocor Study Number: T-2003-
005
Volume #, and page #: cCTD b(4)
Conducting laboratory and location:
———
Date of study initiation: March 26, 2003 (report date April 4, 2004)
GLP compliance: yes
QA reports: yes(x)no( )
Drug, lot #, and % purity: CNTO 148 (human tumor necrosis factor o [TNFa]
monoclonal antibody [mAb]), lot 5873:122, 99.0% purity

Methods
Doses: 0 (0.9% saline), 25, & 50 mg/kg
- stability and concentration of the formulated test article was conducted
by the sponsor and were within acceptable limits
Species/strain: Cynomolgus monkeys
- pre-study age (4.3-8.3 years - females, 5.9-8.6 years - males)
- pre-study weight (2.84-6.70 kg — females, 7.10-10.82 kg — males)
Number/sex/group: pregnant females - 12 for 0 & 25 mg/kg groups, 14 for 50
mg/kg group
Route, formulation, volume, and infusion rate: subcutaneous (intrascapular area),
aqueous, 0.5 mL/kg (0 & 50 mg/kg groups) and 0.25 mL/kg (25 mg/kg
group), single bolus dose
Dosing: 2x weekly from days 20 to 51 of gestation (dosed on Days 20, 23, 27,
30, 34, 37, 41, 44, 48 and 51 of gestation, for a total of 10 doses per
animal) or until abortion confirmed.
Satellite groups used for toxicokinetics: all study animals used
Study design:
Mating - Females were mated with males for three consecutive days on a
one-to-one basis (middle of session is day 0 of gestation, GD 0).
This three-day mating session took place between Day 11 and Day
15 of menstruation (the first day of onset of menstruation = Day 1
of menstruation. Once pregnancy was confirmed, the females were
randomly assigned to a study group on that day.
Clinical signs:
- observations - on dosing days (GDs 20, 23, 27, 30, 34, 37, 41, 44,
48 and 51), full observations were performed on all dams prior to
dosing and approximately two to three hours after dosing, and
mortality was checked a minimum of four hours after the initial
clinical observations. On non-dosing days including acclimation
and the day of scheduled cesarean section, full observations were
performed in the morning and mortality was checked a minimum
of four hours after the initial clinical observations.
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Pregnancy monitoring - Embryonic/fetal viability was monitored by
ultrasound under sedation with 5 to 20 mg/kg ketamine (IM, with
supplemental 5 to 10 mg/kg ketamine as necessary) on GDs 25, 30,
37,44, 51, 60, 70, 80 and 90 (£ 1 day)

Monkey chorionic gonadotropin (mCG) assay - confirm that the high dose
animals diagnosed as having aborted by GD25 were pregnant at
the time of dosing on GD20 and GD23, monkey chorionic
gonadotropin (mCG, active form) was measured on select dams
using back-up serum from toxicokinetic samples

Body weights: GDs 1 (at the end of the three-day mating session), 19, 26,
33,40, 47, 54,61, 68, 75, 82, 89 and 100 (& 1 day)

Food consumption: biscuit count daily until day before scheduled cesarean
section except for 3-day mating period

Immunological examinations of dams and fetuses: blood was collected
once on GDs 18-20 (pre-dose), 35 (approximately 24 hours after
the 5th dose), 52 (approximately 24 hours after the last dose), and
on the day of cesarean section (before sedation and anesthesia).
Fetal cord blood was collected from the umbilical vein from even-
numbered dams during the cesarean section

- analysis of differential leukocyte counts and flow
cytometry analyses for absolute counts and percentages of
CD3+ (T-lymphocytes), CD3+CD4+ (T-helper
lymphocytes), CD3+CD8+ (T-cytotoxic suppressor
lymphocytes), CD20+ (B lymphocytes), and CD45+ cells

TK and immune response antibodies in dams and fetuses determinations:
blood was collected once at pre-dose on GDs 18-20, 23 and 51,
approximately 24 hours after administration on GDs 20 and 51,
once in the morning on GDs 54, 58, 72 and 86, and on the day of
cesarean section (before sedation and anesthesia). Fetal cord blood
was collected from the umbilical vein from odd-numbered fetuses
during the cesarean section.

Gross necropsy:

- dams - none on dams as no mortality or moribund sacrifices

Fetal exams: - :
Harvest - pregnancies were terminated between GD 100 and

GD103 by cesarean section, and each fetus was subjected
to a teratological evaluation
- all amniotic fluid was collected for volume measurement
Fetal viability, external examinations, and fetal and placental
weights '
Measurements:
Head width, distance between the eyes, head
circumference, chest circumference, crown-rump
length, tail length, paw and foot length (right),
anogenital distance, amniotic fluid volume,
diameters of primary and secondary placenta
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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.
Fetal visceral examinations and organ weights

- each surviving fetus for macroscopic observations of

organs and tissues

- following organs weighed and fixed in 10% neutral

buffered formalin (NBF):

- adrenal glands, testes, ovaries, heart, lungs, spleen,
thymus, liver, kidneys, uterus, brain and
mesenteric lymph node

- after adequate fixation, the spleen, thymus and
mesenteric lymph node trimmed and
processed for standard paraffin embedding
and sectioning for fetal tissue
immunohistochemistry

- following organs were fixed in 10% NBF without
weighing:

- eyes, stomach, small and large intestines, the skin

of'the head, ears, trachea (with thyroids),

esophagus, aorta, tongue, epididymides,
prostate/seminal vesicle, urinary bladder, and any
abnormal organs/tissues noted during the gross
observation
Fetal skeletal examination
- the carcass of each surviving fetus was fixed in ethyl
alcohol, and skeleton was stained by Dawson's method
Parameters and endpoints evaluated:

- relative organ weights were calculated as percentages of final body
weight and brain weight.

- Dams: food consumption (biscuit counts), body weight, differential
leukocyte counts, immunophenotyping analyses by flow
cytometry, abortion/embryo-fetal death ratio

- Fetus: Fetal weight, placental weight, external measurements, organ
Weight (absolute and relative weights), 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), differential
leukocyte counts, immunophenotyping analyses by flow
cytometry, incidences of external and placental abnormalities,
visceral abnormalities and variations, and skeletal abnormalities
and variations
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Results

Mortality (dams): no maternal deaths or moribund sacrifices

Clinica] signs (dams): no treatment-related effects

Abortions - control: 1 of 12 control (GD30)
- high dose group: 4 of 14 before dosing started (pre-GD20)
- confirmed by monkey Chorionic Gonadotropin (mCG) assay

Body weight (dams): no treatment-related effects (see table) except that the high dose
group did not gain as much weight (10%) compared to control (18%) from GD1
until C-section
- all groups lost weight during the course of the dosing period (GD20-51)
- -5%, -4%, & -8% of body weight for control, low dose and high dose,
respectively

- all groups gained weight immediately after dosing ended (GD47 until C-section)
- +16%, +17%, & +15% of body weight for control, low dose and high
dose, respectively

- all groups gained weight from GD1 until C-section (see reviewer created table
for mean values)
- +18%, +19%, & +10% of body weight for control, low dose and high
dose, respectively

Mean + SD for body weight measurements in kg
in pregnant Cynomolgus monkeys treated biweekly with golimumab GD20-51
Dose GD1 GD19 GD47 GD54 GD100+ (C-
(mg/kg) section)
0 4.32+40.89 | 4.49+0.94 | 4.28+0.96 | 4.38+0.96 5.09+1.01
25 4.44+1.00 | 4.5740.97 | 4.41+0.99 | 4.52+1.02 5.27+0.99
50 4.69+0.89 | 4.72+0.86 | 4.36:0.87 | 4.49+0.93 5.18+0.90

Food consumption (dams): no treatment-related effects

Immunological examinations of differential leukocyte counts and flow cytometry
analyses (lymphocytes): no treatment-related effects in dams and fetuses

Toxicokinetics

Exposure to golimumab was observed in both the maternal and feral circulation.
Exposure, as assessed by the Cmax and AUC values, increased with dose over the
dose range of 25 to 50 mg/kg. A 2-fold increase in dose from 25 to 50 mg/kg
resulted in an approximately 2.5 & 2.7-fold increase in Cmax and AUC values
after the last dose, respectively. Fetal/maternal ratios no days 100-103, ~4 half-
lives after the last maternal dose and a blood levels of 3-5% observed after the last
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dose, were 0.38 for the 25 mg/kg groups and 1.32. For the 50 mg/kg group, ratio
values for the 4 fetal animals were 0.51, 0.57, 0.59, & 3.61, suggesting that
fetal/maternal ratio was more likely to be ~0.5. Actual fetal values after the last
dose were not determined. (see reviewer created table for mean values)

Mean = SD for TK measurements following last day of dosing (GD51) with Golimumab in
Pregnant Cynomolgus Monkeys and the Day 100-103 Fetal/Maternal Ratio
Dosing Period (GD20-51) ~ C-sectio

Dose (mg/kg) Cmax Tmax AUC t1/2
(mcg/mL) (day) (ng+day/mL) (day)
25 656150 52.0£52.5 | 10,025+2,771 12+9.8
50 1613+300 52.0+£52.5 | 27,051+£7,105 | 11.3+10.2 |

a —ratio values for the 4 fetal animals were 0.51, 0.57, 0.59, & 3.61, suggesting that
fetal/maternal ratio 50 days after the last dose was more likely to be ~0.5

Immune response antibodies: Antibodies to golimumab were detected in only one animal
in the day 100 maternal serum from one monkey in the low dose group. This
monkey had the second most rapid elimination of golimumab and had a serum
concentration below the lower limit of quantification at the time of cesarean
section.

While no other immune responses were detected in dams or fetuses, because the
presence of golimumab in an immune response sample may hinder detection of
the immune response, these results were characterized as being inconclusive or
negative based upon the respective presence or absence of detectable serum
golimumab. This situation is the same as described in the chronic monkey study.

Terminal and necroscopic evaluations:

Nothing remarkable was observed for external fetal examinations that included
viability, weight, placental weight, head width, distance between the eyes, head
circumference, crown-rump length, tail length, chest circumference, anogenital
distance, paw length, foot length, primary and secondary placental diameter, and
amniotic fluid volume.

Nothing remarkable was observed for fetal visceral examinations, organ weights
(absolute and relative), and skeletal examinations.

The immunohistochemical evaluation for anti-CD20+, anti-CD3+ and anti-
CD34+ immunoreactivity of spleen, thymus and mesenteric lymph node tissue
sections did not reveal any golimumab effects on the B and T lymphocyte and
hematopoietic stem cell populations of these tissues.
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Prenatal and Postnatal Development

Mouse: see 2.6.6.1 - Overall Toxicology Summary for mouse peri/post-natal studies

using ¢V 1q, an analogous anti-mouse TNFo mAb originally submitted with the Centocor

BLA 103,772)

Study title: A Study for the Effect of CNTO 148 on Pre- and Postnatal Development,
including Maternal Function in Cynomolgus Monkeys by Twice Weekly Subcutaneous
Administration

Key study findings:

* Pregnant female Cynomolgus monkeys were doses by the subcutaneous route 2x
weekly from day 50 of gestation to day 33 after delivery at doses of 0, 25, or 50
mg/kg CNTO 148.

* Nothing remarkable noted for maternal animals or neonates.

» The immunological and immunohistochemical evaluations did not reveal any
treatment-related effects on antibody production, the B and T lymphocytes and
hematopoietic stem cells, and associated organs. Anti-product antibody production
was characterized as being an inconclusive because the lack of detection of an
antibody response may have been compromised by high serum levels of CNTO 148

» The No Observed Adverse Effect Level was 50 mg/kg/day for both pregnant
cynomolgus monkeys and neonatal development associated with maternal Cmax
values of 1,482 pg/mL and highest neonate blood levels of 537 mcg/mL. Maternal
milk levels were 3.6 ng/mL at 50 mg/kg. Up to 36% of maternal blood levels were
measured in the neonate blood.

