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GSK Reference No. G07166/ CD2007/01 153/00) b@)
Testing Facility: —_— ——

Date of Start & Completion: August 27; 2007 & 15 January 2008

GLP Compliance Statement: ‘A GLP compliance statement with Food and Drug Administration
(US) and Pharmaceutical Affairs Bureau, Ministry of Health, Labor and Welfare of Japan was
included.

Methods & Materials: ‘

SB-497115-GR (Batch Number TPO-E-02C.03 1002901) was administered for 84 consecutive days
in 6 groups of mice. Mice in groups 1, 3 and 5 were B6C3F1 (pigmented) female mice and mice in
groups 2, 4 and 6 were CD-1 (albino) female mice/ — . These were administered SB-
497115 and exposed to solar-simulated ultraviolet radiation (UVR: 0.6 MED a maximum feasible
UVR dose which did not cause retinal lesions - based on the data from a previous study) as outlined
in the study design table below. '
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3 Fifteen mice from main study chosen for Stdy Days $4-85 inxicokinete evalizbion g

b, Mice specifically assigoed to Study Days 1.2 trcicokinetic evaluation . .
The compound formulations or vehicle [2% (w/v) hydroxypropylmethylcellulose (HPMC ES) with
0.2% (w/v) sodium lauryl sulfate was administered daily oral gavage dose (volume 10 ml/kg). The
control groups mice (groups 1 and 2) were given the vehicle formulation and group 3 (B6C3F1
mice) were administered 100 mg/kg/day and group 4 (CD-1 mice) were administered 150 mg/kg/day
SB-497115. In addition, 6 TK groups of (15/group) mice were also included. All mice were housed
in a room with standard cool white fluorescent lighting. All mice in Groups 1 through 4 were
exposed 5 days/week for approximately 36 minutes from Days 1 through 82. From day 83 to 240,
the animals were given 3 minimal erythema doses/week or 0.6 minimal erythema doses/day of solar
simulated UVR or 1200 RBU/week and evaluated for cataract using slit-lamp biomicroscopy and
ophthalmoscopy before assignment and on study days 29, 35, 49, 63 and 78. The mice of main
study were killed on days 84 and 85 and the eyes were retained (left eye fixed in Davidson’s solution
and retained in 70% ethanol, right eye frozen at <-60°C. Blood samples from TK groups were
collected on day 1 to 2 and 84 to 85 from both strains of mice administered.

Results:
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1. General Observations: All of the B6C3F1 (pigmented) mice showed no significant adverse
clinical observations or deaths due to SB-497115 administration. Six CD-1 [(albino) mice included
in 150 mg/kg/day SB-497115 treatment group died and adverse effects observed before death were
moderate dehydration, labored breathing, decreased motor activity, cold to touch, ptosis, hunched

posture, rales, hyperpnea, tremors, lacrimation, chromodacryorrhea, pale pinnae, tachypnea, scant
feces, low carriage and lost righting reflex.

2. Toxicokinetics: The mean plasma concentrations at steady state (AUC,.;) were similar in 150
mg/kg/day CD-1 mice and 100 mg/kg/day treated B6C3F1 mice dosed on Day 1 and Day 84 with or
without UVR exposure. A summary of toxicokinetics data is shown in sponsor’s table below:

BEC3E] (D1

Mice
Parameter Period Dose of SB-407115 (mekz!day)
100 150
Day i 1003 NA
AUC,, .
(sghmty | Doy | Growp3* 1091 M ~
% | Gromps* 973 NA )
Day l 128 . NA
Coeme - : Q
(pe/mL) Day | Group 3* 123 NA U
84 | Gromp ™ 120 NA
T Dyl 400 ¥A 1))
@ Day | Growp3* 400 NA 'f"é
8 [Groups 200 NA e
CD-1 {Alhine) Mice 2
Parametey | Deriod Dose of SB-497115 O .
100 150 o
Day l NA 047
b g
@:f;m Day | Group#* NA 1568 W .
% [Gromp& WA 757 g
Day | NA 122
Com :
Day | Group 4" NA . 128
il
gal) %4 | Grompg® NA 158
Day 1 NA 4.00
%5- Day | Group + NA 400
84 | Group 6* NA 4.00

b, Akl i o w10 DV

NA: Not Apglicatle \ .
3. Ophthalmic Assessment: The cataract was developed in B6C3F1 (pigmented) and CD-1 (albino)
mice on day 35 and 49, respectively and the severity being more in mice not exposed to UVR
(Groups 5 and 6). In B6C3F1 mice, the primary difference in the two groups (Groups 3 and 5) was
the severity of cataractous changes and in CD-1 mice (Groups 4 and 6), the number of mice showing
effect to UV exposure were greater than non-exposed animals. Exposure to solar-simulated UVR
did not increase the incidence or severity of cataractous changes in B6C3F1 mice given SB-497115,
In CD-mice, the overall incidences and progression of cataracts was more from day 48 to the
termination of the study. The UVR exposure decreased incidences as seen below.
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Table 1 Incidence (%) of cataracts in B6C3F1 and CD-1 mice given SB-497115 with and >
without UVR exposure (Ss.
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CONFIDENTIAL Study No. AFAQG548
GSK Reference No. GD7168
Batch No.: TPO-E-02C.031002301
Study Type: Repeat Dose Toxicity G3K Reference No.: GD7166
Daily Doss SB-49T415 BAC3F4 [ %]
| {mgikgiday) and UYR Exposure 0 (Yes} 100 (Yes} 100 {No} 0 {Yes) | 150(fes} [ 150 {No)
| Day 78 of Btudy
Number of animals evaluated 18 39 34 8 36 3
Number of animals with cataracts? 4] 39 kL) 0 17 26
- anterior andfor posterior 1} 1 (] ] 1 4
- anterioe andfor posterior plus fundus not 4 ] ¢ 0 5 0
vishle in one or koth 2yes .
- complete g 38 34 ] 11 22

™ Anterior andlor posterior capsular, nuckar andior compiete cadaract in one or both eyes. i anterior andior posiedor capsular in one eye and
complede in the other eye of same animal, incidence reported as the more severe cafaract fi.e. complete
& Anterir and equatorial capsular cataract {right eye) okserved for animal 1587

. Nuclear cafaract (bath eyes) ckserved for animal 1461.

In summary, SB-497115 at a single oral dose of 100 mg/kg/day in B6C3F1 female mice was non-
lethal and a 150 mg/kg/day dose in CD-1 (albino) female mice was lethal to 6 mice. The incidences
of cataract among B6C3F1 pigmented mice were similar in exposed and non-exposed repeated doses
of solar-simulated UVR. The number of cataract among CD-1 mice given 150 mg/kg/day SB-
497115 exposed to repeat doses of solar-simulated UVR were lesser than non-exposed animals.
B6C3F1 mice given SB-497115 with or without UVR exposure were more sensitive than CD-1 mice
and SB-497115 showed a tendency to reduce SB-407115-induced cataract.

2. Determination of Skin Irritation Potential using the Synthetic Reconstituted Human
Epidermal Model:

Study #: ED2006/00079/00; 1127/1254

Study Initiation date: 04 July 2006 and 07 July 2006.

Materials and Methods:

The skin irritation potential of the SB-497115 (batch # F081604) was assessed using the ——
—_ B - f'\_/-—__/_\\

— model © ~ and compared
with Triton X-100. The model consisted of an —r . —
a v — ’ Test @Q@ ;

materials were applied directly to the culture surface at air interface for treatment periods of 4 and 24
hours. The compound if an irritant, was able to penetrate the stratum corneum of the —_—
model and produced cytotoxicity and cell death in the cell layers. The cytotoxicity produced by the
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positive agent MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium bromide) to formazan by

viable cells in the test material was used as positive and the test compound cytotoxicity compared
with MTT.

Results: The relati

SB-497115-GR : DETERMINATION OF SKIN IRRITATION POTENTIAL USING THE

.MODEL
Table 3 Qualitative Evaluation of Tissue Viahility (MTT nptake visnal
evaluation)
Exposare Tima
4 Hows 24 Howrs
Negative cantral
Untreated tssne
Teat Material
Positive Control
Tritom X-100 €15 wiv na *+

MIT Visual Scoring Scheme of SkinEthic Tissues

= Bletsm(vibl)
+

m = Notappliable

SB-74116 application did not affect the mean tissue viabilities and was considered as non-irritant
No tissue histology or analysis of inflammatory mediator levels were done

= Bluofwhito tisss (som-vishk)

Best Possible CopyY

3. Determination of Eye Irritation potential using in Vitre Test Strategy: (Study
#ED2007/00029/00)

Study Initiation date: 26 July 2006 and 12 October 2006.

Materials and Methods:

The purpose of this study was to determine the eye 1rr1tat10n potential by using the —

—_— ———model ™

treatment periods of 10 and 60 minutes. Ifthe compound was irritant, it will penetrate the corneal

epithelial tissue and produce cytotoxicity and cell death.
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—,. following

ive mean tissue viabilities (% of the negative control), obtained after 4 hour and 24
hour exposures, were 99.7% and 94.9% , respectively (Table # 3 below). No irritant action was

observed, therefore, no tissue histology or analysis of inflammatory mediator levels was done.
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The «—— issues treated with 30 mg SB-497115 for 10 min or 60 min and incubated at 37°C.
The relative mean color corrected viability of the test material treated tissues was 112.0% after a 10 MA’)
minute exposure and 106.9% after a 60 minute exposure. ' ‘

The compound was irritant following 60 min exposure in vitro tissue but the confirmatory test was
not conducted/submitted.

4. In vitro Hemolysis and Precipitation Testing in Rabbit Blood: (Study # CD2003/0112/00;
103272). '

This in vitro whole blood assay was done to determine the hemolytic potential of SB-497115-GR on
rabbit erythrocytes in three different intravenous formulations. In vitro precipitation was done in rabbit
serum (300 ul rabbit serum), 300 pL of 0.9% sodium chloride (negative control), 10 mg/mL saponin
(positive control), deionized water (system control), vehicle [5% dextrose, USP with 0.2% Polyvinyl-
Pyrrolidone (PVP-40), pH 8 or 5% dextrose, USP with 1% Polyvinyl-Pyrrolidone (PVP-40), pH 8 or
5% dextrose, USP with 1% Polyvinyl-Pyrrolidone (PVP-40), pH 9] or SB-497115-GR at
concentrations of 0.23, 0.38, 1, 2, and 3 mg/ml in vehicle. Following 10 min incubation at 37°C and
centrifugation, the hemoglobin concentration (evidence of dark red/brown particulate matter consistent
with the appearance of the drug substance) of each supernatant was determined using the
cyanmethemoglobin method. Percent hemolysis was determined for each test agent. Precipitation was
evaluated for vehicle and drug in vehicle.

Results:

SB-497115-GR at >.01 mg/ml in 5% dextrose with 0.2% PVP-40, pH 8 or vehicle alone (5% dextrose
with 0.2% PVP-40, pH 8, and 5% dextrose with 1% PVP-40, pH 8 or 9) produced no hemolysis but
higher concentrations of >1.0 mg/ml SB-497115-GR in whole blood produced hemolysis. SB-497115-
GR at concentrations <3 mg/ml in vehicle or vehicle alone produced no evidence of precipitation when
added to rabbit serum.

SB-497115-GR produced hemolysis in whole rabbit blood but no precipitation rabbit serum.

