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2,6.6 TOXICOLOGY

2,6.6.1 Overall Toxicology Summary
Single Dose Toxicology

No studies were conducted specifically to evaluate single dose ACZ885 toxicology. First
dose observations in the repeated dose study methodologies provided information on
potential acute treatment-related toxicity, in addition to the observations throughout the
dosing and recovery periods in the repeat-dose studies in marmosets. The findings in the
first-dose observations, if any, are summarized within the context of the repeat-dose
toxicity summary, below.

Repeated Dose Toxicology

Repeated dose IV toxicology studies of 4-weeks and 26-weeks duration, and SC
toxicology studies of 43-days and 13-weeks duration were conducted in marmosets, the
only species tested which shows fuil cross-react1v1ty with that in humans.

Marmosets (n=5/sex/control and high dose [HD], 3/sex/low dose [LD] and mid-dose
[MD]) were administered ACZ885 by slow bolus IV injection at doses of 0, 10 (LD), 30
(MD), and 100 (HD) mg/kg twice weekly for 4 weeks, for a total of 8 infusions. The
observations included standard toxicology parameters throughout the dosing period, such
as toxicokinetic, ophthalmoscopic, electrocardiographic (ECG), and histopathology
measures. Addltxonally, anti-ACZ885 antibody analyses-were conducted using sheep
anti-ACZ885 serum as the positive control, and pre-treatment serum for the negative
control. Lymphocyte (CD3, CD4, CD8, CD14, CD16, CD20, CD56) subpopulations and
monocytes were 1mmunophenotyped using flow cytometry. Additional groups were
given vehicle control and HD ACZ885 (n=2/sex/group) and were evaluated for 2 months
following the 4-week treatment period for reversibility of any treatment-related effects
found, and for potential delayed treatment-related toxicity. The results showed no
treatment-related effects at any dose level, durmg the dosing and recovery periods. No
anti-ACZ885 antibodies were found, and there were no treatment-related findings in the
immunophenotyping of lymphocyte subpopulatiotis and monocytes, although there was
considerble within-group and within-subject variability, with increases and decreases in
specific lymphocyte subpopulatlons Total leucocyte counts were also highly variable
within and across groups and sexes (increased and decreased) during the study.

No treatment-related effects were observed in a chronic toxicology study (Study
#038070) in marmosets (n=4/sex/dose main study and 2/sex/control and high dose (HD)
for 6-week rever51b111ty/recovery evaluation) administered ACZ3885 by IV bolus injection
at doses of 0, 10 (LD), 30 (MD), and 100 (HD) mg/kg, twice weekly for 6 consecutive
months. Standard toxicology parameters, lymphocyte and monocyte
immunophenotyping, and anti-ACZ885 antibody evaluations were performed as in the 4-
week IV study in marmosets, described above. Additionally, semen was collected from
the male marmosets for sperm evaluation (motility, number, and morpholegy), testicular
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size was measured, testicular tissue was examined m1croscop1cally for testicular cell
population quantltatlon and serum testosterone was measured. No treatment-related
effects were observed on the standard toxicology parameters, male reproductive system,
and on lymphocyte subpopulations and monocytes during the 6-month dosing and 6-
week recovery periods. No anti-ACZ885 antibodies were detected.

A preliminary, 43-day SC toxicity/tolerability study (Study #0370163) was conducted in
female marmosets for dose-selection in the subsequent 13-week SC toxicity studies. The
marmosets (n=2F/control and 4F/dose) were each administered two doses of ACZ885 at
0 (vehicle control), 5 (LD),.50 (MD), and 150 (HD) mg/kg, 43 days apart, Standard
toxicology parameters, except for ophthalmoscoplc examinations and ECG analyses were
evaluated. Anti-ACZ885 antibody formation was assessed on Day 43. No recovery
groups were included in this study. One MDF showed anemia on Day 44 with decreased
red blood cells, hemoglobin and hematocrit, and inflammatory leukocytosis with.
increased lymphocytes, monocytes and eosinophils. Histopathology findings in this
study included slight hyperplasia in the jejunum (epithelial and Peyer’s patch) with
marked lymphocytlc infiltrate and minimal abscess in 1 HDF, slight leukocytic infiltrate
in 1 MDF and 1 HDF, shght (1 HDF), and minimal to moderate (1 control, 3 LDF, 2
MDF, and 3 HDF) hepatocellular vacuolation. The ﬁndlngs were not observed in the
longer-term SC and IV toxicity studies in marmosets. Etiology secondary to possible
ACZ885-induced effects on immune function cannot be ruled out, however

In the first 13-week e tox1cology study (Study # 0470033), male (M) and female F)
marmosets (n—4/sex/dose) were administered ACZ885 at the doses of 0 (vehicle control),
15 (LD), 50 (MD), and 150 (HD) mg/kg/twme weekly for 13 consecutive weeks.
Additional marmosets (2 control and 2 HD recovery animals) were evaluated for 8 weeks
after the end of the dosing period, to evaluate reversibility of any adverse treatment-
related effects and to detect possible delayed emergence of treatment-related toxicity.
Standard tox1cology parameters were evaluated throughout dosmg and recovery, such as
clinical signs, ophthalmoscopy, ECG (baselme and Week 13), clinical laboratory
examinations, necroscopic evaluation (organ weights, gross and microscopic
examinations), and toxicokinetics (TK). Addltxonally, serum testosterone was analyzed
(at baseline, Treatment Week 13 and Recovery Week 8), and blood samples were
analyzed for immunophenotyping of peripheral ! blood leukocytes (CD20, CD3, CD4,
CD8, CD16, CD4:CD8, CD3: CD20) and splenic nucleated cell suspension (CDZO CD3,
CD4, CD8, CD4:CD8, CD3: CD20), anti-ACZ885 antxbody determination, and gene
expression analysis. Gene expressron was also analyzed in tissue samples from liver,
kidney, spleen, lung, and mesenteric Iymph nodes. The results showed minimal '
leukocytic or mononuclear infiltrates at the injection site, without a. relanonshlp to dose.
The h1stopathology examination also revealed a dose-related i increase in minimal
lymphoid hyperplasm of the spleen © control, 1 LD [mmlmal] 2 MD [slight], and 3HD
[2 minimal, 1 slight]), in large active follicles in the Treatment and Recovery M. A
relationship to ACZ88S5 treatment to the ﬁndmgs in spleen cannot be ruled out,
particularly since the incidence of the effects were increased in a dose-related manner and
the severity was shghtly increased from minimal to slight at the MD and HD. However,
the effects in spleen in the M were found in the absence of any treatment-related effects
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on phenotyping of splenic suspensions and blood samples, and on anti-drug antibody
levels. Also, there were no treatment-related splenic findings in the F marmosets,
including functional, gross and microscopic effects. The findings in spleen were not
reproducible; no treatment-related splenic hyperplasia were observed in the other
toxicology studies in marmosets, including the longer duration 6-month IV toxicity study.
- Finally, no evidence was found for anti-ACZ885 antibody formation at any dose in the M
and F. The Applicant monitored spleen size in clinical study CACZ8852201, without
detecting a treatment-related effect. For these reasons, the findings in spleen in the M in
this study only, are noted but less compelling indication of a target organ by ACZ885,

and not of great concern. A NOAEL for target organ toxicity can be considered to be the
highest dose evaluated (150 mg/kg/twice weekly). The exposure at this dose (AUCo.136sn
=462,113 (M) — 342,748 (F) mecg.h/ml (mean 402,430 mcg.h/ml), represents
approximately 24 times the clinical exposure (AUCs,.ing) of approximately 17,000
mcg.h/ml at the dose of 150 mg given once every 8 weeks in adult CAPS patients, on an
AUC basis, and 70 times based on body weight (mg/kg).

A second 13-week SC toxicology study (Study # 0770370) was conducted in marmosets
to compare the ACZ885 TK and toxicity profiles of Batch A (ACZ885 lyophilisates
made fromthe ——— and inténded for marketing) and Batch B (ACZ885
lyophilisates produced using the " and evaluated in the eatlier nonclinical
toxicology studies). The designations of Batches “A” and “B” in this study had no
relationship to the designations of “Product A” or “Process A”( —— and
“Product B” or “Process B” ( , previously discussed in this review, above.
In this study, male (M) and female (F) marmosets (n=4/sex/dose group, no recovery
groups evaluated) were administered 0 (vehicle control) or 150 mg/kg/twice weekly
ACZ3885 from the Formulation A (Batch A, ) or Formulation B (Batch B,

- for 13 consecutive weeks. Standard toxicology evaluations, such as
clinical signs, clinical pathology, ophthalmology, and necroscopy, but not '
electrocardiography and urinalyses, were performed. Anti-ACZ885 antibody
determination was conducted. There were 2 deaths in M cagemates given Formulation B
¢t ———— , on Treatment Days 57 (cuthanized) and 72 (found dead). One of the
decedents (euthamzed on Day 57) showed clinical chemistry changes (increased serum
urea, creatinine, and phosphorus concentration with mild-moderate increased glucose,
cholesterol and triglycerides, and decreased sodium, potassium and chloride
concentrations), and enlarged testes without histopathology correlates. The
histopathology examination in that animal showed mixed inflammatory cell infiltration
and ulceration in the intestinal mucosa, with neutrophil loss and bloed in the lumen, and
neutrophilic inflammatien with bacteria throughou’t the body. The death was attributed to
septicemia secondary to intestinal ulceration. The cagemate found dead on Day 72
showed marked thymus lymphoid depletion. The cause of the death-on Day 72 was not
determined, but a relationship to treatment cannot be ruled out. Fecal changes (diarrhes,
mucoid feces) were observed in 75%-100% M given Formulation B " and
50%-75% F given Formulation A ————— Body weight loss, observed in all
groups including controls, was higher in the M given Formulation B’ _ than
in the other groups. Decreased serum albumin (mild-moderate) was found in 3/4 M and
1/4 F given Formulation B * ) compared: to baseline and controls. There were

65

5(4)

bid)

()

vld)



Reviewer: Kathleen Young, Ph.D. : BLA No. 125319

no treatment-related effects i in the histopathology exammanon in the animals that \M
survived to the end of the study The NOAEL in this study can be considered to be 150
mg/kg for the Formulation A - ), but was not determined for Formulation B
—— ,due to increased body weight loss and decreased serum album in 3/4 M
and 1/4 females and the deaths in 2 males, attnbuted to septicemia in one, and of
ndetermined cause in the other marmoset showmg thynuc lymphoid depletron There
was no evidence.of anti-ACZ885 antlbody response in any group, and no differences in
exposure between the two Batches in the marmoset TK analysm Overall, treatment-
related toxicity appears to have been considerably higher in frequency and severity in the
marmosets adrmmstered the original Formulation B ACZ885 produced bythe — b\M
— :and used in previous nonclinical toxicology studles, than in the marmosets
administered ACZ885 produced using the ~ that is intended for marketmg
Also, it should be noted that septicemia secondary to mtestmal ulceratlon has been
observed in hlstoncal control marmosets. ‘

- Genetic Toxicology and Carcinoge_nicity

Studies to evaluate ACZSSS genetic toxrcology and carcmogemmty were not requested
by the Agency, and were ot conducted. These studies are generally not required for
biologic drugs unless there is ev1dence based on the primary and secondary
pharmacology profiles, mechamsm of action, or findings in the general toxrcology studies
that raise concerns regarding genotoxic and/or carcmogemc potent1a1 '

Reproductive and Developmental Toxicology

A full battery of reproductive toxicology studies was conducted by the Applicant,
including evaluations of fertility (Segment I) in mice, embryo-fetal development
(Segment II) in mice and marmosets, and pre- and post-natal development (Segment 1)
in mice. The studies in mice used 01BSUR, because ACZ885 does not cross-react with
any of the recombinant murine IL-1 g isoforms due to dlfferences in the amino acid
position 64 of IL-IB whmh consists of glutamic acid in humans and marmoset monkeys
and alanine in the other species. As previously discussed in this review, the surrogate
antibody was produced in mice immunized with recombmant mouse IL-1 B (mouse
IgG1/x isotype which has no interaction: w1th Fcy receptors converted to IgG2a/x isotype
which is functionally equlvalentl to the. human IgG_ 1 isotype in binding to Fcy receptors).
01BSUR binds to the IgG1 and IgG2a isotypes of mouse IL-1p. The 01BSUR. -
pharmacokinetic and toxicokinetic profiles were shown to be comparable to those of.
ACZ388S5 in the studies-and compansons conducted for.the pharmacokmetlc program
during drug development s T S

To explore potentlal ACZSSS effects on. fertlhty (Study 0680149), male and female CDl
mice (n=22/sex/dose) were administered 01BSUR by subcutaneous (SC) injections at the -
doses of 0 (vehicle control), 15.(LD), 50 (MD), and 150 (HD) mg/kg, once weekly.from
4 weeks before mating through the end of mating in the male (M) mice, and from 2
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weeks before mating through Gestation Day (GD) 3 or 4 in the female (F) mice. The
doses were selected based on multiples of the anticipated maximum recommended
human dose (MRHD), on the results of prior toxicology studies in mice, and on
feasibility limitations of the test article, such as solubility and injection volume. Same-

.dose M and F mice were cage-paired for up to 15 days. The F were examined daily for
evidence of pregnancy using the appearance of a vaginal copulatory plug In-life
parameters evaluated in all Fo M and F included mortality, clinical signs, body weights,
food consumption, estrous cycles (F only) and serum 01BSUR levels. Necropsy was
performed 3 weeks after the end of mating in the M and on GD 13 in the F, and included
gross pathology and organ weights. Histopathology examinations of all reproduc’uve
organs and tissues were performed, with additional examination of abnormal tissues in
the single decedent in the study. The M reproductive assessments were sperm motility,
spermatozoa counts and morphology, and histopathology of the right testis. Parental
mating performance (mating index, fertility index, and conception rate) and uterine data
(preimplantion and post implantation losses) were calculated based on the results of the
necroscopic examinations. One HDF was found dead on Mating Day 2, with no prior
clinical signs of treatment-related toxicity, but which showed stomach and duodenal
hemorrhage in the necroscopic examination, unlikely to be related to treéatment. There
were no treatment-related effects on in-life parameters, parental mating performance and
fertility parameters (mean days to mating, mating and fertility indices, and concéption
rate), and in the uterine examinations (numbers of corpora lutea, implantation sites,
live/dead fetuses, resorptions, and pre- and post-implantation losses). No treatment-
related effects were found in the necroscopy evaluations, with the exception of spleen
enlargement in all female groups including controls, that is considered to be possibly
related to the vehicle (sucrose, L-histidine, Tween 20), in agreement with the Applicant.
No treatment-related changes in sperm motility, and spermatozoa counts and morphology
were found. In conclusion, there was no evidence of treatment-related effects on fertility
and early embryonic development in CD-1 mice administered 01BSUR at doses of up to
150 mg/kg by SC injection once weekly.

A study was conducted to evaluate potentlal ACZ38s5 effects on embryo-fetal
development (Segment II Study # 0680148) in CD-1 mice. Pregnant, female (F) mice
(n=22/dose) were administered 01BSUR at subcutaneous (SC) doses of 0 (vehicle
control), 15 (LD), 50 (MD), and 150 (HD) mg/kg on gestation days (GD) 6, 11, and 17.
Satellite groups (n=3 dams/dose) were used for the toxicokinetic (TK) analyses. The
parameters evaluated in the Fy dams included in-life examinations (standard mortality,
clinical signs, body weights, and food consumption) and pathology following the GD 18
euthanasia (internal and external gross éxaminations), with examinations for pregnancy
status, numbers of corpora lutea, uterus weights and contents (including placentas,
numbers and positions of live and dead fetuses, early, middle and late resorptions, and
implantation sites. The fetuses were removed at necropsy (GD18) and examined for
body weights, sex, and detailed external and internal examinations were performed,
including mxcroscoplc evaluation for major and minor visceral and skeletal
malformations and variations. Pregnancy rate, pre- and post-implantation loss, and sex
ratio were calculated. Full TK analyses were conducted in the dams, and the fetuses were
assessed for drug exposure via placental transfer following the last maternal dose (144h

67



Reviewer: Kathleen Young, Ph.D. . _ _BLA No. 125319

post-dose). The results showed no maternal toxicity in the in-life observations and ,
necroscopic examination. There were no treatment-related effects on pregnancy rates,
corpora lutea, implantation sites, live and dead fetuses, sex ratio, resorptions, and pre-
and post-implantation loss. The fetal examinations showed no treatment-related effects
on fetal weights, major external, visceral or skeletal malformations, and external and
visceral variations or anomalies. However, treatment-related developmental delay was
suggested at the MD and HD in the absence of maternal toxicity, by an increased
incidence of incomplete ossification of the parietal bones at 50 (11.3%, 14/124 fetuses in
9/20 litters) and 150 (24%, 25/104 fetuses in 8/18 litters) mg/kg when compared to the
concurrent controls (2.8%, 3/106 fetuses in 1/17 litters) and to the historical controls for
the laboratory (0%-4.2%). Additionally, the fetal examinations revealed incomplete
ossification of the frontal bones at 150 mg/kg, representing 18. 3% (19/ 104 fetuses in 9/18-
litters) compared to 5.7% (6/106 fetuses in 3/17 litters) in the concurrent controls and
0%-4.2% in the historical controls for the laboratory There were no other treatment-
related skeletal or other ﬁndmgs in the fetuses. The results of the TK analyses showed
adequate OIBSUR exposure in the dams (serum concentratlon at the HD = 321 mcg/ml)
and support for placental transfer and adequate exposure in the fetuses, with a mean fetal
serum concentration of 136 mcg/ml at the HD on Day 17. An apparent decreasé in.
exposure from GD6 to GD17 in the dams likely reflects differences in data collection
timepoints on GD6 (120h after dosing) and GD17 (24h after dosing), and the rate of
systemic absorptron following SC injection. The results of this study provided no
evidence for major malfonnatlons/teratogemclty by the 01BSUR.

A second embryo-fetal development (Segment ID) study was conducted in marmosets
(Study # 0480152). Pregnant female (F, n=17 controls and 18/dose) marmosets were
administered ACZ885 by SC injection at the doses of 0 (vehicle control), 15 (LD), 50
(MD), and 150 (HD) mg/kg twice weekly (3-4 days apart) on gestation days (GD) 25-
109. The doses were selected based on 1.5X, 5X and 15X the estimated maximum
recommended human dose (MRHD) and on the results of a 13-week SC toxicity study on
ACZ38S5 in marmosets (Study # 1470033). Standard maternal in-life parameter
evaluations (mortality, clinical signs, pregnancy confirmation, body weights, and food
consumption) and Cesarean section procedures (GD112-114) were conducted, but no
necroscopic evaluations of the dams were performed because no dams were found
moribund or dead. F ollowmg Cesarean section, the fetal examinations included placental
and fetal weights, numbers of dead and live fetuses, sex, body measurements (such as
distances from coccyx to cranium, tip of nose to os occipitale, from os frontale to os
occrpltale width of head, and distance between eyes), external macroscopic and ,
microscopic examinations, and external defect examinations (such as symmetry of head;
facial form, extremities, and genitals). Full mternal necropsy was performed onall
fetuses, and included gross examinations, organ welghts and mlcroscoplc examinations
of most internal ~organs (for the complete list of organs examined, see full review under
Reproductwe and Developmental Toxrcology, above). The fetal skeletons were
examined for major and minor malformatlons and variations. Blood and amniotic fluid
were sampled at the time of Caesarean section for TK analyses in the maternal (weekly)
and fetal marmosets (umbilical cord and fetus at Caesarean section). Anti-ACZ885
antibody formation was evaluated on the day of Caesarean section. The results of this

68



Reviewer: Kathleen Young, Ph.D. BLA No. 125319

study showed no maternal toxicity by ACZ88S5 at any dose. There were slight decreases
in placental weights (mean of 6.7 g) at the HD compared to control placental weights
(mean of 8.6 g), that is probably due to the lower litter size (HD mean 1.86 vs. 2.45 in the -
controls) at this dose. Ultrasonography demonstrated no decreases in the numbers of
fetuses vs. the numbers of embryos present at Day 50, and therefore the reduced litter
size was probably not a result of resorptions. Early resorptions could not be assessed
because uterine scars are not formed in marmosets upon early abortion. There was a
slight increase in numbers of fetuses with kinked (3 HD vs. 1 control) and/or bent (1 at
the HD vs. 0 in the conirols) tail end in the external examination. No treatment-related
visceral variations or malformations were found. The skeletal examination revealed a
slight increase in zygostyle (incomplete vertebral ossification) in 1, 4, 10, and 2 fetuses in
the control, LD, MD, and HD groups, tespectively, and misaligned and/or bipartite in 5,
17, 16, and 12 in the control, LD, MD, and HD groups respectively in all treated groups.
The histopathology examination of fetal organs found no treatment-related effects. The
results of the TK analyses showed adequate maternal exposure to the test article, that
increased with dosing duration, reflecting accumulation. All fetuses of the treated dams
were exposed to ACZ885 in a dose-proportional manner. The test article was found in
fetal serum and amniotic fluid at concentrations of 7.0%-8.7% and 1.8%-2.0%,
respectively, the concentrations in maternal serum. No anti-ACZ885 antibody formation
was detected in the maternal and fetal marmosets. The results of this study showed no
evidence of major malformations/teratogenicity by ACZ885 in marmosets, although there
was some evidence of a slight treatment-related developmental delay, indicated by
slightly increased incidence of bent/kinked tail at the HD in several fetuses and increased
incidence of incomplete vertebral ossification at all ACZ885 doses. The results also
suggested a slight treatment-related reduction in reproductive performance indicated by
slight reductions in the numbers of fetuses per litter and reduced placental weights at the
HD.