Study no.: Study Number: = ,27-14, Centocor Study Number: T-2004-007

Volume #, and page #: eCTD

Conducting laboratory and location: — e ——————

m
[ ]

Date of study initiation: July 15, 2004 (final report November 1, 2007)

GLP compliance: yes

QA reports: yes(x)no( )

Drug, lot #, and % purity: CNTO148, D03PA7222 & DO3PG7263, purity 99.2% and
98.9%, respectively
- stability results are within the protocol specifications

Methods
Species/strain: Cynomolgus monkeys (Macaca fascicularis)
' - females: age 3-10 years old; weight 2.50-4.48 kg on day 0 of gestation
- mating males: age > 5 years old
Doses employed: 0 (0.9% saline), 25, & 50 mg/kg
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Number/sex/group: 12 mated females/group
- females referred to as dams in the report (Japanese translation?)
Route of administration: subcutaneous
Dosing: 2x weekly from day 50 of gestation to day 33 after delivery
- dose volume 0.25 mL/kg (25 mg/kg dose) and 0.5 mL/kg (50 mg/kg
dose)
- dose to shaved back
Satellite groups used for toxicokinetics: none (all study animals for TK)
Study design:
Mating and confirmation of pregnancy:
- 3 day mating period (12™-14™ days of menstrual cycle) for
regular menstrual females with proven males
- middle of mating period is Day 0 of gestation (GDO)
- day of delivery day ) of lactation (LDOQ)
- confirmation of pregnancy on GD25 and 49 by ultrasound
- fetal viability confirmed on GD25, 49, 60, 70, 80, 90, 100, 120,
& 140
Clinical signs:
- 1x daily (non-dosing period), 2x daily (dosing period)
- nursing observed daily until day 180 of lactation
Body weights and Food Consumption:
- Days 0, 20, 25, 40, 50, 60, 70, 80, 90, 100, 120, 140
- & 150 of gestation
-Days 1, 8, 14, 21, 28, 35,42,49, 60,70, 80 & 90 of lactation.
Clinical Pathology:
Hematology and Serum Biochemistry:
- Dams: GD49 (pretreatment) & 149,
-F1: LD28, 58, & 178
TK and immune response determinations:

i 1 i
. : Numpber of Serom
Bl G Blood Sampling: | Volume and No. of S ol Shi =
] ampling Poin : am) :
: P Yolume (L) Scrum Aliguots e 1pmc§
: g 1st Set- | 2nd Set
 Prior to Dase 1 {Day 50) 18 025 mL x3 TK,IR .| BU
- ‘24'br post-Dose 1 (Day 51) : 120 025 mEx 2 TK | BU
. -Priorto Dose 2 (Day. 54) o o RO 025mbx2 TK BU
““Prior to Dose.5 {Day 64): RIS b 0.25mlx2 1K “BU .-
Prior to Dose & (Day 75) .- DT A8 025mlx3d s L TK IR | UBU
Prior to Dose. 16 (Day: 103) 18 025 ml x 3 TK, IR | BU
Priorto Dose 24 (Day 131): - {120 L 025mLx2 TK | BU
- Priorto Dose 28 (Day 145) ; 18 025 mLx3 CTK, IR BU
. Prior to Dose 10 (last dose) S s » ,
S : ! 18 025mbx3 TK,IR BU
_afer delivery {Day 33 after delivery) : '
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Day 34 after delivery : : ’ g
: L2 023mLx2 . | TK BU
- (1 day. after Last dose) o L -.
Day 60 after deiwery g Cge L 82S mlx 30 ] TK IR f - BU
Day 90 after dehvery : 2 025 mlx 2 K BU
Day 120°after delivery 5 18 025 mLx3 .. TK, IR BU
Day 180 after delivery o 1.8 0. 25 ‘mLx3 TK IR BU

TR = Toucokmeucs sample for CNTO 148 serum concentrations
IR = Immune response sample for deiermmanon of ann-CNTO 148 antibodies:
. BU= Backup sample _ v
Day Day of gestation

Milk Analysis:
- Milk samples (approximately 1 mL from each animal) were
collected from all dams in all groups once on Days 14 and
28 of lactation, and 2 days after dosing
Gross necropsy:
- one (1) 50 mg/kg dam with F1 death with full tissue complement
fixed in formalin but not evaluated
- all other dams survived and were returned to the breeding colony
Fetal exams:

Observations at birth - Each F1 animal was examined for viability,
sex and external malformation. Dead, but intact F1 animals
found at birth were necropsied and examined for
abnormalities. The brain, eyes, stomach, small intestine,
large intestine, skin of head, ears, thymus, heart, lungs,
spleen, liver, kidneys, adrenal glands, testes or ovaries and
uterus, placenta (where possible) and carcass were fixed in
10 vol% neutral buffered formalin and stored

Clinical Signs - All F1 animals were observed twice daily during
the lactation period (through Day 90 after birth) and once
daily after the weaning period (from approximately Day 91
until Day 180 after birth).

Body Weight - All F1 animals were weighed on Days 1, 7, 14, 21,
28, 35, 42, 50, 60, 70, 80, 90, 100, 110, 130, 150 and 180
after birth.

Clinical Pathology - Blood samples for hematology and serum
biochemistry were collected from F1 animals on Days 28,
58 and 178 after birth.

Immunological Examinations - Blood samples for immunological

examinations (Lymphocytes CD3, CD4, CD8, & CD20)
were drawn from the femoral vein (all F1 animals) on Days

Page 65 of 94



Reviewer: Gary P. Bond, Ph.D. ' BLA No. 125.289

62, 92 and 180 after birth

Functional Development Examinations until Weaning - Pupil
reflex, Preyer reflex, pain reflex and grip strength were
evaluated in all F1 animals on Day 35 after birth.

Functional Development Examinations between Day 150 and Day
170 after Birth — 1 ophthalmic exam and 1 ECG exam

Morphological Development - measured for all F1 animals on
Days 30, 90 and 180 after birth: head width, distance
between the eyes, crown-rump length, tail length, chest
circumference, paw and foot length, anogenital distance.

Immunological Development - Humoral immune competence by
Antibody response to KLH and tetanus toxoid and cellular
Immune competence by delayed-type hypersensitivity
reaction were examined (all F1 animals) between Day 120
and Day 180 after birth.

Toxicokinetics and Immune Response

Blood Sa.mpiing Volume ard No. of Serum Samples for
Blood Sampling Point . . .
Volome (mL} Serum Aliquots Shipment
Day 15 after birth 1.2 0.25mb.x2 TK, IR
Day 30 after birth 1.2 0.25mb.x2 TK, IR
Day 60 after birth | 1.2 0.25mbx2 TK, IR
Day 120 after bisth 12 025 ml.x2 TK, IR
Day 180 after birth 12 0.25mL. x 2 TK, IR

TK = Toxicokinetics sample for CNTO 148 serum concentrations
IR = Immune responsc sample for determination of anti-CNTO 148 antibodies

Gross Pathological Examinations - F1 animals that died were
necropsied as soon as possible following death, and
examined macroscopically. Surviving F1 animals were
necropsied and examined macroscopically on Day 180 after
birth (six F1 animals per treatment group) or, in the
additional necropsy, between Day 209 and Day 235 after
birth (all remaining F1 animals).

- tissue processing: the organs and tissues stated below (see
table) were fixed as follows: the eyeballs and optic
nerves in a mixed solution of formaldehyde and
glutaraldehyde, the testes in Bouin’s solution, and
all other organs in 10 vol% neutral buffered
formalin (except for the brain, thymus, heart, lungs,
spleen, liver, kidneys, adrenal glands, testes, eyes,
stomach, small intestine, large intestine, skin of
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head, ears and carcass were fixed in 10 vol% neutral

buffered formalin)
Bone Bone marrow
Adrenal glands * Aoria (thorax)
{femur, sternum) (left fesnur)
Brain (cercbrum,
cerebellum, pons, Diaphragm Epididymides ¥ Esophagus
medulla oblongata)
Byeballs,
Gall bladder - Heart
with optic nerves 9
Intestine (duodepurmn, jejunum,
Urinary bladder ileum, including Peyer’s patch Kidneys ¥ Liver
cecum, colon, recium)
Lungs, ¥ Lymph nodes (submandibular® Mammary glands”
Ovaries ¥
with bronchi and mescnteric) {only females)
Pancreas Piluitary Prostate Sciatic nerve
Skeletal muscle ¥ Skin Spinal cord
Seminal vesicles ¥ . .
. {quadriceps fomoris) {pectoral region) (thorax)
Spleen Stomach Submandibular glands ® Testes ™
Thyroids,
Thymus Tongue Trachea
with parathyroids
terus Vagina “T'etanus toxeid injection site -

a) Both left and right organs/tissues were collected

Histopathological Examinations - The organs and tissues stated

below for the six F1 animals per treatment group sacrificed
on Day 180 after birth were examined histopathologically

by standard H. and E. staining.

Brain (cerebrum; diencephalon, parietal
Bone marrow
Adrenal glands @ | lobe, temporal lobe; cerebellum, pons, Heart
. (left femur)
medulla oblongata)
Kidneys * Liver langs® -
Ovaries * Spicen Testes Thymus
Lymph nodes Peyer’s patches
Uterus . § .
{mesenteric and submandibular “’) {ileum)

a) Both left and right organs were examined

- At the additional necropsy, the organs and tissues stated
below of F1 animals were examined

histopathologically by standard H. and E. staining.
Bone marrow
Liver Spicen . Thymus
{left femur)
Lymph nodes Peyer’s patches
(mesenteric and submandibular ¥) {ileum)

a) Both left and right organs were examined

Immunological examinations were conducted in the six F1
animals sacrificed on Day 180 after birth from each
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group by immunohistochemical staining and
standard H. and E. staining of bone marrow,
thymus, spleen, Peyer's patches and lymph nodes. T
cell (CD3) and B cell (CD20) distribution in the
immunohistochemically stained organs

and tissues were examined. Immunological
examinations were not conducted for the F1 animals
at the additional necropsy.

Results

Fy in-life:

- no mortality or clinical signs

- fetus/neonate events not remarkable

- stillbirth percentages were 16.7% (2/12), 0.0% (0/12) and 25.0% (3/12) in the
control, 25 and 50 mg/kg groups, respectively, and not considered
remarkable as historical control of 21.3% F1 loss)
- control (abortion GD117, stillbirth DG160, premature delivery/stillbirth

GD130

- 25 mg/kg (death GD140/LD1 — stillbirth?)
- 50 mg/kg (3 stillbirth GD150, 159, & 163; death GD158/LD11)

- nothing remarkable for body weight, food consumption, hematology, and serum
biochemistry

Toxicokinetics (maternal blood, milk and neonate):

- dose proportional Cmax for 25 and 50 mg/kg dose at 1.82-fold and 1.74-
fold after the first dose (GD50) and last dose (LD33), respectively

- mean Cmax accumulation ratio, from last dose to that of the initial dose,
was 4.8 and 4.6 in the 25 and 50 mg/kg groups, respectively

- mean half-life values in dams were estimated to be 16.61 and 29.47 days
in the 25 and 50 mg/kg groups, respectively
- no difference in neonates relative to dams

- drug detected in the milk on Days 14 and 28 of lactation with the mean
values 0f 0.75 and 0.79 pg/mL in the 25 mg/kg group and 3.65 and
3.62pg/mL in the 50 mg/kg group.