5. SB-497115-GR: Rabbit Enucleated Eye test: (Study #ED2006/00080/00)
Batch #: 81604

Material and Methods: Three eyes from donor rabbits were treated with the compound and, two
additional untreated eyes constituted as control. The clamp/eye was then placed horizontally into a
Petri dish and 70 mg (in 0.1 ml) was sprinkled as evenly as possible over the surface of the cornea.
After ten seconds the test compound washed off with 20 ml of saline solution and treated eye was
returned to the chamber and the saline drip repositioned to irrigate the eye. The untreated eyes were
similarly washed and used for control purposes.
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Assessment of corneal cloudiness was made as pre-enucleation, post equilibration and
approximately 60, 120, 180 and 240 minutes following treatment. The thickness of the cornea was
measured using an ultrasonic pachymeter and facilitated by a slit-lamp biomicroscope. The endpoint
assessed are:

REET Parameter* REET Cut-Off Value
Maximum Corneal Opacity {Comeal Cloudiness x Area) »or=4
Maximum Fluorescein Uptake (Intensity x Area) »>or=4
Mean Corneal Swelling {mins): 60, 120, 240 > or = 25% 5
Corneal Epithelium Observations : Any with pitting, mottling or sloughing 8
Corneal swelling of the test eyes during the study period was considerably greater than D
that observed in the control eyes over the same period. D
. G
Table 3 Determination of Corneat Swelling (%) 8
Test Eyes a.
Mean Mean Mezn Corneal nfjosa
Chambes | Observation Period | Comesi | g-oe®@ | Chamber | ObservationPeriod | Corneal Someal | Chamber | Observation Pertod | Comeal | Swelling (7]
Number {ming Thickaess | SYEU8 | Number {mins) Thickness (9%‘{:3 Number (mins) Thidmess | G4a ()]
{pm) 4 (um) o0
Paost equilibration 352.8 NA Post equilibration 395.0 NA Post equilibration 357.4 NA
60 Post treatment 4122 168 60 Post treatment 4738 199 60 Post treatment 4248 188
1 120Postirsatment | 4380 2.1 3 | 120Postweatment | 400.0 263 § | 120Post reztment 4535 283
180 Postireatment | 4642 L6 180 Posttreatment | 5306 343 180 Post treatment 4900 E
240Postireatmen |  476.4 350 240 Post treatmert | 5616 422 240 Post treatmert 488.4 305
Control Eyes®
Chasber | Observation Perted cmal Commeal | oo mor | Observaton Pettod Ch::na:al Comeal | 8 EYes
Nusmber {mins) Thickaess Swelling Nuwmber (mins) Thickness Swelling | Mean cameal swelling 1 hour following treatment 18.5%
(pm) (%)a {um) )2 | Moan comeal swelling 2 hours followlng reatment 26.3%
Post equilibration 3628 NA Post equilibsation 4004 N/A | Mean comeal swelling 4 hours follswing treatment 38.9%+
60 Post treatment 3604 00 60 Post treatment 4224 55 | Control Byes )
2 120 Post treatment | 3522 00 4 | 120 Posttreatment | 419.6 48 | Mean comeal swelling | hour following treatment 2.7%
180 Post treatment | 348.0 00 180 Post treatment | 4132 32 | Meancomeal swelling 2 hours following treaiment 2.4%
240 Post treatment |  357.0 00 240 Post treatment | 4098 23 | Mean comeal swelling 4 hours followlrg treatment 1.2%

SB-497155 was a strong rabbit eye irritant in the test.

6. SB-497115-GR: Local Lymph Node Aséay in the Mouse — Project #1127/1257) &!4}
Testing Facility: =~ —

—

Methods: In this study, the skin sensitization potential of the compound was assessed in the CBA/Ca
strain mouse following topical application on the dorsal ear surface. Three groups (4/group) of mice
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were treated with 50 pl (25 pl per ear) of the test material (batch #F081604) as a suspension in
acetone/olive oil 4:1 at concentrations of 5%, 15% or 50% w/w. An additional group of four animals
was treated with acetone/olive oil 4:1 alone.
The proliferation response of lymph node cells was expressed as the number of
radloactlve disintegrations per minute per lymph node (dpm/node) and as the ratio of

SHTdR incorporation into lymph node cells of test nodes relative to that recorded for the
control nodes (Stimulation Index). The test material was a sensitizer if at least one concentration of the
compound results in a threefold or greater increase in *H-TdR incorporation compared to control
values. Any test material failing to produce a threefold or greater increase in *H-TdR incorporation will
be classified as a "non-sensitizer".

Results. The Stimulation Index (SI) expressed as the mean radioactive incorporation for
each treatment group divided by the mean radioactive incorporation of the vehicle control
group and the results are shown in the table below:

Ci fw
o b ) Stmutation Index (ST} Result
§ 138 Negative
15 1L.05 Negatve
50 0.84 Negative

The test material did not increase in the incorporation of radioactivity and was considered to be a non-
sensitiser under the test conditions.

7. Phototoxicity:

Eltrombopag absorbs light in this spectrum with a peak at 413 nm. Single and repeat dose

in vivo tissue distribution studies with [*“Cleltrombopag in pigmented rats indicated

that eltrombopag did not accumulate in the lens and not selectively retained in skin or eye of these
animals. In an in vitro phototoxicity study (3T3 fibroblast neutral red uptake assay), eltrombopag was
toxic (ICso value of 0.543 pg/mL) in the presence of ultraviolet-A (UV-A).

a. Tolerability, Toxicokinetics and Phototoxic Potential of orally administered eltrombopag in
~—. SKH1-hr Hairless Mice: (Study #CD2006/0167/100; GSK#D06264) b(@}

Conducted Laboratory: ,— - Plasma
analyses TK evaluation Laboratory: GlaxoSmlthKlme King of Prussia, PA, USA.

In this study, the tolerability, toxicokinetics and phototoxic potential of orally (via gavage)
administered eltrombopag (batch # not provided) was assessed in male and female — :SKH1-hr

hairless mice treated for 14 days followed by a smgle exposure to radiation from a xenon lamp (to &ﬁf

simulate sunlight). An area approximately 1.3 cm® of the dorsum of each mouse was exposed to
ultraviolet radiation (UVR - a 6.5 kW long-arc xenon water-cooled tamp) to simulate mid latitude
summer sunlight. The mouse located approximately 1.2 meters from the UVR source was exposed
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equivalent to approximately 0.5 minimal erythema dose (MED) in approximately 30 minutes. MED
refers to a UVR dose adequate to elicit a barely perceptible response in skin and is equivalent to an
instrumental dose of approximately 100 Je/m?. The doses were selected based on preliminary results
of 2 year carcinogenicity study in which male and female CD-1 mice treated with the doses of 25,75,
150 and 300 mg/kg/day [GSK #CD2006/00751/00]. A dose of 300 mg/kg/day was lethal as all animals
in this group were terminated during week 2 and 150 mg/kg/day dose was associated with excessive
mortality at week 2 and 3 in females resulting in a reduction in dose to 115 mg/kg/day during week 21
of test article administration. But in a subsequent 12 weeks oral toxicity study in female CD-1 mice, a
dose of 150 mg/kg/day was tolerated for [GSK #CD2006/00477/00]. Based on this information, the
doses of 25, 75 and 150 mg/kg/day were selected. The animals were observed daily and changes in
body weights estimated. Skin observations were recorded prior to UVR exposure on Day 14, and three
days following UVR exposure approximately 1 hour + 10 minutes and 4 hours + 30 minutes after the
completion of UVR exposure. After the 3-day post-UVR observation period, main study mice were
euthanized on day 17 and the UVR-exposed skin site was collected and microscopic examination was
performed. Toxicokinetic sampling (3 mice/sex/timepoint) was performed for satellite groups of test
article-treated mice at 0 (pre-dose), 1, 2, 4, 8 and 24 hours after administration of the test article
formulations on day 14 and mice were discarded after TK estimation.

Results:

Toxicokinetic analysis showed that SB-497115 was absorbed in male and female mice at the

time of UVR exposure (120 + 10 minutes after the final dose on day 14 of the study).

One female main study mouse of 25 mg/kg/day was killed on day 8 due to labored breathing,
decreased motor activity, cold to touch, hunched posture and discolored (purple) and swollen left side
of the neck. Necropsy revealed red gelatinous material present subcutaneously on the left side of the
neck, in the thoracic cavity, along the entire length of the trachea and in both axillae. In addition, there
were dark red nodules adhered to the trachea and esophagus. The death of the animal was considered
due gavage error and considered not due to test article-related by sponsor. All other main study and
toxicokinetic mice survived to scheduled termination and no adverse skin responses were noted during
the three days following UVR exposure. There were no test article-related clinical signs.

Slight mean body weight loss up to 4% in males given >75 mg/kg/day or greater dose and, 5% for
females given 150 mg/kg/day was reported on day 14 when compared to respective pretreatment day 1.
SB-497115 at oral gavage doses of 25, 75 or 150 mg/kg/day in mice for 14 consecutive days followed
by a single exposure to a 0.5 minimal erythema dose (MED) of solar simulated ultraviolet radiation,
produced no cutaneous phototoxicity in animals of these treatment groups and the doses were tolerated
with slight mean body weight loss noted for males given >75 mg/kg/day and females given 150
mg/kg/day.

b. In vitro phototoxicity study (3T3 fibroblast neutral red uptake assay): [Report
WD2005/01434/00]
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Eltrombopag was toxic (ICso value of 0.543 pg/mL) in the presence of ultraviolet-A (UV-A,
wavelength 315 to 400 nm) radiation suggesting phototoxic potential.

To assess the potential relevance of the in vitro phototoxicity finding, a study was

performed in the = SKHI1-hr hairless mouse. Eltrombopag (batch #TPO-E-07) was given at doses up
to 150 mg/kg/day (1607 ng.h/mL, 11-fold the maximum proposed clinical exposure) orally in mice for
14 days followed by a single exposure to 0.5 MED or 10 m)/cm? of solar-s1mulated (ultraviolet
radiation, UVR) light, there was no evidence of cutaneous phototoxicity at

~1 hour, 4 hours (~Tmax) and 3 days post-UVR exposure.

Photoclastogenicity was also assessed in two chromosomal aberration assays with CHO cells at
cytotoxic concentrations (15 to 29 ug/mL) in the presence of UV light at 700 mJ/cm® (30 MED)
[Report WD2006/02097/00 and Report #WD2007/00374/00]. However, there was no evidence of
photoclastogenicity was reported at lower light intensity (350 mJ/cm?, 15 MED) and at 58.4 pg/mi
concentration. The phototoxic effects were observed at high drug concentratlons of >15 pg/mL and at
a light exposure intensity of 30 MED.

Eltrombopag was photoclastogenic in the test. —_—
APPEARS THIS WAY

Gl ORIAINAL
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Overall conclusions and recommendations

SB-497115-GR (Eltrombpag) was a selective thrombopoietin receptor agonist and produced
proliferation and differentiation of megakaryocytes progenitor cells and released platelets. It
showed preferential STAT activity and increase number of platelets specifically only in human and

' chimpanzee and not in other species. Based on the platelet production property, sponsor proposed to
use the compound in patients with thrombocytopenia purpura.

Sponsor demonstrated that the compound had specific species effect of increasing platelets in
chimpanzee and humans. Only an insignificant or no effect was seen in other animal species. In the
present submission, the studies submitted were on in vitro and in vivo primary and secondary
pharmacology, safety pharmacology, in vitro and in vivo ADME studies in dogs and rats, in vitro
inhibitory potential on human cytochrome P450 enzymes, acute toxicity study in rats and dogs, 14-
day oral toxicity study in mice, rat and dogs, 14-day oral toxicity in female rats with 4 weeks
reversibility, 28-week oral study in rats, 7-day oral toxicity study in rabbits and 14-day and 52-week
oral capsule study in dogs, 2-week tolerability and TK study in mice, 13-week toxicity in mice,
Segment I. reproductive toxicity study in rats, segment II. Reproductive development toxicity studies
in rats and rabbits, mutagenicity tests of Ames test, mouse lymphoma mutation assay with L5178Y
cells at TK locus with the base and with salt, unscheduled DNA synthesis in rat liver using in
vitro/in vitro procedure and, oral micronucleus assay in SD rats. 2-Year oral carcinogenicity studies
In mouse and rat and local irritation studies were also submitted.

SB497115 did not show any significant effects on the blood pressure parameters in dogs but it was
demonstrated to inhibit the stably transfected hERG-1 cDNA channel (HEK-293 cells) tail current in
a concentration dependent manner with ICys, ICs5 IC75 of 0.09, 0.60 and 5.13 uM (0.04, 0.31 and
2.27 ug/ml). In dog purkinje fibre assay, SB497115 did not exert any significant effect. At10to
25uM SB497115 a decrease of the sodium channels currents without an abnormality on EKG and
calcium channel was reported.