A pre- and post-natal development study (Segment III) was conducted in CD-1 mice
(Study # 0680150). Pregnant mice (n=25F/dose, Fy generation) were administered
01BSUR by SC injection at the doses of 0 (control vehicle), 15 (LD), 50 (MD), and 150
(HD) mg/kg once weekly on gestation days (GD) 6 and13, and on post partum days
(PPD) 2, 9, and 16. The F, generation pups were culled to 4/sex/dose group on PPD 4,
for pup evaluation, and to 25/sex/dose for adult F; evaluation. Additional F; groups were
investigated for immunogenicity (10/sex/dose) and immunology (10/sex/dose). F,
(maternal) in-life parameters examined were mortality, clinical signs, body weights, food
consumption and reproductive parameters addressing treatment-related effects on
gestation, parturition, and lactation (gestation index, length of gestation, duration of
parturition, numbers of live, dead and malformed pups, implantation scars, live birth
index, and rates of pregnancy, mating index, and conception rate). Maternal gross
pathology was performed on PPD 7. F, pup and adult physical development was
examined, and included measures of viability and survival throughout lactation, clinical
'observatlons malformations, physical development (pinna unfolding, eye opening),
reflex development (righting reflex and auricular startle response) and gross pathology in
the pups, and survival, clinical signs, body weights, physical development (vaginal
opening, preputial separation, visual placing and papillary closure), organ weights and
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gross and microscopic examinations of the major organs, injection sites, and
abnormalities. The F, behavioral evaluatlon addressed motor activity (PPD 35 and 60),
startle habituation (PPD 55), and passive avoidance (PPD 64). Mated F, ferales (F)
were evaluated for reproductive performance, such as estrous cycle, days to mating,
length of gestatlon and duration of partuirition. The lmmunology assessment was
conducted in blood, thymus and spleen, using immunophenotyping to determine the total,
absolute and percent differential counts for T, Helper T, Cytotoxic T, B, and Natural
Killer lymphocytes in the F, offspnng at necropsy on PPD 79. The F, generation
measures included sex ratio, numbers of live and dead pups, and malformed pups at birth,
and the F2 pups were examined for body weights, sex, numbers of live and dead,
viability, clinical observations (throughout lactation) and external and internal
malformations and variations. 01BSUR antlbody formatlon was tested 1n the Foand F,
generations on PPD 7.

Two HD dams were found dead on PPD 13 and 17." No clinical sighs were observed in
the decedents, but histopathology examination showed splenic enlargement and lymphoid
hyperplasia in both dams, pale discoloration of the spleen in one, and liver enlargement in
the other dam, with increased extramedullary hematopoiesis. There were no treatment-
related in-life and gross pathology effects in the Fy dams that survived to the end of the
study. No treatment-related effects on physical development and gross pathology were
observed in the F; Pups and F; Adults. Addltxonally, there were no treamlent-related
effects in the behavioral evaluation of motor activity, startle habituation, and passive
avoidance, in F| reproductive parameters, and in the F; immunology assessment of blood,
thymus, and spleen, including effects on welghts immunophenotyping data, lymphocyte
subsets, and macroscopic and microscopic examinations, except for increased
histiocytosis in the mesenteric lymph nodes. The histopathology examination of the F,
adults showed a treatment-related increase in the incidence of histiocytosis in the
mandibular and mesenteric lymph nodes at the MD (3/9 vs. 0/10 controls and 4/9 vs. 2/10°
in the controls, respectively) and HD (2/10 vs. 0/10 controls and 3/10 vs. 2/10 in the
controls, respectively) in the M. No anti- 01BSUR antibodies were found in the adult F,
mice, and there were no treatment-related effects in the F, generation evaluations,
including the external and internal examinations. The TK analyses showed 01BSUR
levels in the F; pups at levels of 6 times higher than in the Fy generation dams, and also
detected 01BSUR in the F; adults, although at lower levels. In conclusions, the results of
this study found no 01BSUR-related effects on pre- and post-natal development, although
there was evidence of potential toxicity in spléeen in the 2 Fy dams that were found dead,
and lymph nodes in the F) offspring.

Juvenile Toxicity

The Applicant conducted a study in juvenile CD-1 mice usmg OIBSUR in support of the
safety of a canakinumab indication for admmlstratlon to pediatric patients ages >4 years
and above (Study # 0770274) The ]uvemle study was performed in agreement with
Agency recommendations (see meeting minutes for October 21, 2008 pre-BLA meeting
with the Applicant). 01BSUR was administéred to the juvenile mice (n=20/sex/group) by
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SC injection at doses of 0 (control vehicle), 0 (untreated control), 15 (LD), 50 (MD), and
150 (HD) mg/kg/once weekly on post partum days (PPD) 7-70 (total 9 injections).
Additional satellite groups of juvenile mice were used in evaluations of 4-week post-
treatment phase drug-free reversibility, toxicology (n=20/sex/ group), 1-day toxicokinetics
(TK) (n=12/sex controls and 60/sex/treated group), 3-week main study immunology
(n=10/sex/group), and 9-week dosing phase + 4-week recovery phase immunology
(n=10/sex/group). The pups were observed daily for mortality and clinical signs, and
twice weekly for body weights and food consumption. Physical development was
evaluated throughout development in the pre-weaning (eye opening, auricular startle,
PPD10) and post-weaning (vaginal opening, preputial separation, PPD 21 until end of
study) periods. Behavioral performance was measured using motor activity (PPD 13),
auditory startle habituation (PPD 55), and passive avoidance (PP Week 14, recovery
animals). The fertility assessments, such as mating and uterine examinations for numbers
of corpora lutea, live/dead embryos, and resorptions were conducted in the recovery
females (F) mated with same-dose recovery males (M), ages 14-15 weeks. Addltlonally,
standard toxicology parameters, such as clinical pathology, organ weights,
comprehensive macroscopic and microscopic examinations, as well as TK parameters
were evaluated. Immunogenicity (predose and at termination) and immunology
assessments using immunophenotyping in blood, spleen and thymus were conducted for
measurement of Total, Helper, Cytotoxic, Double negative, and Double positive T cells,
B cells and Natural Killer cells. The results showed a slight increase in the mean day of
development of auricular startle in the pre-weaning MDM and HD M and F compared to
concurrent controls. However, the values observed were similar to control values in
Study # 901098, and there were no treatment-related effects in the post-weaning
evaluation of auditory startle habituation. There was a statistically significant delay in
the mean day to vaginal opening at the HD (28.5 d) compared to controls (26.28 d), but
the values were within historical control range for the performing laboratory (25.7-29.7
d). In the fertility assessment, there was a statistically significant increase in pre-
implantation loss at the HD (20.38%) compared to controls (4.26%), predominantly due
to aloss in 1 dam of 71.4% litter. However, the mean number of live embryos in the HD
group (12.8) was within the historical range of 11.6-13.0 for the laboratory. Treatment-
related inflammation observed at the injection site in the M and F during the dosing
period was reversed during the recovery period. There were no treatment-related effects
in the evaluation of immunogenicity and in the immunophenotyping in blood, spleen and
thymus, on lymphocyte and lymphocyte subset counts. The results of the TK analyses
showed a dose-propertional increase in exposure (AUCy og3n-168n and Cpay) and 6-fold
increase in exposure from PPD7 to PPD63, suggesting accumulation. Although a
relationship to treatment of the juvenile development effects observed in this study,
including delayed vaginal opening, increased mean day of auricular startle development,
and increased pre-implantation loss cannot be entirely ruled out, the effects are not
considered to be of major concern because the findings are within historical range, there
were no treatment-related effects in corresponding measures of toxicity, and/or the
incidence of the findings in only 1 mouse (loss of litter).

Immunotoxicity
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Potential ACZ885 unmunotox1c1ty was investigated specifically in a 28-day weekly SC
injection study in Albino mice (Study #301461). The CD-1 mice (n=20/sex/group) were
administered 01BSUR at doses of 0 (vehicle control), 10 (LD), 50 (MD), and 150 (HD)
mg/kg/once weekly on Study Days 1, 8, 15, 21, and 28. Satellite groups included
additional 20 mice/sex/group for a 28-day reversibility phase (10/sex/dose for assessment
of T-cell Dependent Antibody Response (TDAR)/nnmunogemmty cohort, and
10/sex/group for assement of immunophenotyping, i immunogenicity, and toxicokinetics).
The immunizing agent (Imject Mariculture Keyhole lepet Hemocyanin [KLH], 200
mcg/ml, 0.5 ml/animal) was admlmstered by IP injection on Study Days 15 and 22 in the
main study animals, and on Days 42 and 49 in the recovery animals. The observations
also included clinical signs, body welghts and food consumption. Immunophenotypmg
was performed on Day 29 in the main study animals and Day 57 in the recoveéry animals.
Blood samples; spleen tissue and thymus tissue were typed as relative proportions and
absolute numbers of Total (CD3¢"), Helper (CDe3"/CD4"), and Cytotoxic

(CDe3 */CD8a" T lymphocytes, Double positive T lymphocytes (spleen and thymus
CD3e'/CD4*/CD8a"), Double negatlve T lymphocytes (spleen and thymus, CD3e”, /CD4
/CD82’), B lymphocytes (CD19+) and Natural Killer Iymphocytes (CDe3/NK1.1%).
Anti-01BSUR antibody formation was assessed in the main T DAR/immunogenicity
animals and recovery (1mmuonphenotyp1ng, unmunogemmty, and TK corhorts). TDA
and T-cell dependent antigen IgM and IgG antibody responses were analyzed following
the IP KLH injections on Days 15 and 22. ‘Additionally, detailed gross. pathology, organ
weights (brain, spleen, and thymus) and microscopic examination of the lymph nodes
(mandibular, unilateral, inguinal, bilateral, and mesenteric, spleen, and thymus were
conducted on the main and recovery animals. The results showed no treatment-related
effects on 1mmunophenotypmg and on the mean absolute and relative’ percentages of-
lymphocytes in blood, spleen and thymus. No anti-drug antlbody was found. There was
an apparent treatment-related inhibition of anti-KLH IgG response (up to 61% at the MD
~ and HD) that is considered to be related to an abnormally high response in 2 control M.
On the other hand, an increased anti-KLH IgG response was observed in the treated F,
that is attributed to extremely hi gh vanablhty There were no treatment-related changes
in the anti-KLH IgG response in the recovery animals and no anti-KLH IgM response in
any group. Slight increases noted in absolute and rélative thymus weights in the main
study F at >50 mg/kg/wk vs. controls, was not statistically significant, and were without
macroscopic and histopathology correlates not found in the recovery animals, and
therefore unlikely related to treatment. In conclusion, 01BSUR was negative for
inducing immunotoxicity in the CD-1 mouse at doses of up to 150 mg/kg/week for 4
weeks under the conditions of th1s study.

Local (Infra-articular) Tolerance

A smgle-dose intra-articular ACZ885 study was conducted in marmosets to investigate
potential local toxicity (Study # 1939- -018). ‘Three female (F) marmosets received
ACZ88S5 injections at 0 (control placebo) in the left knee joint, or 10 mg/kg (57.6 mg/ml
in 0.2 mV/kg, maximum feasible dose) in the right knee joint, followed by a 3-day post-
dose evaluation period. The measurements included a limited set of standard’ toxicology
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parameters, and included clinical signs, body weights, hematology, organ weights, and
macroscopic and microscopic examination of the knee joints with surrounding tissues in
both knees, as well as in popliteal and inguinal lymph nodes. A full histopathology
battery examination was conducted in animals showing possible treatment-related effects
in the gross necropsy assessment. ‘The results of the study showed ataxia in the hindlimbs
in one marmoset. Treatment-related decreased lymphocytes (mean 41% vs. 64% at
baseline) and increased neutrophils (mean 58% vs. 35% at baseline) were found in the
both ACZ885-treated groups. The gross pathology examination revealed
enlarged/mottled adrenals and kidneys in one, and swollen right finger with subcutaneous
abscesses, ileal invagination, and red discolored urinary bladder in another marmoset.
The animal with enlarged adrenals and kidneys was examined histologically and showed
moderate cortical hypertrophy in the adrenals, moderate inflammatory cell foci, and
slight fibrosis with slight atrophic tubuli in the kidneys. The marmoset with red
discolored urinary bladder in the gross pathology examination, showed marked acute
inflammation and ulceration of the urinary bladder upon microscopic evaluation. There
were no treatment-related effects in the knee joints, or in the popliteal and inguinal lymph
nodes in any animal in this study. It is concluded that although no local toxicity was
found by intra-articular ACZ885 injection during a 3-day observation period after dosing
in marmosets, there were treatment-related systemic findings shggestive of inflammation
and/or infection. The TK sampling confirmed systemic exposure in the treated
marmosets, with mean serum concentrations of 99. 84 mcg/mil at 24 hours and 86.9
mcg/ml at 48 hours after injection.

2.6.6.2 Single-dose toxicity: no single dose toxicity studies were conducted

2.6.6.3 Repeat-dose toxicity

Study title: 28-Day Intravenous Administration Toxicity Study with a 2-Month
Recovery Period in the Marmoset

Key study findings: ‘
¢ No treatment-related effects of IV ACZS885 in standard toxicology evaluation and
in assessments of anti-drug antibody, lymphocyte subpopulations and monocytes
in marmosets administered up to 100 mg/kg/twice weekly for 4 weeks
e NOAEL = 100 mg/kg/twice weekly IV

Study no.: Novartis Study 0280160, ——Study 1939-003 _

Conducting laboratory and location: I . .
Date of study initiation: August 18, 2002

GLP compliance: Yes

QA report: yes(x)no( )

Drug ACZ885, lot # (Batch) 3754, and % purity: 98%  ———— ,-95% (by SEC)
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Methods

Doses: 0 (vehxcle control), 10 (LD), 30 (MD), and 100 (HD) mg/kg; doses

selected based on 1X, 3X, and 10X estlmated MRHD in clinical trials

Specles/stram Marmoset monkey (Callzthrzx Jjacchus,”
Number/sex/group or time point (main study): 3/sex/dose
Animal allocation (ﬁ'om the ongmal BLA submission):

e

| &)

_ Group . Numberlsex _Ammal numbers (Terasys numhers*) Test ltem . )
' ' Males F-mafes ' " Dose Levels Apphmtton
' (maskgitwics  Volume
- o : weekly) (mLskg)
1 .. .. SMISF 41206M (101), -41208F (151), 0 5.
control : 41273M (102),  41210F (152),
41304M (103),  41214F(153),
- 41306M (104), 41328F (154),
) o . A1310M(10S),  41329F (155) -
2 . 3MI3F 41198M (201),  41209F (251), 10 0.5
low ' ' 41205M {202), 4_1322F @52),
412808 (203)‘ 413257 (253)
3 - 3MI3F 41202M(301), . 41282F(351), 30 1.5
intermediate 412030 (302), - 41320F (352),
‘41305M (303)  41323F (353)
4 SMISF 41139M {401), 41207F (451), 100 5
high: T 41200M (402),  41213F (452), _
41307M (403), 41281F (453),
41308M (404), 41326F (454),
_31309M (405) 41327F (453)

* Tefasys a in-fife iifs data recordmg s;stam the numbers are shown in brackets

Route, formulation, volume, and infusion rate: ACZ885 provided pre-mixed
in 20 mg/ml vials (formulation could not be determined from the Certificate of
Analysis for test article and placebo) for Intravenous (IV) administration by slow
bolus injection at 0, 0.5, 1.5, 5 ml/kg (control, LD, MD, and HD groups,
respectively) twice weekly for 4 weeks (total 8 infusions)
Satellite groups: 2/sex/dose (control & HD, evaluation of 8-wk recovery)

Age: 1-3 years
Weight: 279-465 g
Additional study design/methodology: Animals housed md1v1dually in stainless

steel cages, 24—28 degC room temperature, 30%-70% humidity, 12-hour light/dark cycle;
food available tw1ce daily with fruit treat after dosing; tap water prov1ded ad libitum

Observations and times:

Mortality:

;. Twice daily

Clinical s sxgns Twice daily pre- and post—dose usually begmmng and end of work day,
with additional observations at 1-4 hours after dosing

Body weights: Baseline (before start of treatment phase) and pre-dose, then once weekly
during treatment and recovery phases
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Food consumption: Once daily

Ophthalmoscopx Baseline and Treatment Week 4

EKG: Baseline, Dosing Week 4, and end of 8-week recovery phase, at pre-dose, and 2

hours after treatment

Hematology:

&« Blood samples (3.3 ml) from femoral or brachial vein on Day 24 from all animals
at pre-dose, in Treatment Week 4 and after 8-week recovery phase

e Standard parameters assessed (hemoglobin, mean corpuscular hemoglobin, mean
corpuscular volume, packed cell volume, platelet count, red blood cell count,
reticulocytes, total and differential white blood cell count)

Bone Marrow Analysis: Bone marrow smears at necropsy

 Clinical chemistry:

¢ Blood samples (3.3 ml) from femoral or brachial vein on Day 24 from all animals
at pre-dose, in Treatment Week 4 and after 8-week recovery phase

¢ Standard parameters assessed (alanine aminotransferase, albumin,
albumin/globulin ratio, alkaline phosphatase, aspartate aminotransferase, blood
urea nitrogen, calcium, chloride, creatinine, creatine kinase, gamma glutamyl
transferase, globulin, glucose, inorganic phosphorus, potassium, protein
electrophoresis, sodium, total bilirubin, total cholesterol, total protein, and
triglycerides)

Urinalysis:

e 16-hour samples collected overnight from all animals at pre-dose, Week 4 and
after 8-week recovery phase-

« Standard parameters assessed (bilirubin, blood, glucose, ketones, microscopy of
sediment, pH, protein, reducing substances, specific gravity, urobilinogen, and
volume)

Toxicokinetics (TK): Blood samples (0.3 mi) from brachial or saphenous vein at pre-
dose, Treatment Day 1 and Week 4, and end of 8-week recovery, at pre-dose and 5
minutes, and 1, 8, and 24 hours after dosing
Gross pathology: All animals after treatment and recovery phases
Organ weights:

& All animals after treatment and recovery phases

« Standard organ list (adrenals, epididymides, heart, kidneys brain (cetebral cortex,
thalamus, midbrain, medulla, cerebellum, liver, ovaries, pituitary, prostate,
seminal vesicles, spleen, testes, thyroid, and parathyroids)

& Paired organs weighted separately

Histopathology: Adequate Battery: yes (x), no ( )
Peer review: yes( ), no(x)

e Standard organ and tissue samples examined (aorta (arch and anterior abdominal),
application/injection site, bone marrow smear (femur), brain (cerebral cortex,
thalamus, midbrain, medulla, cerebellum), cecum, colon, duodenum, dura mater,
epididymides, esophagus, eyes and optic nerves, adrenals, femur with bone
marrow and articular surface, gall bladder, gross lesions, heart, ileum, jejunum,
kidneys, lacrimal gland, liver, lungs (with mainstem bronchi), mammary glands,
mandibular lymph nodes, mesenteric lymph nodes, ovaries, pancreas, parotids,
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~ pituitary, prostate, rectum, salivary glands (lingual), salivary glands (mandibular),

sciatic nerve, seminal vesicles, skeletal muscle (femur), skin/animal identification,

spinal cord cervical, spinal cord (lumbar and thoracic), spleen, sternum with bone
marrow, stomach, testes, thymus, thyroid and parathyroids, tongue trachea,
urinary bladder, uterus, and vagina) _

Other:

Anti-ACZ885 antibody analyses:

« Sheep anti-ACZ885 serum positive control, pre-treatment serum negative control;
treated and control marmoset serum sampled for anti-ACZ885 antlbody formation
on Day 85, analytical method used Biosensor, :

. 0 4 ml blood samples at pre-dose and before necropsy in recovery animals

Immunophenotypmg of lymphocyte subpopulatlons and monocytes
¢ Blood samples 0.5 ml) from all animals at pre-dose and at’ necropsy following
treatment and recovery
. Immunophenotypmg of lymphocytes [CD3 (T lymphocyte), CD4 (Helper T cell),
CD8 (Cytotoxic T’ cell), CD14 (monocyte/macrophage), CD16 (NK cell), CD20
(B lymphocyte), CD56 (NK cell)] by flow cytometry

Results

Mortality; No deaths
Clinical signs: No treatment-related effects during treatment and recovery periods

Body wei

hts: No treatment-related effects during treatment and recovery periods
Food consumption: No treatment-related effects during treatment and recovery periods
Op hthnlmo_s_cogy: No treatment-related effects during treatment and recovery periods

EKG: No treatment-related effects on heart rate, blood pressures, and ECG parameters
1nclud1ng QT interval, during treatment and recovery periods

Hematology: No treatment-related effects durlng- treatment and recovery periods
Cllmcal chemlst_x:y No treatment—related effects durmg treatment and recovery periods
Urmalysrs No treatment-related eﬂ'ects durmg treatment and recovery penods

Gross gathology No treatment—related effects durmg treatment and recovery penods

Organ welghts No treatment-related effects during treatment and recovery periods
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Histopathology: No treatment-related effects during treatment and recovery periods
Adequate Battery: yes(x), no()
Peer review: yes( ), no(x’)

Toxicokinetics:
. Dose-proportlonal increase in exposure (AUCy 033.24n and Cunax) from 10-100
mg/kg on Day 1
e Increased exposure at 4-weeks vs. Day 1, suggesting accumulation
¢ No gender differences in TK parameters
« t;,2 7.9 days in males (M) and 6.5 days in females (F)
e The following TK parameters were observed (from the original BLA submission):