- on ~LD30 fetal:maternal ratios were 0.16 and 0.18 for the 25 and 50
mg/kg dose groups, respectively
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Summary of maternal and neonatal serum exposure levels (ng/mL) following treatment of pregnant
macaques from Day 50 of gestation through Day 33 of lactation

Dose Maternal Sexrum Breast Milk Neonatal Serum
(mg/ke) Chsx Crax 27-days 6-Month 1LD28 15-Days | 30-Days | 6-Months
First Last After Last After After After After
Dose Dose Dose Delivery Birth Birth Birth
(GD51) | (LD34) (LD6D) {Day 180) (LD15) (LD30) | {Day 180)
25 176 851 214 4.7 0.79 219 140 1.2
=100 x 355 *79 =57 + (.19 + 99 + 49 = 0.9
50 321 . 1482 387 9.3 3.6 537 274 32
: + 256 + 813 * 259 + 6.9 +2.1 + 221 +124 +24

GD = Gestation Day LD= Lactation Day

Immune response (anti-product antibody):
- 3 of 12 controls, 5 of 12 low dose treated females, and 0 of 12 high dose
Females were positive for antibodies to CNTO 148
- low titers (< 80) in all but 1 low dose female (highest titer of
2560) which exhibited accelerated clearance
- neonate antibody titer of 160 but no drug levels
- presence of anti-product antibody in 3 of 12 control dams was
investigated by the sponsor, but they were not able to
explain it
- 19 treated females were inconclusive (7 low dose and 12 high dose)
- 1 of 5 treated positive females in the 25 mg/kg group exhibited
accelerated clearance
- Drug antibody production was characterized as being an inconclusive
immune response because the lack of detection of an antibody
response may have been compromised by high serum levels of
CNTO 148 as was observed in other monkey studies

Fo necropsy: Erosion/ulceration and induration in the bilateral papillary areas, external
and subcutaneous (mammary, dosing site, other?), were noted in the 50 mg/kg
maternal animal whose neonate died GD158/LD11 that was necropsied.
Toxicological relevance unknown.

F| physical development:
- no morphological abnormalities in dead or live fetuses/neonates
- one F1 in the 25 & 50 mg/kg group died on Day 1 and Day 11 after birth,
respectively.

- these F1s exhibited lower body weight (281 g vs. control mean of 342 g
and 234 g versus control mean of 365 g on day 7, respectively),
and there was no content in the stomach of the 25 mg/kg F1 animal

- nothing else remarkable for body weights
- nothing remarkable for hematology and serum biochemistry

- in the 50 mg/kg group, a 47% increase in neutrophilic leukocyte (%) and
a 13% decrease in lymphocyte (%) were noted on Day 178 after
birth when compared with the control group. However, these were
not considered of toxicological relevance because no abnormalities
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were noted in the absolute counts or other hematological
parameters

- in the 25 mg/kg and 50 mg/kg groups, a 21% increase in total cholesterol
compared to control was observed on Day 58 after birth with the -
values being -9% and 11% on Day 178, respectively. Observations
not considered toxicologically relevant as relatively small changes
with no dose response

- in the 25 mg/kg group, a 24% increase in blood urea nitrogen was noted
on Day 58 after birth when compared with the control group.
However, this was not considered toxicologically relevant as the
value was the same as control on day 178 and there was no dose
response compared to the 50 mg/kg group.

- no treatment-related changes were noted in external parameter measurements in
F1 animals between the control and test article groups

F; behavioral evaluation:
- no abnormalities were noted in pupil reflex, Preyer reflex, pain response or grip

strength in any group
- no abnormalities were noted in gross ophthalmologic findings, slit-lamp

findings, funduscopic findings or electrocardiographic analysis in any
group

F; functional evaluation:

- immunology:
- no significant differences were noted between the control and test article

groups with respect to CD3+, CD3+/CD4+, CD3+/CD8+ and
CD20+ lymphocyte counts or percentages in peripheral blood

Mean Lymphocyte Counts and Percentages in Peripheral Blood of F1 Cynomolgus Monkeys®
(Dams Treated from Day 50 of Gestation until Day 33 of Lactation with Golimumab)

Dose CD3" CD3"/CD4" CD3"/CD8" CD20"

(mg/kg)| BD [ BD | BD | BD [BD | BD | BD | BD [ BD| BD | BD | BD

62 | 92 | 180 | 62 | 92 | 180 | 62 | 92 | 180 | 62 | 92 | 180
COUNT (10°/mm")

0 8+5 | 62 | 8+3 | 6+4 [ 4+1 | 52 [ 242 [ 241 [ 3+1 | 645 [ 342 [ 342

25 8+8 [ 62 | 7x2 | 645 [ 4+1 | 442 | 242 | 241 | 241 | 546 | 32 | 241

50 [11x10] 442 | 642 [ 746 | 342 | 4+1 [ 343 | 121 | 241 | 1049 | 322 | 341
PERCENTAGE

0 60+8 [ 67+8 | 69+8 [ 41+7 | 46+7 [ 45+10 | 18+4 [ 2124 [ 23+6 | 37+7 [ 28+8 [ 27+8

25 618 | 65+9 | 70+8 | 436 | 448 | 46+6 | 18+3 | 214 [ 2343 | 34+8 | 3146 [ 2647

36+9 | 31+8

50 53+11 | 5949 | 63+12 | 3648 | 40+6 | 39+£10 | 1644 | 19+3 | 2245 | 41£10

a—n = §-11/group, values rounded up at 0.5 or down

- no treatment-related change was observed in any group in delayed-type
hypersensitivity reaction to tetanus toxoid (TTX), since no
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significant differences were observed in the size of edema
between the test article groups (see figure)

24-hr Post-Challenge 48-hr Post-Challenge
459 15
Control
g TR 25 mgfkg -
W S0 mgrka 3
3 0 3 104
= =
2 g
0 3
o 5w ‘B -5
& i &
O [
19
Tetanis Toxoid {L.iml} Tetanus Toxoid {LHmL}

Effects of maternal golimumab treatment during pregnancy and
lactation on the infant DTH response to intradermal administration
of TTX '

- no treatment-related change was observed in any group in antibody
production of IgM and IgG to tetanus toxoid and KLH (see

figures)
ANETTX IgM Titer ANHTTX 196G Titer
‘oo g CoORrOL 1000
:.‘3 3 i 25 0QPKQ La 10
= micnn 50 mgikg =3
= 14
= 1 B 10
= x
E Eoa
s 3 ©
& 3
o 0
440 150 160 170 144 154 150 170
Day After Birth Day Alter Birth

Effects of maternal golimumab treatment during pregnancy and
lactation on the infant antibody response to TTX

Anti-KLHigM Titer Anti-KLH lgG Titer
1004 e Cortrol , )
5 it 35 Y KG 5
E \ - 50 meyrkg E
% 3 2
3 3
x x
& &
1% . 18 150 170 140 180 180 70
Day After Biih Day After Birth

Effects of maternal golimumab tréatment on the infant antibody
response to KLH immunization

- in six dam-F1 pairs, the dam was antibody positive while the F1 animal
was negative (two pairs were in the saline control group and the
remaining four pairs were in the low dose group)

- two dam-F1 pairs from the control group contained both dams and F1
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animals that were weakly antibody positive
- investigated by sponsor but no explanation found

F; gross pathology:
- a small thymus was noted in the gross pathological findings of one of two dead
fetuses/neonates
- the dams of these F1s had premature delivery with one having
erosion/ulceration and induration in the papillary area
- no abnormal change was noted in any other Fl animal on Day 180 after birth or
at the additional necropsy

F, histology:
- nothing remarkable for either necropsy (day 180 or days 209-235 after birth),
including immunohistochemical staining of bone marrow, thymus, spleen,
Peyer's patches and lymph nodes

F, reproduction: not conducted

F; findings: no F2 part of this study

Toxicokinetics: see table for FO animals for values
- neonatal levels of drug were near zero by six months after birth (day 180 -
maternal dosing stopped on day 33 after birth)

2.6.6.9 Discussion and Conclusions -
2.6.6.10 Tables and Figures

2.6.7 TOXICOLOGY TABULATED SUMMARY - applicant’s tables for repeat
dose, reproductive toxicology, and local tolerance studies in monkeys
(golimumab) and repeat dose and developmental toxicology studies in
mice (anti-mouse TNFa mAb cVIq).
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Repeat Dose Toxicity and Developmental Toxicity Studies (IV and SC)

1-Month IV Monkey

in Monkeys with Golimumab

Test ArticlesGoliimumab

“Apeat First Dose: Young Adull (2-4 k)

[ Report Title: 1-Month Intravenous Dose Toxivity Studyin Cyaomblgus Monkeys with Golimamah
Sirai ) kew! Macacy fascicelans

Daration of Dosing:: Lmonth

Shidy Mo 1-2060-007

Ducatiin:of Posidose: 37 diky

Loeationin CTD: 4232

“1-Date of First Duse: Noveinber 32000

Routes Infravetions

Yehicle!

Formulation: 20 sig/ml. in0.01 M sodium phosphiste, 1% sucrosé, pH 6

| GLP Comalishee: 612

Special

Features: Safeiv Piamiacolopyy Tnninotoxicify

‘NoObserved Adverse Effect Level: 30 mig’k

2

Weekly Dose (mig/ka)-

No:of Animials

M5

${Contyol |
ES |

i)
)

P
oz
O

Iz

Toxicokinetics:

No.of Animinly i

M3

]

k4

v

i

]

First Dose(Day 1)

Cmax {jghnl)

<

273102

Coin (b

Noteworthy Rindings

“Died or: Sucxificed Moribunid

Body Weizht- Day'1 (he)

Bodv Welight— Bay 22 {ke)

Foor Consurptig:
Clinical Ohservations

Ophthialn

“Physicat Examination

Electrocardiography
ORS~Dav 10

38

118® |

URS = Day24

a8

L8

Heart Rate {bpny)

10488

Body temperature {’C).

99.84
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» No notesorthy fmdings

*

LY

of eontool). A noteivrthy finding & defined as a

Test Articles Golimumab

Riport Title: - One-Month Intvaveniss Dose Toxicity Study in Cnoninlgus Monkeys with-Golintmaby

Study No.: 12000007

Weeldy' Dose (mig/ke) -

{:{Controf}

50

No.of Animuls -

N3 5 M3

M3

| Bematolopy:

" Motievies 0Ly~ Dag ©

Monoeytes (% = Dav¥

1 Coagutition:

Serum Chemistry

Toral Bitirubin: {mafdl) ~ PronTX

0.2 L3

ASTHLL) = Day 29

412 L62*

Organ Wcighis

Gross Pathology

Histopatholniy

3

Additional Exomi

Tmviunapathology (CD3, CD28)

Lymphoexte Subset 3naivsis

CD20.0%) Dy 29

10488

215

Cytokines

Anti-KEH.

For coutrals: grup meuns e shown, For tredtd:aroups; multiples of cotral va

ate shuwn. Siaiisticat signific

a5 significant diffinaive of greatet 1R 3075 versis coniol that was net prasent priar.io trealinknt:

#1005
~No notewonthy fiadings
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Reviewer: Gary P. Bond, Ph.D. BLA No. 125,289

25-Week IV Monkey

TestArgicler - Golifmab

Report Title: 25-Week Intravenous Dose Toxicolowry Study with Golimumab inCynomolgus Monkeds with a 12-Week Recovery Perlod
SpeckeStrain: Cynomolans Macuijue Duration of Dosing: 25 Wecks Stindy Noc: 1-2004-006
Age a1 First Dose: Young Adult 2-4 k@) Duration of Postdose: 12-Weeks Location in

C1P: 4232
Date of First Bosel Jol 28 2004 Route: Iitsavions .
Vehicle/Formulation: 9% Sodium Chioride for Injection, USPAHU0 moimL in 0.01- M sedium phosphite. 8:5% wérose and D.01% polysomate $0.pH 6 | GLP Compliance: GLP

1 Special Features: Safety Pharmacology, Immunotoxicity
No Observed Adverse Effect Level: 30 mp: ; e

- Weekiv Dose {mo/ke) 0 (Control { 3 ) 30

No.of Aninls M8 ] P$ { M3 F5 M i s
“Toxicoki -

Ne. of Antmals | M3 ] 8 ] M8 I ER | M8 i E3

4.
L0

AUC g 7 {Bpsday/mL)
First Dose = Dav 1 | [
Last Dose = Duv 169 { §

21 4349 i 4499
HEE i 12155

1 T TEE |
0 i 547 |

oS Jeecy
i
D

Cmax (podml)

Finst Dose - Davi : | i}

- Lost Dose < Day 169 | 0
Noteworthy Findings

Dicd or Sacrificed Moribund i

| 7 89 I 1370 1805
165 1577 { 819 ' 1437

fet £l

0 [ 0 &

Bodv Welght (Dav -1 244

v
¥

Body Weight {(Day 91) 208
Food € ion B

Clinical Observationy . ] .