The ADME studies conducted in mouse, rat, rabbit, dog and monkey have demonstrated that orally
administered SB-497115-X (sodium salt) in a solution formulation was absorbed in a linear manner
and in greater amount than a capsule formulation. The bioavailability after a 3.52 t0 3.6 mg/kg
single oral dose of SB-497115-X (sodium salt) as a solution and suspension administration was 83.0
and 91.7% in dogs; 62 and 110% in monkeys. Orally administered compound attained plasma
concentration in 3 to 6 hr in monkeys with a low plasma clearance. The half life (t1/72) of IV
administered compound in dog was 13.9 h and not estimated by oral route and, 7.7 (oral) hr in
monkeys. It binds with mouse, rat, dog, monkey and human plasma proteins up to 94% and a minor
amount was absorbed in cells. In male and female rats, up to 88 and 90.6% was excreted in feces.
In bile duct cannulated rats, the fecal excretion of unchanged compound was 65.7% and 63% in
males and females, respectively. A single oral dose 10 mg/kg in intact mice was excreted in feces
(72.8% and 76.6% of the dose in males and females). Urinary excretion was <15% of the dose. In
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male bile duct-cannulated mice, biliary secretion accounted for a mean of 21.1% of the administered
dose and fecal and urinary excretion accounted for about 64.0% and 4.26% of the dose. About 64.8
and 63.7% of the orally administered compound was excreted in feces in male and female rabbits.
The urinary excretion was minor, i.e., up to 6.6% in rats and 19.2 % in rabbits. Metabolism was
chiefly through conjugation with glucuronic acid in rat, dog and monkeys hepatocyte incubation.
SB-497115 was shown to inhibit human cytochrome P450 enzymes and significant inhibition of
CYP1A2 and CYP2C9 activity was seen (ICso = 3.5 and 9.3 uM, respectively).

Acute toxicity studies in animals were not conducted and sponsor conducted single dose exposure
study in rats and maximum tolerated oral dose in dogs. In rat exposure study, the compound attained
the peak plasma concentration between 1 to 4 hr and, the plasma concentrations were increased from
1 to 3 times when the compound was mixed in 1% methylcellulose. A single dose of 100 mg/kg was
tolerated in dogs excepting emesis, diarrhea, decreased activity and reduction in body weight were
reported.

The 2-week toxicity study in mouse was done at the doses of 0, 30, 100 and 300 mg/kg/day by oral
gavage (6/sex/group). The dose of 300 mg/kg/day was a toxic and lethal dose and, a dose of 100
mg/kg/day was a well tolerated dose and produced hepatocellular hypertrophy and renal
 atrophy/degeneration. In another 14-day tolerability studying mouse, 150 and 200 mg/kg/day SB-
497115-GR (vehicle HPMC with 0.2% SLS) produced similar plasma concentration in male and
female animals and systemic exposure was 1.3 and 1.6folds in males and females at 1.3 times dose.

In 13-week toxicity study in mouse, SB-497119 was administered at 0, 10, 60 or 100 mg/kg/day. In
TK group (3/sex/group), the animals were evaluated at week 13. A dose related plasma
concentration was seen and, the dose of 100 mg/kg/day was the ‘no effect dose. The target organs
of toxicity were not identified.

In 2-week toxicity study in SD rats, SB-497119 was administered at 0, 3, 10 or 40 mg/kg/day. Dose
related hepatocellular vacuolation was seen in 40 mg/kg/day treatment group. The NOEL was 10
mg/kg/day. In another study in rats at the doses of 0, 20 and 40 mg/kg/day, produced drug related
microscopic changes of hepatocellular vacuolation in 40 mg/kg/day and the dose of 10 mg/kg/day
was NOEL.

In 28-week chronic toxicity study in rats, SB-497119 was administered at 0, 3, 10, 30 or 60
mg/kg/day. A dose related plasma concentration was seen in rats and, the doses of 10 and 60
mg/kg/day were ‘no effect’ and ‘lethal” doses. Decreased activity, irregular respiration, pale and
cold to touch, increase in absolute and relative reticulocytes were seen in more intensity in males
than females included in 60 mg/kg/day treatment group. The target organs of toxicity were liver,
blood parameters and kidney. The depletion of lymphoid cells in the spleen, lymph nodes and
thymus were seen in 60 mg/kg/day group animals and 9 of 12 males showed thymic atrophy. The
dose of 30 mg/kg/day was the highest tolerable dose.
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The toxicity of SB-497115 from the doses of 1 to 15 mg/kg/day for 2 weeks was tested in juvenile
rats. A treatment related exposure similar in both sexes was observed. Lymph node hemorrhage and
myeloid hypercellularity were reported in male and female of 15 mg/kg/day dose. The identified
target organs were lymphocytes and bone marrow. In a subsequent juvenile rat study ,
(CD2006/0065/100), SB-497115 was administered at the doses of 0, 5, 15 and 40 mg/kg/day from
post partum day 5 to 30, i.e., 28 days duration. One rat of 5 mg/kg/day group died of non treatment
related effects. A slight reduction in RBCs, hemoglobin and hematocrit values was seen in 40
mg/kg/day group. The reticulocytes were increased only in 40 mg/kg/day group males. Serum
cholesterol (46 and 29% in males and females) and triglycerides (52 and 32% in males and females)
were decreased in males of 40 mg/kg/day treatment group.

In 13-day dose ranging study in rabbits, SB-497119 was administered subcutaneously at the dose of
0, 6 or 12 mg/kg/day. A linear dose increase was seen and no treatment related effects were seen in
treated animals. In 1-day dose ranging study in rabbits, sc dose of 0, 6 and12 mg/kg/day was
administered. Dose related swelling at the injection site from 6 mg/kg/day doses were seen. The
subcutaneous route was considered as unsuitable route of administration in rabbits. The plasma
concentrations were 16.and 40.5 and 58.4 ug.h/ml in male and, 18.4, 31.0 and 65.5 ng.h/ml in
females and were similar on day 1 and 7 of the study.

In 7-day oral gavage toxicity study in rabbits, SB-497119 at 80, 150 or 200 mg/kg/day produced a
linear increase in the plasma concentration. The high dose of the study produced histopathological
effect of hepatocellular hypertrophy and erosion of stomach in animals and based on this, the target
organ of toxicity was liver in both sexes and, stomach was an additional target organ of toxicity in
males of the study. A dose of 150 mg/kg/day was a ‘no effect dose (NOAELY)’.

In 14-day toxicity study in dogs, SB-497119 was administered in 4 groups of animals at 0, 3, 10 or
30 mg/kg/day doses and a dose related increase in plasma concentrations was seen in animals. The
exposure was about 18.3 and 13.6 folds on day 1 and day 13 in animals of 3 and 30 mg/kg/day
treatment groups. The hepatic enzymes and reticulocytes were increased in 30 mg/kg/day treatment
group animals and an NOEL was 10 mg/kg/day.

The chronic study of 52-weeks duration in dogs was conducted at 0, 3, 10 or 30 mg/kg/day in gelatin
capsules. The exposure in male and female dogs were similar (within 2 folds) within 2 hr of
administration of the compound. The AUC values of animals in 30 mg/kg/day were approximately
3, 2 and 3 folds higher on week 4, 13 and 26 than on day 1. Alkaline phosphatase concentrations
were increased in a linear manner as 1.7 and 1.9 folds in males and, 1.7 and 2.3 folds of in females
included in 10 and 30 mg/kg/day mg/kg/day treatment groups and a dose related hepatocellular
vacuolation was seen. Based on this, liver was the target organ of toxicity and an NOEL was 10
mg/kg/day. :

Sponsor conducted 104-week mouse carcinogenicity study at the doses recommended by Ex-CAC
dated. The study design was appropriate to evaluate the possible tumors formed during the study.
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SB-497115-GR (0, 25, 75, 150/115 or 300 mg/kg/day) was given orally to male and female CD-1
mice for up to 104 weeks. The doses of 300 and 150/115 mg/kg/day were lethal and 300 mg/kg/day
produced undue mortality the group was terminated. Although a treatment-related decrease in
survival in females at all dose levels was seen, yet survival was adequate at week 104 in females
given 25 or 75 mg/kg/day to assess carcinogenicity. Administration of SB-497115 was not
associated with the induction of tumors. The study was considered as adequate.

The oral gavage 104-week carcinogenicity study in rats was conducted in 4 groups of rats at 0, 10,
20 and 40 mg/kg/day doses. The dose selection was based on CAC-ex recommendations. The
sponsors proposed high dose of 40 mg/kg/day for the study was too high and was close to the lethal
dose of 60 mg/kg/day, the Committee recommended 5, 15, and 30 mg/kg/day as low, mid and the
high doses, respectively. A reduction in the incidences of malignant adenoma in animals (7122, 226
and 1/23 males and, 5/35, 6//22 and 1/17 females) of 0, 25 and 75 mg/kg/day treatment groups was
reported but was considered not significant. SB-497115 did not induce tumor of any class, benign or
malignant in study rats.

Sponsor conducted Fertility and early embryonic development Study in female rats at oral gavage
doses of 0, 10, 20 and 60 mg/kg/day. A decrease in maternal body weight and food consumption
was reported in high dose group animals. The embryo- and feto- toxicity and increased pre and post
implantation losses were seen in females of the 60 mg/kg/day treatment group. No adverse effects
were seen in other low doses of 10 and 20 mg/kg/day. The highest tolerable dose for fertility and
reproductive performance in females was identified to be 20 mg/kg/day.

SB-497115 when administered in male rats for 14 days before mating with untreated females till
mating confirmed (42 to 46 doses), produced a reduced food consumption related decrease in body
weight gain in 40 mg/kg/day group during the initial treatment period of 2 weeks. The mean testes
weight of 40 mg/kg/day group males was increased without an effect on mating and fertility of
treated males. No effect on growth or external morphology of the fetuses sired by the treated males
was seen in rats. Therefore the no-observed adverse effect dose for male fertility was 40 mg/kg/day.

Embryo-fetal developmental toxicity studies were conducted in pregnant rats and rabbits. In rats
segment II study, SB-497115-GR was administered at 10, 20 and 60 mg/kg/day from post coitum
day 6 to 17. The maternal toxicity of reduced body weight gain and, reduced fetal growth and
microscopic reduced skeletal ossification were seen in the fetuses of the 60 mg/kg/day treatment
group. There were no treatment-related teratogenic effects in the study.

In rabbit segment II study, SB497115 was administered at the doses of 0, 30, 80 and 150 mg/kg/day
- from day 7 to 19 postcoitum. The dose of 150 mg/kg/day was lethal and the dose was reduced to 90
mg/kg/day. A minimal adverse effect of reduced stools and body weight retardation was seen in 80
mg/kg/day treatment group animals. No treatment related increased incidence of external, visceral or
skeletal malformations or variations were observed. SB-497115-GR was non-teratogenic in the
rabbits included in the study and the highest tolerable dose in pregnant rabbits was 80 mg/kg/day.
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In a prenatal and post-natal toxicity study in rats, pregnant dams were treated with 10, 20 or 60
mg/kg/day SB-4971135 starting from day 6 postcoitum. The high dose of 60 mg/kg/day was toxic
and produced body weight loss from day 19 to 21 pc and also severe decrease in food consumption,
deaths, decreased activity, bleeding, vaginal bleeding, pale appearance, diarrhea, brown watery feces
and ptosis. Two of 4 dams of the group that delivered prior to termination of the group cannibalized
their offspring. The FO females of mid and low dose treatment groups completed the treatment until
Day 20 post partum and no adverse effects on pregnancy, parturition or lactation were noted in these
groups of animals. In the study, the highest tolerable dose in rats during prenatal and post-natal
period can not be identified.