Tabils 24 AMean toxicoldnatic patameters of ACZBES in serum of marmaseta on Yeek 1, administrailon on Day 1
10 myhg 0 mg/g . 1O mpig
| Malas~ 5D Female™t. SD .| Mals™ . SO - Fenald™t - 5D [Maer gD Fsmale™ 5D
trax " ags3 . 1 . 033 Toondwtl. t. |goe3twy c oce3wtl 7
G 728 ORI 16786 1942 | MPAT 7047 SOOI B35 | 218463 TWTE3 2851 477
Cousiote 2723 033 188 13 | 2158 235 2023 215 | 38 274 2347 047
ALCIOLE3-24h) ages 319 2342 197 ) 10447 2824 ag¥s 200 | IS 3PN Jrees e
AUCD.083F-24hydosa 3688 319 204 15 2482 741 0028 679 | 3317  on7  WIeT 283
Uns: t . C Swnk). Cldose *[mi«aLmegkgal AUG fFrigimlL} AUPHmimugmLV{rrgkwl I
" ot availakle or applicabia,
g
avrs ey
el
Table 2:2 Mean toxicokinalic parameters of ACZBA5 in seeum of manmosuts on Week 4, administration on Day 28
10 mokg 30 Mg 100 fykg
Mains™ S Famak™ 0 | Malar™ 90 Femais™ S0 | Males™™ SD  Famwle™  SD
[ a.083 *  DCB3tet  * |aagimt ¢ Qo83 | ogsaw3 ¢ neEswt
Comt 24058 1334 27601 27.49( 66223 1S AT 13089 20630 TR0 :01A 35168
Cras'ticn 241 NMA s 27 | oy &2 25 44 ma 74 =0 a5
AUCH.063-24h) 4382 fome 000 88 | 15477 SEEA f4d8D 1074 | SEd 1565 7S 67
ALCID.CE324hydasa 49 190 500 58 515 122 Lk ] % 55 119 2] 15
. Mdestrom 50 Fomakgimm SO
rel':f:ugr; FeCGaary
patlod, n=2 patiod, n=2 L
ta X 4.1 8.5 0.t

UnRS Loy, Mg [Cays). G :vamvu Croces [(pgimLifmokg)].
AUC(O Q8¥-24h) hepgrol). AUCH. 0825, dosa [ pgh:{.bmkq}}.
"1 not avelabl or agplicatilo,

~n3

e

n . .
e No antl-ACZSSS antlbodles found, however, ACZ885 levels (1.02-2.90 mcg/ml)
found at the HD (recovery) could have neutralized anti-ACZ885 antibodies if
present
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¢ No treatment-related findings that were consistent across dose groups, although
within-group and within-animal variability was observed with both
increases/decreases in specific lymphocyte subpopulations .

e Total leucocyte counts were highly variable in the following animals:
o Increased in the following animals:

« Group 1 Control (41304M) 19.6 X 1000/ml at predose

= Group 1 (41329F) 19.4 X 1000/mcl at 6 weeks vs. 11.1 X
1000/mcl at predose

* Group 4 (41199M) 173 X 1000/mcl at 6 weeks vs. 12. 2X
1000/mcl at predose and vs. control mean 0f9.1 X 1000/mcl in
control M at 6 weeks

Study title: 26—Wée_k Intravenous Administration Toxicity Study with a 6-Week
Recovery Period in the Marmoset ' '

Key study findings: :

« No treatment-related effects on standard toxicology parameters, male.
reproductive system (sperm count, motility, morphology, testicular size,
circulating hormones, and microscopic examination of testicular tissue), and on
lymphocyte subpopulations and monocytes by IV ACZ885 administered twice
weekly at doses of 10-100 mg/kg for 26 weeks in adult male and female
marmosets

«. No anti-ACZ885 antibodies detected

- & NOAEL 100 mg/kg/twice weekly IV for 26 weeks

Study no.: Novartis Study 0380070, —— Study 1939-004 b
Conducting laboratory and locatior _ _

Date of study initiation: June 16, 2003

GLP compliance: ‘Yes '

QA report: yes(x Yno ( )

Drug ACZ885-in 5 ml vials at 30 mg/ml, 150 mg/vial, lot # (Batch) 4535, and % purity: b(M
929.3%  — 1=99.9% (by Size Exclusion Chromatography)

Methods
Doses: 0 (vehicle control), 10 (LD), 30 (MD), and 100 (HD) mg/kg/twice
weekly, based on 1X, 3X, and 10X anticipated MRHD, on consistency with doses
used in other toxicity studies, and on the results of a 4-week IV tolerability study
in marmosets
Species/strain: Marmoset monkey (Callzthrtx Jjacchus) .
Number/sex/group or time point (main study):” 4/sex/dose group, the animal
allocation is presented in the followmg table (from the original BLA .
submission):-
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Tahle 3-3 Study design, animal allocaﬁon and test ltem dosagas

Sroup  Group Color Dose  AmimaliGroup Application
Lavel Yolume
Numbar Designation Code {(mgkg/ Males Famales {mL/kg)

twice (Main Study  (Main Study
waekly) /Rscovery) {Racaveary)

- W K -

Refsrenca/Placabo White 0 42 442 333
Low Blue 10 4 4 - 033
Intarmadiate Grean 30 4 4 1.8

High . Rad 100 42 442 333

Nota, The animals selectad to serve a3 a recavery have undergone a S-yaek traatment-free period

following the last administration, to datermine the ravarsibility of possibla effects obasrsad,

The following animal numbers were assigned:
Controls: Males 101-106; Females 151-156

LD (10 mg/kg): Males 201-204; Females 251-254
MD (30 mg/kg): Males 301-304; Females 351-354
HD (100 mg/kg): Males 401-406: Females 451-456

Route, formulation, volume, and infusion rate: ACZ885 provided in ready-to-

use formulation, administered twice weekly by IV bolus (saphenous vein) at 0.33-

3.33 ml/kg for 26 consecutive weeks

Satellite groups used for toxicokineties or recovery 2/sex controls and HD

animals for the 6-week reversibility group

Age: 1.5-4 years

Weight: 315-455 g

Additional and unique methodology:

Animals were pair-housed (same sex) in climate-controlled facility at 20-28 degC
temperature, 30%-70% humidity, with 12-hours light/dark cycle

Fresh food provided twice daily with rewards of fruit and mealworm after dosing;
water was provided ad libitum

Semen collected using rectal probe stimulation-induced ejaculates for sperm

evaluation and testicular size was measured in all males at baseline and in

Treatment Weeks 14 and 24, and Recovery Week 5

Hormones analyzed for testosterone-T-(radio-immuno assay) in blood samples

(0.6 ml, brachial vein) from in all males at baseline, during Treatment Weeks 13

and 26, and in Recovery Week 5

Immunophenotyping of lymphocytes conducted in all animals at baseline, and end

of Recovery phase

- Anti-ACZ885 antibody evaluation conducted on all animals at baseline and at end

of Recovery phase

Observations and times

Mortality: Twice daily throughout Treatment and recovery phases
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: Twice daily throughout Treatment and recovery phases

ody weights: Baseline and once weekly throughout Treatment and recovery phases
Food consumption: Daily (assessed for paired marmosets, estimated for individual
animals)

Semen
& Semen was collected using rectal probe stlmulatron-mduced ejaculates for sperm
evaluation
o Sperm motility:
* Analyzed using Computer-Assisted Sperm Analysis (CASA) b ( 4)
system = . (automatically measures motlhty) in fluid from Vas
deferens
*  Analyzed mlcroscoprcally (debris, other sperm cells seen in
CASA evaluation)
o Sperm number : T '
* Determined in semen exudate and coagulum using CASA system
—— expressed as spermatozoa X 10 ®/ml b(4)
*  Analyzed mlcroscoplcally by countmg
* Also analyzed using hematocytometer
o Sperm morphology
*  Assessed from Papanicolaou-stained exudate smears
Xesticular size: measured using caliper (width and length) in all males; twice per time-
point at baseline, in Treatment Weeks 14 and 24 and Recovery Week 5
Testicular. tissue: '
. Analyzed by flow cytometry and DNA staining fot testlcular cell populatlon

quantitation
e The following flow cytometric data (% testicular germ cells and sperm using
Flow Cytometry , Were reported: h(4)

o HC (%): percent elongated spermatids:
o 1C(%): percent round and elongated spermatids
o 2C(%): percent spermatogonia and.somatic cells
o S-ph (%):percent cells synthezising DNA :
o 4C (%) percent spermatocytes and G2-spermatogoma
o _hthalmosco ;: Baseline, Treatment Weeks 13 and 26, and at the end of the 6-week
Recovery phase
EKG: Bascline, Treatment Weeks 13 and 26, and at the end. of the 6-Week Recovery
phase at time of dosing and 2 hours post-dose during Treatment perlod and at same
times (without dosing) during baselme and recovery, - S
Hematology:
e . Blood samples (3.3.ml) from the femoral or brachial vein at baseline, durmg
Treatment Weeks 13 and 26, and at the end of the 6-Week Recovery phase
e Standard parameters assessed: erythrocytes, hemoglobin, mean corpuscular
hemoglobin, mean corpuscular volume, mean corpuscular hemoglobin
concentration, reticulocytes, total and differential white blood cell count, white
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blood cell differential, platelets, packed cell volume, activated partial
thromboplastin time, and prothrombin time '

e Blood samples (3.3 ml) from the femoral or brachial vein at baseline, during
Treatment Weeks 13 and 26, and at the end of the 6-Week Recovery phase
« Standard parameters assessed: aspartate aminotransferase, alkaline phosphatase
(total), sodium, calcium, chloride, albumin, albumin/ globulin ratio, glucose, total
bilirubin, creatinine, protein electrophoresis, blood urea nitrogen, alanine
aminotransferase, gamma ghutamyl transferase, potassium, inorganic phorphorus,
total protein, globulin, total cholesterol, triglycerides, and creatine kinase
Male Hormone Analysis: Hormones analyzed for testosterone-T-(radio-immuno assay)
in blood sampies (0.6 ml, brachial vein) from in all males taken at baseline, during
Treatment Weeks 13 and 26, and in Recovery Week 5
Immunophenot ing: fmmunophenotyping of lymphocytes by flow cytometry
conducted in all animals using blood samples (0.6 ml) taken at baseline, and end of
Treatment and Recovery phases, for CD3, CD4, CD8, CD14, CD16, CD20, and CD56
Urinalysis:
« 16-hour urine samples collected at baseline, during Treatment Weeks 13 and 26,
and at the end of the 6-Week Recovery phase
e Standard parameters assessed: bilirubin, blood (leucocytes &
hemoglobin/erythrocytes), glucose, ketones, microscopy of sediment, pH, protein,
reducing substances (nitrite), specific gravity, bilinogen, and volume
Gross pathology: All animals, at necropsy after 26 week Treatment and 6-week
recovery
Organ weights:
e All terminal kill animals at necropsy
« The following organs were weighed (separately for paired organs): adrenals,
epididymides, heart, kidneys, brain (cerebral cortex, thalamus, midbrain, medulla,
cerebellum), seminal vesicles, spleen, testes, thyroid and parathyroids
Histopathology: Adequate Battery: yes (x),no( )
Peer review: yes ( ),no(x)
« All terminal kill animals at necropsy
e The following organs and tissues were examined: adrenals, aorta (arch and
anterior abdominal), application/ injection site, bone marrow smear (femur), brain
(cerebral cortex, thalamus, midbrain, medulla, cerebellum), cecum, colon,
duodenum, dura mater, epididymides, esophagus, eyes and optic nerves, femur
with bone marrow and articular surface, gall bladder, gross lesions, heart, ileum,
jejunum, kidneys, lacrimal gland, liver, lungs with mainstem bronchi, mammary
glands, lymph nodes (mandibular, mesenteric), ovaries, pancreas, parotids,
pituitary, prostate, rectur, salivary glands (mandibular), sciatic nerve, seminal
vesicles, skeletal muscle (femur), skin, spinal cord (cervical, lumbar, thoracic),
spleen sternum with bone marrow, stomach, testes, thymus, thyroid and
parathyroids, tongue, trachea, urinary bladder, uterus, vagina, and blood samples .
for flow cytometry and anti-ACZ885 antibodies '
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[oxicokinetics: Blood samples (0.3 ml) from the brachial or saphenous vein from:all
animals on Treatment Day 1, Weeks 11 and 23 (at 5 minutes and 1, 8, and 24 hours after
dosing), and at the end of the 6-Week Recovery phase

Anti-ACZ88S5 antibody evaluation: Blood samples (0.4 ml) from all ammals at b(4)
baseline and at end of Recovery phase, analyzed using Biosensor~  =— , not

conducted under GLP. '

Results

Mortah No treatment-related deaths, one Control female was termmated on Day 117
with hematoma at upper- leg related to blood withdrawal on Study Day 86. The
hematoma had burst and the marmoset went mto shock from blood loss.

igns: :No treatment-related. effects during the Treannent and Recovery phases

ights: No treatment-related effects during the Treatmem and Recovery phases

‘e No treatment—related eﬁ'ects on'sperm morphology, motility and number durmg
the Treatment and Recovery phases
" Reduced sperm count observed in all groups including controls
No treatment-related effects on testicular size at the end of the Treatment and -
Recovery phases -

¢ The results of the sperm and testicular size evaluation (group means) provided by
the Applicant are presented in the following tables:

APPEARS THIS WAY ON ORIGINA'
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Sroup Mean Zjacuiats Oata : CLZ Stugy §9.1838-C04
Spann Court ysing Miicroscope (10%niL)

Graup 1 . Growp2 Group 3 Group 4

gy 13 mgRg 20 mgieg! 108 mg/ag

Octasion wics wealkly e weakly faice waekly haice azeny
Sra-g0s8-2  Atean 23042 13.177 £7.207 57.975
] 17.284 23.718 19.011 535914

= 7643 133833 9.208 23534

N L] 3 4 8

Sra00se-1  Afgan 9.4 2828 39311 12.314
30 11.293 2827 23.248 24433

3% 3.341 1.317 12.623 10.551

M 3 3 4 H

Wk 12 ean 2275 13.778 £7.313 5548
o] 5017 TRt 3.0t 6236

32 2544 3.128 29.007 2234

M 3 k] 4 5

Weak 24 hsean 12.328 0.600 15506 12797
) 17.823 0.920 31.129 19.175

>3 7.138 0.600 15.035 8.578

1] ] 3 4 5

Wea 3t Aean 7.028 75733
33 - -

s® . .

" 2 2

Stancond devidlion and stardard wror nict CaCulanad for (438 than trse valae

StIUSHCH MINYSIS W3S SOrIMAE LENG SAS releace 6.12

BEST POSSIBLE COPY
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Reviewer: Kathieen Young, Ph.D. BLA No. 125319

Sroup Mean Baculals Data CL s&iay »m.ise'm

Sparm. Count using CASA (10%mL)
Graup 1 Group 2 Group 3 Group 4
9 mgikgt 10 Mgy 30 mging? 120 mgrey!
Opoeasion e weakly - tarce Gisakly tafcewaely - buice Ay
dicminmiiinmi e yimii———————y i i
Pra-gosz-2  Mean 35.223 22823 £6.F13 §7.033
© B 22722 33.382 112.295 §3.289
sE - 3276 1837 £6.102° - - 26083
N & 3 4 : 5
Sragosz-1  Mean 10.783 383 51.638 22225
' 0 13 2683 -1 35.763
3% 5.635 1.537. 16230 15994
N 5. 3 4 5
Week 14 Mean Cooams 10700 34.493 R &L
so 2933 13.522 41.¢00 4021
sz 1.312 7.507 24018 1793
M . 5 3 "3 5
Waak 24 Mean 19.325 1197 11.819 C 19420
=] 13.687 1.073 19733 28.320
sz 5.326 4.619 9.559 1233
N 5 3 4 H
Wesk 31 Afean _ 5.373 A : 756.350
sz - -
N 2 2

Standard deviation and sfardard aror not caicula®d for ess tian thrae valuss

Stanstical analysis was aromtad LAy 3AS reeate 5.12

BEST POSSIBLE COPY
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Reviewer: Kathleen Yoqmz Ph.D.: : BLA No. 125319

Sroup Mexn Rjaculats Qata CLZ Stcy No. 1838004

Sperm Mcliity using MBcroseopa (%)
Grovg 1 Sroup 2 Group 3 Group 4
2 Mgy 13 Mgy 30 mgikg! 120 mgrg
Oecasion wica weakly safce waakly fafce waaiy hulca waexly
Sfa-1a52 -2 hiean €3.1 63.3 C B0 13
D 33 - 33 124
3% 33 . 32 58
M [ 2 + &
2ra-3052 -1 Afsan 73.3 R -2A) £0.4 593
30 128 . aa 13
S3 5.4 . 49 51
] F 2 4 35
Yeak 14 hiean 13.9 8.3 44.7 333
30 333 149 329 383
32 1390 243 18.5 3.1
M 3 3 E | 4
Weak 24 Kean 213 3.4 3.3 71
50 0.2 . 20 342
SE - 123 - 135 153
[¢] § 2 3 3
Wak M Maan 8t.3 ’ 323
£D -

s S
N

1 1

Standard devidifon and stamdand &mor nct calewtatad Tor [958 han mirad valuas

Stadsticst analysis vas perfomad Laing SA3 reisase 6.12

BEST POSSIBLE COPY
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Reviewer: Kathieen Young, Ph.D. ‘ . BILANo. 125319

- -

Grovp Mean Ejaculaie Oata CLE Stucy No.1935-004

Spam Moty using CASA (%)

Group 1 : Group 2 Group 3 f3poup 4

omgky - 10myky 20 mg/ey 100 Mgy
Occasion . Twpaveakly  iwcqweskly  felcewaery  hwice wsedy

Megan 3.1 13 131 355
20 154 133 143 127
3% a7 30 5.2 52

Mean e 152 246 &1 8-

v I - &) 150 17.0 253
-3 - 1486 3.8 35 1.5

N 3 ;

Waaic 14 Mean . 3.0 13.2 B8 17.7
] 18.4 133 3.8 13.0
25
N

48 12.3 15.9 8D

Weak 24 Msan 253 t3 123 61
3B 33 BT 255 383
sz 157 29 128 160

Weak 21 Alean 23 EE

3
-
3z -

2

N

[ I

Stancard devialion and standard eror not calculatad for 285 thian tiraa valuss

Sialistical analysis was pariommad using 3AS refease 512

BEST POSSIBLE COPY
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Reviewer: Kathleen Young, Ph.D. - BLA No. 125319

Group 1230 Spemn Mophatogy D3 (36)  CLB Stucy No. 1030-004

Deeasion Waek 23

Group 1 Grop 2 Group 3 Grop 2
D mgikgs 10 mgix 29 Mg 10D morkg!
Paramater iscewsakly  hwie ’.mg'; tslcevaekly lwika w%ll‘y
Ks2an 733 .. 570 232
narmat an 137 - - 32
fer-3 748 - - 21
N -3 - 1 3
Mean 2 1] - 1.0 23
fiead 8D 2.3 - - 0.8
d¢dect -3 2.3 - - 33
N 3 - 1 3

Man 134 - 218 - 33"
mid phace 32 124 - - 2.3
Jedect 52 72 . - 3.4
N 3 - 1 3
KMaan 113 - 120 E &
x5 Sa2act S0 30 - - 39
52 32 - - 22
N 3 - 1 3
Msan 318 - 440 13.3
Jetects 8D 213 - - 31
totat sz 124 - - 14
N 3 - 1 3
: M2an 14 - a.r 1.3
Ath moea-han SO 73 - . 13
enz dafact 23 a3 - - 3.9
N : 3 - 1 3

Standand caviztion and §t3ncant amor not calculated far lass than hree valuss

Statislieal analysis was parfoanad using SAS 1952332 6.12
Sigatficantty diiferant from cortrol: ° - 35% confilence el

BEST POSSIBLE COPY
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Groap Mean me ‘Jm k)

CLE Sty 210.1339-004

Greup t Groig 2 ‘Group 3 " Gmipd

amgxy  10mgRy  0mhg 100 mgigy

Oceasion . tedesweay twlce nwy ﬁ.ﬂu Mmy ae mlly
Pre-cose-2  Maan 0.53 s D35 059
8D a.14 3,02 084 0.8

3.1 0.6 0.08 582 033

N 3 4 3 "
Pra-case -4 Maan 057 . P 7« 3 233 066 .
D 0.12 007 n.10 012

23 : 8.0 2.03 DOs aos

N a3 4 4 [

Vieex 14 Mean 065 2.82 D57 o
D 0.15 a3 X1 - 016

s a.0s ao7? 2.10 098

N 3 3 3 6

Vigex 24 Ligan Q.57 933 B33 as3
.. . RS 0.1 1o 0.12

sx Q.53 2.08 235 007

N 5 1 I [

Visex 31 Maan 054 39
SD - -

g% - -

N 2 2

Stardard oFu1ation and standard emor not caxulatad for 256 ihan Shree values

Statistical analysis was performed using SAS reeasa 3.12

Ophthalmoscopy: No treatment-related effects during the Treaﬁn,ent and Recovery

phases

EKG No treatment-related effects on heart rate or cardlac rhythm, mcludmg corrected

and uncorrected QT interval were observed

Hematology: No treatment-related effects during the Treatment and Recovery phases;
the results (group means) of the hematology assessments at the end of treatment provided

by the Applicant are presented below:
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Reviewer: Kathleen Young, Ph.D. | BLA No. 125319

Sroup Mean Hematoiogy Data CLE Shudy NO.1338-004

Cecasion Viaek 35
3 Mafa Airaals i opiimpisbaibtnb bt _
. Greept Graup 2 Goup 3 Group 4
v 2 myg/kg/ 10 mgrkg! 20 mgieg/ 130 mgig!
Paramsater wse Weakly TAICe WRekly hyice w3dkly uica waeny
Maan 463 239 358 710
Relicuiceytss SO 123 244 8.0 283
{%e) " 4 ER 122 k)] 110
N 3 4 4 5
Mean 7145 532 753 545"
R3C 30 0.33 5.43 232 2.33%
(10=12) 38 Q.18 .22 226 322
N 5 4 4 5
Mean 12.4 100 07 3z*
5] 50 25 2.3 a9 03
(mmotL} 3t 22 8.1 a3 03
N ] ] 3 H
Mean 333 51.8 ) 347 a3
PCY 50 2 1.2 Ca4 43
(%) st .0 2.5 22 1.5
N 5 4 ¥ 5
Mean 45 75.1 7.3 743
MCY <D 13 48 22 23
%) se 37 23 1.1 0.9
8 -3 4 4 5
Mean 1453 1422 1.399 1.424
HCH 5D 2024 0.673 9.074 0.33s
{armaly SE 0,013 0.037 a0 023
N 5 ¥ ¥ 8§
\ean 123 19.4 195 192
MCHC 1) 23 2.2 0.5 03
{mmowL) 3e o3 8.1 0.3 o
N 3 2 4 5