Soft Feces - A8 38 43 SR - : ¥y 38
Physical Examinations - < . - : - . e
[ Ophthalmic Examinations® - - - E : - N

Cardiovascolar Parnmiters

Mean Presswee (nimHe) = Week 13 879 < i 0.84* _!_ = : = &

Systolic Pressur imimhp) -~ Week 23 . - 127 { w (.89% - L GRRE
For controls, group means re shown, For sreated groups, muliiples of contrelibaseling e shivwin Stitistical Sigificinioe iv baved on stisd dita (ot on themultiples of comralbaseling). Definition of
yotewirthy findings for chinical pakiolbgyis a significand differonde of greter thin 10% when compined to vohicks control tist was inot prsent prior {6 tredtment. - No why findings, * p0.08:

B . Test Article: Golimuniab
Report Titles: 25-Week Intravenous Bose Toxicology Study with Golimuinah in Cynonielgus Monkeévs with a 12-Week Reeovery: - :Study No. T-2004:006
Period ) : 25 .
| Weekly Dose (m/ke) l U {Confral) T 25 50
No.of Animals ] | M | I8 | M3 i jE M8 1o E8

Monoeytes — Day29. (%) - 34 - 0.74* = 0.71*
Mogicvies < Dav 176.(%) < 32 : - . . D.50% . ] 5
WRBC ~Day 176 (10701 = 998 : - ) - 1.62%
Serum Chemistry”
Triglycende - Day 176 (meddl) | . | 353 i « ] “ ] “ | 1.02¢
Orgun Weights . . . . :
“Thymus'Bwt - Day 176 ] .06
Gioss Pathiology- Day-253
Number Examined
Tumes wibionihe Discol
Spleen: Enlarned
Histopatholegy -~ Day 153
Number Examined
Heing: Histweyiie infiliation — Comle 2
{iver: Gramtonaous inflamsiation - Grde 3
Lusgs: Alvechis heamonhagd = Grade 3
Limgy: Pronsented mucrophages= Grude 2 [
Kidneys: G lopathy = Grude 1 0 ;
Kidneys: MCL intersuitial < Grae 2 { 4 g
Forconteols. prop mepns are shown. For tredtdd erovps, siiltiplés of Contsolbaseling valids are showy: Sanistieal sigaifitance it based wit aciiss) Jats frof on the muliiphs of controbbiscline). ‘Definition of
ximtmcn‘r)th\ findings for clinical patholopy is a sighificiing difference of Sreaiet thie 1075 whels Comjsarest 16 velicle Siriitiod (har Was niot prcsent prior o ieatiest.
VDS
~F1\‘f(a iotewoniy findings

x
(]
L
poey

®|

i

S
f=1E=2 1]
s
P % 2 N
Siemlea

3

fag Syt

=

oot Tl o B e d IV
forg Se Bl B} Eoed LRV

ot oot Kol

RIS R
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Reviewer: Gary P. Bond, Ph.D. BLA No. 125,289

Test Articler Golisunab

Reéport Tithe: - z.w.m Tatrav cnous. Do&e Toxicology Stady with Golimumab in C\mmulgm‘ Monkeyswith a:12-Week Stady No:: T-2004.006
Recovery Period : S
Weekly Dose{mg/ip) : A (Contral) 25 : - R
No.of Animils Lo Mg : I3 M8 r I8 : M T e
|- Additinal Examinations T ' o e e
L Immunotoxicity : ST : :
.- Imminghistopathology (CD3, CD20) B i os | - | T ] B
Immuuonkmoﬂ ing Lymphocyte Subiets e : c .
: LCGT - ")‘:s’ 2% haseline) i .87 {365 543 N -
T ChibE D w29 (Ybaseling) D% S LApE x i
CD20+ - Day 92 (% baseling) . 093 .73 675 L g 2l 204
CINGE < Day: 176 S baseline) ) 5.6 882 B 5 225%
D3+ Dav 2 (S baseline) - : IR0 o LAy 2 ‘o
SCIRE=<Day 92 Geboseling) : 08 .94 - ¥ L49s -
B3 Dav 1 261%% haseling 08 - 173 s '-
= CDIHEDEE < Day 2% baseling) § {850 I . LA & A
CRIHCODA: < Dav 92 (s boseline) o o0 i s 908 = R 130%
YO Dy I%(%h’as‘&iine') i 097" = ; R AR s =
4435~ Day 2 (% baseline) Vo 205 1:3% = R SIS e b &
CD3+CDASRAL - 2&;2( 5 buseline) N8 2 - 1 s <
; 3 SRA® = Dy 92 (% baseline) - - G P o E 104 Sk ¥ D 1312
: ) 5RA+ Day I?ﬁ(%imsdme} Coe Q9 e - EEs . 5 -
+ t {78 = 42¢ Sy
’9’ %ha&.!ma) P SO0 e . S2x 1.62%:-
) le?(( % Bakeline} - 0.87 - 307 e
CIRICD* - Day 20 (% basclin). - 119 -
: I)mpimcvtes Dayt 2 (Ch baseling) -~ S nse L = 1382
o Admphocytes s Day 29 (% basclingy i 099 . ; 347
- iy 02 (% baseline): 105 {.89 :35%
Day:176 (% baseline) . 088 135
“Monipeytes = Da_yLQ S baseling) : : : im - ()82‘ k

Tar conirols, proup mens e showa., For trewted groups, amultiples. ui‘ c«m;mi}mchne are showi: Statistical sienifictce s based on aetoal datd: ol onitlie nmltxpi& Bl mlml‘bmhne} Ixﬁnxum of:
volesvorthy. fndigs for oy feat pailmk)g} 36 s sigmitensit difference of grater than T0% when ciuipared o Veliicle control that was not present prior fo ueauumr - :
“No Hotewarthy findings: *p<Us . :

Appears This Way
On Original
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Reviewer: Gary P. Bond, Ph.

D.

BLA No. 125,289

6-Month SC Monkey

Report Tiiles
Species/Strain:

vigniolzus Monkey L
Weight:at First Doser Young Adult 2 Aku}

1 Duration of Dosing: dapotibs
-1 Duration of Postdose: 12-weeks

&-Month Subcatancous Dose Toxiciiy Stuiv with Golinumah 1 Cynomolgiss \sm;ms with i 12-Week Recovery Pmmi

Study No.= 122002001

Test Avticle: Goliminh

Date of First Dose; \‘fed. of July 7. 2002

: menmcm 4232

-1 Ruutes Subculandous:

Special Featores: Iunpunotoxicty

Control/Farmulation; 0.9% sodivm Chionde’ 100 mvme 0.0 M sodiung phosphite; 8:5 % sucrise, 00136 polysorbate $0:pH 6

TCLP Compliance; GIF

No Observed Adverse Effect Eeveli 56 n@\g

Twice- Weekly Dase frigha) -

O {Control

25

Iz

No:of Aninials.

Mg ]

] 8

MS » | o8

Toxicokinetics:

No.of Animals

I £8: kS

FEETTTTTTTRR

AUC ugday/mL)

sHaviad

19

834

T S

Pay 179182

2%

2845

Cmax (jig/mly

4885 68260

Fist Dose=Day 1

19)

EastDosee Day 179

193

T g

BT T W

T Y

Noteworthy Findings

Dicd or Suctificed Moribind

Budy Weight{Day 1)

‘Bedy Weight (Day 85)

Food Consumption

Shighily Low

Clintial Observitions ...

Administration Stie Fdema .

Physical Exansinations =

Ophihdimoscopy.

Electrocarilivgraphy

Cardiovascular Povamefers:

Systolhy Blood Presaire (e HE) - Wesk .

4083 &

41590

Meat Blood Pressure (i Hay= WL*LL 5

88 =

0.68%"

* Caloututed for twdanimals per séx per gl For contiols, prpop:means aré shown, For ireasod grotips, multiples of coutro] sirlues are shown, %nmml aamfwmw T baeed el dind it o e
maltiples ofcnnieol) The definitiod of nterorthy 16 a sipnificant diftmnce\ersm Conitrol that was not present &t buseline: ® < p<0.05, - No voteworthy findings

pears This Way

On Original
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Reviewer: Gary P. Bond, Ph.D.

BLA No. 125,289

Test Article: Golimumab

Report Title:: 6-Month Subcutancaus Dase Tosicity Snudy with Golimomab in Cynomulgns Monkeys with a 12-Week Recovery Study No.: T-2002-001
Period
Tvice Weekly Dose (mg/ke) ] D {Control 25 : 50
No. of Animsls R i F3 MK F$ M | F8
Hematolosy
Lymphdeytes (%} iy 22 A28 - 0.65* < - “
“Nesitrophils (10°:L) = Day 22 A Ex] - 187 B . Y
WBC {107l - Dav 22 16,31 i 139 B i T
Maonvevies (109013~ Dag 22 D288 - L4 < - <
 Monoivies (%)= Day 22 30 < - - 0.7 B
“Monocvtis (%)= Dav 22 44 - . B [EEN “
_Eosinophils (%)= Day 13 = 30 - - B D40t
C‘o‘ag ation - “ 5 s - -
Serum Chemistry
K menly - Dav 92 418 - 1.20%
- Globulin (/dLy~ Day 22 N . - - {0 jead -
“AG Ratio - Dav 92 140 L = < - .83 -
Cholesterol (mydly = Day 183 < 1072 - - N 0.84%
CALT{Ly=Day 183 542 & : < 0725 -
Lrlalysiy - - - - - -
Organ Weights - - - - - -
Gross Patholopy - = - : - :
Higopathology”
Nomber Examined — Day 2 3 3 3 3 3 3
Sulx fnflarmnution - Day 2 = €] 2 (1 4 3 1 3 343 2{1=2)
Number Examined - Day 183 3 3 3 3
Subcutitieows tflammation - Day 183 2Hh B 213 3{2 3 (? 3 302 ) {2
Number Examined ~ Dav 267 (Recovery) 2 2 2
Subcutancouss inflamsmation ~ Day 267 x = | ( l) I{ 1) - o (l)

’\Ltmbér of animals affected (range of severity on  scale of - 4)

POt contsels, grip s aie shiown, For tréated SRUPS, mu!npl«:s of gontol vishes wrd chowtn, Statistical sxgmﬁx.anm i based en st tual data (ot s the muliiples of contrali: Thi definition ol noteworthy i o
siyniffenit diference versus Comtrol ifiat wos gog preset at iselie.: %2 pe008: - No'norewwithiy fidisies -

Test Article: Golimumab

Report Title: 6-Month Subcutaneous Dose Toxkeity Study with Golimurab in Cynomolous \Inui.evs withn 12:Week Recovery Study No.: F2002:00
Perind ’
Tovice Weekly Dose {mo/ky) B {Cnnfru!! i S 0.
No:of Animuls M3 £ e i £8 MK i £8
Additionai Examinntions
Immunchistopathology
Jmmunephenotyping Lymphecyie Subscts -
Absolute Lymphocytes (10°L) = Dav 3 491 = = - 1:49% B
CD3+ T-Lymphocstes (10l = Dag 2 » 2,756 - - 1.52% =
" CD3E - Lymphocytes (H k)~ Dav $6 - 3800 - LR - -
CO3+/CDI4E (107l ~ Day 86 - 243 - 1537 . .
CDI+CIM5RA+ (100l < Day 36 - 3.203 < 152 - 1282
CD4+ T-Lymphocytes {10%b) < Day §6 = 1:97% - 1:49* - L
CDRE IS Lvimphocytes (10%L) ~ Day 2 1021 - - - 1.67% =
CD&+ T-Lymphocvies {107y~ Day 86 - 1816 - 145% o B
CR20= Blwmphocytes 1l = Dav2 (5693 B - - 1.82¢ -
) CD20= B-Lymphocytes {107k~ Day §6 1.756 S - E 206% -
Antibody Response 16 KLH = - = - - -

For controls, srp means are shwn, Forueated groups, moliples of cougol valis I8 shown Statisticat nignificance s hased i actual dots (not on e moltiples of comiroly” The delinition of pofewuhy s

significant difference vepstis outrid that was fiof presint st baseline!