SB-497115 was tested for its mutagenicity in Ames test in 4 strains of S. typhimurium (his- to his+)
and in E. coli (trp- to trp+) in the presence and in the absence of S9 from the concentrations of 62.5
102500 ug/plate in triplicate. It was non-mutagenic in the test. The mouse lymphoma TK-/- gene
forward mutation assay was performed with free acid, (62.5- 2500 ug/plate), its monoethanolamine
(20 to 43 ug/ml) and bismonoethanolamine salt (GR, 0.5 to 14ug/ml) of SB-497115. The compound
at the concentration of 1 to 10 ug/ml in the presence and, at 0.5 to 14 ug/ml concentration in the
absence of 89 mix was genotoxic in mouse lymphoma L5178Y assay at 24 hr exposure hr and not at
3 hr exposure. SB497115 produced a significant increase in mutation frequencies in L5178Y mouse
lymphoma cells following 3 hr exposure in the presence and absence of S9 mix. In oral rat .
micronucleus test, the micronuclei number was not increased by SB497115. It was not clastogenic
in this test. In unscheduled DNA synthesis in rat hepatocytes, groups of rats were treated at 120, 240
or500 mg/kg twice during 2 to 4 hr and 12 to 14 hr prior to isolating hepatocytes. The compound
did not induce unscheduled DNAsynthesis in rat hepatocytes.

Sponsor conducted special toxicity studies with the compound to assess its phototoxicity in eyes of
female albino CD-1 and pigmented B6C3F1 mice, SB-497115 at 100 mg/kg/day dose induced
cataract among B6C3F1 pigmented mice and albino mice and the incidences were increased by UV
exposure. The repeated doses of solar-simulated UVR in animals treated at 150 mg/kg/day SB-
497115 were lesser than non-exposed animals. B6C3F1 mice given SB-497115 with or without &(4)
UVR exposure were more sensitive than CD-1 mice. SB-74116 application onthe —

L cornea did not affect the mean tissue viabilities and was considered as non-
irritant. No tissue histology or analyses of inflammatory mediator levels were done. In rabbit
enucleated eye test, the compound solution showed a strong irritant activity but lymph node assay, it
did not increase in the incorporation of radioactivity. The compound was a non-sensitizer under the
test conditions.

Sponsor should modify the label as suggested under the labeling section (see Executive Summary) of
the present review. ‘

In conclusion, sponsor had demonstrated SB-497115-GR (Eltrombpag) as a selective thrombopoietin
receptor agonist which produced proliferation and differentiation of megakaryocytes progenitor cells
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and released platelets in chimpanzees and in human platelet preparations. The effect could not be
demonstrated in other laboratory animals. The submitted toxicity studies in rat, dog and mice
showed that the liver, kidneys, lymph containing tissues and, eyes as target organs of toxicity. Based
on the submitted preclinical data of the compound in selective species and the information on the
safety and toxicity of the compound, the sponsor provided adequate preclinical data for the approval
of compound.

RECOMMENDATIONS:

From preclinical standpoint, the approval of cltrombp_ag tablet application is recommended.

Signatures (optional):

Reviewer Signature

Yash M. Chopra, M.D., Ph.D.

Supervisor Signature Concurrence Yes __ No
Adebayo A. Laniyonu, Ph.D.

APPENDIX/ATTACHMENTS

1. CAC-ex memoranum for 104-week mouse and rat carcinogenicty studies.
2. Tables of neoplastic/non-neoplastic incidences in 104-week mouse and rat carcinogenicty
studies.
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APPENDIX 1

PHARMACOLOGIST'S REVIEW OF Pre IND 63, 293 (Amendment # 002 SX)
' Dated September 29, 2004

Sponsor & Address: Glax6SmithKline, King of Prussia, PA 19406

Reviewer: Sushanta Chakder,Ph.D. Pharmacologist, 180

Date of Submission: September 29, 2004

Date of HFD-180 Receipt: September 30, 2004

Date of Review: October 26, 2004

Drug: SB-497115-GR.
Category: Thrombopoietin Receptor (TpoR) Agonist.

Submission Contents: Study protocol for 2-year oral carcinogenicity stuclyin rats.

CarcinogenicityAssessment Committee (CAC/CAC.EC) Cover Sheet
Review of Carcinogenicity Study Design/Dose Selection~Proposals

Application (IND/NDA) number: IND 63,293

Division: Gastrointestinal. and Coagulation Drug~Eroducts, 1I- 180
DrugName: SB.:497115-GR.
PharmacologicalClassification: Thrombopoietin Receptor (TpoR) Agonist.
Sponsor/Applicant: GlaxoSrrthKline

King of Prussia, PA 19406

Spousor/ApplicautContact Name:Paula Bursztyl Goldberg, Ph.D.
Sponsor/Applicant telephone/fax number: Tel: 61 0-787- 3722; Fax: 610-787-7062
Date Submitted: September 19, 2004

45-day date: November 14, 2004

Review completion:

Date of CAC.review: November 02, 2004 _

CAC members: Drs. Abby Jacobs, Joe Contrera, John Leighton.
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Summary-of provosal for review b(4)
Species/strain: = .CD(SD)IGS BR rats. :

“Number/sex/dose; 60/se>ddose

Route: Oral gavage '

. Male, - Female - -
Doses propos'ed 0 10; 20 and 40 mglkglday 0, 10, 20 and 40 mg/kd/day
Basis of dose selection: . . )

MTD X

AUG ratio , _
Saturation: o o : §
MFD :

Kinetics submitted: ‘ Rodent . Human .
Pharmacokinetics X . . X -
‘Metabolism X © X
Protein binding ~ X - X

Notable desngn features: None.

-Summary of Recommendatlons to cAc .

) - -Male - o Female
) Doses recommended . o T
7 .10,20 and 40 mg/kglday : 10,.20 and 40 mg/kg/day o

- ‘Basis for recommendauon'

3 The dose selection’ for the 2-year rat camnogpmcnty study is based on toxicity end. pomts (MTD)
determined from the results from a 14-day oral toxicity study.and a 28-week oral toxicity'study with SB-
497115-GR in Sprague-Dawley-rats. In the 28-week oral toxicity study in rats, SB-497115-GR doses of -
0, 3, 10, 30 and 60 mg/kg/day wereused. Treatment-related mortalities were observed at.an oral dose of
60  mg/kg/day (11 of 12 males and 4 of 12 feinales). Pecreased food consumption and body weight .
gains (males only), increased ]wer weights (females only}, and microscopic changes in the liver
- (hepatocellilar vacuolation, hypemophy, centrilobular degengration and necrosis), kidneys (dilatation,

degeneration and Yegeiieration of tubules), adrenal cortex (vacuolation, necrosis of. cortex) and-pituitary
(vacuolation of pars distalis) were observed at this dose. Hematological changes were-observed.in high
dose males (décreased erythrocytes, hemoglobin and hematocrit values and increased platelet levels) and
females (decreased hemoglobin arid hematocrit values and increased platelet levels). Hepatocellular -
vactiolation and hypestrophy were-also.observed in females at 30 mg/kg/day. Thuis, jt appears that the
MTD is in between 30 and 60 mg/kg/day doses . . ‘

"In the 14-day ora] toxlcxty study i in rats, SB-497 115-GR doses of 0, 3, 10 and 40
- mg/kg/day were used. Males receivirig the 40 mg/kg/day dose had decreases in food
consumption and suppressed body weiglit gains (42%) Suppression of body weight. gams atthe
high dose may be related to decreased food consumption. Microscopic changes in the liver
*(minimal midzonal hepatocellular vacuolatmn) were observed in males and females teceiving the
40 mg/kglday dose, Thus, 40 mglkg/day dose was a tolerated dose in this 14—-day oral toxxmy
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3

_jstudy In a separate study in female rats, it was shown that the hepatocellular changes (midzonal
“vacuolation) observed at the 40 mg/kg/day dose were reversible during the 4-wéek:recovery ’
period. The plasma exposure levels (AUC values) in male and female rats atthe 40 mg/kg/day
-+ dose were 672 and 628'1g:hr/ml, respectively. Inhumans, an exposure level of 80.9 g.he/ml
‘was achieved after sdministration of 10 daily doses of 75 mg/day (1.5 mg/ke/day). The plasma
-exposure levels in male and female rats at the 40 mg/kg dose are abont £.3 and 7.8 times the
human exposure. Based on these findings, doses of 10, 20 and 40 mg/kg/day were selected for

»

the 2-yean rat carcinogenicity study; arid appear 1o be appropriate.
- - The plasma protein binding of SB-497115 was similar in rats and humans (about 99%),
and no apparent differences in the metabolite patterns. were observed between rats and humans.

SB-497115 was'genotoxic in the mouse lymphorma cell- forward gene mutation (TK™) assay.

- CAC Concurrencé (y/n):
. CAC Recommendations:

- Comments:

[

APPEARS THIS WAY
Ok GRIGINAL
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study. “In a separate study in femaie mts, it was shmvn that the hepataceﬁuiar Lhanges {midzonal

’vacuolatzon} observed at the 40 mg/kg/day dose were reversible during the 4-week:recovery

~ period. The plasma exposum levels (AUC values) in male and female rats at'the 40 mg/kg/day |
- dose were 672 and 628 pg.hi/ml, respectively. In humans, an exposure level of 80.9 pghr/ml

~ was achze:ve& after administration of 10 daily doses of 75 mg/day (1.5 mg/kg/day). The piasma
- exposure levels in male zand ferale rats at the 40 mig/kg dose are about 8.3 and 7.8 times the
human exposure. Baséd on these findings, doses of 10, 20 and 40 mgfkgfday were selected for
tim ’?»ygar rat cm‘mnc»gsmmty study, and appear to be appwprmte

) ’Thc plamm pmtem hmc}mg of SB—497I 15 was szm&lax in rats and immms (about 99%),
: and no apparent differences in the metabolite patterns were observed between rats and humans.
SB—#B?I 15 wasgenotoxzc zn Lhe mouse iymphoma cell forward. gcm: nmizamn (’I‘K"’) assay

- OAC Gnncurrencé {yln)

» C:AC‘ Reeommendatnons

= t‘;amm&nts: ,
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The Sponwr submi’w:d a protof:e] for the Z*year carcmogemmty study, of SB-4971 ES«GR_

B b;:mguvf}awley rats. In the proposed study, SB-497115-GR will be administered by oral "

gavage to groups of rats (60 animals/sex/group) at 0, 19, 20 and 40 mg/kg/day doses (10 mikg).
~Control animals will be administered the same volume of the vehicle (2% hydroxypropyl ‘
‘methylcellnlose with 0.2% sodium lauryl sulfate). Sutellite groups consisting of6

animals/sex/group ‘will be nsed for toxicokinetic studies. The animals will be observed twice
“daily for clinical signs.- Body weights and food consumptions will be méasured once weekly
during Weeks 1 ihmugh 16.and once every 4 weeks thereafter, At the end of the 104-week

. dositig period, the surviving antmals will be sacrificed and complete necropsies performed.
Necropsies will also be conducted of all animals that.die or are evthanized in a moribund
condition. The following organsftissues from all animals will be presérved in neutral bufiered

formalin for hlstopat}mlugmal exarninations. Hjstopathclogm examinations of all tissues from all
" groups of amnmls wiil be conducted

TYNIDIY0 HO
AN SIHL SUVIddY

: For toxxcnkmém analysis, samples of blood will be collected from the satellite group animals
" (éfaexlgmup} Pricr to dosmg and at 1, 2, 4, 8 and 24 hours after dosing in Weeks 4 and 26.
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Dose selection for the 2-year rat carcmogemcxty smdy is based on toxicity end

. points detenmned from a 14day oral toxicity study and a 28-week oral toxicity study with-SB-497115-

GR in Sprague-Dawley rats. - In the 28-week oral toxicity study in rats, $B-497115-GR doses of 0, 3; 10,
30 and 60 mg/kg/day werg. used, ‘Treatment-related niortalities were observed at an oral dose of 60
mg/kg/day (11 6f 12 roales and 4 of 12 females). Decreased food consumpuon andbody weight gains

.- (males only), increased liver weights (females only), and microscopic changes in the liver

~—

’ MTD is in between 30 and 60 rg/kg/day dosés..

(hcpatoce]tular vacuolation; hypertrophy, centrﬂobular degenetation and necrosis), kldneys (dilétatxon, .
dcgeneramon and regéneration of tubules), -gdrenal cortex (vacuolation, necrosis of cortex) and pituitary.