Stalistiedl ananys!s was seriormad using SAS ralgase 6.12
Significantty difsrant rom contral: © - 35% conilence lewal

BEST POSSIBLE COPY
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3) M2 Aaimais jeant)

sml.rpmanhanainto;ym

Cocasion Vieek 25

CLE Stuty No.1338-004

Paraymatar

Greup 1 Group 2

D mgirg 18 moikg/

inice weskly tafod weakly

Group 3

Group 4
190
m:% :

AMean

12
Se
N

53 37
b2 a4
32

$

APTT
(s

»
=k
W
ﬂ-*ﬁ
SaCativder [ -

Prateiels
(10 ot}

T
~aES

w3t
(1O EaL)

Mean

30

N

ol o
rawo ¥

abinb §

Differenital
WAC - M)
%)

Maan

SE

[+ [ Fu ]

sooo |

wooo |

h Qe 0

Cistenprdtal
VIAC - Mie
(%)

- 5B

[~
O = N

O wk b 4

Ditterential
WAC - M2%
{%)

&
SEEL

StalisficH analysis was percmad usng SAS ralease 6.12

BEST POSSIBLE COPY
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Reviewer: Kathleen Young, Ph.D. BLA No. 125319

Group Maan Mamatxogy Data CLE Shugy No.1332-004

Cocasion Vigek 25
areup 3 Group 2 Group 3 Group 4
o kg 18 gy 20 mg/ig/ 130 Mgy
Raramatar TN WeaKly talze waakly  bulca waquly tolsa waasly
Maan a 1 ] 4
Differersiiat 3D 2 i ] 1
W3C .33 3 3 9 o 3
(%) N 3 4 4 &
) Ataan 5 3 3 3
Diterapiial  SD 3 2 1 2
W3C-& SE 1 1 ] 1
%) N 5 & 4 5
AMaan 41 43 »” 30
Caterarstal 30 13 22 9 15
wac-n 3 5 1 5 7
(%) N 3 4 3 5
. Maan 1 ] 1 1
Differsnia] 30 1 1 1 1
WAC - Af ] g ] o 3
) N 5 & 4 5
. Maan b] d ] b}
Cifferorsial 30 3 a ] b
wac-al SE b} a ) h)
%) N 3 ¥ 3 3
Maan T a ‘a ) 2"
Distesarstasl  SD g ) 1 2
viac-0e-N' 3B 3 9 0 1
N 3 4 4 5

Do : dvarse cals - nomMobIEsts, countad singly, not c3kuIziad 35 3 percantage

Stalistical snaiysa was performad using SAS ralgase 6.12
Significantly JiMacent from controf: © - 33% conxianca leval

BEST POSSIBLE COPY
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BLA No. 125319

Reviewer: .Kathl‘eenAYoung. Ph.D.

b) Female Arnals -

Sroup Mean Hemalology Data

Cecasion Week 26

. - CLE Stugy No.1939-004

Sraup 1 Graup 2 Group 3 Group 4

Dongikg 16 Mgy’ 30 mgrig? 100 mgivgt

Paramatar fwica wekly fates weakly twice weakiy hylce w2edy

Mean 2 1657 471 01

Reficalecytzs 3O 105 373 39 15

%) 38 17 437 30 31

N 3 4 4 S

AMean 6.73 641 536 8.32

RAC 50 Q47 237 333 232
{10 B134) GE 9.2 D43 0.23 316 -

N 3 4 4 3

Mean 33 9.3 9.9 a3

154 30 22 1.1 9.4 0§

{mmokL) 3¢ D3 2.3 a2 a2

N 3 4 4 5

Atean 302 433 52.0 373

=11 3D 27 3.4 23 23

ey SE 12 27 14 1.1

N 3 3 4 ]

Mean 747 754 74.9 735

MWCV 3D 1.5 23 2.1 35

{n} SE 27 1.2 1.1 158

N 3 & 4 g

Mean 1.463 1.$33 1.426 1421

SACH sb 2.022 0.042 9.C58 0834

{tmol) 3¢ 2.013 0.021 0.033 0332

N 3 3 4 5

Maan 133 13.4 19.0 193

$ACHC 30 23 A 0.4 o3

{mmonL} S8 22 ag a2 o1

N 3 3 E N §

Stalisfieal analysls was perfiormad using SAS mlease 5.12

BEST POSSIBLE COPY
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Reviewer: Kathleen Young, Ph.D. : BLA No. 125319

Group Mean Hematology Data CLZ Shully No.1230-004
Cecasion Waek 25

FETASANIAIS LEOTL) e

areup 1 Graup 2 Group 3 Group 4

D g/ 13 gy’ 20 mgig! 180 Mg

paramatsr ixge weakly twica weakly hwice zagkly hylca waeky

Sigan 23 - 38 3T 55

PT L3 a2 a.1 a.1 04

{3 S8 pA 2.0 a.1 02
N 3 Y | &

- Mean BT A X 23 333

AFTT 3 1.1 1.7 1.5 1.4

(8) 3 a3 .. . . 88 0.7 0.5

N 3 3 4 5

AMean 315 503 570 £33

Plataials SO 113 2 i 157

(10 ZL) 3 53 i 46 37 34

N 3 4 4 3

Maan 54 3.1 3.2 42

Wac 3 13 1.7 a.9 03

{10 29t} a8 ) D3 3.9 2.4 o3

N 3 4 4 3

Mean D] 0 g 3

Cifferdriiyl S 2 Q 0 D

VA3C - M) SR ) ] o 2

[%) N 3 4 3 &

Maan 1 2 2 2

Ciftesaray 3D b 1 1 1

waCc-Mds 3B a 9 0 ]

(%) N 3 ] $ 3

Maan S ® 48 32 45

Cifleraray 50 13 3 12 15

V3G - MiSe a2 7 1 & k4

4 1 §

(%) N 3

Statistical anansis was ceriormad using SAS ralgase 5.12

BEST POSSIBLE COPY
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Reviewer: Kathleen Young, Ph.D. A BLA No. 125319

Group Mean Hematoiogy Data CLE Shity No.1335-004

Qacasion \sek 23
) Female Amimals fcort) -
Greup 1 Groip 2 Gtwp 3 ©  Groip4 .
. Amgikg 10 mo/kg/ 20 mey 100 mgkgs
Paramaler . *m wnuiy tistos weakly hwice waekly twica nﬁzy
Mean o4 1 ’ 1 b
Leteranial 30 1 1 1 1
viaeC - 33 SE 3} ] o 3
(%) N 3 4 34 5
) Maan 3 4 1" 3
Ditterental 50 2 2 1 1
vac-g SE 1 1 1 1
(%) : N 3 4 4 5
Mean S5 47 a4 3D
Duterential - 3D 18 3 13 18
WaC-L S8 7 2 & 3
%) ‘ N 3 4 , -
Mean b 1 c 5
Cifferartial SO 1 1 i 1
WAC-M SE Q (1] g 3
(%} N 3 4 4 8
Maan 3 Q 1] 3
Differendial s 3 3] )] 2
wac-® SE a Q o ]
(%] N 3 3 4 5
Mean 2 1 1 1
Diffecartial 5D 1 1 1 1
V3G - Oc-N'. . SEB 2 1 1 b]
N 3 4 4 5

De-M' - diverse cails - nomobiasis, scuntad singly, nod cakculatad as a gercentage

Stalistical aasis was periomad usng SAS ralease 6.12
.,rgmncanuy diffarant fram controt: * - 35% cortidence lgval

Immunophenotyping: No treatment-related effects on lymphocyte subpopulations.and
monocytes during the Treatment and Recovery phases; the following results, showing
group means, were provided by the Applicant:
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Reviewer: Kathleen Young, Ph.D. ____BLA No. 125319

Leucocyte Count x 1000/l
male
Group1 Group2 Group3 Group4
pre-dose . mean 8,4 10,1 83 85
s 16 25 3 25
] - 8 4 4 5]
week 268127 mean 7,3 7.6 7 8,7
sSD 3 1,9 0,8 3.6
n 3 4 4 4
recovery
week 32 maan 7 8
SD - -
n 2 2
fomale ’
Group1 Group2 Group3 Group4
pro-dose mean 8,3 89 11,1 9,5
sSD 2.5 2 4,9 33
X n 8 4 4 &
ek waok 26/27 mean T 73 9.5 6,6
o SD 24 1.1 23 2.1
o n ] 4 4 3
Q;; recovery .
week 32 mean 8,05 81
i Sp - -
Hmf; " 2 2
BRERRE
W: ﬁi Lymphocytes (%)
w’% male
i Groupt _ Group2 _Grotip3  Groupd
o pre-dose  mean 52 ) 3 56
@m S0 7 13 18 9
S n 8 4 4 6
week 26/27  mwean 84 61 42 56
| sp 14 13 14 15
&2 a 3 3 4 4
recovery
N weok 32 mean 42 63
' sD . -
n 2 2
femaie

Group1 Group2 Group3 Group 4

pro-dose mean 83 47 55 53
SD 3 7 5 8
0 8 L) 4 8

week 26/27 mean 59 54 42 -7
SD 19 14 8 26
n 3 4 4 3

recovery

waek 32 mean 31 41
SD .

=1
N
n
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BEST POSSIBLF

Reviewer: Kathleen Young, Ph.D.

BLA No. 125319

Monocytes (CD14 bright +) (%)
male
e Groupl - Group2  -Group3 Group4d
pre-dose mean 41 36 4 3,6
18 1 1.7 1.1
. 6 4 4 4]
week 26127 moean 54 4 38 3,7 .
: 0,6 0,3 1.6 1,7
3 4 4 4
racovery
week 32 mean 3.7 7.9
SO - -
n 2 2
fomale
Group1. . Group2 Group3 Group 4
pra-dose mean 45 52" 4.8 56
SD 1.5 21 13 2,1
n 8 4 4 6
week 26/27 mean. - 586 5,2 53 - 4,3
SD 35 1,7 1.9 1,6
. n 3 4 4 4
recovery T
week 32 mean 10,5 4.8
’ SD - -
n 2 2
B-Lymphocytes (counts/ul)
male .
Group1 Group2 Group3 Groupd
proe-dose mean 870 1048 825 1108
SD 321 395 291 463
n 8 4 4 6
waak 26/27 mean 1183 1216 863. - 1070
sD 286 859 257 449
n 3 4 4 4
racovery _
week 32 mean 576 852
8D . -
n 2 2
femato
. Group1  Group2 Group3 Group4d:
pre-dose mean 1303 810 1488 1210
sD 536 279 663 - 668
n 8 4 4 6
week 26127  ‘mean 938 738 943 1053
SD 750 123 84 a31
n 3 4 4 3
recovery e
waek 32 maan 707 . 844
SD - .
n 2 2
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Reviewer: Kathleen Young, Ph.D.

BLA No. 125319

BEST POSSIBLE COPY

B-Lymphacytes (%)
male
Group1 Group2 Group3d Group 4
pre-dose mean 20 25 25 23
sD 4 6 2 S
n 8 4 4 8
week 26127 mean 24 23 22 23
sD 5 11 3 8
n 4 4 4 4
recovery
weelk 32 maan 19 138
sD - -
n 2 2
femalo :
Group1__Group2 Group3l Group4
pre-dose mean 25 21 24 23
SD 5 4 3 4
_ n 8 4 4 8
week 2602T mean 20 21 25 25
sb 5 6 ] 8
n 3 4 4 4
racovery
waek 32 mean 29 19
80 - .
n 2 2
Pan-T-Lymphocytes {counts/ul)
male
Groupt Group2 Group3 Group4d
pre-dose mean 2963 2770 1965 3282
sD 511 - 415 421 1016
n 5] 4 4 [
waek 26/2T mean 2938 3110 2083 3408
SD 205 906 57G 1388
n 4 4 4 4
recovery
weaak 32 mean 2137 3260
SD - -
n 2 2
female
Group 1 Group2 Group3l Group4d
pfo-dose mean 3142 2705 4210 3438
S0 431 446 2280 1288
n 6 4 4 - B
weaek 26/27 mean 2824 2584 2498 2365
50 1854 913 439 995
n 3 4 4 3
racovesy
waek 32 maan 1529 2323
’ 8D - -
a 2 2
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Reviewer: Kathleen Young, Ph.D. __ BLANo.125319

Pan-T-Lymphocytes (%)

BEST POSSIBLE COPY

male
Group1t Group2 Group3 Groupd
predosa mean 69 68 62 10
sD 4 5 7 4
n 8 4 4 -]
8 months maan 68 68 Er 71
s 8 3 2 5
n 4 4 4 4
recovary mean 70 ]
8D . oo
n 2 2
female
Group1 Group2 Group3 Group 4
" pradoze mean 64 72 1) 69
> B 6 -3 5 4
n_ 8 4 4 6
6 months méan 84 68 45 68
sSD 4 6 6 9
n 3 4 4 4
recovery mean 63 T2
SD - B -
n 2 2
T-Helper-Lymphocytes
(counts/ul)
male ; ]
. Groupt Group2 Group3 Groupd
pre-dose mean 1875 1900 1315 2190
SD 237 208 296 759
n ) 8 4 4 6
week 26127 - mean 19 2161 1535 2365
S0 ) 156 576 391 1068
n 3 .4 -4 4
recovery : .
woak 32 mean 1269 1738
S0 - -
n 2 2
female
, Group 1 Group2 Group3 -Group4 ]
pre-dose mean 1933 1678 2553 1793
sD 367 187 1320 727
o 8 4 4 6
woek 26/27 mean © 1828 1707 1700 1367
"~ SD 1244 716 274 543
n 3 4 4 3
recovery : : ’
woek 32 mean 1030 1183
50 - -
n 2 2
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Reviewer: Kathleen Young, Ph.D. BLA No. 125319

T-Halper-Lymphocytes (%)
mate
. Groupt CGroup2 Group3 Group 4
pra-dosa mean 4 47 42 46
- 8D 3 6 8 4
n 8 4 4 6
week 26/27 mean 44 48 53 48
8D 1 8 3 8
n 4 4 4 4
recovery
waelk 32 mean 42 38
SD . -
n 2
female :
Group1 Group2 Group3 Group4
pra-dose  mean 39 45 42 36
SD 5 5 5 5
n 6 4 4 §.
weok 2627 mean 41 45 44 40
sD 2 7 4 5
n 3 4 4 4
recovery
week 32 mean 43 a8
SD - -
n 2 2
T-Suppressor/tytotoxic Lymphocytes
{countsiiN)
male -
) Group1 Group2 Group3 Group 4
 pre-dose mean 122 820 5983 1050
SD 401 79 178 290
n 3] 4 4 8
weak 26/27 mean 7 374 531 975
5D 82 267 166 315
_ n 4 4 4 4
racovery
waek 32 mean 318 1551
sSD - -
n 2 2
famale
Group! Group2 Groupl Group4
pre-dose mean 1138 1063 1425 1530
S0 194 240 639 432
) n & 4 4 8
waek 26/27 mean 920 823 828 932
sb 554 294 137 304
n 3 4 4 3
recovery
week 32 mean 466 1139
SD « -
n 2 2
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Reviewer: Kathleen Young, Ph.D.

___BLANo. 125319

T-Suppmssorlcytofoxlc Lymphocytes (%)

male :
) Groupt Group2 . Group3 Groupd
pro-dose ‘mean 28 20 19 23
S0 5 3 3 4
n 8 4 4 -]
woek 26/27 mean 20 19 19 21
: SD 5 2 4 4
: n_- 4 4 4 4
recovery i
woek 32 mean 26 32
: SD - -
n 2
femalo
Groupd Group2 Group3 Groupd
pre-dose  mean. - - 23 - 8 7 24 2
sb 5 2 2 6
n 8 4 4 8
week 26/27 mean 21 2 - 22 .28
sSD 2 5 1 9
n 3 4 4 4
recovery
weak 32 mean 19 4
. SD - -
[} 2 2
CD4/CD3-Ratio -
male .
. Groupt  Group2 Group3 Group 4
pre-dose mean 1.7 23 2,2 2
. SD 9,5 g2 a7 0.4
- n . 8 .4 4 3]
week 26/27 mean 23 25 3 24
sD 0.5 0,3 0.6 0.5
: n 4 -4 4 4
recovery ’
week 32 mean 1,8 1,3
SO - -
n
formale
Group1 Group2 Group3 Group 4
pre-dose mean 1,8 1,6 13 1.2.
. sSD 0.4 0,2 01 ° 0.3
N .6 4 4. 8
week 26/27 mean 1.9 21 2,1 1,3
- SD . 0,2 0.5 03 0,3
L n_- 3 -4 4. . .3
recovery ] :
week 32 mean 23 1.2
sSD’ . -
n 2 2
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Reviewer: Kathleen Young, Ph.D.

BLA No. 125319

NK-Cells {counts/l)

male

Groupl Group2 Group3

BEST POSSIBLE COPY

pre~dose mean 345 345 358
=ta) 55 68 106
. ) 8 4 8
week 26/27 mean 229 243 250
sSD 32 49 84
n 4 4 4
recovery :
week 32 . mean 234 615
5D - .
n 2 2
female
Groupt Group2 oup3 Group4
pre-dosa mean 457 335 468
SO 147 93 225
: n 6 4 [5)
week 26127  mean 316 230 137
- SD 133 19 45
n 3 4 3
recovery
woek 32 maan 189 359
SD - -
n 2 2
NK-calls (%)
male
Groupt _ Group'2 . ‘Group3 Group 4
predose mean a 9 2 8
SO 1 3 6 1
n | +] 4 4 3]
6 months friean 5 6 6 6
S0 1 2 2 1
a 4 4 4 4
recavery mean 8 12
5D - -
n 2 2
female .
Groupt Group2 Group3 Group 4
predose mean 9 9 9
SD 3 2 3
n 6 4 5]
6 months mean 8 7 4
: SD 4 3 1
n 3 4 3
recovery mean -] 10
§D - -
n 2 2

K = Kill, R = Recovary. tb ~ clotied bloed
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phases; the resulté 6f the clinical chemistry assessments at the end of the treatment period
(group means) provided by the Apphcant are presented below:

Group Mean Clinical Chemishy Data CLE Siudy No.1338-008

Coasion Waex 56

LML AL s \ W ——
Greup 1 Group 2 Group3 Group 4
dmging 18 mo/wgy omghy 100 myiy
Paramater ‘xR weRkly taice weakly hefce t.-emy twice waey
Mean s 230 297 © 333
Total Bilibin 30" -~ gz 21§ 230 2.83
(Mot} S8 033 129 925 3.34
N 5 -4 4 s
Mean 4403 4136 322 0.15
Creatmine SO 5.63 2418 523 . a3
(umoL) 38 271 259 252 175
% 5 4 4 5
Mean 281 . w2 299 293
3N 50 043 119 347 337
[mmotL)  SE a.1a 230 208 8.15
N 5 $ 4 3
Mean 195.03 11330 #1413 13094
AST 50 2829 27 257 273
(L) SE 11.69 16.39 10.34 71,92
N 5 4 " 5
Mean 8o 240 a9 1382
ALT 58 - . . -
(L) SE - ) . -
N t 2 1 2
Mean 153.17 174.28 183,07 139.23
A  SD 35.55 8349 5138 15.37
(L) 38 14.52 3134 2594 5.53
N 5 2 T 5
Mean 15.62 2735 1533 1520
GaT 0 a.73 2813 5.14 20.35
U} st . 3@ 1457 .2 a3
% 5 4 4 5

Stardardg daviatien and stardand ssror not calculatad for 1ess han thrae vakies -

Stalisfcal analysis 43s perfonmad usihg SAS ralease 6.12
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Sreup Maan Clinical Chamistry Dats SLE Stugy No.1930-028
Cocasion Waek 26

3) Mab2 Aaimals (cont.)

Greup 1 Group 2 Group3 - Group 4

BEST POSSIBLE COPY

. Dmging’ . 18 mg/kg! 20 mgiegf 10D mgitg!