* peg.0s
- Nonoteworthy fiudinas
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Reviewer: Gary P. Bond, Ph.D.

BLA No. 125.289

Embryo-Fetal Development SC Monkey

Test Articles: Golimumab

Effects oo Embryo-Fetal Develupment

Repord Titles A S%udv forthe Eifect of Golimomab on !‘.mbr\ ofetal Development in Cmomoigus Monkeys by Twice \’&ed\lv Subcatanesus Admmistmﬁon

| Design Simitar 0 ICHA.1.32 " "' Yes Duration of Dos Josing: GD 20~ 6D 21 Study No.: 1-2003-003
: | SpeciewStrain: Cynoimolgus: Micague Dav of Mating: Day Tocation in CIDA 5.
Age at First Doser. 4.3 -8 2 wears: Dav of C-Section: G HEY - 103 GLP Compliance: Yes
| Date of Fivst Dose: May 3, 2003 oute: Subcilianeous ; .
Special Features:: | foxicity "ehick/Formalation: 0.9 % Suline USP; 100:mhg/iol in:0.01M Sodium Phosphiate, B:3%% Sucrose, 0.01% polysorbate 80, pHo

No Ohserved Adverse-Effect Level:

Fo Females: S0 oo Fy Littersi 50 msszp

~For coitrols. graup means are shown, For treated griups. multiples of controlS are showa Statisticat siontficunce 46 based on iretuud data {not on lhc maluplesiof control) The delutition of niteworhy 1s o
sianificant difference versus Control that s net present it Baseline. * pi0S, —No noteworthy: findings, G Gestation Day

Test Article: Golimumab

Effects on Embrvo-Fetal Development

Subkutaneons Adnimistration

Report Title: - A'Stady: forthe Effect of Gﬂlimum&h ot Embyyofeial Developmentin C\ nomolgus Monkeys by Fivier Weekh

| StudyNos 2003005

Twice Werkly Dose (mgfke) 3 {Controh) 23 50
Litters:: . No-of Litters Evadusted i 12 10
) No:Live Fetusss. 10 12 19
No:ofAbortions i A g
No. Dead Fetuses i {1 il

Mean Fetal Bodv Weight ig) 113 1144 1159
Fetab Sex Rutios (% pales) 364 333 10

Tl Anonulies:

Skeletal Anomalies:

For contruls, group sesns are shown. For treited groups, antliphis of o

nueds are shown. Statistical significapee

signifivant differerice versus contrid ot wns el prese

baicline. £ pA0.65, ~ No

Page 78 of 94

Datsedd ony actual duta {00 on The muliiples ol coniyol). The defivition of satewisthy iva

hy findings, GD = Gistation Dy

!wgge Weeldy Dose (mo/ke) ] B{Contro { 25 I 30
m Toxicokinelics : : g
f\{lC(dm g L «dayimly “ HIG25:1) 2703153
Croy tigrml) - 63553 161304
No. Preguant 13 A2 14
No. Died or Sacrifited Moribimd 0 [0 0
: Va Aboned or Nu Fetal Denths 2 R 4
Hemnwlnas mams) : =
Monocvies (%) 3.8 DT0% ar
L\’:nphmym(!()’{uh) D 4908 et B
Tamplicevtes (1001 ~ GD32 4693 158 “
Bll'st)l)hi's(iffﬁi_) -GDS2 0.025 2:18% <
Lymphocyte Subset Anufysiy
CD3: Tlwmphocytes (0L~ GDIS 338 5% e -
D3+ F-Ivmphoeies (107k) & GD32 3.23 L.65% 5
D4 T i}:_g\hm\ficcilﬂ’ ML)~ GD3S W 1% B
Chax T-lumphocytes (10L)~GDSZ [ LT3 % _
€45+ Lymphocytes LI Ly = GD35 453 .55% & b
CD35+ Lymphocyies (1Pl = GDS2. 454 [.56% R 1
CDX0+ Lymphoevies (107uE3 = GD3S. 995 1.65% - 1




Reviewer: Gary P. Bond, Ph.D. BLA No. 125.289

Peri- and Post-Natal SC Monkey

TestArticles Golimumab; Lot DO3PAT223 and DO3PGI263

Effecty o Precand Podtonial Development; Intludipa )

SibtitaneusAdministrition

Repeit Title: A Study for the Effectof Golimumat o Pee und Postnatal Dev clopuient, including ‘\htcrnnl Fummm s lmmolgus Mfmi.cvs by 'l‘mu Weekly

|: Desigo Sinilar to JCHAEY Yoy

_‘ »Dutalionofl)osing. E:Day 5008 mmt;omu
“|:Day:33:after delivery

Shidy No.: T-2004007

Speciey/Strain: Macuca Juscicutarss.

M0 jused for mating only)

Location in CTD: 42353

Age at First Doses 31010 vy old

Day of fisstanating: Fy 2730 2004

GLP Complinnce: Yes,

*Biste of Birst Doses 16-8ep 2004

Davol C:5etions Notapplicable

Special Featuees: hhmonotoxicity is Neonates

Routel Sibcutanedus

‘T'No Observed Adverse Effect Lovel:

| Fe Shgke
Fer S0 mpvky

VehicleFormulation: Bach Eail of the goli

b formutkation cont:

d g e@lunuamb B5 ing suciose, I 2hang

mishwbasic sedivm phosphate mx»mhvdn!c O34 my dibasic sodit phosphate dibydrate and 0 img polysorbate 88, pH
35563 The veconstituted solition was Tight yellow aiid frevof foreipn pariicles,

- Dosing Phase; 18 f0 22 weeks
: 'R«overv- Phuse: 2] wieeks

v[’\uu weekiv Dosé {ma/lig) | MCuntml 0.9% sorliyii chlovide for mlmmnz T 25 ol 50

|- NosobAnimals = - K S 12. | 13 e 2
Toxicokinctics: e
No,:of Animals 12 4 12

s Cmax (il ) . : L
Firstdose {after Day 500t festation) = 17632210031 3210428552,
Lastdose {aftér Day 33 ahier delivers) s 831,04 £335.18 T4R1LR7 2 RIZIM

TestArtile: Golmmnmb

_Effects on Pre- and Postnstal Development; Including Maternal Function

Report Titler A Study for the Effect of Golimumab on Pre- and Postaatal Development, mdudl i) \iaternal fnnmom ag i | Study Nou: Y-aw«mm :
Cy nomolgu, Monkeys by Twiee Weekly Subtntanmm Admmlstmuon
K i ;
?’ffvic’e sveeldy Dose{mprk [ {Cumr‘o) £.9% sodium.chinride for injection) 28 . 3
“Nubi of Animals . 12 12 o 20
Dov:60. after delivery: s 2RBE7937 CIRTATEN.0T
-t (ofter delivery) . 16612643 204742154
Notewarthy Findings
* s N Progoant 12 12 12
- No:Diedor Sueriliced \lcsnhmld B 0 0o
No.Aborted T{GDI17) 0 [
No: Stillbinh 2{GDISN, GD130) [ 3 (GDISY:GDIS0, GDI63Y
«Clinicat Observaiions S B e
| t:_ Body Weialit " < B =
ood consumption - - -
Heratology < - B
Sernin Biochemistry
Potassiunt® 301 - Lo
- Dunition of Gestation (days) 13110163 140w 167 14916172

N with Abssormal Parsition

‘Necropsy Obiervations

Papillary Aren = - -

Erosion/ Cleer . - 1

Indurattod M . 1
GD & Gastalion Day

SGDMY; For treted Lroups; necwonhy findings e sxpressod s nliiples of Gonteol values,

< No gotewiathy findings! ® p<B03
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Reviewer: Gary P. Bond. Ph.D.

BLA No. 125,289

Test Article: ‘Golimumib

Effects on Pre- and Postnatal Development; Including Maternal Function

1 Development, including Matérnal Functioning in

Study Nos T-200+007

25

30

E
0.{Control 0,9% sodium chioride for injection)
Toxicokingtics:

Report Title: A'Study for the Effect of Goli b an Pres anid Post:
Nov. ol Animals 9

14y

8

Cynonwigns Monkeys by Twice Weekly Subcifancons Administration
3 W
Tywice weekly Dose imakny
Day 30 after birth
t’ v

1400754839

AW E T8

2296159

228284

" No. Evaluated 9.

{2

9

No: Drad . T

L3y

Clinical Observiationy

}(B'[U L

Anisals that Survived -

" Animals that Died "

Faipciation

Prone Position

. Hody Weight -

Bematology

ymphogyi 1

: Nevtfophilic Leukocyte. |
oo NP D :

Total Chol ¥

- Blood Vras Nitrogen™

Immunolpgical Findings : -

siFimetional Development : -

- Momphological Devefopmient -

Tmmunological Development C

Nectopsy: le:n’aﬁops [ Day- 180 after birth):

“No. Evaluated i 6 ]

Gross Pathiological Findings I - |

B Day after birdy
¥ Doy 178 after birth, ¥ Day 3§ aller birth. T
= N potdnuithy fdiage:-* - pabiis, =8 paiint

§ e riiiviples of ooutteod vatoes.

) 3]

d protips,

Test Articler Goliguialy

: [ Effects on Pre snd Postnii} Devel Taciuding Maternal Function
ReportTitle: A Study for the Effect of Golimumab on Pre- and Postaatal Development, inicluding Muternal Finctioning in - | Study Noi 20040407
g : Cynpinolguy Monkeys by Twice Weekly Subtutancous Administiation . .
Ry . . ) .
© b Twice weekly Dose (mplkan) 0 {Control 1.9% sodim chloride for injection) 23 puld
N el Animaly . 9 1% 8
-k Histapathologien Findings
S W and B Staining
Liver
s ‘Ftramedullary Hemotoporesis in Gilsson’s Sheath 1 2
Microgranuloma 1 2
Immnohistochenucal Skaimng” S B - - <
- Neeropsy Qhservations (additional necropsy) s
o} - NocTvaluated ) ) 3 3 2
. Uross Patholozical Eiiidings S - -
- | Histoputhelngical Findings
H.and £ Swimng
Liver
Extewnedullay Honaopoitsis in Gilsson’s Sheath } . {1 | 2 | [}
. Spleen . :
- Decreased Lymphiocyies in the White Pulp | : [ I 1 ] [}

G Gustanion day) B~ Day afier bivth
£ Doy 40 o sestanon.

" Day 178 ailer bivh,

Dy S8 atfer bisth.

4 “Dag 20916 Day 235 aller birth,

= Nonatesorliy findings: ® - p<O,05, ¥ « p<.01; For treated gronps: 43 ultiples of contro]

arthy fifidings sre ¢
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Reviewer: Gary P. Bond, Ph.D.