- (vacuolation.of pars distalis) were observed at this dose. Hematological changes were observed in high

dose males (decreased erythrocytes, hemoglobin and-hematocrit values and increased platelet levels)and -
females (decreased hemoglobin and hematocrit values and increased platelet levels), Hepatoceliular . "
vacuolation and hypertrophy were also observed i in femalcs at 30 mglkglday. Thus, it appears that the

* ¢ Inthe 14—day oral toxicity study in rats, $B-4971 IS-GR doses of 0, 3, 10 and 40 mg/kg/day were

" used. Ma{es receiving the 40 mg/kg/day dose had decredses: in food consumption and body weight -
. gams Microscopic, changes i in the liver (minimal midzonal hepatoceliular vacuolation) were observed -
- i1 males-and-females Teceiving the 40 mg/kg/day dose: Thius, 40 mg/kg/day dose was a tolerated dose in

- this 14-day oral- toxicity study. Ina separate study in.female rats, it was shown that the hepatocellular

~ changes {midzonal vaéuolauon) observed at the 40 mglkglday dose were reversible during the 4-week

recovery period. The plasma exposure levels (AUC values) in roale-and fomale rats at the 40 mglkyday
doseé were 672 and 628 pg he/ml, respecnvely ‘Based on these ﬁndmgs, doses ot' 10,20 and 40

e mg/kglday were selected for the 2-year carcmogcmcxty stuciy inrats,

Twﬂnghboratory' GlaxoSunﬂlKhne King of Prussxa, PA
Study-Start and Completlon Dates March 07 2002 and February 19, 2003

GLP and QAU Compllanoe Statement: The spousor mcludcd statements of comphance with GLP

" regulations and. Quality Assurance statement.

Animals: - SD®&(SD)GS BR rats. o : - : b‘(4 )
i Age- apprommately 12 weeks old : ' - . " : '
. Body weiglits- males, 366442 g; females, 220-275 g .
Drug Lot No.; SB497115-GR, Lot No. R13308Z, punty 99,3%. -

~ Methods: Four groups of ats (10 aninials/sex/group) were administered 0,3, 10 and 40 mg/kglday
. doses of SB49‘7115-GR by oral gavage for up to 15 days (dosmg volume, 10 mikg). Control animals
‘received the vehicle (2% hydroxypropylmethylcellulose-with 0.2% sodiwm lauryl sulfate). Satellite

groups, consisting of 3 amma]slsexlgmup were-used for toxicokinetic analysis. . The animals were.

. observed daily for mortahty and clinical signs. The body weights of the animals were recorded dmly,
- and food consumption was recorded once-weekly. Blood samples for clinical pathology examinations
. were collected on Day 14 of dosing, and unnalyms was conductcd on Day 1501 16 A
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On Days 15 and 16, the main study group animals were sacmtmeé (5 rats/sex/day), and
necropsies performed. The Welghtb of the following organs wére recorded: adrenals, brain,
epaéxdyzmdes, he&rt Rxdneys liver, ovaries, serinal vcsrcies, testes thyimus and prostate.

For histopathologic exannnauons, the faﬁowmg ussu@s from. a}', ain study group ammais were
preserved in 10% ngutral buffered formalin, Hwtopnthoiogmal examinations of all tissnes weré
conducted only of the control and the high dose group animals. Macmswp;c abmrmahmes from the.
Iow and mid cfese gmups were also’ exammad mxcroscopu,ally L S

. For tex:cakme:nc analysis, samples of blood weére coilecwd pmr to dosing and atl,2,4,8 12
atid 24 hours after do:,mg on Days Land 14 (3 animals/sex/sampling time). Plasma drug cencentratmns
© were mea:ured by meSiluiS analys:s using negatwe—mn Turho IQnSpmy lomzahon '
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Résults:

Slinjeal i _ns* Nu treatment related clinical signs we.re c}iaserveé in any gmup
“Moitality: There were no ‘deaths of animals in any gronp.
Body Weight: The initial mean body weights of the male-and femaia animals were 406. 5+6.7 g and
252.9+4.4 g, respectively. The body welght gain of males receiving the high dose was suppressed as -
_ cumpared with that of controls {58.3% of control body: wezght gains). Coritrol group females hadno .
- gain in'the body wetgbt dnnng ‘the lﬁ»day dosing period. Females receiving the low dose had mcreased ‘
body weight' gains, The mean bocty weights and lm&y wmght gams of d]fferem gmups of rats are s%;ewn -

: “in tim'l’able beinw“ » S
" ,Pmtw ] Cont Cmtml - 3&@5&@ wmgggﬁay -_;deay
‘ ™M ¥ TF 1 T
Body WEim oo Dy 0 | 4065 | 2529 VT e ) S O ) T
[BoayWe ®YonDay13 [ 4355 | 2529 | 4377 [ 0713" -4357 Tassz 14233 | 2526
{Body Wit @& 1200 |08 320 {204 " [268 30 168 103

BO@YW! gam(%mntml} 10_0% 1 : 330_3% "_:3 9*}3% 1 R 583%

s & ansvm 'tm ‘\fiean food conmmptmns of the crmiroi maie and fema]e amma}s i)efure mzmm)n of
-dosing were 31 and’ 24 glanimal/day, raspectwely Males receiving the 40 mg/kg/d‘i}' ciose had a sxl;ght
- -decrease in food cansumptmn during the first-week of; dusmg (10%).
- Hemataiog}: Males receiving the high dose ‘had shghﬂy higher fencuioeyw levcis (15 8%} ané
v'treatment group,males had slightly higher platelet Jevels (11.3% to 14.4%; not dose related). -
- Clinie (‘hennstr & No s:gmﬁcant (.ﬁanges inthe ckrucal chennstry pmmeters were observed in zmy
- group,. - s
Unnfﬂyg;é. Incmased urine: pratem concentmnﬁns (>1 gfL) warg ebse;ved in males at 10 mgfkgféay @
. of10) and. 40 mg}kg/day {7 of 10) doses.  These chang,es wers: gemra] 1y assocmt&d with reduced urine
volume: andfor mereascd wrine specific grawt) No rmcroscamc ch;mges in the kxdney were obsar\fsd in
thfsse mimals

/ N() treatment rc]ated gross pathoﬁagxcal changes were abserved ‘in atiy: gmup

. Weights: The absolute and rélative {to body welght} wetghta oﬁiha testzs of males’ wexe hlgitcr ‘

. tlwzz timt of controls. (appmxnnately 11% to 15%). .

E . Treatment related mmmsmpxc changcs in the hver, ci)aracbanzed as fmdzonai

; h&pataceituidr vacuolation, were observed in males and femaleés receiving the 40 mglkgiday dose. -~
“Midzonal hepatocellular vacuolation was observed it 1/10; 0710, 0/10 and 3/10 male Tats, and 1[!0

0710, ¢/10'and 10/10 female rats at 0, 3; 10 and 40 mgfkglda}' doseés, tespex:tweiy

) "j;jnmcomnems* Maxunum p’i.zsma ccmcentratmns {Ca) and Aﬂﬁf{u 24) of SB—@?’l 25 increased with -

-increasing doses in both male and female rats. No differerices in Coux and AUC 4 were observed |

- between males-and females, The. Cauy was reached in 1 0 bour at 3-and 10 mg/kg/day doses and-in 2. 0
hours at40 mg[kglday P]&sma toxmo}:mmzc parame{ars ‘of SB-AW’? 1151 m male and female rats. are
shown in the Tabie beiow : v : .
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APPEARS THIS WAY
ON ORIGINAL

In the 2-week pral mxxcxty study with SB- 4971 15 in Spragu&Dawley rats ’groups of animals

wele adnumstereé 9,3, 10.and 40. mg/kg/day doses of the drug. There was no mortality. in-any. group.
The body wexgi;t gaing of the. high dose male rats were lower than t%;zii" f contrels T ntrelated
‘microscopic chimges in the liver (midzonal vacuoldtion) were observed in tnale and female driimals at’
* 40 mgfkg/day. ‘The 10 mg/kg/day dose was the no effect dose in thlScz-wcek zoxxcaty study The 40
mglkgfday dose was a toie: ated dosé lhis study.

Testing Labaramry‘ , — - S , é{ 49
3tuﬁy Start and Completion Dates: June 16, 2003 and September 17, 2(}04 o

GLP and QAU Cﬁmpimnce Statement The sponsor included ?tatemems (}[‘ comphame with GLP.
regulations aind Quality Assurance statement.

Animals; — SD@(SDYGS BR rats. _ . ' e b@‘) :
Age- approximately 12 weeks old, - , - 7
Body weights- males, 331-383 ¢; females, 21 ‘i~243
Drug Lot No.: SBdQ’?li’inR (b:‘:_mneethamlamme salt of S§3v4971 15) Lot: No. ?{}33{}82 punty
99.3%. . .
'MethodS' Four: gmups ofrats (12 3mma£s/scxfgmup) were adlmmstercd 0,3, 19, 39 and 60 mg&g/day
doses of SB497115-GR by oral gavage for 28 weeks {dosing voluie, 10 mifkg) ‘Control animals
received the vehicle (2%. hydmxypropytmethyicaﬂuiose with 0.2% sodium laury] sulfate). The animals
were observed twice dmly for mortality and clinical signs: The body weights of the animals were
recorded pré-dose, on the first day of dosing, and once a week thereafter. Food consumption was
recorded daily, Blood samples for clinical pathology examinations were collected duting Week 4, :mé
Week 28 {prior to sacnﬁca) and utine samples wete co]lectcd before b]ood collection.
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In"Week 28, the surviving animals were sacrificed, and complete necropsies performed. The -
weights of the follewing organs were: rewrded admna}s, br'un, heart, kxdneys hver ovaries; proslate

lung, spleen, testes and thymus
For hlstepatimlngw examinations, the foﬁcwmg tlssues fmm aﬂ mrain study gzoup ammais were

préserved in 10% neutral buffered formalin. Eyes and optic nerves were preserved in. Davidson’s
fixative, Hxswpathologlcal éxaminations of all tissues were conducted only of the control and 30 and 6{)
mgfkgfday dose-gmu? animals, Macroscopic abnormalities, and the. Sllb;)ﬁﬂfﬁd organs (liver, pltmxaty

adrenai, testes, femur/nbxa) ﬁcom the low and mid dose gmnps were a?w exazmn&d mzcmscopmally :

o For. texsmkmezlc analym, samp‘ie:s of blood were co]lected pxwr 0. dt)sm« and at l 2 4 8, }2
and 24 hours afier dosing in Week 18 3 animals/sex/sampling time). Plasma drug nonf:cmranms were

measurcd by IQMSMS .malysls usmg negauw-;on Turbo IanSpa*ay mmzalmn.
v:;h‘:'u . v . o

Chnmal signg: }imxche-d posture, red nasal discharge and yeliow hair coat in the pemnal ared were
obscrved in mak,s and females receiving the High dose. . '
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Mortality: There were treatment relazcd mortahtzes at the 60 mp/kg/day dose Eleven (11) of 12 maieq
and 4 of 12 females from this group died or were. sacrificed moribund (in Weeks 2-16 and 26-28) prior
to scheduled termination. One male from the 30 mp/kg/day group was sacrificed (had a Zymbal's gland
carcinoma), and another male from this group was found dead. One male from the 10 mg/kg/day group,
and three contrel females were: found dead dunng the doszng pe;md. ‘i‘he causes, of deaths of these
animals were not known.

_ Body Weight: The. indtial mean body wexghls of the male and female ammais were: 369*9 4 giand
235263 g, respectively. At Week 28, the mean body weights'ef. the surviving ‘high dose males % twere
lower than those of controls. The body weight gains of the surviving hagh dase males Were also lower
‘than that of controls in Week 13 (80.5% of control).