Paramatar : Sand waadly tatce waakly twice waeky . twlcs aaadly
Maan 5.53 540 §23 572

Glusose 3D .13 230 133 1.24
{mmokL) 3 v 1.43 2459 2.33
N A 3 4 3
Maan 1.35 1143 100 1.21

incegante o) 0.13 a7 2.19 2.03
Phesprorus SE 907 5.23 839 2.83
(mmokL} N 3 $ 3 5
Maan 2.9t 1] 230 2.33

Calclum 50 a.07 310 206 316
{mmeeL} 3 9.03 3.53 233 .08
N 3 4 4 )

Maan | 153.29 13934 | 15738 159.97

sogiun 30 1.72 144 204 2.33
[motL) s am 372 192 1405
N. & 3 4 &

Maan 453 454 4.13 413

Poizsskm E1a] 032 2.51 o081 3.23
[MMoEL} 1] .03 S]] .31 312
N ] 4 & 5

Maan 119.35 109.34 163493 1063.33 °

chiceto: 30 1.12 197 19235 1.02
(mmotL) 38 o047 324 033 3.42
N ' 3 2 3 5

‘ Maan 3.23 43 513 3.54
Tatal 3D Q.51 3.42 243 1.33
Chomstarst 3B Q.21 5.H 321 3.56

(mmotL} ) 5 & 4 3

Staltsteal anaiysis was perftmiad using SAS 12leass 6.12
Significantly diffarent from-cantrol: < - 353 corfdenca laval
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Graup Maean Chinical Shemisky Data CLE Stugy No. 1933-002

Cecasion Viaek 25
_AyMaia Animals (eenty
Greup 1 Group 2 Group 3 Group 4
B mgig 18 mgkg 20 mg/g’ 130 mgisgf
Paramaiar Wik wealy tafce wesky twice wadkly twic waaxly
Mean C1pa T 230 o128
Trgycerkes SO : 013 1.54 218 3.35
(mmokL} se Q.03 932 210 223
8 3 1 4 . 5
‘ e 324 ssm asss .45
Tetal Protsin 3D 255 518 533 187
e 38 : 115 223 257 1.91
: N 5 4 4 5
Men 7 1538877 andse 12408 34575
Creatine 50 . 56.24 13H 16.36 43128
Kinase: s& ‘ 7 5635 © 3 17507
U} N 5 4 § 5
Mean - 5467 IR © o sze9 - §3.41 -
Albmin 30 1.55 432 134 527
9L . z€ _ 0.63 24 242 . 2536
- N 5 4 4 5
Mean - ZrTr 2632 - a7 33.08 -
Gleawin ) 253 3.50 151 294
fgi) 38 1.65 1.20 9.31 202
8 5 : 5 , 4 H
sdean 159 o2 - 173 1.55 >
ANGR3e 3D 02t .41 5.16 2.36
sE 0.8 3z 308 215
N 5 : £ 4 5

Stalistical anaiysls was performad using SAS ralease 512
Sigaificanty Jiffareat from contral: * - 35% confidence leval
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Sroup Mean Chnleal Chemighy Data CLE Study Ko 1335-004

Copasion Viaek 35

Prodain Sroup 1 Graup 2 Group 3 Group 4

Electrepharasls I mgingy 18 mgg/ 20 myyikg! 190 mgfags

Paramatar taica weanly tafea waakly bwica wdakly fivkea waexly
Maan 8.3 £3.4 §d.9 509 -

Albgmin 50 3 34 26 83

3 ] 0.9 17 13 24

N 3 4 $ &

Mean 25 24 25 32

Alphat- 50 o3 3.6 a.2 os

Globuiln 3e ot 3.3 . a.1 02

(%) N 3 4 4 5

Mean 25 2.1 310.0 83

Alphaz- ! 1.3 1.2 0.8 21

Glcoulin 58 3.4 3.9 9.4 D3

(%) N 5 5 4 5

Maean 121 33 a9 453

dea 1] 23 2.9 1.4 13
Globulin s 2t 2.4 Q.7 0s -

(%) N 8 4 4 5
Mean 133 19.7 143 164~

Gamma 30 i3 3.1 a8 33

SIcbEn SE 33 1.3 9.4 1.5

%) N 5 4 & &
Maan pedak 219 1.79 135

ANG 360 30 .23 237 222 337

1 9.03 . 5.1 o1 3,15

N 3 £ 4 ]

Statisfical 3n3ysls was saromad using 2AS ralease 612
Significanty airarent fmm contol: © - 353% corsidencalaval
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Broup Sean Clinical Chemisiy Data | CLE Sty No.1935-004

Cueasion VWaeK 25

o) Famale Anknals
Greup 1 Group 2 . Gooup 3 Group 4
3 mging 18 mgn:gf 30 mgkgf 100 mgrxgf
Paramatar iaice waakly twica wédkly hvice mﬂy twlce waguly
. sean C 3 373 342 3.51
Totl Blirubin© 30 0.83 239 D76 0.83
(Ut} 38 0.37 520 233 a8
N 3 4 . 4 » 5
Mean 3.9 4233 3053 43.80
Creaming 3B 8.7 194 209 353
fumotL) £ ka3 247 1.04 144
N 5 _ 4 : 4 &
Mean 235 237 339 343
BUN 30 0.63 5.57 b.56 AT?
(mMotiL} se 0.3t 229 228 a.31
N 3 4 3 &
Maan 128.57 9a.72 103.09 17.01
AST 5 2064 15.40 . 2230 .93
{un) 38 923 770 1113 15.08
‘N - 5 3 4 &
Maan 3.83 72 2451 3.14
ALT 30 7.73 - - a7
ULy Sk 3.9 - . 2.35
) 4 2 1 3
Mean 194.83 104.25 123.31 125.33
Tetal AP 30 34.05 733 3210 55.73
) se 1563 3z 2605 23.15
N 5 4 4 5
A Mean 39.22 209 3.09 9.37
G6T 50 40,67 1123 734 7.32
[uL) 5E 222 254 : a3 319

‘N 3 4 4 8

Stardand dwiaticn and standard eror nat casautab:l for lm man mr« va}u«s
Statistieal anarfsis ‘435 grformad usmg 3AS n!laase &12
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BLA No. 125319

-

Group Mean Clinical Chamistry Daty -

CLE Sludy No.1335-004

Cneasion Visek 25
&) Famale ANEMAls  fcordy
Sreup 1 Group 2 Group 3 Croup 4
3 mgiRg 13 Moy 20 mgieg/ 1020 mgg/
Paramatar & weakly taice weakly Ry fwics wasdy
Maan 7.13 333 593 443
Gluoose 50 23 D.28 1.79 &.91
(mmee) S8 1.04 .23 0.30 2.37
N 3 4 L] 3
Maan 1.3% 1.19 1.56 t.09 -
Inorganie 30 0.23 2.08 252 .24
Phesprorus S a.13 224 D26 215
(Mol ) N 3 4 L] 5
. Maan 255 & o) 291 293
Calcim 50 Q15 2.53 314 320
(Mot} 38 a0z 2. 297 9.03
N 3 3 3 s
) Maean 152.53 1651.20 163.73 163.33
Sodltm 3B 2% 122 139 429
(enEnokL) SE 1.34 5.52 534 175
N 3 ] 4 5
Mesn 433 20 459 433
Potagzum 3D 0.57 an 578 2.5
(mmeEL} 3 .35 .28 238 9.33
N 3 4 F ) 5
Ma3n 193.43 199.52 11197 110.38
Chiodoe 50 1.0t D44 2357 364
(enrnolL} SE 0.4 232 1.29 .43
N 3 4 4 5
) Maan 387 4.13 451 447
Tstal 30 2.4 331 120 1.03
Chomstarct  SE 0.29 5.49 2.30 2.44
(mmotL} N 3 4 4 5
Stalste andlysts was partomad 2AS ralease 6.2

Sigaificantly gitzmat from control: * - 35% confklence lawal

107



Reviewer: Kathleen Young, Ph.D. , ' BLA No. 125319

L3 -

Group Mean Clinical Chemistry Data a.EshzdyNa.1§33~am

Cocasion Wisak 25

Gmp 1 Gioup 2 Group 3 Greup 4
0 mgyngs 13 mgfgl - 20 Mgk 100 mgkg?
?aramew‘ t'am mlay hnmwmegg% meumn?; mce wgtm

Maan 33.46 3120 - g2.02 3535
Totat Prefein 3D 351 228 .60 14.26
oL} 58 N 1.14 4.3 4.19

Mean 2:0.16 177.33 583.19 196:18
Craztine 3D 137.18 B34 547.45 7708
¥hnase 5B 5135 4177 7373 N4
{WiL} N 5 4 1 8

Mean 35.14 33.02 s4.24 5130
Anumin 5D 7.4 2.41 4.52 .07
oL} . 33 1.21 2.3 239

Mzan 2332 2317 35.63 34.35
Gobuin 5D 345 285 1082 732
R 32 136 1.42 5.4t i
N 5 4 4 6

Mgan 1.36 © 183 182 1.58
AG Rafto 5D o2 o &35 443 0.a?
3K o .13 923 035
N ] : 4 4 &

Stattstical amlyss was mm'&:l usmg S relazea 612

BEST POSSIBLE COPY
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Group Mean Clirical Chanvstry 0ata CLE Study No.1339-908

Cecasien vieak 25
i Famals An reent.)
Protein Growp 1 Sroup 2 Group 3 Greup 4
mlmpno:ws 0 mgkge 1My’ 20 mgpxgf 130
Saramater faica wedidy hwica visasty SACR AR taice weakly
Maan 8.2 339 333 3.8
Abnumin 3D 2.1 3.5 55 4.2
(%) .4 Q.2 i3 33 1.7
N 5 4 4 &
AMaan a5 23 2 ped-}
Aphat- 5D 0.4 03 2.3 a.8
Siotuln S - 02 0z 34 a3
i%) N 5 Et 4 6
Afean 3.8 93 43 3.6
Apral- 3 07 o7 28 10
Slotuin 1.4 a3 o3 1 24
{%) S 5 4 5
Mean 12.9 104 3 12.8
Bt 30 14 1.5 %2 .3
Fotuln .4 0.6 a3 23 35
{%) N 5 4 3 8
Mean 137 132 T 17.3
Samma Eo) 37 21 239 3.3
Slotuin SE 1.6 11 43 - 22
%) N 5 4 4 [
Ataan 172 1.7 1.47 1.45
AIG R 3D 0.5 323 08.28 02
52 037 214 Q.13 ot

Staifsieat aralysts was perrmat usng SAS miagre 6.12

Urinalysis: No treatment-related effects during the Treatment and Recovery phases; the
results (group means) of the urinalysis assessments at the end of the treatment period,
provided by the Applicant are presented below:

BEST POSSIBLE COPY
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- - - w——

.ot s e

GopMemUmsAmysSDda | CLESKYNo.193508
Cocaxion Week 25 ’

1 mivpamin 2 i m3 — amp4

. 8mong 10 mgky WmgRy  0DmyNy
Saramater ma\gw g aekly ok weedy balon wiexy
’ Maean 72 - 3.1 59 53
Voume, . S0 a6 21 ... 1a
(L) s& 1.9 1.0 13 as

N 6 K F 5

taan 1007 1.007 1010 1.£03

APPEARS THIS WAY ON ORIGINAL

) Famae ANIMAS ) ) N . | _
Geeep 1 © Group2 Group 3 Group 4
. 0.meyng 19 mg/hy 30 myXy 130 mgray
Daramater T ey tMcewasly worwaEly  Iwick ety
Mezn a8 38 © 83 af
Volume $0 30 41 37 12
fe) sE 1.3 21 19 0s
N s K 4 5
Maan 125 120 Y 4 1017
Specific 30 2609 0003 0855 0.010
sE 0.003 aon2 03 o004
N 5 3 a &

Recovery phases; the results (group means) of the male hormone analyses provided by
the Applicant are presented below:
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Sioup Mean Hermone Aratysts Oats CLE Study No.1925-004
Testosiercos (Pmolit.)

Groep 1 Group 2 g 3 Group 4

_omghy 10 myke? ANmgRg  100myy

Socasian Iatce wekly wioa assakly - Micawaeily . balca waeuy
Sredese-2  Maan £0.36 azo 2157 4T
20 £6.39 100 2345 5034

3z 735 320 1423 2né3

N P " M 5

Pra-dcse-1  tasan 759 2244 435 1221
sp 071 2197 335 a3

se 2478 39 - 162 403

N ) s I 4 5

Waak 14 Mean 54 1213 2388 1572
20 2874 1235 70 2532

5@ 1532 748 13.65 1238

N '8 34 3 5

Wask 33 bsaan 2050 2423 2349 2460
50 5232 2338 .15 s

s 2138 1243 0,83 1234

N 6 ! 1 5

Weak 31 taaan 35,38 2580
sB . .

38 - -

N 2 2

Slandand dedation and standard Mror ngt cocuaked for 1383 ivdn tnrae vanrs
Statsficas analyels was parionrad usng SAS 78353 5.12

Organ weights: No treatment-related effects at the end of the Treatment and Recovery
phases; the results of the organ weight measurements as a measure of absolute weight,
relative to brain weight, and relative to body weight at the end of the treatment period
(group means) provided by the Applicant are presented below:

BEST POSSIBLE COPY
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Greup Maan Organ Vieignis {q)

CLE Study No. 1938-004

Tenninat Kiil
Grotp 1 Group 2 Guugd Gm 4
. 8 mgng! 10 mg/kgt 20 mging 100m9‘w
Paramatar twice weasnly mmmmy tmumemy tatea weakly
‘Maan | 3544 3515 ma 3¢50
Bocyiveignt S0 SEE-7T- B M43 353 321
tMecrepsy SE 173 74 179 160
o N 5. 4 $ a
Maan a.41 348 a3 0.3
Spiasn a0 0.10. 014 2.6 o3
SE 0.5 505 3.0 0.5
N ] 4 3 4
Maah 0.04 005 905 ‘094
My 5D 6.01 282 a0 - nat-
X SE oo 201 a9 - 0.0
N 4 4 4 - 4
Maan 0.3 205 204 0as
Agranal 50 a.01 am am on
Agnt - a.ca 901 2.0 009
N i 4 4 4
Maan .07 310 .09 na7
Adnamals 9D 0.2 203 a.Le gt
o SE 0.61 5.01 8.01 om
N ) - 4 4
Mean 082 1.05, . B3 094
Kiiny 8 0.18 220 3.4 029
i SE 0.8 2.10 2.07 0.1
H 3 4 4 4
sean 0.2 101 a.20 0.36
Kdnay SD 8.19 2.20 216 014
Aght SE .10 019 3.08 097
' N & 3 & 4
o Mean 1.4 297 122 130
Kadngys 30 0.35 233 2.30 033
otat sg 0.17 9.20 315 017
N $ 4 3 E S

Statisdcal anAlysls Was pareimed using SAS Riwas2 412
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BLA No. 125319

Greup Maan Organ Vieights (g)

Taemninagk Kl

Group 1

Gioup2

GLE Study No. 1330-034

Gm;

@mp 3

dmghy  10mghy  dmgay wng'ty

Paramater e A'eemy mctwuw hmn xemy rales waakly
Mean 19.27 1253 11.16 11.16

Livar b 4} 1.35 543 132 243
S8 Q.57 34 .86 23

N 4 ES 4 4

Maan 0.57 343 262 0s4

Tesds 4] a.10 D04 9.0é 393
k34 ae a.cs 592 2.3 0as
N 3 4 3 4

Maan a.za p o] 2.62 084

Tagls 50 a.13 D 207 0as
aght SE 0.08 202 2.04 004
N 4 4 ¢ 3

1/a3n 1.16 297 1.3 123

Tagias b1 2] Q.32 2433 213 o7
inta SE a.11 084 L6 om
N 4 3 L 4

Mean 2.1 D212 213 2493

Zpiigyms 8D am 202 204 pa3
it S a.ce 1>} 202 am
N 3 4 4 4

\aan 0.18 929 2.12 0.13

Iokicymis 50 aR o 202 094
dght 13 a.x 294 2.0 092
N & 4 4 4

Maan .21 13 324 DR L]

Soigicymites SO o.c2 n.a2 2.06 035
ol b 9.01 201 303 a3
N 3 4 £ 4

Vaan 9.19 216 2,19 ais

Saminal 3D a.08 396 368 oar
vassiay SE a.03 2.02 .84 094
M 4 4 4 34

Statfsticsl anIyels was parcmed using SAS rRleas28.12
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-BLANo. 125319

Greup Mean organ Vieights {g)

3) Mol Arimals_cont)

Tesrninal Kill

CLE Study No. 1330034

'm,mu 8B
;aratrgms) N

atz

plox]
ploy ]

215

0.10
0as

Heart <D

223

3.37
313

224
8.26

318"

a3

.13

a.ne

250
430

T80

a.57
049

837

033
o3

Maan
Frultary 0
SE

a2
plain]
0901

3.010

8.0a2
.00

oA
gae2

006t

3. 012

0. Eﬂi

Siatislical anayels was parfprmed using JAS rafease 8.12
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Group Maan Organ VHIgNtS {g)
Tarmniaak BN

Group 2
10 mgiegt
twica weaky

3 my
tmma\u:lgy"r

X34

CLE Study No. 1339-004

Group 4
190 mog!
talce wankly

354,

Mean .
Sogy Wegnt 5D 334 443 363 o1 7 |
atMNeercpsy 5B 221 04 132 132
% N 3 Fl & 4
Maan 9.63 34.33 2.63 Q4n
Splzen =14} 3.15 514 314 nas
SE Q.09 2497 o 013
N 3 4 4 3
Maan 0.03 397 .08 nar
Adranal b2] 3] 9.0 ] 303 02
9 k1. 4 a.co by am o
N 3 4 4 F
Maan a.cs 5as p7-] jae
Adraral s - a.n 233 301 022
fght s 0.00 203 a.co na
N 3 4 3 4
Maan a1 312 .11 a3
Adranals SR a.01 2.02 .03 034
il o] a.0o .91 .01 na2
N 3 4 & 4
Maan Q.81 1.95 2.92. 196
Keinay 50 0.8 3.12 212 021
fatt 2] Q..o 205 2.06 R B ]
N 3 4 & Fl
Maan 9.55 1.05 2.57 195
Kxiney 50 a.19 345 113 3t
fght -4 Q.11 2403 .08 D13
N 3 4 3 3
Maan 1.53 218 1.89 213
Xudnays g1 o2 0.33 D13 373 054
ol | ] J .50 n.a7 314 1 Je:
H 3 Pl & 4

Stagstical andysls was pariermed using SAS raleas .12

BEST PO

115

LE COPY



Reviewer: Kathleen Young, Ph.D. _BLANo. 125319

Group MasanOrgan Wfgnis (o) CLE Siudy No, 1938004
Terminas KN i '

Mean 0.6 009 b37] 09

Ovary 8D 0.2 nar 303 nas

et SE . a.ni 2.03 am 093

N 3 3 3 1

- Maan 006 210 308 083

Onary 3D 0.2 D87 . oM 004

D agrt SB a0 03 1> naz

D Maan 0.12 212 315 o7

Cvanes s 0.03 AT 05 005

kel oty se o2 0.07 a.m 004
o N 3 .4 4 4

e Maan 813 nw 815 021

£ Tryrold 50 0.03 206 .03 a3

£9 ) Sg a..2 a3 203 0o7

daralhyroldsy N 3 1 4 4

= W Mean . .77 212 197 - 203

. Heart S0 9% 2.38 eIt 039

frvenn SB a1 213 e 020

£/ N 3 4 4 4

fae) . Maan a.1 3.13 7.56 8.31

i Srain ) 0.54 .21 8.70 027
Se N BN ¥ 3. N7 O

N 3 4 3 P

Maan 0810 gott  oM3 | 20H

Stultary SO QI04 2.c03 o002 D.00%

se - - goo2 Y TR 1 TR 1

N 3 . 4. .4 e

Slafredcal IAYsls WAk paricmmest usng SAS RIE352 512
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BLA No. 125319

Group Maan CryanBody Walght R3lios (%) CLE Study Ko 1938-004

Tamn Kil
3) MIre Animals
Gronp 1 Gmup 2 Group 3 Group 4
Ioghy  10mghg!  0mgky  100mgeg
Paramatar tchacaily  Calcaweeky iwikewaekly  Ealeaweaky
vaan 3344 3518 3704 3€6.0
Segysveignt 5D 34.9 T43 33 23
atMecrcpsy 38 i7.3 74 119 182
143 N 4 4 3 1
Maan .12 D12 .09 a13
Splaen 50 a.02 p DY bin 032
- SR o 395 2.01 nas
N 3 4 4 3
Mxan Q.01 1392 301 o9
Agranal sp 0.0a 301 -B.00 oI
et SE a.ce 5.2 ..o - Q00
N 3 4 s 4
: Maean am pi}] 2.01 29y -
Adraral 50 a.co 2.93 3.L0 LT
dght. =1 3 0.co 200 3.0 0.29
N 3 4 4 4
vaan a2 333 2.2 0a2
Adrarak f219] Q.00 .01 2.09 0.30
i~ | S8 Q.00 3.9D .00 0.93
N 4 4 4 4
Maan Q.35 323 .83 025
Kvinay S0 am .02 1.02 03
L34 SE a0 2.1 3.01 ga2
N I | 3 'y 4
1aan 2.2 322 2.37 £2s
idnay S0 9.03 3.91 3.02 pixy}
fight ] a2 2.9D 9.6t oRn
N & 4 & 4
1e3n Q.52 37 .82 032
Kuineys 3D 0.6 933 .03 094
oL~ | S a.03 3.9t 3.2 ga2
N 4 4 4 4

Stareycal anxysis wis parormeg using SAS r2leas2 9,12
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Gaoup Maan CrganiBody Welght Ralios (%) CLE Study No. 1338-004

Termingt Kiil
Group 1 Group 2 Group 3 Group 4
9 mgixg! 10 my'egy W mgRg  100mgtey
Parametar bucawaakly Geicewdekly buxeweekly  falca weakly
Maan 269 338 3.0 302
Livar 80 a7 .36 319 n3g
SE aca D43 a.6a 023
N o a & -4
aan a.16 D14 [0 R 0 o7
Tesls S0 a2 .92 01 091
et S8 ast am a.co oo
N 4 E 3 4
Maan aiv D.14 317 R £
Tegiis £0 Q.02 002 .01 0.1
fignt S4B 0.01 Dot Y as
N 3 4 3 4
Maan 0.23 527 2.3 D35
Testzs so 0.0¢ .04 2.01 a2
ol | SE a.c2 332 f ¥x 2] iz}
N 4 4 4 3
Mean a3 203 a3 a3
Zpdigmis SO a.co. LYY a0 s
rat SE 0.ca bt 2 X2 1] k1)
N 4 4 4 4
aan 0.3 fa2 . s 0.03
Ioigiymis  SD a.o1 oY) “am og
agit s a.0o 2.0 2.C0 o
N 4 F 4 4
Maan 9.6 D35 .07 nas
Zoldicymikdes SO a.01 3. 3.01 0az
‘ot SE a.o1 L] 2.01 om
N & 4 4 4
Maan aLs 303 2.05 004
Ssmnat SO 0.2 202 9.02 0oz
vaseies SE Q.01 h15 4] 301 137}
N 3 F 4