BLA No. 125,289

Repeated Dose and Developmental Toxicology Studies in Mice (IV) with ¢V1qg

anti-mouse TNFa monoclonal antibody ¢Vilg muG2a

6-Month IV Mouse

TestArticle: cVig

[ Repurt Title: 6-Month Chronic Toxicity Study in Mice wifh €V1g muG2a (<V1q) Anti-Mouso TNFa Monoclonal Antbody

Speties/Steain: Mouse/CD-

Dagsition of Dosing: 3 56 6 months:

Study No.2 T098004

Avéat Kirst Dose: 4 - 5 Weeks

Duration of Postdost; 3 months

Locitionin CID:42.32

Dite of First Doses Augost 3, 1999

Route: Inravenous

VehiclefFormulation: 1x Dulbeces’s phosphate buflered saling

|.GEP Complianice: Yos

Spesial Features::

Nor Observed Adverse Effect Loveh 40 muke

Weekly Dose (moike)

B{Contral) -

No. of Aninnls

M3

Mi30 E36

M30

Toxicokinetics:

13 No, o ningals

M:10-20

M10-20

T 1020

M10-30

Concentration (pe/ml)

Dy 9 (5:days post dose)

410 4

13718

1 Daw 182 (8 davs post dosg)

7 "} 0L

693 !

Noteworthy Findings

|- Diedor Surrificed Moribund

[
i

[ Bidy Weipht= Dav 176

Food Consinption=-Dav 176

- |:Clinical ,Observaﬁ'(ms

- Ophiialmoscopy

- -No noteworthy findings

Norworhy. fmdmp_s are defived as astatistical difference of grester than 10% versiss the controlz L grong

Test Articler: chq

“FRepart T':le 6-Month Chronic Toxicity Stndy.in Mice with <Vig mG2i (€Vi4) Anti-Monse TNFo Monoclonal Antibody Study No.2 T-0080104°
- Weekly Dose {rag/ka) | “.{Conirol 10 40
Moot Animals B LT R ) T
Ehcmatology® ] B
WBC (1070E) - Wesk 13 - 3.60 - 29 i - -
Eymphocyies = Week 13 < 3233 2401* i B -
. Servim Chemistry . . :
“Totl Bitiubim (mgld) = Week h N8 i i e 1.5% -
1 ASTUL) < Week 26 1694, 922 Lan* 1.46% < &
- Total Protein {2idl.) = Weck 26 - ) “ ~ - 110
= Globulis (741 = Week 26 Lo ool - - - 1142
o ARK )= Week 39 - 1042 " L163* - &
Orpan Wiighis® . »
Adreial Glonds {g) = Wede 13 0.00509: L L12* ¥ - v
Adrenal GladyBwt = Week 13 0801423 : s 1492 = - B
AdrenalBrain W= Week 13 101296 - Kk & & u
Pifuitire Glund (g) - Week 13 000329 - 30% - 1.19# ~
Pittary Gland Bt~ Week 13 000921 D 136% - 123 C
- Pitoitary Gland/Brain Wi - Week 13 066014 Nt 3 < M s
Gross Pathiology - - E - « “
Histopathology - x L - - : -
2= Forconteals, aroup eans sre shovas. For treated mroups, nadtiples of contyed ¥afues are shown.- Statistical siom ficance is'based on actoal data foat oat the multiples of comtmtasehnes. - 1he definition of.

noeworthy 35w sialistically significant difference versus controlof greater thanc 1006

= No nitiwnrhy fiadings
o0
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Fertility and Early Embryonic Development IV Mouse

Test Articler €V1q muG24 (C258A)

- Fertitity anid Early Embrysnic Dévelopment to Implantution
Report Thle:: Intravenous Dosage Fertility snd General Reproduction Toxiciny Stuidy ot <¥ig muG2a (C258A) Anti-Mouse TM’ Antibiily in'Mice

- Design Similar to ICH 4,02 Duration of Dosing: Study:No.: T-08503
“Including Male Ferslity Females: Onice wcekly begnmmg tivo weeks prior to mating andon GDUand GD7? : ’
g “Addenduni? Yes Males: Once weekly b ¢ §weeks prior o iating throtgh cehabitalion and the week betbre saerifice (12 weeks totily (4)
" | Specied/Strain: 4RCD-1#(0CR)BR mice i i ’ Eacation in CTD:
. : . . 42330
i Ageant F:rst Deses Males: 69 dayy Day of Mating: GD o GLP Compliance: Yes
Females: 93 davs o :
Dateaf First Duse: 23 JUL 1998 {males) Day.of C-Sextion: GD 1)
C o DISER1998 tlvmales) :
Special Features: Route: Intravenous : )
No Observed Adverse Effect Level; Vehicle/Formulation:: 1X Dulbecto’s Phosphate Bulfered Satiae -

-y Mules:> 40 makd
B Females; > 40 moke
- Fy Concepts b wnw‘kg

- FoMales \{alcs

: Dos; o8¢ (ine/ka) | 0 (Vehicle): ] 1 ! AN
- No: of Animals | 25 I 25 i 3

- Pharmsicokinétics: K RIS : ] : ;

Nes:ofAninmals ] 2% ) I B T 73

© FMean Concentration of ¢V i nmlmml serg (pL/mL) . i U
“Miles feollected 7 days from Jast infisien) . 1 No delectablefevels . . | W87 T 10210

il‘mmﬂne Response (Agt}gwidt\)

F'cmnane of positive respionse (Makesy ] 125 1 $13 1 6235
il

do. Died or Sdérificed Moribund 1 1 2
| Chical Obiservations : - B .
[ Dody Weigh clenninaly ®Ts - -
Body Weight Gain 32g B R
““Precoiial Interval . 22 2K 32
- Al twelve wiekiy dises: For eonbrols, group shoen;: Precoterd interval = wwan gumber of davs prior i ninting,

Gy Gestational I)a) < N0 ngtenotthy Sindings

Test Articler- cVigmuG2a (C1584)

Fertility and Early Embryonic Development to Implantation
/Rtparl Title:: - Intravenous Dosage Fertility and General Reprodustion Toxiut\ Studyof eVig muGla (C258A) Anti-Mouse TNF Study N3 T-098-003

: Antibadyin Mice
. X ﬁehide) L £ 48

“Noof Animals 25 : 25 B

*\ote\mrths Findings (Contipucd) N

No, of Males that Mated'Capulation Rate® . HIHOG 1. 241009 217943
Nowof Fexile Malecruluy Rie? o RAORT i 20790 . 161762
Nedropsy Observations = : A -
Orgon Wiehis - ) . .
Sperm Matility, Count and Dénsity - : > =
| K Pemales ) ) : )
Xo. of Animals I 28 ] 28 ] 23.

. Phirmacoekinetics: :
No.of Aninils I 23 1 21 i 22
MeanConcunation of Vg in tiaternal sera (igmly

Females{eollected 4 days fom last infision) 1 Nodetectable levels i 8544 i SHY
Tmmune Response (Antizenicity):

|1 Poreentaye of positivé response {(Females) | 123 . { 528 { o

Relovant Findings ]

.- No Diedior Saeificed Moribund 0 4 3

N, Abortedior with Total Resorption 6f Litier ) { [
Chinical Observations - - -
Premating Body Weight' 778 - =

- Premating Body Weieht Change =02 fdg B3y

o Gestation Body Wesght® Wiy -

- Cestation Body Weight Change® 105 : - =

- Mean No: Estrous Cvelesild dayvg 1y ) 29 7
“Mean No, Days Prior 1o Moting 232 24 32
No: Femates Mated 25 23 3
0. of Pregnant Fenles 23. 21 9

T Eopulation tite = fnix ol nsples v copulueditotal o of mites oo srady) % 10: Festility Rate = {10, 6f males that sived ofikpring/total mo. of naies that copultedi « 108,
AR weekle doses.
 After our weekdy doses.
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Fi mﬂm sud Early Embryonic Development o 1mplantation

Test Artiele: cVigmuGZa (S

Report Title; Inteavenons Dosage Fertility and General Reproduetion Toxicity Study of ¢V lg muG2s (0P Anti-Mouse T¥F Study No.:  [-098-003
Antibwlyin Mice
| Weekds Dose {fmalke} § {(Vehicle . 10 40 -
“No. of Animals 38 o2 28
i Rele\am Findings {Continued) s
Necropsy Observations < - -
Meau No: Carpora Lidea 136 141 141
Meant No. Implantations 123 128 129
My % Prelinplaniation Loss 84 53 86
Mean No. Live Cojicephuses . Hz 122 L1237
Mean No. Dead Conceptises 06 46 02
Mean % Postimplantation Tass 50 48 14
& M nstewonthy Tindings
Embryo-Fetal Development IV Mouse
, Test Article: cVigmuGla
Eficéts on Embryo-Fetal Development L L :
| ReportTitle: . Intravenous Developnient Toxicity Study oi‘d’lq muEG2a (GR) Asti-Miuse mfknﬁbbdy’ig Mice

Design Siniar to ICHALI0. | Ves

Species/Strain: WM CD BUCRIBR mice

Durationof Desing: GBY 6aad 122

Study No: 1096811

Day.of Mating: GD O

| Age ut First Bose: ~ 75 days

Location in CTD: 2382

Dayv of C-Scction: GD'IR

|- Drage of First Dose: 19 MAR 1997

Route: Intravenous

A Spevial Features:

GLP Compliance: Yes

: L-_Nlif()ﬁﬁen'ed Adverse-Effect Level:

Yehicle/Formulation: 1X Duolbeteo’s Phosphate Buftired Saline

| Fy Females: > dlmeke

. T Titers. 530 msykv

Dose (mpilig} R {Contyol) R 40
No. of Animals 24 | 22
Phormacokinetics:
- Nos ol Anintals & 3 3
Mean Conceniration of oV g n misternal sers Grofnl) :
‘Day (D 14 (single dose): <639 41 276
Dav (D 14 {two doses) <R3y 375 1398
Day GD 18 (bwo doses). . <039 418 T2
Rele\'am Findings Lo T .
“No. Preeniint 22 18 - 17
No. Died ot Sncrificed Moribund 1} i) 0
. No. Abbited or with- Tofal Resorption of Litter 0 1 0
= Chinscal Observations & 5 5
Body Wesht(G:18) 6l5¢ ¥ “
Body Welslt Gans (G 610 18) 2859 &
o Mdn NecConpara Littea 134 19 154
Meari No. Implantations: 134 BY 4.0
Mean s Preinpilantation Loss [Z] 64 73

| Nectopsy Observations

Alicrivo doses, GD = Gestation Day
<2 N notevorthy Gixlingy
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Test Article: <Vig hatiZa

Effcets on Embrvo-Fetal Development

Report Title:: - Intravenous Developraent Toxicity Study of ¢Vig muG2a (@988 Anti-Monse TNF-Antibody in Mice Stady No.z: T-096:011
Dase-(mailia} 3 (Controly 1l 4h
No.of Animals 25 21 A
Lifterss © No.of Litters Evaluated 21 17 17
No. Live Fetuses 263 216 29
Mean No. Live Fetuses 126 12,7 133
ean No. Early Resomptions 0.7 14 ¥
‘Mean No: Late Resorptions 0.1 63 2
Mean Nou Total Resorptions 03 i3 3
No. Dead Fetuses 1 2 !
Mean No. of Dead Fétuses XL 01 0.0
Mean % Postimplantation Loss 60 78 41
Megn Fetal Body Wejght (83 139 136 L3
Fetal Sex Ratios (% males) 538, 484 547
Fetal Anomalies:
Gross Exfensal - - >
Visceral Avonialies s - -
Skelewal Anomalies - - -
Fotal Alfected Fetuses (Litters) $9(19 U5 3706
No. Fetuses %4 34 177 164

T Man% Fetses with any adteration per fiter:
- No nosnhy findings

Peri- and Post-Natal IV Mouse

»