Percem Bhangc in mean body welghts and body weight gams of dnf ferent gmups ot‘ rats are shown in
the Table be]ow N

Parameter "] Control 3mgke/day - Iow&lda) M m g&g y ﬁnmgl_ljgl(hy
< M - F. iIM - |F- : AM M. fF

Body w; gggonngyi 1369 | 235 1367 | 234 368 ; 235 368 @g ‘268 ] 233
Body WE (2)in Week-13 1408~ 1 244 1404 | 254 414 1 256 413 1383 1397 U7
T Boly Wi pain(ey - 3 15 137 |20 j4s 12 45 139 43¢ 14 -]
“E Tody i, pain (% controly] ¥00% 1 100% | 1028%| 2222%| 127.8%| 2333% | 125% | 211.1%] 30.8% | 1556%
Body Wt (o) inWeek28 1433 " 1261 1425 [ 265 433 1267 |43 267 390 360 -
B{xEyWa change (%) {0 [’ «135% 133% (0% 123% - [23% 123% 99% [ 04%

ocg Conggmgqog It was slatui tizaz the food consumptzons of tiac h;gh dose. males and' femaies were
fower than that of controls (data was provided in terms of pellet counts). : .

. ﬁgmatology ‘Males receiving the hagh dose had decrcaeed erythmcyte counts (13.3%), lower
hemoglobin {18%} and hematocnt values (16%), mcreaseé platelet. counts in Week 4-(28,4%) and’
increased reticulocyte counts {188%) in Week 4. High dose femalés had skghﬂy lower: hemog}abm, and

" hematocrit valnes (10-% both) and mcrﬁased phtelel cotints {10%) : '

Clinical Cheinistry; Males receiving the high dese had slightly higher alkalmu phosphatasc (26%) ami
AST levels (2190) and dedreased fotal cholesterol levels (47%).
Urinalysis: Increased-utine protein concentrations (about 1.8-fold) and protemfcreatmme ratios wire
. obsefved in males at 30-and 60 mglkg/day in Week 4, and at 30 mg/kg/day in Week 28.. y

Gmgﬁ Pathology: Males receiving the high'dose had pale.tan fecn in.the hver {6(12), stomachsfmtastmes
distended with orange material (6/12), and pale eyes. '
Organ Weights: the txssueiorgzm weights of the high dose males were not avm]ab]m as ail ;mxmcﬂs were
sacrificed or died prior to scheduled sacrifice. The absolute (17. 99%) and reiatwe {to body wmght 21%)

- liver weights of the high dose females were higher than thit of controls, :

,Histogathology Treatment related microscopic changes were ‘ohserved in the lwcr, adrenal cortex and
pitnitary of htgh dose males and females. Microscopic changes in the liver mcluded vacnoles in the
hepatocytcs in the penportai and mmidzonal rcglons centrilobular degeneration and necrosis; were
observad in both males and females. Changes iA the k:dncys were also observed in-high dose males.
Vacuolation and necrosis of the adienal cortex (zoba fasciculate) were observed in 3 {of 12) maks and 1
- (of 12) female recéiving the high dose. Inflammation (minimal; 412 and degeueraﬁon (minimat to
mild; 9/12) of the heart were observed in males receiving the high dose. One male receiving the 60
mg/kgiday dose had vacuolated cells in the pars distalis of the pituitary. Bndosteai hyperostosis in the
femnur was obsefved in 2 males.and in the tibia was observed in 1 female receiving the high dose.
Depletion of lymphoid cells in the spleen, lymph nodes and the thymus (including lymphocyte necrosis) -
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were observed in males and femades at 60 mgfkyday H:stopathoioglcal changes observed in male and
fema}e rats are shown in the Table below '

[ Grganvincidences IR V5 S - FEMALES
il ‘ L otk 3 10 30 60| Contral 110
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» 'Toxzcokzgg gg, 3 Max:mum p}asma ;:oncentmt;ons (Cm) and’ AUC(M of SB-497115 mcreascd with
~ increasing doses in both-male and female rats. No apparent differences in Couss and AUC(. Were
observed between miales and females. The Trax mngeci for L.0be(at3 mg/kg)to 4.0 hes (at 60 mg/kg).
Plasma toxrcalnnetw pmdmetet*s of SB~4971 15 in maIe and female rats are summarxzcd in !h:e 'I‘abIe
below. ’ ~

‘Inthe. 28-week oral toxmliy smdy wzth S$B-4971 15in Sprague-[)aw]ey raks, grcups of animals were
administered 0, 3, 10, 30 and 60 mg/kg/day doses of the drug.. Treatmient rélated mortalities were
observed at the 60 mg/kg/day dose. l)acreased body weight gain and food consumption, microscopic
changes in the tiver (hepatocallular vacuolation, hypertrophy, degeneration and necrosis), Kidney . °
(d:latatmn, degenel ation and feperieration of mbules) adren'ﬂ coriex (vacuolamnfdageucratson) and

Bést Pdssib!é Copy-
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pzmmry (vacuolatmn} were cbservcd at 60 mgfkefday. Decreascd reé cell eounts and increased
reticulogyte couits were also observed at this dose. Thus, it appaars that the MTB i3 between 30 and 60
mglkgfday in lhzs 28-week toxzcny smdv

: "I’he study was con{iucte{i to- 1de:nufy 4nd quamzfy the ; major metabohtes of SB-4971 15 in ;)Easma, :

“ hver, bﬂa, urine and feces following oral administration of asingle 10 mg/kg dose of ™ F]~S§4971 13-

" GR to intact and bile duct cannulated rais. Profiles of radioactive. drag-related matetial were giantified by
HPLC with radlochemzccﬁ defewon Structural characterization of metabolites was carmd out on

' -z.elecwd sampie& by mass specrxometry (I:il’LCuMS }IPLCMS MS and LCuN;MR) ‘

Foﬁewmg a szag!e oral admmstrat;on of {“{?j SB~497115 GR to male and: fenale rats, ¢ the
'pnnmpa} radiolabeled component in ;ﬁasma at all time: pomts (4, 24 and 48 hours) was unchanged SB-
497115 (89% and 76% at 4 hy, and 42% and 58% at 24 hr, in'‘males and females, respectively). Anothpr
. notable: radloaclfve coinposient was ‘etabolite K/O (ce-eluted} whichis aproductof = ,
‘ glacuremdatmn/ex;danmz “This metabolite consisted of 33% and 22% of the plasma xaémdctmty at24 hr =
*'in males and females, respectively.” At 48 hre after dosing, the unchanged $B-497115 was still the major
component ini the: plasma of both mals (59%) and female (78%) tats., Tn addition; metsbolites, KO and

AD accounted for approximately 16% and 10% of plasma radioactivity respcctweiy Liver metabolite
patierns were similar to that of plasma. Tnitact drug was.the, major radicactive congmnent in'the vacr atall
time pomts In addition KJO and AD accounted for about $%-27% of the radioactivity. - .

" Inbile duct—cannulated rats,’ ‘the'drug was eliminated both as-an intact drug, andznetai&chtea The
| - majoa route of mtatx;hsm was glycuromdanan azzd giutat}none {:of;]i:gatxon, Oxuiahon was a minor route’

of matabnilsm. :

In intagt vats, lhc elmunatmn of drug«rciated mlenal was, mam}y vin feces (88—91%} The ;)rmmpai ‘,
radicactive. compcnent was the intsct dmg, and two minor pathways included glucuronidation and

" oxidation. Urinary excretion played a mmor tole (5 7%) :md unahang&d cirug, WS, not detecfed i any of

the urme samples.

- {”C]SB~4971§S Wwas. mcubawd at conccntmt]ons ei' 10 anci 50 pM awith, hepatocyws prepawd ﬁ'Dm"
 raf, dog, monkey and human livers for 0, 6 aiid 24 hougs. Extracts of the incubates were anaiyzed by.
-radio-HPLC zmd selectwely by LC/MS in ordet: to compare the métabolism of 3}349? 1 15 across species,

» Mctabeizsm of SB-497115 was sm&ze{i with hepatocytes from four human ]wers. Except forone
human Hiver, the metabolism of the compound by the human hepatocyte samples was low. The major
'mc:zaboim route observed was conjugation with either cysteine or glucuronide. Comuganon with

" glutathione and oxidation ieadmg to formation of M+14 metaholite: {pcssﬁoie carbonyl formatlon) Were -
also observed as minor metabolic pathways in the human hepatocytes. The puiative metabahc pathways of
'SB-497115 in human hepatocytcs are shown in the F}guzc beiew \
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f- . I ilepatocytes isolated from anxm,als ail metabolic routes: absefved in. humdn hepatecybes were
© identified. Conjugation with c:ystemc or glucuromde were- the predominant pathw&ys in ali species, -
including humans. The minor pathways included formation of 3 8 lutathione conjugate; formation of the

-+ M#+14 metabolite aid a possible Larboxyhc acid. A few other minor metabolites; not observe(i in human%

were also detected in nonclinical specxes. No im man specific metabolltas were. detected. ’

: .19’7}1%‘ i the&gggg es R

The plasma- protem bmdmg of 3}3-#9‘7 1 15 in rat, dog.. monkey and human plasma was detemmned in vitre
by equilibrium dialysis at final SB-497115 concentrations of 2000 and 6000 ng/ml.’ Blood partitioning of

SB-497115 in rat, dog; monkey arid human blood was dciermmed at nmmnal blood conwmratxons of
2000 and 6000 ng/ml : , : o :
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z.;
Thc plasma pmmm binding of SB-497115 in the ;ﬁ&sma of rats, dogs, morakeys and hmnans was.

very high (299%) and similar at both 2000 and 6000 ng/nil conicentrations. The plasma protein bindings
Cof SB—497 115in thc rat, dcg, monkey ancl human pkxsma are showu in the Tabh: below

Moderate partitioning of SB-4971 ESm the blood cells was observed in all species.

L

AdioD SIIssod 1598

'{he gfmowxzc pawnt;az of SB 49‘3‘1 15 {ﬁ’erz ac1d} was ,e,xz;:mmed inthe bactena} reverse. muianon
assay {Ames test) and the mouse Iymphoma cell (L5178Y) forward gene ymtation (IR assay. SB-
497115 was . negat:vc in the Ames test. In the mouse lymphoma cell TK assay, it induced statistically - -
sigriificant i increases in mutation in the préserice and zbsence of metabolic acmatmn (beth smoall and large.
colonies were mducad} o

884971 £5~Cxll the. et}mnolarmne salt of 5}3-4971 15.was tcst&d for its potentaal gem:)toxm:y using
the mouse lymphoma cell (1.5 17SY) forward gene mutation (TK™) assay. "SB-497115-GR was gendtoxic
in the mouse lymphoma ’fls assay in the absence af metabdiw actxvatzen foﬂcwmg 24-310111: txcatment
pcr:od : — :

SB—49?1 15-GR Was aim tested for its genotoxtc potemzeﬁ in the in vivo rat bone marrow | :
micronueleus assay and the rat. liver unsc?wdu}ed DNA synthesis (UDS) assay. SB-497115-GR was not

_cHistogenic. in the Tat bone matrow - nmcmnucleas assay after2 oral administrations of 120, 240 and 500
mgrkg doses It was not gsnomxu, m the rat Hver {33)9 ass.1y it 120, 240 and 50@ mg/kg ora] doses.

The 2-aminoethanok: salt qt SB—497 115 was icsted for. potennal genotoxicity in the mouse - .
lymphoma cell (L5178Y} forward gene mutation (TK'™) assay. 2-aminocthanol was: gemtmuc atthe TK

Tocus-of mouse Iymphoma L5178Y cells in the absence of $9-mix- followmg 24 hours treatment pcrmd It
. was not geno%ox:c in the presenceof mfstabohc activation.”
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Comments:

"Date. .

- Jasti B. Choudary, B.V:Sc., Ph.D

Lol
HFD-180
HFD-181/C80 -
- HIFD-180/Dx, Choudary -
HFD-180/Dr. Chakder

R/D Huit: J. Choudary 10/25/04

-

192

Date

.15 )



NDA 22-291
Page 193 of 215

Reviewer: Chopra NDA No. 22-291
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this: page isthe manifestation of the electronic signature.

Sushanta Chakder
10/26/04 11:84:10 AW
- PHARMACOLOGIST

. :Jast:i 'Chbixdary .
. 1D/26704 03515:19 PW
- PHARMACOLOGIST
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?HARMA(,OLGGIST'S REV!E’W OF IND 43 293
(Ammdment # ﬂBlS‘\’Z &@m& Scptember 29 2()94)

Giaxésmzhmme
King of pﬂiﬁbi&, PA

| -‘Revxewer. Tamal K Chdkmimm, Ph.i}.
B ?harmacoiogzst, %18&

'-nam of S’ui}m_]_ﬁlgn' September 29,2004 | -

‘;Qm ng eipts Seplember 30, 2004
Qcmber%z{)ﬂé“ o . -

lvDﬂt .Qf Reuth

.