 Stafisical anaiysis was parfcrmad usng SAS r2leas 612
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Gooup Maan CrganiBody Waight Ralics (%) CLE Study No. 1939-004
Tamnat K
3) Mdlg Arimals icont)

Gooup 1 | '-'Greupz . Geoap 3 Group &
3 g/ 16 mghgl W/rgRy 190 mokgy

Paramater twicaweakly  balcoweekly hucewaskly  falca weokly
WMean Q.03 Das .06 Qas

Srostate a] Q.01 .01 Q.02 0at
SE 9.0 D 2.1 D.a1

e N 4 4 4 1
Maan 2.03 Da3s - a2 no4

Tryeoid S0 ant 3.2 2.0 0az
Mmoo SR .- 0c8 2.00 3.m o
D3raihyroldsy N _ 4 4 4 F)
Maan a.61 354 a.£a 0a3

Heart 5D a.03 S.06 .63 0as
58 a0 203 n.02 094

N 4 1 ¥ 4

Maan 232 el 2.14 222

3ral 20 0.2 D23 2.a nas
4 a1 314 8.3 a2

N 3 4 4 4

- Maan 2am3 2002 0303 2043

Puttary b1 ) 0.am a.cat aam 300
SE nace 2.CaD nace 3.Ca0

N $ 4 4 4

Staistieal analysls was pariommed using 3AS raisasz 6.12

119



Reviewer: Kathleen Young, Ph.D. o ' BLA No. 125319

- -

Gmupmm cwemmgmnam m rw fmyaao 1939-@34
Tesninal Ki

b) Famaia Animais

T 1 . Graupz 3 3 . GNJLDJ
GmoRy - Omghyt  0mgRy  100mgiky

Paramater Mo&mmy ggice_weetay - beicdweelly  twicaweekly

Mean . . 359 - L1 - 94 - 3593
Scoy Weight S0 334 403 363 64
atMecropsy SE 22.1 204 132 132 -
) N 3 PR £ 4

n . 018 ais 0w 0n
Spizen st 0.7 - 245 CTats T der
o4 233 a0s 0.03

Maan 002 502 802 0a2

Adrana) 30 0.Co Y S T -G

ost SE a.co 2,50 .00 090
3 v

Maan 062 a3 . 2.81 naz
Adrznal 8 a.co 280 a0 0o
aght SE a.co " Ban 3.0 gl
4

Mean 9.03 203 .03 233
Adrenals 50 a.co 208 .01 on
et~ | 1. J " QLa - . 11 ] 60 - DD

Mean 0.26 229 .26 029
dney 0 .02 004 2o 092
rat s2 a0 202 - an 0.2

Maan 037 23 29 029

Kuiney 50 0.03 502 a2 0os

gt 38 a2 3 ast 0o3
1 :

Maan 2.5 F 3.54 033
wiineys So ane 206 3.03 01
‘et SE a.03 203 2.01 09%

Staffetical AMFSIS WAS PIFCITIEE Usng SAS r2ieass 6.12
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Geoup Maan CrganiBody Walght Ralios (%)  CLE Study Ko. 1320-624

Terminal Kill

b} Famai Ankmals_(cont) ' N
Gopl  Growpl Group 3 Group 4
i 10mgkyf amgay 100 mghg
Parameter wcaaesily  Gvicewedily  wcewaekly  Galca weskiy
Maan 3.43 33 319 353
Livar 50 Q.81 2.43 213 033
Se a47 221 2.08 042
N 3 4 I 4
Maan am 2023 802 093
Ovary 50 0.ca 2.92 0.01 0a2
i S8 0.0 2N a.ca 0a1
N _ 3 4 4 4
Maan g 203 2. a2
Cvary SB a.co 202 3081 091
dgrd SE ace 29 - a.fo aat
N 3 4 3 4
Mean 2.3 293 2.02 033
Cvanas 30 a.g1 204 2.m 0.2
ol Se a.ce 332 a.m oAt
N 3 4 4 Pl
Maan a.0e 203 a.04 0as
Thyroid 30 8.1 2 2.01 D4
N 3 a.o 201 201 o
Darakiwyrolisy N 3 4 4 1
Maan a.51 357 .57 057
Heart 50 0.5 in 205 s
3E 0.03 5.2 Q.2 034
N 3 4 ©a 4
wean .37 .22 2.9 233
Sran sp a.42 222 219 o2z
SE a.2¢ 211 a.co 011
N 3 Fl 4 )
Maan 0859 2.003 © 0N 2003
Pruttary 1) 0.3 2.0 0.0 9.033
SE 0001 2.001 0.aco 2.003
N 3 4 4 4

Starsyest analysls was paiemad using SAS r2leass .12
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Group Maan OrgavBrain wqgm Ratros m cuz mwm 1939.004
Tesmings Kl
. ' =) - e———e - ' _.... e

- Grovpd
180 mg'kg!

arain Weignt 5D 'ags T @ a8 053
@ sE 013 2.3 229 032
N _

547 423 625
348 08X 035

} Mean ads 256 .60 047
Adranal sB 0.0 T 8.03- 02
et SE CY: S X 3.5 025

3 ,

Maan 048 D@2 a4 . o

arend SD. @12 OmM 213 088

Hght P 0.C6 207 266 da4
3

Maan- 0.29 1.23 1.4 03p
Adranas geia) 9.z a3 &17 © o013
iotat SE ot D13 a.03 033
N 4 4

i 124 1am 1177 11722
Kidnay 2n 1.91 1.55 117 233
et SE 05 2.33 8.5 147

Mean 133 230 124 1193
Kudney sB 238 1.35 .31 204
agrd 58 1l amr a8 102

Maan 48 2830 2424 23458
Kiineys S0 4.13 -5 74 247 L'37
g~ | 5B 268 133 .23 243

N - o A R . 4 . .4,

Stafrsgcal mayslswgg'pémwanum&s releas2 6.12 o
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Group Maan OrganvBrain Waight Raffos (36} CLE Study No. 1338-604

Terminat Kl
3} MyeArimals icont.)

=

Groug 1 Grauwp 2 . Group 3 Group 4

G mgug! 10 mg/hgt OmgRy 100 myky

Paramater tcewaskly tMoawaeny ltwicewasnly  fvica weaky
Mean 1235.44 15334 149,94 13819

Lhoar Sp 14.60 31.74 1438 3519
: 58 720 3337 713 178D
N 4 4 4 4

Maan .53 5.00 778 7.9

“Tasis sD - 1.17 D34 3.42 123
et 57 Q.53 o7 221 0.a2
N $ 4 3 -

Mean 7.23 S 7.0 892

Tasss SD . 145 na1 237 145
dAght se a.72 D21 .13 073
N 4 E 4 4

Maan 14.16 121 13.58 1592

Taaias 213 257 293 a.51 25
iota 1.4 128 247 2.31 1.32
N 4 4 3 E

vaan 134 123 1.57 1.14

Zpidiyms S0 a.L6 237 0.43 0.32
nest SB 203 5.13 221 o186
N 4 4 4 4

Maan 1.36 ;.03 1.43 1.13

Ipidiymis SD 0.33 213 2.30 033
dghyt SE 0.13 293 2.18 013
N & ES & 4

Maan 260 235 3.03 232
Seiticyrmides SO 0.2¢ 3.37 pE: 0.55
ot Se a.12 212 2.29 0.33
N 4 4 4 4

ra3n 223 209 243 133

Samindl 5D 0.69 247 .59 034
Pa5iies Se 0.3 334 2.43 0.47
N 4 4 4 4

Stalietical analyels w3s pariormad Usng SAS raleass 6,12
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Group Mean OrgarvBrain ‘Naight Ratios (%) CLE Study No. 1939-004
Tesminat Kl

Gmm ‘ éréup.z | Gmups _'Graupu
Q g 10 mgA 3 pgx 190 Mg

] Maan 215 134 M 2235
Prosiata =12 ’ 0.24 2.36 .55 032
SE 0.1 &3 a.43 031

Maan 1.31 . 142 CLEs 132
Thyroid 30 0.52 027 8.5 1.30
{un e 0.26 013 0.26 055 -
Saratiyrolds)y N . 3 4 L4 4

1aan 26.54 23.35 23.39 2834
seart so 2.55 314 356 539
S 1.28 137 1.63 294
S 2 e A .9

Mean Q17 3113 : RS 2.143
ultary S0 0914 2.022 0939 9.024
SE Q.207 a.n1s- L3 g.012
N 4 4 4 4

Stafistical analysis was partcrmed using SAS raleas2 6.12
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Greup Mean OrgavBrain Waight Raffos (%) CLE Study No. 1339-004
Temmmat i

Aaramatar
Sranwaight SO 058 221 378 027
94 sE 0.3 2.4 235 o4
N 3 4 4 4
Maan 7.70 £43 359 433
Splzen D 155 178 238 azs
SE 0.ca 2.33 1.13 143
N 3 ‘4 rE 1
Mean ara - o3 274 03z
; Adranal sp a.co 9.14 2.7 030
fullcd ot SE Q.05 207 2.14 015
p— N 3 4 4 4
: Maan a7 057 .20 070
Adranai ) a1 222 20 n22
it SE 0.06 Dt 2.0 o1
N 3 - 4 4 4
yean. 140 130 134 1351
Adraras 5D .17 518 9,28 e
‘ot P 0.1 2903 3.13 035
N 3 4 3 4
Maan 1128 1235 11.52 233
Kxinay 3D 268 122 105 23
‘act SE 1z 255 2.53 142
N 3 1 s 1
Mean 11.50 1231 1217 1238
Kngy S0 301 .50 143 33
Aght SE 1.72 238 312 195
N 3 pt : 1
Maan 23.09 2557 23.69 - 2857
Kdneys  SD 5.60 1.42 25 6.55
ot SE 3.3 n74 135 332
N 3 4 3 4

Shatredca m&yslé Was parformad using SAS5 218352 6.12
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Group Mzan Organvrain ‘Weight Rafios (%) CLE Study No. 1929004
Temnatn R
) Famae Annals {cont)

C-mupi Gmt.pz C Geoup3 | - --Group 4
o OmgRy . 10mghgt gkt 190 mgky
Aaramater tMce waakly . twiceweekly tuce aaeKly | talcd ey

Meaan - 15020 13877 - 139.84 - - 150.15.

Lhgr S0 £6.83 371 . 5. . M
SE ns £.35 L0 Pt

1 4 4

Mean a7 122 Y 105
avary so 0.23 n.32 227 070
et 38 013 D41 AT a3s

. Maan 075 . . 1.18 S : X< S o I -
iy B Q.26 D31 2.20 043
3 +):4 se Q.13 D20 - b SE1 024

N 3 4 4 3

Mean 143 27 K- <+ B
Crvartes 50 045 182 253 09s
ot SE 9.35 231 237 043
3 4 4 4

Maan 1.60 213 188 243
Tryecid 5B Q.2 553 .51 135
Wit SE 0.13. 834 9.25 073

i 3
Daratiwroidsy N 3 1 4 4

Mean 2.0 25.30 24.51 2508
Heart S0 274 402 086 543
SE % 29 .8 272
N 3 1 FE 4

Maan 0127 0.122 - D161 2.133

Putary sD . - 0o Y TR - 0024 202
se 0423 2.017 . 012 9.005
N 3. 1 2

Slatiscat-analysls was parfomad using SAS r2ieas2 6.12
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of testicular tissue: No treatment-related effects at the end of the

treatment period

Growp Maan Pow Cyfomednie Sata CLE Stutty No. 1928-004
TegBiular Tissus - Coeaslon 3t necropsy

Tarmiral Ki
Gooup 1 Group 2 Group 3 Group 4
A ragingt 10 mgkgyt 30 mygikg' 13D gyl
Paramatar twice waeRly tatoa waaky twica aaakly tuica waedly
Lan 783 526 7.23 5684
Lat Testis SD 127 190 1.34 132
HC (%) SZ .63 D395 0.37 D86
N 4 1 : & 4
~ hRan 35.63 3843 B2 37.32
Lt Taslis 3O 103 478 338 229
1C %) S8 200 a3 179 1.19
N 3 4 3 4
hi2an 13.87- 1457 13.36 13.723
Lt Tsells 3D 1.13 133 115 280
2 %) S8 2.59 092 058 245
N 3 ' 4 4 4
K3z3n 300 470 443 433
Lt Tagfis 20 347 035 Q47 2492
sph (%) S8 .24 na? a.24 D46
N A 4 4 4
E3aan 13822 1433 13,45 1393
Lat Teetls 3O 1.59 246 2.3 145
40 (%) s .79 123 1480 2.73
N 4 3 & 4
~ haan 255 2073 2334 2230
Ladt Taslis 3D 431 158 1.1 3
Debrs (%) S8 213 034 053 .17
N 1 4 K 4

Statrstical Analysls was pariormed using SAS r2ieas2 6.2
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. cmm——-

" Goougy Méan Fiow Cytomedic Dafa  CLE Stucy No. 1935-C04

Tesdicutar Tissua - Occasion at necropsy
Tarminal K

GIoup 1 Group 2 Group 3 Graup 4

. & mgigy _ 1omgigy Ay . 100 mgige

Paramaiae twice weekly taics waekly twrce waskly tnics weanly

haan 774 626 6.38 315

Right Taslis SO 1.01 23 a7 301

HC (%) 3E 259 - 113 a43 150

N 4 E 3 4

K3 8.5 3 30 36531

Right Tastls SO i 353 258 338

ic @y S8 167 - 131 122 . 1483
N 3 4 4 4 -

A Maan 1343 1435 132 1385
Right Tastis SO T4y 018 183" 113
acp 88 a1s 024 057 - bE: )
N a1 4 ES R

1sean 133 535 3.16 52s

Right Tastis 20 2.67 336 041 151
sph %} <2 .32 118 a:20 930
N 4 4 4 3’

Maan 13.89 1373 1353 14.51

Right Tastis. SO 140 123 2.13 232
ac sy sE am 052 109 141
N 4 4 4 )

Mean peg = 21 2109 2214

Rigrt Tests 30 V4014 218 133 273
Ssbris (%) SE 207 129 032 136
N 4 E 4 4

Statistfesl An3lys!s was parformed ushyy SAS r3feasad.12
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Group Masn Fow Cylomatrie 3t CL2 Stugy Na. 1929-004
Tastionlar Tresua - Cecssion at necropsy

APPEARS THIS WAY ON ORIGINAL

Tarmiral Ki¥
feont.}
Sroup 1 Growp 2 Group 3 Group 4
Imgny 10 mghy Wmghy 10D mgry
Paramatar hoe waaRly tades weaky taic maﬂmy Wice waekly
- —— - - i ptepyn .,. IS rap o e ememen amaae e nnn s e
Maanct  haan 784 836 7.13 539
Letand 3O 2.52 158 1.3 157
) Rigrt Tashs 32 a.46 034 056 573
s HO (%) N 4 1 4 4
@ Maanaf  Maan 3760 3895 B2 3542
Letand 30 360 332 EEY 252
ol Rlgrt Tasts S8 1.20 176 153 131
1) N 4 4 2 3
e Mmnct  han 1372 14.32 1454 1371
Latand 20 1.03 138 133 233
Righi Tasts 38 2.84 034 Q.57 EN7
£M T N 2 Pt K 4
&) Maanct  Maan 269 527 430 491
Latand SO 2.34 147 Q315 123
o Right Tastis S8 317 074 0.13 262
sgh (%} N 2 1 4 1
£ Maanct  Masn 1350 1435 13.33 1525
w Lﬂ ang 30D 1.43 1.48 212 134
_ Righi Tashs 28 2.73 074 126 292
L N 4 Fl 4 4
Maancf Maan 2245 218 2.7 <2232
Latand SO 359 175 241
Right Tasts S& 1.20 037 872 121

Dabns (%) N a P ] Pl

Slasstical Analysls was parfonmed using 2AS raleasa 8,12

Gross pathology: No treatment-related effects at the end of the Treatment and Recovery
phases; the results of the necroscopic examination provided by the Applicant, are
presented below:
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BEST POSSIBLE COPY
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Sanll 3 o 9 o 2 b a ?
Ingaction site

flasantoan . ] @ [} b} 2 9 L} o
dvas :

Preataaat weasels 2 L4 b a 3 L4 [} 9
Sung .

Flasglourad Pocan b3 @ 1 [ 3 & [} ]
standibular lysph code

nad 3 3 ] 2 2 t 2 H
Snanzaris lymph zoce

M T 3 2 3 2 z 1 J
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Clacolourad toman 3 ] 0 L) 2 4 9 "1
Thywus

Rat H 2 a ) 1 9 1 2
Thyvold

Taz3e 3 9 ° 3 & @ Q ‘9
Ki13 Sypas Bacovery

SEmupe t q L}

Tizaue Sexz ] b ¥ ’

Tbaarvaizion Hrxtmes z 2 2 2
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tana Soink
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lazgs e 1 a 3

Histopathology: No treatment-related effects at the end of the Treatment and Recovery
phases; the results of the microscopic examinations provided by the Applicant, are
presented below:
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Haz rsasckabis H 2 3 2 3 ] L o
Cagenaratise 2 1 [§] g 2 ] il a3
sinarslisstion 3 % i ] 2 1 9 a
Hawmsarcoege ¥ 1 ¢ a = 2 a o
Infleomatiza 3 b 1 i} 2 [+ [\ i
Indlasmatasy cail tecd b 2 1 2 ] 5 a ]
Fihzomix M o [ H 3 1 a 9

BEST POSSIBLE COFY

131



Reviewer: Kathleen Young, Ph.D. _ BLA No. 125319

—t———— -
. wRoUps 3 2 3 § H 3 k| %
Tinaue L 2] H “ A X L4 H v ¥
caanpvation Mraknzi $ 4 4 ¥ 3 + 3 ]
ltau [mtimsdi
ﬂumu Setapiewin 3 [>) g q g L. [} a
Indaczian site amm
Huabey axamizac £ 4 3 ¥ 3 4 ] §
Hot peaarkabile 2 L a ] 3 13 1 a
Tagmmnvatias * ] ] [} 2 & ] 9
Unczandne 3 11 1 2 3. 4 1 4
Waaaoxcasge 4 + 4 & 3 3 1 |
Infiemntisa 3 1 1 2 3 1 [ 2
Fibooniy 3 ] 3 1 3 3 2 :
Pumir-hiswr*ph.md.ﬁ.x 3 2 2 a 4 3 1 3
Tlaum .
Huaber weaadsed % 4 L] ] 3 4 E] ]
¥t reanrkshiae 4 3 4 [ 3 3 3 4
Inflamantary cadl focd -] 2] 4 a 3 1 a 0
Cryrt Msrasbasers 3 5 @ o 3 @ 9 a
tndeciion sibe iwg
Nuaber sxas§md 4 4 4 ] 3 4 3 ]
Wot rasarkabls 3 L 3 3 2 3 2 2
tﬂmw:i.u 3 ° 4 4 3 [+ o 9
Nocoanls ] D] 1 2 -] & 1 a
Hamapsrhisge z 3 H 1 3 1 ] 3
Themkma ] [ 0 i 3 ) ] a
Fiboawis 3 L 1 g 3 14 H H
Phlabitinfrariphiableis -] 3 1 4 H % 1 ke
Fefumze
Huabar axeeized 4 4 4 3 1 4 4
¥ peasrkable L -+ 4 ] z § L] 4
hdnay
Wiabes axsined 1] 4 3 | 3 4 + ]
Hok peows » ] 13 4 9 2 ¥ '} a
Tyasin tuulee 9 B ] 1 3 ¢ ] q
Tubuiar diistaticn 3 .3 q 2 3 R a 1
Bazcphilia tadbealen 3 2 3 2 ] e 1 1
Tate 3 & ] 3 3 o 4 b
Corsicul :i-#u&nticn 3 4 1] 1 g & i} [
nvuuw atmepsbiaasicn 3 ] it F 3 1 [} f
nilscatary cell food 4 3 | k] 1 4 % 4
mﬂmnta:y el infiliewsion 3 b a -] 2 & 1 a
Fibconin 3 14 ] o 2 | i} 1
Tubular pismeat 2 3 2 3 2 3 E 1
Tukular Sypacpiusis ] & ] o a @ L] b2
2dves
Nyabar axscisecd 4 4 L] L] 3 4 3 &
Wok paoackabie 3 3 [ i) B 1 ] ]
'!nmnhti.:m 3 ) 1 1 3 > ] 1
jaticn 3 i [ ] 2 b a 1]
}m?:“ar *.:ul-. Eapant & -] a @ 3 b [] i
Wanapaiandis v W H { 2 2 3 3 L] 3
Indlaoatory sall fec) H > 1 1 3 L 9 4
Indlemstary oels infilezation 3 b fl [ 3 & a 1]
Plgmantsd hiaxticcyies 3 @ 9 g 2 bl 1 ]
wlseagr s lco 2 2 2 2 a 1 a 3