»

v

Effects an Pre-und Posioatal Devdopment, Including Maternal Function

Test Article: eV 1 niG24 (C258A) Anti-Monse TNE Antibody

Postaatal Behavioral/Functional and 1

pations

“Réport Title: Intravensus Developmentat and Pcnnatall?mtnatal Reproduction Toxicity: Study af ¢Vig muG!a {C238A) Anti-Mouse TNF Antibody in Mice, lncludm;,

fogical Eval

Design Similar to ICH 4.1.2? | Yeos

Duration-of Dosing: GD 6. 12 and 18 and ED 3, 9 and 15

Study Noi; T-20014102

| SpeciesiSirain: GRCD. I (ICR) BR wiose

Day of Mating: Dav 0

Focation in €TD: 423523

Age 2t First Dose: 80 duys

Route: Intiaverons

GLP Compliance: Yes

Date of First Dose: 28 AUG 01
Speeial Features: Imnvunotoxicty,

| Vehicle/Formalation: | x Dulhecco’s Ihosphate Buffered Saline (DPRS) without Ca™" ond Mg™ with 6.01% Teween® 80, pH 74

NoObserved Effect Level:

F Females: > d0nigkotdose

Fy-Males: > 4 mgketdose

Fy Fematesy &40 mafkaidose

E; Females:
Dose {mglka) . 10 A8
No. of Animals 23 35 25
No, Pregnam 23 23 23
No. Died or Sscnificed Modbund (i 4 3
No: Aborted or with Tota) Résorption 'of Litter i [0 b
Clinical Observations® :
Softor liguid feces ] 9if 3
Gestation Budy Weiaht (GD'18) 3568 » -
Gestation Body Welpht Gain {GD 0o 18) 008 - «
Laciation Body Weight (LD 21 4430 - -
Taciation Body Weight Gain{LD-11a 21) 049 E -
Mean Duration of Gestution (days) 19.9 B -
No: with Abnormal Partusition 0 B ]
Neeropsy Observations “ - B
Mean Concentration of eVig insera {fignl.) <62 434 2403

"Ckcu:rcﬁ soting the hetation period.
b=

Fotal mumber of vhservations 7 mumbick of five with ebservition.

¢ Afterthineg days of dosing. For contrals, 2révip sieans aré shown. After'six ilays of dosing. For coburels; group nkofis ane shown For trealed groups, otewonhy fndings e sxpressed as multiples of
control vadueso. Stalistcal significanse is based on aeial dofa {nor po-the multiples nf control),

G = Gestation Dav, LD = Lavration dav; - No nosewarthy tindines
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Test Articies €V 1g nuG2a (4 Anti-Monse TNF Aniibody

;_i_ffec(s on Pre=amd Pestuatal Developiment. Including Maternal Function

Repore Tiile: Intiavenins Developniental and PerinataliPostnatal Reprediction Toxiciey Stusdy of cv1q muGza SIML) AnG-Mogse

Study No: - T:2001-002

Ls¥e

fy findings, LD Levtion day

Antihody in Micy, Inclading Postnatal Behavioral/Fonctionalangd i fogical Evaluations
1] 1 40
: No, of Litters Evaluated 23 23 23
(P wcanmu) Mean No. of uphatations 7 Delivered Litter 12.7 12.6 130
Mean No. PupsLitter 124 116 117
Mean No. [ivebom Papsiitter 124 136 117
No. of Litters with Sullbom Pups 0 & 4
Meait No, Pups Surviving to Lactation Doy 4 123 113 117
Mean No: Pups Sursiving to Lacition Day 21 117 112 114
No. of Totad Litter Losses 0 g
Mean Pap Body Weipht at Birth () X 0 L6
Mean Pup Body Weightat Weaniing {2) 9.8 9.1 94
Pup Sex Ritios (% nirles) at binh 348 311 502
Pap Clinicad Signs - & s
Pup Neerapsy Observations ~ = «
Mean Com of¢Vigumilk fgiml) < {32 04 75
* Mea Coi of tViq-in ser (il
LD2 <0.2 115 408
L LD15 <2 278 1368
CEE Males: -No. Evalonted Postweaning per Liser £H] 3 25
. (i’o&\wamng) \‘o Died or Ssenficed Moribund 3 1 hi)
a Cligical Obsservtions - - -
Necropsy Observations - B .
Soidy Weight Lhanu. g} 258 263 26.1
Preputia 8 323 322 3L6
Lesraing and Memory - = -
Meaany Nu, Days Prior 1o Mating 32 34 26
No:of Mules that Mated/Copdation Rate! 95.8 95.6. 1000
No. of Fortile Malos Fertihfy Rale’ 1000 934 1000
- Prot weaning to owding
* Copulition raie o oy, il mvrles it copulatsiilod e, o tales on ) x: 10; Fertibily sate = (150, of fios that sired oltsy B of walex that copalatedyx 160

Effccts on Préc and Postnutal Development: Incliding Maternal Finction
Report Thtle:: Intravenouns Developniental and Pevinatab/Postnatal Reproduction Toxicity Studyof cVig nmG2a IR Anti-Mouse

TNF Antibody i Mice, hicludine Postnatul Behavior: ellfunmunal and Immnological Evaluatisnk

TestArticles cVigmnGla rg’ ) AntisMouse TNF 'Anﬁbodv

Study Nos T-200] 4002

Dosc [mgggr[ 1 0
fos: No, Tval d Post 24 25 25
(Posl\waums) No: Died or Secrificed Moribund 2 1
" Clinical Observatjons - > -
Necropsy Ohservations ~ = -
Preminfiing Dody Weighit Change® (23 189 180 03
Gestation Body Weight Change (@) 351 33, 319
fean Age of Vazingd Patency (days) 320 312 038
Leamine wnd Mémory: . - -
Mean ' No. Davs Prior to Mating 32 34 2.6
Novof Pemales Mated 23 22 4
No.of Presunal Pemales 23 21 4
feun No. Corpora Luka 139 13.3 150
Mean No. Implantations 145 134 138
Mean % Preimplantation Loss 149 6.8 3
Hureoral immune respansi Lk - Decrease
ExLitters: - - Mean No, Live ConcepruseLitier. 135 128 123
Jean No. Eardy Resorptions .7 1.3 14
Mean No, Late Resorptions 2 0.2 8.2
Adean No. Tetal R 9 1.3 13
No. of Liters with Dead Conceptuses 1 1 ]
Mean-No. Dead Conceptuses 0.4 [ 0.0
Mean %0 Postimplantation Loss 6.3 0.7 108
Fein] Bodv Weizlys () 1.3% 34 133
elial Sex Ratios (% males) 486, 340 30.7
“etal Anomalics - “ =
" Frim weaning tomating
+No nalm\\mhy fitddings

Dungelt’s T *4 - p<0.91

Page 85 of 94

(&)

b(4)



Reviewer: Gary P. Bond, Ph.D.

BLA No. 125,289

TFest Articler cViqmuG2a (D) Anti-Mouse TNF Antibody

Report Title:

Effects on Pre- and Postnatai Development, Including Maternal Function

Intravenous Immunotoxicity Study of cVig muG2a (cVig) Anti-Mouse TNF Antibody in Mice

Test Article: ¢V I muG2a (Q@alab)
‘Anti-Motise TNE Antibody

Design Sirnilar to ICH 4.1.27° Yes

Duration of Dosing:
Subset 12 G 67 12.00d 18

Subse1 2: 66, 12 and {8 and L3, Dand:15

Study No.: T20034H3

Species/Strain WECD-12 ICRY BR niouse

Dy of Mating: Day

Location in CTD; 4.2.3

- Age at First Dosel B0 dave

Ronte: Intravesous

GLP Camp_llance ’xu

‘Dateof First Dose: 21U TAN04

Vehicle/Formulation: 1'X Dulbeceo’s Phosphate Bafleréd Saline (DPBS}without Ca ™" and Mg™ with 0.01% Tween®

80, pit74
Special Fe Milk and ser lysts and impumalogy anadysis:
§:No Obyerved Effect Level:
Py Females: > 4 0mphwdise
Fy Males: > 4 mokordose
Fy Fenmles: 40 ma'keddose
¥y Females:
Dose fg/ke) ) I 4@ D 4 A
{PBS) (PBS) {Control mAby - | {Control mAh) «Vig) {eVig)
Subset § Subset’2 Subset 1 Subyet2 Subset 1 Subset 2
No. of Animals .
-No, Pregnant i4 15 1 9 10 9
No. Died ot Sacrificed Moribund ] 0 s 4 1 o
No: Aborted ot wath Total Resomption of .itter i 8 £ 0 i
Clinical Observations < “ B i B E
! Gestation Body Weight (G- 18) 339 339 4 “ - <
1 Gestation Body Weight Goin {Gs 010'18) #2710 +29.0 = = - .
L Eactation Body Weight (1.D 22) 338 RYE) X Y . -
Loctation Body Weight Gain (Li)> w22 . 64 - - - E
Meaty Duration of Gestation (davs] 106 19.7 ~ - - «
Necropsy Observations - - B - N K
Mean Concentration bl ¢V 1y in sers GigfmLy
Baim Lactation Day 13 I 9 ] i o 0 i 0:1 1 605

For Conirols, aroup means are shiowi.
DY Gestation day; LD # Lattation diy
- No sowworthy. findings

Test Article: ¢V Iq muG2y (SB) Anti-Mouse TNF Annbedy

- Effects on Pre- and Postnatal Development, lacluding Maternal Fanction
Report Title: * Intravenous Developmental and Peringtal/Postnatal Repraduction Toxicity Study of ¢Vig muGZa (i) Anti- Study No: T2003-013
: Mouse TNF Antihody: in Mice, Including Postnatal Behavioral/Functional and 1mmu.nolmcal Evaluations - i
Dail Dose {mo/ke) 4 ¢ 4 . ] 40 o
(PBS) {PBS) {Control mAb) | {Control mab) (Vg {cVig)
Subset 1 Subset 2. Subset 1 Subset 2 Subset T Subset 2
F, Litters:  No-of Litfers Bvaluated 14 13 }0 9 i 9
Mean No: PupsiLitter 13 120 16 122 130 122
Mean No, Liveborn PupsilLitter 112 120 116 122 130 2]
Meain Noof Stillbony PupsiLitter 0.4 40 ] [E 0.0 0.}
Viahility Index (Live pups Day 4/Day 1) 100 97.8 100 9547 94.8% 96.3%*
Factation jndex (Live pups Dav21 v d) 981 983 94.8 84.8%* 967 §9.9%%
Mean Pup Rody Weight at Birth () H2 120 - < < -
Pup Sex Ratjos (% males) at birth 324 544 - < - -
Pup Chaical Signs - - - - - -
Pup Necropsy Observations - - . - .
Tmmunological Evaluations gt 11 weeks ofage E . - . . -
Tmmunological Evalustions at 22 weeks of ape - - - - - -
Mean Concentration of Vi in sera (ug/ml)
Pap Lactation Day 2 0 0 0 0 137 128
Pup Lactation Day 15 0 8 0 0 73 443

For controls, group means are show,
<N notewrthy firdings
L=Tactaton day. #*P <001
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Local Tolerance/Injection Site Studies in Monkeys

Test Articles Golimumab

sodiom phosphite §:3%
sucrosd; pH6

- i » Study NoJ
Species/Strain Route Dosis Location in
SexfNo. Per Group |- (Vehicle/Formalition) (murkp) o Notéworthy Findings €T
Cyninolgus Macagiie -~ | Subtutineous'end Tntavenons | 0,10 Minimal:_subcitaéous injection si: erythens; edeivi smd heat T-2000-008
2 Malesand 2 Femlespor | - (00015 Toean 80, 5.01M 12386
Growp sodium phosphuite; 8:5%
sterose; pHO) :
- Cvnomolaus Macague Subcutangous B0 Minimal = edenia erythema, heat; thickenbig 2000009
2 Malesand 2 Fenulesper | 0.001% Twean K0, 00IM Mild= chronic inflammation 4236
o Group: ~sodium phosphate; 8.5% Mild = chromt sastulits :
- styerose; pHo)
Cynoolgns Macaque Subcatanoous: 50: Mininial — Mild:- sibeutancots injection site erythemn. &denn . pain; heataid - 1 12001002
3 Male and 3 Females OI01% Tween 0, 0.01M. ‘thickening :

4238

Appears This Way
Qn Original
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OVERALL CONCLUSIONS AND RECOMMENDATIONS

Introduction:

The nonclinical safety program for golimumab, a human monoclonal antibody that
neutralizes the biological activity of human tumor necrosis factor alpha (TNFa), was
designed by the applicant, Centocor Inc., in accordance with the ICH S6 guidelines
(Guidance for Industry - Preclinical Safety Evaluation of Biotechnology-Derived
Pharmaceuticals; ICH-S6 July 1997). Toxicology studies with golimumab were
conducted in cynomolgus monkeys as golimumab was capable of neutralizing TNFa
from several nonhuman primates including cynomolgus monkeys, but demonstrated little
or no neutralization of dog, rabbit, mouse or rat TNFa. Therefore, the cynomolgus
monkey was chosen as a pharmacologically relevant species for nonclinical safety
evaluations.