Category: Thrombopoietin receptor (TpoR) agonist
Indication: SB-497115-GR is indicated for —— creatment of thrémbocytopenia associated
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I

2, ’

3.

; ubmission Conteu,s"

5

Dose seiectmnfprﬁtocci i‘ar &year m'al { gavaga) carcmogammt}f stuéy in CD-1 mice.
1 4-Day oml tomc:n:y sludy in mice (CDZGUSR)M?&»“{JG}

2~Week oral gavagc mlerah&ty and tom&kmenc (TK} stugdy i Ci}l mice

=(CD20€W60836100)

13—Weck ora] toxicity z.mdy n mice (CDZOMIQO&ZHGG)

‘Genomxmny studies -

Protein binding studiés :

#PPEARS Ty
IS
Ok ORIGJAMLWA

195
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Cammgenicaty Assessment Comrmftee {CﬁCJCAG—EC) Cover Sheet
Revw,w of Mouse {,ammgﬂnuiiy Stu&v Beﬁgzllﬁose Selection Pmtomis

ﬁnte {}f C&C revxew November 2 20()4

= QQ Members: Ab’oy Jacabs, Ph.D., HFD-024, Acting {l’han‘
.- Joseph Contrera, PhD., BZFD?(M Member
John Leighton, PhD., I-IF{) 150, Member
Jasti Choudm‘y B V Sc., Ph.D., HFD-180, %pemsnry Pharmacn}chst

A
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" Smmnary of l‘mposnl l’or Rewew, Y “k&\
“sQanig@tram M}cxﬂ‘ CD-1 ®(ICR)BR B

-.;Q.Numberi’ﬁxmose 6{}isaxfdose

1 Route Oral gavage

Male

| sProgomﬂ 0 0,30,100,200 mgfkg/day 0,30, 100, 200 me/kg/day
' asls g{ !Qggg SeEecn o v o
MID x - X
- AUC Ratio L
- Sauration e EEENE—
D s -
. Other _ . i
" Kipetic ’n’bmitted' " Redent R . Human
Pharmacokmencs_» X o s X o
~Metabolism . T i ' ' L
_ PioteinBinding . R GHN o S
: Gsﬁd@x’;g;tg: L , Both SB~497115 (free: acidy and SB—A‘)?iEﬁuGR (ethaﬂo}ammc salt

form of SB-497115) were found to be positive in L5178Y TKY
. mouse Iymphoma assay. SB~497115 was found to be negative in
" Arnes assay. - SB-497115-GR was nigative in unscheduged DNA
syntheszs (UDS) assay using exvive rat hepatocytes and @ vive rat
bone marow m:cmnuciew, assay nsmg oral wale

~ Notable Design Features: None
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- orally active tiammbnpomm Teceptor (’Z‘poR) agonist in éweiupmenl for

IND 63,293 Amendmient 0018X

{ . T o 4 ’ .
. Bummary of Recommendations to CAC

'ammrm(ie'db - 'vi» er: v .Maic;f(};;ﬁ(), IGO; 200 mg?kg!da;é ’
: - : © Femmle: 0, 30, 100, 200 mg/kg/day

mﬁgﬁﬁggmﬁn_d%m

SB-4971 1 5~(}R is the b:s*-monceihamlamme (MBA) sale form of SB~49'71}5 anon- pepnde
_ (eatment of -

thmnibccytopema associated with immune 1hmmb0<:ytapema PUIpwa (I'i"i’)
—  The maximam recomtiended human merapeutiu dose for SB-497115-GR has not been
-, determined yet, however, dosedependent increases in platelet counts (13-10 L. Safoid) have been

. observed in normal male SubjeCtb fbﬁowmg i da;]y doses of 30 o '75 mg, ’i‘he mean AU{"‘ 24

of 8{) 9 pg b/ml wis achfeved aﬁer 75 mg dosg. -

In tins submission, the. spomsor has wbrmtt&d the rauona]a or the basis fﬁr the dose salecnoa and

1h;~, protocol for the proposed 2-year oral carcmogamclty study i CD-1 mice at 30, 106,:200
mg/kig/day doses-and the reports of 2-week oral foxicity study (Study No. CD2003/00476/00,

Nnn_GLP) in CD-1 mice, 2-week oral to]erabshty and toxicokinetic study (StudyNo. - .

- CD2604/00836/00, Non-GLP} in CD-1 mice and 13vweek oral toxicity study {Stidy No.

CD’3€)04100627100) in €D-1 mice. In addition, the sporsor also submitted reports of

genotoxicity [L5178Y TK" mouse lymphomd assay with SB497115 and 5B-4971 15-GR, Ames -

" assay with SB-497115, ral in vivo oral micronucleus test with SB497115-CR and unsehedu!eci
BNA synthesxs (UDS) assay with SB:497115- GR usmg ex vive gat hepatccyzes} ami pmtem
bmdmg smches thﬁ 313—49‘? 115. _ _

Thta‘ vponsor fhas prepowd o conduct a Z»year oral car(zmo gcmcu:y study in CD 1-mice with SB~
497115-GR at 30, 100, and 200 mp/kg/day. éoses, The sponsor’s dose selection was based on the
tomnty endpomts determined ffomresults of the 2-week oral toxicity study (@20631004’?6100)

i CD-1 miice, 2—week oral tolerability and toxicokinetic study. (C’DZOM!BO&?’SIGO) in CD~1 mice ’
y and 13-wiek oral tmumty study (CDE(}M/‘Q%Z?!OE}) in CD»] mlce .

Ina 14-Day mal (gamge) wxxcuy study (@2093/00476100) in the CDI NOUSE, ammals were
administered SB-794115-GR at 0, 30, 100 and 300:mg/kg/day. The yehicle control group.-
received 2% hydroxypropylmethyleellulose (HPMC) with 0.2% sodium laury] sa}fate

* Treatment-related mortality was observed at 300  mg/kg/day. in both sexes and all mice at this
dose Jevel were sacrificed on Day- 10 due to deteriorating clinical condmons. The NOAEL
appeared te be 30 mg/kg/day in both sexes. Histopathelogical changes were obse;ved in'the:
following organs at 300 mg/ki/day in both sexes: fiver (centrilobular hypertmphy, sinusoidal
pigment deposit, coagulative hepatocellular necrosis, hepatece]lular vacuolationin’ femalevs,

- peribiliary inflaramation), Kidney {tabular vacuclation; necros:s!mgeneratmn of cortical
medullary tubule), stomach (non~giandu£ar ulcer) stomach (non-glaridilar ulcer), and’ lung (Clara
cell hypertrophy and arterial smooth muscle vacuolation). Hu,topaaholagmal changes were also

- observed pradormnantly n males at H){}mgjkgfday in the followmg organs: liver (hepatocetiular -

hypertrophy i 3 of 6 males, coagulative hepatocellular necrosis in 3-of 6 uiles), kidney
(necmszsfregenemtmn of: cortical mecfuﬂary mbu}e in 1of 6 rmﬁeg and i in tof6 temales) The

e
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target organ of tox:gnty appearecl tobe the liver, kufney, Iung and stomach. It is to be’mentioned
here that the sponsor did not state whether the necrosis in the Hiver was smgle cell or focal
' aecrosas

Ina snbse:qaent z-w eek ml tole::ab:hty and toxmokmenc (TK) study (CDZQO@IGOS%/&O) in the
CD-1 mouss, animals were tested at 150 and 200 mgikgl&ay of SB-497115-GR.” This is-an
expluramry study and t%ae. sponsor did not conduct any- histspatimlogxcai eXathinations of:any .
_organ ortissue. There was no mortality and doses ef 150 and 200 mg/kg/day were well
* ! tolerated;. Exposure was found tobe dnse—pwpomenal w:th & mean A‘}Cﬁ 24 0f 1353 pghfinl at

'. 200 miglkg/day.

. In a 13 Week oral (gavagc) toxncxty study (CD?.OO‘#(}O(SZ?I(}O) in £he CD-1 mouse, anunals ‘were
‘administered SB-794115-GR at 0, 10; 60 and 100 mg/kg/day. The NOAEL appeared to be 100
. mg/kglday in both sexes. The target organ of toxicity couid not be identified in the: absence of
any organ foxicity at any of the tested doges. The dose s.electmn does niot appear tobe
-appropriate; as the highest tested dose did not produce any signs of toxicity. The 200. mgikg!day
- should have been included in this study for the following reasons: 1) 200 mg!kgid.zy dose iira
previous tolerability and TK. study (CD2004/00836/00) did not cause any mortality and 2) Tack
" of hlstopatbolagy data at 208: mg/kg/day dose. It is worth mentioning here that- hlstﬂpathologmal
cizanges (hepatocellular izypertrophy, coagulative hepitocellular necrosis; _#iecrosis of cortical
: medullary tubule in the kidney in males) observed at- 160 mg!kgiéay in a-previons }4~day
. toxicity study (CD2003/00476/00) were absent in the 13-week study.. The apparent reason for
“the absenoc of liver and kidney findings at 100 mg/kg/day anifalsin the 13-wegk sttzdy is not
“glear: However, based on the absence of any mortality at 200 m_s,/kgfciay inaprevioss -
- tolerabﬁﬁy study and lack of mortality and ]nstopathelgy findings.at 100 mg/kg/day in this 13-,
* weelk study, it appears: that the maximiim tolerated éose is greatsr tlxau 180 mg,lkg/day and less
than 300 mg/icg/day .
Tha sponsm' d;d not pm\ude :my in vitro met;abo!zsm data wath 834971 15. An in vivo
 thetabolism study in'the mouse is in progress. The.in vitro’ binding of $B-497115to-plasma
proteins was determined v using equilibrium dialysis at concentrations of 2000:and 6060 ng/mi in
rat, dog, monkey and human plasma. Mean’ pmlsm bmdmg was »99% in human piasma and
94% in‘'mouse p!asm : .

The genotoxic potentmi of SB-497115-GR {bﬁswmonoethanolame salt form of SB-4971 15) was

_ evaluated in vifro (L5 178Y TKY mouse lymphoma assay), in vivo (rat oral micronuclens. assay)
‘and ex vivo (unschieduled DNA synthesis using rat hepatocytes). In addition, Anes assay-and
'L5178Y. TK* mouse Iymphoma assays were also conducted with SB-497115 {free acid). Both

SB-497115 (free icid) and SB-497115-GR (ethanojamirie 5alt) were: found to-be positive in
L5178Y TK" mouse fymphoma assay. In this mouse lymphoma assay, both small'and Aarge
colonies were increased in the presence and in the absénce of §9. compawd to control. SB-
497113 was found o be negative in, the Ames assay, un:sehedu]ed DNA. symhems (UDS} assay

using ex vivo rat hepatocytes and in vivo rat bone marrow micronucleus assay using oral route.
Based on the positive results in the mouse Eymphonm assay, SB-4971 15 appears to have
genntoxxc potenﬂai
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i [t isto he mentiomd here that using hiuman: uxpesure of 80.9 pg h!ml (mean AUC«; 2an A0 ncamaai :

- male subjects given 10 daily doses of 75 mg $B-497115-GR/day). an’empated exposure margms ‘
430, 100 and 200 mp/kg/day would be approximately 3.7-, 8- and 17-fold, respectively. :
‘However, the spansor did not mention’ whether the expogutc (AU was for the unbound drug in-

. the plasma The sponsor. also did not measure ehposure Tevels {AUCS} for metabolites. In
,addmon, nmtabolac pmﬁles of SB-497 1 35~(:R n hum:ms and mice gre alse unk:mwa

_;In smnmary, 200 mgjkgiday appears to be A acccptabie h1gh dose for the prﬂposcd ,
ﬁcarcmegemc;ty study in CD-1 mice. . The sponsor’s proposed high doss of 200 mg/kg/day
appears to be appropriate for the following reasons: 1) mortality observed at-300 mg/kg/dayinag
’ ".}4—513;1 toxamty study and 2) absence of any: toxm;{y at:100 mg/kg/day in the 13-week qtudy
*Based on this information, it appears that the sponsor’s proposed high dose.of 200 mg/kg/day -

: (appmmmatel} 174'0](1 multiples of clinical exposure) will be compatible with the survival of the "

' -arfimialsfor the span of the carcinogenicity study. It appe.zrs that a Tow-dose of 30 mp/kg/day -

. (apprsxxmately 4-fold multiples of clinical exposure) and a mid- dose of ii)() mglkgfday (8 fold
_Amuitlples of cizmcai &xpesure} are aiso appropmte ¥ _

‘ Based on the resu}ls of the 2- and I’%aweek studn.a, the sponsor s propomd Engh~ (200

-;mg/kgfday) mid- (100 mglkgiday) and low-(30 mglkg/d&y} doses appear (o be approprzaié for
C the Z-yaar carcmogemcny study-in CD-1 mice. - ,
o A CA;C ﬁuncumnce (y!n): .
N (,AC Recommendations*

B Commmis.