BEST POSSIBLE COPY

132



Reviewer: Kathleen Young, Ph.D. BLA No. 125319

K41l Tyse:  Termiasl

Groups 3 k2 3 3 : ] 3 L]
Tigmue ) Jaxi " » R L3 14 ¥ v L4
Zhaervation Husbisrs 4 1 4 + ] ] 3 ]
4wz (Sontimoect)
Vnaculitin - 3 & a :} 2 [ ] 3
Flyeagen storage b1 ) 4 o 3 4 a a
Wpartraphy a ¢ ] [} H g [ 3,
nilissy zeatitaration >] i 0 ] 3 & n ]
tung
Huatir axemizad [ i 4 ] 2 4 3 ]
Hst vaaarkanle [ 4 : | 3 L] 3 a 3 4
nreaarkisie ] & 1 ] 2 i+ @ o
Plaugal 2isrosis/sdkasicn 3 & [] ] 3 1 a 0
Unazazy zland
Himbar sxaaizad 1 ] 4 ] 3 4 4 E]
Wt ramarkabls £ 4 3 3 3 4 S 3
[~ 2 o 3 2 3 e i1 ?
Inflaoyatisg @ @ [ 9 3 & a 1
Inflematory oaid focd E ¢ ] 3 ] 4 a 3
Manditular Iyl sode
Huabar axamiced t 4 3 3 X ) 4 &
Heg rrosrkabie 3 3 1 2 3 3 4 2
Unzeoagkahis 3 2 1 1 ? L 9 1
Agopal cangsrticodRasscsThags z t 2 3 2 o 3 1
Hazanzoria Lyme mode .
Nuakbar mxsabzmd £ 4 L] 3 3 4 3 3
¥ou reaacksbia H 3 L 1 3 t 2 %
Unseasrkaale 3 1 Y 3 5 13 o 8
Dndman 2 L] [i] 1 2 ¢ -] o
Agenal congssticalhasmczshage z 3 3 H ks 3 2 b
Finue histiccytosin ] < o 1 k] o n 4
TJanszphazus
Huabier axasbsed ) 1 4 % 3 4 L] %
ok ressrkabis b '] 3 4 % 3 3 [
Infisomnking H c b} 3 2 1 [} ]
Syaphaid hyparpiaels B [ ] ] D 1 a -]
Dpxhe narve
Huahmt sxaiowed L3 ) 4 + % 4 4 H
Hox pasapksblie 4 ' 4 3 b 4 s
-Q'l'lz‘]
Hustar sxsassed = “ - “ I, ] L] L]
gt raaarkable . B - - 3 2 E] 1
=1 - . w A X a P
Fasxy histiocytes - - a = 3 t g b=}
Lusanl hypacpisvis - - - - 2 t a 1
Bangsaas
Husber axaxizsad 1] 4 4 3 3 ] 4 4
Max raoarksbie 3 4 3 3 3 ] H 2
Yasuolstion =] 2 ] 2 2 -] a 1
“yephanyts feci 2 3 a 3 ] 5 @ 1
pisuizary .
Husbac exeaised ) 3 2 3 $ 3 L
Haz reasvkabie b 4 3 b P 4 2

BEST POSSIBLE COPY

133



Reviewer: Kathleen Young, Ph.D. _ BLA No. 125319

KAL) Syme:  Teemdewd

Bemip 3 2 3 ] i 3 3 1
Tiszun Amys H “ M X 7 7 ¥ ¥
shnagvatiam Huabwrs 4 k] 4 ] 3 4 4 L]
Misudiary (oontinoed) . ]
[~ 50 3 & 3 1 3 ¥ 2 g
Pisuloyen veeaadatian ] @ [} o 3 @ 1] 1
Minagalinstion 3 [} ) 1 -] & [ b
Pwzneid
Wosbng wxemicsd + 4 4 3 3 3 4
ot remngiabie 3 1 3 H 3 3 i 3
wppharyts focd 3 1 k] 3 3 1 3 1
Framsasw . .
Husher sxsicad 4 + 4 4 v - bl -
ot seascksbly 3 3 3 % - - - -
Binecalisnticn 3 ¢ 5 9 - . » -
iissmarTiingn a3 4 [ 2 = hd - -
Fasathyradd ) . . .
Husber sxaslised 4+ 1} 4 ] 3 4 3 ]
ok ceamckibie 4 4 4 2 3 4 3 4
et 3 & a 1 2 @ [} 1}
yaphaayts focd 3 @ 0 & 2 * 3 ]
Rz, .
Husbar sxaaisad 4 4 3 L 3 4 4 1
ot paaackible 4 4 3 3 3 3 ] H
Inflaonsticn 3 b ) a 3 1 @ a
Fulivazy sledy aundibelag N
Huabar axsained 4 4 4 L] 3 1 4 §
Ho& peaurkaaia + A q ] -1 ] 3 L]
Huaber exsainecd + 4 L] L 3 4 4 i
Mot raanckshls 1] 4 3 H 3 4 3 ¥
SEATRUR ¥ ascpo '
Huabar sxsabzad 4 s 1 4 1 4 | ]
Hot rearkabiie 3 + L] 1 3 + 3 ]
oyt 3 e ¢ 2 3 ¢ 1 2
Ondman 3 ] b} ] 3 & 1] o
Fciasie ancvs ;
Husbar axeised 3 1 4 4 3 ] 4 q
%5 raomckshie z 4 9 3 3 4 3 3
Inflsmakicn 3 2 g b 2 @ L] 4
Indlumatary sell focd 3 @ 4 3 3 b 1 3
Splean.
Hiuakay mxasized t 4 Et [ 3 4 E] 3
Hot raasckable i 4 4 4 i 4 3 3
Unzeaarksile > @ a o 3 2 a 1
Sxmamch .
Mmber sxamizad 4 4 4 i 3 1 4 3
Hak reanckable z 4 2 L] 3 4 4 3
Vasuaiwntin 3 & 1 [} 3 © 9 o
o inted 3lacce 3 ] F o b1 ¢ 5] 3
Squeavos astsplaria 3 ) a @ 9 @ ] 3

BEST POSSIBLE COP?

134



Reviewer: Kathleen Young. Ph.D. BLA No. 125319

K1l gype;  Tesmiaad

Hegups 3 2 a 2 b 2 3 4
Tixzue . Bexs M “ ] b L 7 ¥ v
chragvstien Nuzgsg: % i 4 L] 3 4 3 4

Skalatal oussle
Huzber sxaalisn £ 4 ) ] 2 4 ]
H:& ragsskubia 4 4 ¥ 3 .

Sazingl wapizlae

&
ae dy

Husper sxzaissd 1 § 4 & - = = =
"ot reosrkebia ] 4 @ L] - = -
Spianl card swerical
Huabar axeized 4 4 4 + ] 4 ] L]
Hot remwrkabia + 4 3 3 3 4 N 4
Taazia .
Wuabnp sxeyismd £ 4 E 1 3 ~ = P =
ok remsrkabls b 3 a4 3 = = 3 N
Tupulas stropiy 3 1 a 2 - - = -
Fadacia 2 2 (] 1 - - = -
Thyzux
Huaber axasiced 4 4 3 < b 4 4 3
4zt rrasriable 3 2 4 3 2 4 3 3
¥o aasple 3 o n 3 3 e 8 2
Inseanskahis 3 2 a 2 3 2 ] 3
Syms 3 G a 3 2 b a 3
Aganal zongmwticodhaseocrhags 3 @ L b} 3 @ 3 2
T=agum
hpsber axesismd ] 3 s 1 4 4
Ha= rsaarkibie + { L L] 3 ] 4 ]
Tenches
Huzbar sxesdzed : 1 -4 3 L 3 K] 3 3
¥o% reasrkibie % o+ 4 ] X 4 ] 4
Thy=odt
Hyaber sxaniced 4 4 4 i 3 4 L) 4
Heoy cagarksbie 3 [ o 2 ] @ ] 3
Sopia thymem 1 ] 1 1 = 2 1 1
Feliicnine diztacrlen 3 [+ ] 3 ] + @ o
yxshecyes fori 3 3 2] 2 - 4 1 3
Imczanend $alticaiay aiza a ¢ 1 k] a & a 3
Fellizaler cell npectacphy b b2 n b3 H & [ ]
Cozall hypsrplaxia b 4 3 3 2 1 k| 2
Uzlnasy hiaddar
Hiraber axseydmmd 3 4 3 1 3 4 4 ]
Hsz peasrkibia [3 4 3 1 3 4 4 3
Usazun
Husber smusised = EY . = X 4 3 ]
Hoi reoackabis - = “ B 3 ] 3 ]
oyns - " - - ] G 1 a
ALRNDTARCTACHA a = " ] 3 i A
Yagina
Hurntar axsaisad - -+ = w 1 ] 43 3
HoT reaackebie = - - 3 4 4

135



Reviewer: Kathleen Young, Ph.D.

Toxicokinetics:

BLA No. 125319

« Dose-proportional increase in exposure (AUC and Cmax) on Day 1

¢ Increased exposure in Weeks 11 and 23 vs. Day 1, suggesting accumulation or

FcRn receptor saturation

‘® No gender differences in TK parameters observed -
¢ The results of the TK analysis are presented in the following table (from the

original BLA submission):

Tabte 2-1 Mean toxlcaldneﬁc paramelm of ACZ885 in serum of marmosets Day 1 of administration
10mgkg 30 mgkg 100 mokg

Administration Day 1 Males™ SD  Femals™  SD | Males™ SD  Females*** SD Malas"™™* 8D Females** . SD

| S 0.083 M 0.083 . 0.083t0 1 * 00831 * 0. 083 w1 . 0.08310 1 .
Crrax 2642 1340 183.6 2.2 688.3 20.7 a37.7 1158 94174 |.306.2 1835.1 364.4
Cradd038 284 34 184 27 229 0.7 213 39 242 3.1 184 8
AUC(0.083-96h) 9412 272 6845 814 26519 1785 24599 4688 89118 9816 83413 16328
AUC{0.083-96h)/dose 941 7 £85 81 asa 59 a0 156 891 a3 a4 183
AUC(0.083-24h) 3566 48 2597 359 10107 | 253 9857 2148 346844 4243 31039 5469
AUC(0.083-24h)/dose 357 | 35 260 8 337 8 329 722 | M8 42 319 56
Soma values were rounded :

Units: g [h). C [ug/mL]. Cmaxdosa {pghmL)imgko)l.

AUC [irug/mL], AUG/dose [{hrugimLi(mgikg)l.

" ot avaifable or applicable,

% n=3, results from one animal wers not included due to an atypical profite

haacd =)

e n=6
Table 2-2 Mean toxicokinetic parameters of ACZ833 in serum of marmosets in Week 11 of administration.

10 mg/kg 30 mgkg 160 mg'kg

Administration Woaek 11 | Males™ SD Females** SD Malas*” SO Females™ SO Males*** SD Females™ SO
tman 0.083t 1 : 0.08310 1 . 0.083t01 e 0.083t0 1 M 0.083t0 8 v 0.083t0 1 M )
Coeax 1 4698 107.6 3758 53.8 1387.1 236.9 12405 | 113.7 3900.3 643.6 3646.7 739.1
Cravtose - 47.0 103 378 54 462 7.9 413 3.3 39.0 6.4 385 74
AUC(0.083-96h) 25768 5906 16823 1885 72741 19537 { 35132 8882 208838 49548 1683321 30113
AUC{0.083-96hdose 2577 591 1682 189 2425 853 1838 229 | 2088 495 1833 301
AUC{0.083-24h]} 8085 1352 6120 762 24478 5084 20077 2219 70689 14744 58475 9838
AUC{0.083-24hY/dose " 805 135 612 76 818 169 689 74 707 147 585 98

Some values wera rounded
Units: trae 1] Ciug/imL]. Cmaxidoss Kug/mby(mikg)l.
AUC fh-ugimL]. AUC/dosa [(h-ug/mL}/(makg)).

*; not availahle or applicahle.

=4
v n=8

BEST POSSIBLE COPY
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Table 2-3 Mean toxicokinetic parameters of ACZ835 in serum of marmosets In Week 23 of administration

10 mgkg . ) 30 mgikg ’ 100 mykg
Administration Weaek 23 | Mates™  SD Fémales*” SD | Males™™ SD Females”™ SD Maleg** SD  Famales™ SD
o 0033 | * [ o083ttt | * | 0083 | * joca3w24| - | 00830l | * | 008361}
Crrax 7381 | 178.0 538.0 55,5 | 21022 | 267.2 1635.7 5739 |. 57409 1397.5 4857.4 564.3
Craddose 738 | 178 538 58 | 704 8.9 545 19.1 574 14.0 496 5.8
AUGC(0.083-96h) 38900 | 7818 28682 3859 | 95486 | 18644 78822 19174 268334 49763 226800 16925
AUC{0.083-96h)/dose 3690 782 2388 388 | MR 621 2627 838 2883 488 2268 169
AUC(0.083-24h) 11630 | 1911 8393 1379 § 31587 | 5226 25562 6428 92493 13875 81484 9878
AUC(0.083-24h)/dase 1183 191 839 138 1053 174 852 214 925 137 813 9

Soma values were rounded

Units: tmy [hl. C [ug/mL], Cmax/dose [(ug/mLy(mg/g)].
AUC [hrughml). AUC/osa [(h-ugimbimigkg)].

*: not available or applicable.

" ned

s )

LE COPY

BEST POSSI|

Study title: Subcutaneous Tolerability Study in Female Marmosets with
Toxicokinetics

Key study findings:
¢ Findings possibly secondary to potential ACZS85-reIated xmmunosuppresswe
effects:

o Jejunum: shght hyperplasia (epithelial and Peyer’s patch) with marked
-lymphocytic infiltrate and minimal abscess 1/4 HDF '
o Gall Bladder: slight leukocytic infiltrate in 1/4 MDF and 1/4 HDF
e Additional findings with unlikely relationship to treatment:
o Liver: slight (1 HDF) and minimal-moderate (1/2 control F, 3/4 LDF, 2/4
MDF, 3/4 HDF) hepatocellular vacuolation; note 50% incidence in the
contols
o Anemia on Day 44 with |RBC, Hgb, and HCT, and mﬂammatory
leukocytosis with flymphocytes, monocytes, and eosinophils; note,
observed in 1 of 4 mid-dose males, only
e NOAEL for direct treatmerit-related toxicity = 150 mg/kg/twice. 43 days apart by
'SC injection, based on low incidence of findings, that are considered to be
secondary to possible immune response; findings related to slight increase in
incidence of infection are monitorable

Study no.: 0370163

Conducting laboratory and location: Novartis Pharmaceutncal Corporation, East
Hanover, New Jersey :
Date of study initiation: October 13 2003

GLP compliance: Yes

QA report: yes(x)no ()

Drug ACZ885, lot # (Batch) 4793, and % purity: 100.2%

Methods
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Doses: 0 (vehicle control), 5 (LD), 50 (MD), and 150 (HD) mg/kg, based on
results of 4-week IV toxicity study #0280160 '

- Species/strain: Female Marmoset monkey- (Callithrix jacchus)

N umber/sex/group or-time point (main study): 2 control F, 4F/dose group;
Animal allocation is presented below (reproduced from the ongmal BLA

submission):
Table 3-1 Study desmn, animal allocation and test article doses _
Dozs ' Concentrat:on
Group Mumbar Apimai Numbers (nxgl__l;g) . : {mgimLj -
1 2 1501-1502 - o
Control
2 4 2501-2504 5 ' 5
Low ) .
3 4 3501-3504 20 50
Mid
4 4 4501-4504 150 150

Route, formulation, volume, and infusion rate: Test article (150 mg/ml in
sterile water for injection, USP) diluted in vehicle containing 92.43 mg/ml
sucrose, 4.65 mg/ml L-histidine, and 80:0.60 Tween (gs with purified water,
USP), administered by subcutaneous (SC) injection on posterior region of the
back, each injection on alternate (nght or leﬁ) sides, on Days 1 and 43 at 0, 5, 50,
or150 .mg/ml, 1 mi/kg

Satellite groups used for toxicokinetics or: recovery No recovery animals, as
this study was-exploratory, intended for dose-selectlon

Age: 2-5 years

Weight: 386.5-534.3 g

Additional study design or methodoelogy: Animals pair-housed in modified
stainless steel cages, 71-79 degF room temperature, 35%-85% humidity, 12-hour
light/dark cycle; food (Uncertified Mazuri Callitrichid Diet #5MIS5, acacia gum,
egg whites, rice, fruits, vegetables) provided twice daily with fruit treat after
dosing; tap water provided ad libitum; environment enriched with toys, wood
sticks, nesting and enrichment boxes, seeds Betta chips, Aspen shavings, nylon
bone with holes, radio, TV

Observations and times:

Mortality: Twice daily (AM, PM) ' ,
Clmlcal sxggs Once daily at baseline, twice dally (pre-dose 2h aﬁer dosmg) on Days 1
and 43, daily on all other days, with additional inspection of injection site for 3 days after
dosing

Body weights: Baseline, on Treatment Days 1 & 43, and on Study Days 8, 15 22 29
36, and 44

Food consumption: Daily throughout 43-day Treatment phase

Oghthalmoscogx Not conducted
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EKG: Not conducted

———

Hematology:

« Blood samples (0.5 ml) from all animals at pre-dose, and on Days 40 and 44
(before necropsy)

e Standard parameters assessed (including erythrocytes, hematocrit, hemoglobin,
Wintrobe indices, red cell distribution width (RDW), reticulocytes, white blood
cell count, white blood cell differential, and platelets

Clinical chemistry: :

« Blood samples (0.5 ml) from all animals at pre-dose, and on Days 40 and 44
(before necropsy)

« Standard parameters assessed (including alanine aminotransferase, albumin, A/G
ratio, alkaline phosphatase, aspartate aminotransferase, blood urea nitrogen,
calcium, chloride, creatinine, globulin, glucose, inorganic phosphorus, potassium,
protein electrophoresis, sodium, total bilirubin, total cholesterol, triglycerides, and
urea)

Urinalysis: Not conducted
Gross pathology: All animals at necropsy on Day 44
Organ weights:
e All animals at necropsy on Day 44
¢ Organs weighed: heart, kidneys, brain, liver, spinal cord
Histopathology: Adequate Battery: yes ( X )*, no ( ) *for the exploratory study
Peer review: yes(x), no( )

¢ Organ and tissue samples examined (including aorta, application/injection site,
bone marrow smear, brain, cecum, cervix, eolon, duodenum, esophagus, eyes,
adrenals, femur, gall bladder, gross lesions, heart, ileum, jejunum, kidneys,
lacrimal gland, liver, lungs, mammary glands, lymph nodes (axillary, bronchial,
inguinal, macroscopic lesions, mandibular, mesenteric), ovaries, pancreas,
parathyroids, pituitary, rectum, salivary glands, sciatic nerve; skeletal muscle,
skin/animal identification, spinal cord, spleen, sternum, stomach, thymus, thyroid,
tongue, trachea, urinary bladder, uterus, and vagina)

« No examination of epididymides, parotids, prostate, seminal vesicles, and testes

Toxicokinetics: Blood samples (0.5 ml) from all animals at baseline and at 0.083, 24, 48,
72, 96, 120, 192, 264, 336, 504, 672, 936, and 1008 hours after the first (Day1) dose

Other:

Anti-ACZ88S antibody analyses:
« Blood samples (0.5 mi) collected at baseline and before the 2™ dose on Day 43,

from all animals »
« Samples processed using Biosensor ~ -—— b(4)

Results

Mortality: No deaths occurred
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Clinical signs: No treatment-related effects

Body weights: No treatment-related effects

. Food consumption: No treatment-related effects

Hematology: No treatment-related: effects, one MD ammal showed anemia on Day 44

. with |RBC, Hgb, and HCT, and inflammatory leukocytosis with {lymphocytes, -
monocytes, and eosinophils, not considered to be treatment-related due to absence of

findings at the HD :

y: No treatment-related effects

‘ : No treatment-related effects; occasional subcutaneous discoloration at
inj ectlon s:te in all groups including controls

Organ weights: No treatment-related effects

Histopathology:
« Jejunum: slight hyperplasia (epithelial and Peyer s patch) W1th marked

lymphocytic infiltrate and minimal abscess in 1/4. HDF

e Gall Bladder: slight leukocytic infiltrate in 1/4 MDF and 1/4 HDF

« Liver: slight (1/4 HDF) and minimal-moderate (1/2 control F, 3/4 LDF, 2/4 MDF,
3/4 HDF).hepatocellular vacuolation, unlikely to be treatmentfrelated due to 50%
incidence in the controls

& Extramedullary hematopoiesis in several organs, nephropathy (basophlllc tubules,
syncytia, tubular pigment), and hepatic vacuolation; thyroid follicular adenoma in
1/2 control F, and metastatic adenocarcinoma in axillary and inguinal lymph
nodes in 1/4 LDF: -Observations within background incidence and/or with no
relationship to test article or dose

Toxxcokmetlcs

e Tmax 24-120 hours

¢ Less than dose-proportional increase in exposure (AUCy.1g0sn) from 5-150 mg/kg,
although Cmax appeared dose-proportional from 5-50 mg/kg but not from 50-150
‘mg/kg

¢ Half-life (672-1008h) = 108, 131, and 135 hours at 5, 50-and 150 mg/kg,
respectively (4.5, 5.5, and 5.6 days, respectively) :

« The results of the TK analyses are presented in the following table (from the
original BLA submission): = - -
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Table 4-1 Mean toxicokinetic parameters of ACZ885 in marmoset serum
3 mgkg 59 mgikg 150 mgikg

Famales sD Females Sb PFemales = SD
tese 24 0 120 na 241072 na. 24072 ° n.a
Cragy 33.07 7.16 30786 - 3531 438.34 185.55
Craddose 5.51 143 38.16 1.71 3.26 1.10
AUC({0-1808h) 8120 3396 s9772 22091 97684 37347
AUC(0-1008hYdose 1624 873 1195 442 851 252
t,:2 {872 10 1008h) 108 4 131 14 135.3 56.4

Units: t [h]. € [ugimL]. Cldose {(ug/mLImgkg)]. AUC fh-ug/mb]. AUC/dose [(h-ug/mL ¥ (maka)l
n. a.: not applicable

i-ACZ885 antibody analyses: No evidence found for antl-ACZSSS antibody
formation

Study title: 13-Week Subcutaneous Toxiciiy Study in Marmosets with an 8-Week
Recovery Period