The pivotal nonclinical studies in monkeys for golimumab include two 6-month chronic
toxicology studies (SC and IV), an embryofetal development study (SC), and a pre- and
post-natal development study (SC). Safety pharmacology endpoints were incorporated
into intravenous (I'V) and subcutaneous (SC) repeated dose toxicology studies conducted
with golimumab in cynomolgus monkeys that also included neonatal assessments as part
of the SC prenatal and postnatal reproductive toxicology study in monkeys. The safety
pharmacology endpoints incorporated into these studies included measures of heart rate,
blood pressure and electrocardiograms to assess cardiovascular safety, respiratory rate to
assess respiratory safety and body temperature and daily clinical cage side observations
to evaluate central nervous system safety. Studies of local tolerance/injection site effects
in monkeys were also conducted. Additional supportive studies submitted, the results of
which are to be used only in the product label, include chronic repeat dose toxicology
studies and reproductive toxicology studies (fertility and early implantation, embryofetal
development, and a pre- and post-natal development) in mice using an analogous anti-
mouse TNFa mAb (cV1q) as submitted for the Centocor Inc. BLA 103,772 (Remicade®,
infliximab) for the same indications.

Conclusions:

Product labeling for the TNFa inhibitor class of immunosuppressants (e.g., infliximab,
etanercept, and adalimumab), most notable adverse reactions in patients receiving anti-
TNFa therapy include serious and sometimes fatal blood disorders, infections
(opportunistic infection in the form of tuberculosis and histoplasmosis), rare reports of
lymphoma and solid tissue cancers, rare reports of serious liver injury, rare reports of
drug induced lupus and rare reports of demyelinating central nervous system disorders
(progressive multifocal leukoencephalopathy). No such effects were observed in the
pivotal nonclinical studies submitted to support this application. The No Observed
Adverse Effect Levels (NOAELSs) in the pivotal nonclinical studies were the highest dose
tested in those studies. Anticipated pharmacological actions of this immunosuppressive
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drug and minimal local tolerance/injection site effects were observed at these NOAELs
and were considered clinically monitorable and reversible.

In the pivotal repeat dose and reproductive toxicology studies ion monkeys, at the highest
dose tested (50 mg/kg SC twice weekly), no mortality or golimumab-related clinical
signs of toxicity were observed during the dosing and post-dosing periods. No treatment-
related effects were observed for the vast majority of biological indices evaluated that
included body weight, food consumption, body temperature, physical examination, ECG,
blood pressure, heart rate, ophthalmic evaluations, hematology, coagulation and serum
chemistry parameters, urinalysis, immunotoxicity evaluations (lymphocyte subsets and
Keyhole Limpet Hemocyanin ability to have an immune response analysis, organ
weights, macroscopic, histopathologic or immunohistopathologic evaluations. No
treatment-related effects were noted for any embryo-fetal or peri- and post-natal
reproductive indices.

Notable, treatment related effects observed in the chronic SC monkey study was
decreased IgG and IgM antibody responses to a KLH challenge as fewer animals in the
golimumab dose groups mounted measurable antibody responses to KLLH than in the
control group. IgG antibody production was more affected than IgM antibody production
with the most noticeable decline present in the 50 mg/kg dose group from day 41-69 with
little to no response by day 92. In the chronic SC monkey study, reversible increases in
B-lymphocytes were observed. Golimumab-treated animals were characterized as having
an inconclusive immune response status because the lack of detection of an antibody
response in all but a few low dose animals may have been compromised by high serum
levels of golimumab. The systemic NOAEL was 50 mg/kg as only anticipated
pharmacological effects and reversible and clinically monitorable local injection site
effects (minimal irritation) occurred at 50 mg/kg.

Safety margins were calculated from the monkey studies based on blood levels (e.g.,
AUC and Cmax). The proposed human dose is 50 mg SC every 4 weeks/monthly or ~1
mg/kg (0.71, 0.83, & 1 mg/kg for 70, 60, & 50 kg human, respectively) with associated
blood levels of 75 pgeday/mL (AUC) and 1.71 pg/mL (mean steady state Cmax for the
pivotal human clinical trials of the 3 proposed medical indications).

SMs were considered adequate for human safety as animal:human comparisons as SMs
were > 75 for AUC-based SMs and > 314 for blood level-based SMs. SMs of >1 are
generally considered as adequate at this stage of nonclinical-based human safety
assessment (i.e., post first in human dose). Based on this adequate SM criterion, the
nonclinical data is considered supportive of human safety even though in vitro
pharmacology studies showed that golimumab was up to 72-fold less potent at binding to
and neutralizing the effects of cynomolgus TNFa than human TNFo, as nonclinical levels
were tested at levels in excess of proposed human levels and the highest nonclinical doses
tested were the NOAELSs.
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The following table lists the SMs for the various studies using the appropriate dose
comparisons:

Safety Margins® between Nonclinical Cynomolgus Monkey Study Doses
and Proposed Human Doses for Golimumab

. Blood levels Safety Margins®
Study type Duration Route® NOAEL AUC Cmax or AUC- | Blood
(mg/kg)® | (ngeday/mL) | highest value | based | level-
(ug/mL) based
Chronic 6 months v 50 11,635 2,627 155 1536
: SC 50 5657 2,459 75 1438
Embryo-fetal | Gestation SC . 50 27,051 1,613 361 943
Pre-/post- | 2-generation| SC 50 NR°® 1482 NA' 867
natal (parent)
NR 537 NA 314
(neonate)
Local 2x/week
Tolerance/ /3 weeks SC 50 NR 7958 NA 465
Injection Site
Effects

a— nonclinical No Observed Effect Level (NOAEL or blood level based) + proposed human dose
b — intravenous (IV), subcutaneous (SC)

¢ — anticipated pharmacological action for systemic effects and minimal irritation at injection site for local
effects

d - human dosing (mean AUC of 75 pgeday/mL based on FDA ClinPharm asséssment of single dose data;

median steady-state Cmax of 1.71 pg/mL following 50 mg every 4-week SC dosing in patients with RA,
PsA, and AS)

e —not reported (NR)

f - not applicable (NA) for Safety Margins when no nonclinical AUCs reported
g — based on SC dosing at 2x/week for 3 weeks

The complementary mouse studies with the analogous anti-mouse TNFo. mAb ¢V1gq, as
reported on the label, also indicated acceptable safety margins for reproductive toxicity
and for chronic toxicity with suggestion that preneoplastic/neoplastic changes were not
occurring after chronic dosing. No safety margins were calculated from mice studies as a
surrogate/different drug was used.

Genotoxicity tests have not been conducted with golimumab. The range and type of
genotoxicity studies routinely conducted for pharmaceutical drugs are not applicable to
biopharmaceutical antibodies as noted in ICH S6 Preclinical Safety Evaluation of
Biotechnology-Derived Pharmaceuticals.

Carcinogenicity tests have not been conducted with golimumab. The carcinogenic
potential of golimumab cannot be evaluated in standard 2-year bioassays in rodents
because golimumab does not neutralize rodent TNFa. The carcinogenic potential of
golimumab is being evaluated by monitoring of patients for Simponi® and other related
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TNFa inhibitors. Preneoplastic/neoplastic lesions were assessed as part of chronic studies
in monkeys and mice with no indications of any treatment-related
preneoplastic/neoplastic lesions.

Unresolved toxicology issues: none

Recommendations: BLA approval is recommended.

Suggested labeling: suggested deletions with strikethrough and additions in red

b4
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PHARMACOLOGY/TOXICOLOGY BLA FILEABILITY CHECKLIST

Division of Anesthesia, Analgesia, and Rheumatology Products

Drug Name: Golimumab (Simponi)

Applicant: Centocor, Inc.

Stamp Date: June 24, 2008

IS THE PHARM/TOX SECTION OF THE APPLICATION FILEABLE? Yes [ X] No [ 1]

The following parameters are necessary in order to initiate a full review, i.e., complete enough to review but
may have deficiencies.

aramete

On its face, is the Phannacdlogy/’foxicology section of the
BLA organized in a manner to allow substantive review to
begin?

Is the Pharmacology/Toxicology section of the BLA indexed
and paginated in a manner to allow substantive review to
begin?

On its face, is the Pharmacology/Toxicology section of the
BLA legible so that substantive review can begin?

Are final reports of ALL required* and requested IND
studies completed and submitted in this NDA
(carcinogenicity, mutagenicity*, teratogenicity*, effects on
fertility*, juvenile studies, ocular toxicity studies*, acute
adult studies*, chronic adult studies*, maximum tolerated
dosage determination, dermal irritancy, ocular irritancy,
photocarcinogenicity, animal pharmacokinetic studies, etc)?

Have electronic files of the carcinogenicity studies been
submitted for statistical review?

If the formulation to be marketed is different from that used
in the toxicology studies, has the sponsor made an appropriate
effort to either repeat the studies with the to be marketed
product or to explain why such repetition should not be
required? .

Are the proposed labeling sections relative to pharmacology
approgm'ate (including human dose multiples expressed in
mg/m” or comparative serum/plasma levels) and in
accordance with 201.577?

For a 505(b)(2) submission, has the sponsor identified a
referenced product?

NA

For a 505(b)(2) submission, has the sponsor submitted patent
certification information to support the information
referenced in the proposed drug product labeling?

NA

Has the sponsor submitted all special studies/data requested
by the Division during pre-submission discussions?

10

Based upon a cursory review, do the excipients appear to
have been adequately qualified?

Potential outstanding issue is submicroscopic

! e particles/droplets in drug product to

be addressed by the Quality Reviewer at this
stage.

11

Has the applicant submitted any studies or data to address any
impurity or extractable issues (if any)?

12

On its face, does the route of administration used in the
animal studies appear to be the same as the intended human
exposure route? If not, has the sponsor submitted a rationale
to justify the alternative route?

13

Has the sponsor submitted a statement(s) that all of the
pivotal pharm/tox studies been performed in accordance with

the GLP regulations (21 CFR 58) or an explanation for any
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significant deviations?

14 |Has the sponsor submitted a statement(s) that the pharm/tox
studies have been performed using acceptable, state-of-the-art
protocols which also reflect agency animal welfare concerns?

15 |From a pharmacology perspective, is this BLA fileable? If
"no", please state below why it is not.

FILING ISSUES: none

16 |Ifthe BLA is fileable, are there any filing review issues that
need to be conveyed to Sponsor? If so, specify:

Filing review issues for the 74-day letter:
none

Reviewing Pharmacologist:

o, BB

At 11,288

Gary P. Bond, Ph.D.

Supervisory Pharmacologist:

' date

Q/!l/ai’

Adam M. Wasserman, Ph.D. date
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