Key study findings:
¢ No treatment-related effects by SC ACZ885 in Marmosets administered doses
from 15-150 mg/kg/twice weekly for 13 weeks and after 8 week recovery period
on standard toxicology parameters
¢ Dose-related increase in minimal lymphoid hyperplasia of spleen (large active
follicles) in the Treatment and Recovery males not considered to be treatment
related for the following reasons:
o Observed in absence of treatment-related effects on phenotyping of
splenic suspensions and blood samples
"0 Observed in the absence of anti-drug antibody formation -
o Observed in the absence of corresponding treatment-related changes in
hematology parameters and/or spleen weights
o No findings in spleen in the females in this study
o Not replicated by conelusive findings in the other nonclinical toxicology
studies, including the 6-month IV toxicology evaluation in marmosets
o Patients monitored in clinical treatment showed no increases in spleen size
¢ No treatment-related effects on serum testosterone levels and
xmmunophenotypmg as evaluated in penpheral blood leukocytes and splenic
- suspensions
« NOAEL = 150 mg/kg/twice weekly SC for 13 weeks (with the. exceptxon of
splenic hyperplasia not observed in the female marmosets in this study and not
found in the other toxicology studies including the 6-month IV toxicity study in
marmosets, and the reproductive and juvenile toxicity and immunotoxicity studies
1 mice

Study no.: Novartis Study 0470033
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Conducting laboratory and location: Novartls Pharmaceuticals Corporation, East
Hanover, New Jersey

Date of study initiation: March 8 2004

GLP compliance: Yes

QA report: yes(x)no( )

Drug ACZ885, lot # (Batch) 031205), and % purity: 101%

Methods
Deses: 0 (vehicle control), 15 (LD), 50 (MD), and 150 (HD) mg/kg, based on the
results of the 43-day prelnmnary tolerability study in Marmosets (Study 0370163)
showing no direct or serious treatment-related effects at SC doses of up to 150 mg/kg
Species/strain: Marmoset monkey (Callithrix jacchus)
Number/sex/group or time point (main study): 4/sex/dose group
Animal allocation is provided in the following table (from the original BLA

submission):
Table 3-1 Study desugn, animal allocation and test amcle doses o
S ___Animal Numbers " Dose  Coricentration
Group Number/sax Malos famalas {Maikg) {mg/mL}
1 4 1001-4 15014 0 0
Controi +2 recovery 1005-6 1505-6
-2 ©4 20014 25014 15 50
- Low
3 4 3001-4 3501-4 50 50
Mid
4 4 4001-4 4501-3 150 50
High +2 racovery 4005-6 4508-6

Route, formulation, volume, and infusion rate: ACZ885 in placebo vehicle (30
mM L-histidine, 9.2% (m/V, 270 mM) D-sucrose, and.0.06% (m/V) Polysorbate
80), administered by subcutaneous (SC) injection in posterior region of the back,
alternating right and left sides, at 0.3, 1, and 3 ml/kg at the LD, MD and HD,
respectively, and 3 ml/kg in the placebo control vehicle group, twice weekly for
13 consecutive weeks (Mondays and Thursdays)
Satellite groups used for toxicokinetics or recovery: 2/sex control and HD for
8-week reversibility phase
Age: 2-6 years
Weight: 340.1-448.7 g males, 340.0-449.6 females
Additional or Unique methodology:
o Animals pair-housed in temperature controlled (76-84 degF) and humidity
- . controlled (30%-80%) animal rooms thh 12-hour light/dark cycle
o Provided Uncertified Mazuri Callitrichid Diet #5MI5 and New World
Primate Diet #5040, with additional acacia gum, egg whites, rice, fruits
and vegetables; water provided ad libitum
o Anti-ACZ885 antibody analyses not conducted under GLP
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Observations and times:
Mortality: Twice daily on weekdays, once daily on weekends/holidays
Clinical signs: Once daily during baseline, twice daily (before and 2 hours after dosing)
during the Treatment phase, including injection site (3 days after dosing)
Body weights: Once weekly during baseline, Treatment, and Recovery phases
Food consumption: Daily, individual values estimated due to pair-housing of animals -
throughout Treatment and Recovery phases _
Ophthalm oscop_y_ All animals, at baseline and in the controls and HD animals during
Week 12
EKG: Al animals at baseline and during Treatment Week 13
Hematologx
¢. Blood samples (0.5 mli) collected from all animals at baseline and during
Treatment week 13 and Recovery Week 8
s Parameters evaluated: erythrocytes, hematocrit, hemoglobin, Wintrobe indices,
red cell distribution width (RDW), reticulocytes, white blood cell count, white
blood cell differential, and platelets
Serum Testosterone:
« Blood samples collected from all animals at baseline, during Treatment Week 13,
and Recovery Week 8
e 150 pl serum/animal frozen and stored for analysis
Immunophenotyping:
¢ Blood samples (0.6 ml) collected from all animals at baseline and during
Treatment Week 13 and Recovery Week 8
e Parameters evaluated: peripheral blood leukocytes: CD20, CD3, CD4, CDS,
CD16, CD4:CD8, CD3:CD20; Splenic nucleated cell suspension: CD20, CD3,
CD4, CD8, CD4:CD8, CD3:CD20
Clinical chemistry:
¢« Blood samples (1 mli) collected from all animals at baseline and during Treatment
Week 13 and Recovery Week 8 :
s Parameters evaluated: alanine aminotransferase, alkaline phosphatase, aspartate
aminotransferase, total bilirubin, total protein, albumin (A), globulins (G),
glucose, urea, creatinine, sodium, potassium, chloride, calcium, inorganic
phosphorus, triglycerides, cholesterol, A/G ratio
Urinalysis: Not conducted
Gross patholegy: All animals at necropsy at the end of Treatment and Recovery phases
Organ weights: All animals at end of Treatment and Recovery phases; organs (paired
organs weighed separately) weighed included adrenals, brain, heart, kidneys, liver,
ovaries, pituitary, prostate, spleen, testes, thyroid, and uterus
Histopathology: Adequate Battery: yes (x), no( )
Peer review: yes(x), no( )
Organs and tissues examined: adrenals, aorta, bone marrow (in bone and smear), brain,
cecum, cervix, colon, duodenum, epididymis, esophagus, eye, femur (distal with joint),
gall bladder heart, ileum, jejunum, kidney, lacrimal gland, liver lung, lymph nodes (axial,
bronchial, inguinal, mandibular, mesenteric), mammary glands, ovaries, pancreas,
parathyroid, pituitary, prostate, rectum, salivary gland, sciatic nerve, seminal vesicle,
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skeletal muscle, skin, spinal cord, spleen, sternum, stomach, testes, thymus, thyroid,
tongue, trachea, urinary bladder, uterus, vagina, macroscopic lesions, and. injection sites;
Additional sections.collected from spleen for immunophenotyping atnecropsy.
Anti-ACZ885 antibody determination: Blood samples (0.5 ml) collected at baseline
and on th eday of necropsy from all animals

Gene expression, analysis: Blood samples (1.2 ml) collected- before necropsy from all
animals at end of Treatment and Recovery phases; additionally, liver, kldney, spleen,-
lung, mesenteric lymph nodes and blood were sampled for gene expressmn analyses ina
separate, exploratory investigation -

Toxicokinetics: Blood (0.5 ml) was collected at baseline and on Study Days 13 (0 083
12, 24, 48 hours after dosing, at pre-dese on Day 4 and on last Treatment Day (0.083, 12,
and 24 hours after dosing); Recovery animals sampled at pre-dose (last dose), and 0. 083,
12, 24, 48, 72, 120, 264, and 504 hours after the last dose and pnor to necropsy at-end of
Recovery phase

Results

Mortality; No deaths observed durmg the study

s: No treatment-related effects during Treatment and Recovery periods;
mJ jection site redness, bruising, scabbing, and changes in feces observed in all groups
including controls

Body weights: No treatment-related effects during Treatment and Recovery periods

Food consumv tion: No treatment-related effects during Treatment and Recovery
periods

Ophthalmoscopy: No treatment-related effects during Treatment and Recovery periods
EKG: No treatment-related effects during Treatment and Recovery periods
Hematology: No treatment-related effects during Treatment and Recovery periods

Immunophenotyping: No treatment-related effects observed in the blood samples and
spleen cellular suspensrons during Treatment and Recovery periods

C_lin'ieal. elxerni_strx»_: No' treatmen't-related effects. during,Treat'rnent and Recovery periods

Hormone analysis: No treatment-related effects on testosterone concentratrons durmg
Treatment and Recovery periods

Gross p jat_gb ology : No treatient-related effects during Treatment and Recovery periods

- Organ weig!r_ts_: No.treatment-related effects durmg Treatment and Recovery periods
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Histopathology:

¢ Dose-related increase in minimal lymphoid hyperplasia of spleen (large active
follicles) in the Treatment and Recovery males, observed in absence of
treatment-related effects on phenotyping of splenic suspensions and blood
samples, anti-drug antibody levels, and treatment-related findings in the spleen in
the female animals

¢ The results of the histopathology examination of spleen at the end of the
Treatment period are presented in the following table (from the original BLA

submission):
T Ty IHCIDENCE OF MICROSCOPIC PINDINGS T
| Males .l Qamnles |
ORGAN/TISSUR TREATHENT lo, 'z.s lso lxs‘o lo '15"" lso |150 I
w3/ kg/day|na/kg/day{ng/kg/day|ng/kg/day|ng/kg/day|ng/lg/day| ng/ka/day| na/ka/day|
SPLEEH {13 ) 4 4) (4} {4} (1} 4
Wichin norwal limies 3 2 2 I3 + 3 1 3
Deplaticn, lymphoid.
niniual 1 L 3 3
Deplation, lmhoi
Scor . Totala L L L L
vattpla:io, ly-pho)d N 2 2
aligh: 1
Scoxs Rxpandad Totals 13 2 3
Pigmane, umophqc, focal.
ninima 13
Score b:pandod Totals L
Extramedullary mtepohnl,
increand.
uinisal 2 3 L
aLight L L 2
Score Expandsd Totala ) 2 3 3 L

Pigures in ‘{ ) raprasant the number ot_ animals fxom which thiz oxgan/tissus was exaninsd uﬂct&ocopicdly

e The results of the histopathology examination of spleen at the end of the
Recovery period are presented in the following table (from the original BLA

submission):

HEMOLINRMATIC SYSTRM

SPLIEN (2) 2) 2) {2)
Dcp].auon, ).,{npho
Expamd Totals 'y
ﬂyporplali;, lymphoid.
nuu sal

¢ Eipandad Torals

E!ypcrplalu raticulum call.
minimal

Scors Expandad Totalz

e -

¢ Minimal leukocytic or mononuclear infiltrates at injection site, without dose-
relationship

No anti-ACZ885 antibodies detected at the

Anti-ACZ3885 antibody determination:
end of the Treatment and Recovery phases

Toxicokinetics:
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¢ Dose-proportional increase in exposure (AUC and Cmax) on Day 1-3 across
doses, suggestmg accumulation

« Increased exposure (2X-3X relative to Day 1 AUC and Cmax values) in Week 14

suggesting accumulation
¢ Tmax 12-96 hours on Day 1 and 0-24 hours in Week 14 :
+ Apparent ti; = 143 hours (6 days) in males and 127 hours (5.3 days) in females
e No gender differences in TK paramters

Table 2-1 Msan toxlecmm pmdm of Aczus m smofnwnmub on g 1-3 of. mmctnﬂen

1Smo%y . 130mang

M!_g 30 Femye 3B . 30
1204~ WBse < 135 12ipad v MW - 43tase .
' . SH123 - 188 1S BT D11 - 488 - WET 304 942 1153 S36F 2300
Suwidioze 75 13 39 2 30 13 7.1 o4 i3 13 &3 13
AULI-SIm) 3344 1343 G850 053 31736 6913 25823 2153 3391 3351 Tz 17233
AUCIC-Sthlidose 355 =0 43 70 533 b 53 S 1 311 33 203 115
AC(C-24) 1373 436 488 W3 s34 799 5497 387 1387 943 WIS 245
-_Muiczamyideze 173 E- B - 12 15 110 ) 32 12 25 23

Umiss b 21 & gLy, Cronidose rmm.mnowﬂ

AUG ihugimLh ALCose K- piml Wmaigd.
= ool

~:nct agpicatie

Table2-2 umtmm&mﬂemnutnouczmmsmotmmmbmm uotmmmr:ﬁm

) 15 mgig © Wegry T hamang
Acopiafrfen Week 14 Myey' oD  Femalel 20 Masrt 50  Femye 30 Mgl 20 Fime oD
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Study title: 13-Week Twice Weekly Subcutaneous Batch Compartson Study in

Marmosets

Purgose' '

« To compare TK and toxicity proﬁles of ACZ885 Iyophilisates at 150 mg/kg
produced by two different processes:
o Formulation A (also called Process B; produced in
* Note: This is considered more representative of the ﬁnal process
o Formulation B (also called Process A; produced in —
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» Note: Formulation B represents the prior formulated product
evaluated in all other toxicity studies

Key study findings:
¢ Deaths in 2 M cagemates (#3004 euthanized on Day 57, #3003 found dead on h(M
Day 72) given ACZ885 lyophilisates from~ =~——  (Formulation B) at 150
mg/kg/twice weekly, showing signs of septicemia in one M and lympheid

depletion in the other M
¢ Fecal changes in 3/4-4/4 M given FormulationB  ~———  and 2/4-3/4F b(4)
given FormulationA ~ — , diarrhea and/or mucoid)
¢ Body weight loss higher in animals administered Formulation B~ . 5
vs. controls and vs. Formulation A ——  jgroups
¢ Mild-modérate decreased serum albumin in 3/4 M and 1/4 F given Formulation
B .
e« NOAEL for the to-be-marketed Formulation A (ACZ885 made from —— b(A)

— =150 mg/kg/twice weekly for 13 weeks ‘
e NOAEL for Formulation B used in the nonclinical toxicology studies and early
clinical trials (ACZ885 lysophilisates made from —— * used in previous
toxicology studies) not determined :

- Study no.: Novartis Study # 0770370

Conducting laboratory and location: Novartis Pharmaceuticals Corporation, East

Hanover, New Jersey

Date of study initiation: October 9, 2007

GLP compliance: Yes (except for anti-ACZ885 antibody determination and lymphocyte
immunophenotyping)

QA report: yes(x)no( )

Drug ACZ885 150 mg liquid in pre-filled syringe 1 ml, derived from © ——_ " \
(Formulation A), lot # (Batches) 9502.01.A and 077201, and % purity: 99.5% b(a
(9502.01) : '
Drug ACZ885 lyophilisates from
Y0060106, and % purity: 99.37%

- (Formulation B), lot # (Batch)

Methods
Doses: 0 (Sterile Water for Injection vehicle control), 150 mg/kg/twice weekly
ACZ885 from the (Formulation A) or 150 mg/kg/twice weekly
ACZ885 lyophilisates from the’ (Formulation B), doses based on b(4)
results of 13-week SC toxicity study (#0470033) in marmosets using ACZ885
derived from the — —
Species/strain: Marmoset monkey (Callithrix jacchus)
Number/sex/group or time point (main study): 4/sex/group '
The animal allocations are presented in the following table (from the original
BLA submission):
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AnimalNumbsrs  Dose* Conesniration
- Group Numberfsex - males famales (mgikg/day) {mgimL)
1 3 10014 " 15014 o 0
Control
_ 2 4 2001-4 23014 150 150

AC2835 Formulation A . )

-3 4 : 3001-4 35301-4 150 150
AC2885 Formulation B ' : . ‘

*Dosas wera not corrected for active moisty.

Route, formulation, volume, and infusion rate: Formulation A provxded in 150
mg/ml pre-filled syringes, Formulation B reconstituted using 1.0 ml Sterile Water
for Injection, USP; admlmstered by subcutaneous (8C) injection on alternating
sides of back, twice weekly for 13 consecutive weeks

Satellite groups used for toxicokinetics or recovery: No satelhte ammals used;
no recovery period evaluation, TK analyses performed on all main study animals
Age: >2 years.

Weight: 335.1-451.4 g males and 303. 1-509.6 8 females o

Additional study methodology: '

o Ammals ‘pair-houised in temperature (76-84 degF) and hum1d1ty (40%-
80%) controlled animal rooms, with 12-hour light/dark cycle '

o Provided Purina New World Primate biscuits # 5040 in honey water,
sweet potato, macaroni, eggs, whole wheat bagels, fruits and vegetables,
and occasional treats of marshmallows and cereal Water prov1ded ad
libitum

o Enriched environment prov1ded with toys, wood stleks perches nestmg
boxes with music and/or bed-o0-cobs

o Anti-ACZ885 antibody analyses not conducted under GLP due to lack of
available validated assay

Observations.and times:
Mortah!_x Twice daily on weekdays, once dally on weekends and holidays
al signs: Once daily during baseline, twice daily on dosing days (before and 2
hours after dosing) and once daily on non-dosing days during Treatment period
Body weights: Baseline and twice daily during Treatment Weeks 1 and 2, once daily
during Treatment Weeks 3-13
Food consumption: Twice weekly in Treatment Weeks 1 and 2, weekly during
Treatment Weeks 3-13
10 hthalmosco Basehne and daily, estlmated for md1v1dual ammals due to pair-
housing. ai'rahgement
EKG: Not done’
Hematolomg
¢ Venous blood (0.5 ml) collected from left leg at Baselme and durmg Treatment
Weeks 5 and 12
o DParameters evaluated: erythrocytes, hematocrit, hemoglobm Wintrobe
indices, red cell distribution width (RDW), reticulocytes, white blood cell

143



Reviewer: Kathleen Young, Ph.D. ‘ BLA No. 125319

count, white blood cell differential, platelets, prothrombin (PT), activated
partial thromboplastin time (aPTT), and fibrinogen
Clinical chemistry:
e Venous blood (1.0 mi) collected from left leg at Baseline and during Treatment
Weeks 5 and 12
« Parameters evaluated: alanine anunotransferase, alkaline phosphatase, aspartate
aminotransferase, total bilirubin, total protein, albumin (A), creatine kinase,
globulins (G), glucose, urea, creatinine, sodium, potassium, chloride, calcium,
inorganic phorphorus, triglycerides, cholesterol, and A/G ratio
Coagulation:
« Venous blood (0.9 ml) collected from left leg at Baseline and during Treatment
Weeks 5 and 12 .
Urinalysis: Not done

Gross pathology:
« All animals, at end of the 13-week Treatment period

Organ weights:
¢ All animals, at end of 13-week Treatment period
s Organs weighed (pa1red organs weighed separately); adrenals, bram heart,
' kidneys, liver, ovaries, pituitary, prostate, spleen, testes, thyroid, and uterus
Histopathoelogy: Adequate Battery: yes (x), no( )
Peer review: yes(x), no( )
e All animals at the end of the 13-week Treatment period
e Organs and tissues examined: adrenals, aorta, bone marrow (in bone), brain,
cecum, cervix, colon, duodenum, epididymis, esophagus, eye, femur (distal with -
joint), gall bladder, heart, ileum, jejunurn, kidneys, lacrimal glands, larynx-cross
section, liver, lungs, lymph nodes (bronchial, mandibular, mesenteric), mammary
glands, injection sites, ovaries, oviducts, pancreas, parathyroids, pituitary,
prostate, rectum, salivary glands, sciatic nerve, seminal vesicles, skeletal muscle
(right leg), skin, spinal cord, spleen, sternum, stomach, testes, thymus, thyroid,
tongue, trachea, ureter-cross section, urinary bladder, uterus, vagina, and
macroscopic lesions
Toxicokinetics: Blood samples (0.5 ml) from all animals at baseline and on Treatment
Days 1-3 and 4, at 7, 24, and 48 hours after dosing, and in Week 13 at 7, 24, 48, and 72
hours after dosing
Other: Anti-ACZ885 antxbod > determi
animals in Treatment Week 13

: Blood samples (0.5 ml) from all

Results

Mortality: Deaths in 2 M given Formulation B at 150 mg/kg/twice weekly
¢« Male #3004 euthanized on Day 57
o Clinical chemistry changes (increased serum urea, creatinine, and
phosphorus concentration, mild-moderate increased glucose, cholesterol,
and triglycerides, and decreased sodium, potassium and chloride
concentrations) .
o Necroscopy findings: enlarged testes (without histopathology correlates),
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o Histopathology findings: mixed inflammatory cell infiltration in
intestinal:mucosa, intestirial mucosal ulceration w/ neutrophil loss and
blood in Iumen neutrophilic inflammation with bacteria. throughout
body :
o Death attributed to septicemia, secondary to intestinal ulceratlon
o Questionable relationship to treatment, in agreement with the Applicant,
' because similar finding in a Control F and common finding in marmosets
¢ M #3003 (cagemate of euthanized M) found dead on Day 72

o Marked thymus lymphoid depletion

o Cause of death not determined, possibly treatment-related

Clinical signs: : =
¢ Fecal changes in M glven 150 mg/kg Formulation B 75%-100% incidence of
diarrhea, mucoid feces :
e Fecal changes in F given 150 mg/kg Formulatlon Al 50%-75% 1nc1dence
diarrhea .
¢ No other treatment-related chmcal 31gns observed

Body weights:
« All animals, mcludmg controls showed body wenght loss (BWL) dunng the

study, although BWL higher on Day 91 in M given 150 mg/kg Formulation B
than in controls and 150 mg/kg Formulatlon A treated animals

Food conspm tion: No treatment-related effects

O_p_htha_lmoscopx. No treatment-related effects
Hematology: No treatment-related effects
Coagulation: No treatment-related effects

Clinical chemistry:

e Mild-moderate decreased serum albumin in 3/4 M given 150 mg/kg
Formulation B on Days'35 and 80 (animal #3001), baseline and Day 35 (animal #
3003) and Day 57 (animal #3004) , and in 1/4 F (#2502) also given 150 mg/kg
Formulation B, at baseline and on Days 35-and 80, compared to; basehne values. .
(#3001 and #3004) and controls (all affected animals) - T

e Observations in the euthanized M on Day 57 (#3004): 1ncreased serum urea,
creatinine, and phosphorus concentration, mild-moderate increased glucose,
cholesterol, and triglycerides, and decreased sodium, potassxum and chlonde
concentrations - : o

Gross gatholog No- treatment-related effects

Organ welghts No treatment—related effects
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