 APPEARSTHISWAY .
- ONORIGINAL |

‘o
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Pmi_)osed S(uﬁx The sponsor has pmposcd to conduct 4 2~year oral carcmcgemcity study with
SB-497115-GR in.CD-1-mice (5-6 weeks of age and 20-45 g body weight). SB-497115-GR (Lot -

. No. TPO-E-01C) will be admmtswreé dmly by oral gavage at 30, 1(}(}, and 200 mg/ke/day at a

.. dosé volume of 10 ml/kg. The vehicle control aninials will receive aqueolis 2% hy&mxypropyl

+ methyleellnlose with 0.2% sodium lauryl sulfate: There will be 60 uncefsex!gmup inthe
carcinogenicity pomén of the-study. In the toxicokinetic portion-of the study, there will be 36
mxce/sex/gwnp {Control:-6 mice/sex/ gmup) The: s:.udy ée;slgn is shown in. tlw followmg table
{from Vol. 2 of 3, page ilof spensor ] submxssmn) _

Three amma1sf%x kom (‘roups 6 through 8 will be bIed at preiiom and at I 2, 4, 8 and 24
hours ?ostdose} BIood wﬂl be collected from ai% ammajs in Gmup 5 (ccnlmij at4d homs post

dpse.

' Ammais will be ebscrvcd dmly for mmtaiity and cim}cal mgns of :omc:ty Bcdy wexghts will be .
“recorded at least twice priof to treatment (Week-1), Day 1 prior to dosing, weekly forweeks 1
through 16, and every 4 weeks thereafter. Food consumption will be recorded beginning at
Week-1, weekly for weeks 1 through 16, and évery 4 weeks thereafter. Hematology assessment
will be conducted on all animals at scheduled necropsy. A full necropsy, will be performed on-all -
“mnain study animals including dead or moribund animals. The following tissues. or organs will be
examined: histologically from all main study amimals: adrenal, acrta, brain, cecum, cervix,
clitoral gland, colon, duodenum, epididymides, esophagus, eye, femur, gallbladder, harderian
gland, heart, ileum, jojunum, kidneys, larynx, lesions, fiver, lugs, lymph nodes (mandibular,
.mes&nmrch prammary gland (mz,umal), nasal cavities and nasopharynx. with skull, optic nerves,
ovary, pancreas; parathyroid; pituitary, preputial gland, prostate, fectum, salivary gland '
. (mandibular, parotid-and sublingual), sciatic nerve, seminal vesicles, skeletal muscle, skin, spinal |
cord (cervical, thoracic, and lambar), spleen, sternum’ with bone NATIOW, stoz_mch Jestes,

Ado? 9|qissod jsog
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‘ thymus, thyrmd tongue, trachea, urinary bladder, ylerus, and \'Agmﬂ Ttisto be mentioned here
that the sponsor stated (Vol. 2 of 3, page 1) “when, survival approachw 25 animals in any one
. treatment group, sarly termination will be considered”. It appears-that 42% survival (25 of 60
- animals) is still adequate to continue the study. The spo:mr slmuid be asked to consult the
Dwfsmn if the survival falls below 25%.. .

C(m‘miems Thc §pomnr 's pmposad h: gh dose of Zﬁﬂ mg/kgfday appears i o be appmpnate for ;
the followi following reasons: 1) mortality observed at 300: mglkgfday ma 14-day mxacxiy study and 2)
absence of any toxicity at 100 mg/kg/day in the 13-week study.. However, sponsor’s contention
for garly terrmination based on 429% (25 of 60 initial animals) survival is not acceptable. It
- appears that 42% survival (25 of 60 ammals) is still adequate to continuie the study. The’ sp()nsor
should be asked to u)nsult the Division if the survzvai falis be]ow 25% -

APPEARS THIS way
ON ORIGINAL
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‘I‘OX?C‘GLOGY*

§1udx Tattg 14»Dav Orai Toximtv Stg dy in Mice

Kﬁg Smdg Findaggg ’Ihe ammalS“wem tested at 0, ’ii) 100 and 300 mg/kg/day (caml gavage)
. for 14 days.. “Freatment-related martahty as observed at 300 mgli;gfday Thie NOAEL appeared *_ L
tohe 30 mgfkgi;iay in btath sexes. The tmget organ of: tox;city a;npeared to be the Tiver, kxdaiey, ‘
hmg and stomch

'__"4u&, No.: cmuosfﬂmsm

'Smd v Imiia jon: Novsmber 21, 2900

GL? (“,ﬂmglmnce. A statement of cemphanu, was mcluded
QA Reggrt. yes { ) no (X ) Tins study was not mbgec{ to any QA nmmmnng
: SB-497115- GR F033£}82 903% -

FﬁﬂﬂulahOWthﬂe Suspensaon!&i% hydmxypmgyl methyicc]}alum wuh G 2% sodiuvm lauryi
sulfate - :

wt;,..hnds:“ el R

* “Posing:

ecies/Strain; CD-1 Mice

jroup or Time Point (Mai ‘Eﬁd "'@vqeﬂgron;)

. LOUpS. d for Toxieokinetics: Crmup 5 {30 mglkg!&ay) and 6 {1%)0
' mg/kglday}, = 3/sexmmupmm ’
Age, il weeks .

Waei gig %35 g (appmmmatc}

f)nse;s inAdministc‘re Units: G, 30, 1{}0 and 30(} mg{kglday The h]gh dose was nat
tolerated and all animals at 300 mglkg!dcw (Group 4) were rnscmpqzed on Day 10. The -
study des;gn i shown below. '
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Concentration

, Iﬁp, of Amimals

R(m{e, Form, smd Volume Oral suspensxon dnd IO nﬂ!kg

:Obsewatmns an& ﬁmes

' : Chmcal Slgns Infarmatmn not prowcied

ggmgtalngy_' Not pcrformed

;Feod Cgmmp‘u I\iot recorded

. Clin nistry: Not pmfnmed
B . §1 xms Not performed
': : j Qmﬁtmiﬁggil\rot ;)erformcd

_Organs we;gi;gg Only !he Itver ‘was we;ghed

‘B Od}g ﬂ’;}gh £ Body wezghts were reoord(,d ona d&&y basxs ‘

Group Dose (mglkg/day) o
e : . plogimb Main Sundy Toxicokinetic
T T 0 6MIGE
K - 130 13 GMIGE . -
| i N 10 SWGE
'k L :}_00_, D 30 »"GM]ﬁF - b
5 i K 13 ' : = L
6 1300 1307 - AIMBE

L HE gt,,gg thnlqu The following crgansfussues were examme& for htstopatholegy from a]l» ’
- animals; skin, thyius, gkeletal muscle, ltmg, heart liver, esophagus, stomaCh, kldncy,
' wstes, ovary, and adre:nal : ,

( j oxacckmmcs:‘ Cmmp 5 and 6 animals were bled on Day 14 at 8, 0. 5:1,2,4,8/ 12 and’
24 hours posttreatrient. Plasma wnples were anaiyzeé for 834971§5 using a validated
'LO‘MSIMS method. , A .

Rcsults*

Merraiﬁy In males, meorialily was obsen ed at all dose evels zxzciudmg controi. Mortakty_
- was also observed in females at 100 and 300 mg!kglday The fbllmvmg table shows

11

unsche&uied deaths
Sex - ) Malé& T e Famalas ] R
Dose . {0 130 - - j100 1300 1300 T108. 300
Deaths © . |- At - ¥ ) 4 0 - 1 ) 3
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g;gmml S1gns Clinical signs were observed at 300 mgl‘kglday, which included”
hypoactivity, hypqthﬁnma, hunched posture, unkempt appearance, dehydration and scant
feces.” A -

- Body Welghg The mean initial and final body weight of the control malt,s was 34.5.g
and 32:8g; respectively. The mean initial and fimal body weight of control females was
217 and 26.4 g, :espectwely There were no tremnt~reiated effects on body wexght

" arsito mgikg/day il either sex.

Orgar: ngglgts : ’I‘iwxe appeats 10 be.a dose-related i increase in liver we;ght Liver
wctg}ns were 104% and 116% of co:atrol 1. 82 g mles and 113% and 122% of
: control in femaies o ,

s ;i_ ;ogathx)la gy Gf:neraily, t:rcatment—re]&{ed }ns{epathologtcai changea were obsr:rved at-
CooT 300 mg/kglday in the stomach (non-g!mdular ulcer), liver (centrzbhular hypertrophy,

a - sinusoidal pigment déposit, ‘hepatocellutar necrosis, peribiliary inflammation), kidney
{tubuilar vacuolation, hepatocellular necrosis) and lung (Clara cel} h}fp@ttrophy and
arterial smooth miscle vacuolition). However, hlstopax;hoioglcai changes’ (}wpatocellular

) hypur{mphy, hepatoceiiuia{ necrosis-and hepatocellular necrosis) were also observed’
' ,,predoxmnmt]y in'malesaf wﬂ mglkgfday "The mstopathologmal ﬁndmgs afe shuwn in

'the foifowmg table .
'l‘rssue l‘-‘inding Males {n "J :
T a0 | a0 | 00 |
o 'ﬁii*ef' T » o
B T T A R E A N N LR
-{ hyperrophy, ;cnmlobular P B . : )
 Smioidal pignent- 10 0 10 24 10 49 -0 575
deposit, bile duct : e S oo . f
Hepa:oc‘clluls&rnemsﬁ. q0 40 3 £ i) (1] o 45 .
coagilative . s o iy -
Hﬁpamllular, EE R 0 o jod4 46 {0 ] 85 '
vacoolation, panfobular - - . L ] : L -
Penbllmrvmﬁmmmtxm - 10 0. 0 Y% Jo o |0 I
mixed | A : T : ) .
| Stomach_
Oicer, non-glandular > 1610 [0 % Jo o o . [’
Kidney -
Tubulr vacaohation, 1010 10 % - [o |0 |8 |45
cogtical. - ) B .- F : - -
‘Necross/regeneration,. .10 - {0 1 244 4 |0 T T
cortical redallary whide : . : : E :

2
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';.Hy;;etimphy.CImcell oI5 Jo Tz [6 Jo o 35
[T S F R RN 77 TR N R R T
_ vacuul'mon afterial R : T B 1 -

B ‘Repeat oral deses of 300 mg/kgiday were not mleratcd. All rcmmnmg ammals were' sacnﬁc:ed
o, Day 0. . . ;

P

un

. ox\cekmeggga Generaﬂy, maximum plasm conwntratwn was reached O
appmxlmtely 2 hours afier treatment. THe Exposure was aimast doge pmpomonal in
| males. and | ‘more thai dose pmpomonal in females: There was no- appareni gende:
* difference in the pharmacokinetic parameters for SB-497511: The phammco}cmenc S
pa;'ameters are shown in tbe fnilowmg tabie (from Vol C4.1, page 31 ef Spanscr 8

‘ submzssmn) : : .

v

Ado) eiqussodﬁ‘,lseg

m_m In a E4~Day aral (gavage) toxmity stuciy i the Cf)»l mouse, ammals were

administered SB-794115 at0, 30, 100 and 300 mg/kg/day. Treatment-related mortality was

observed at 300 mg(kg!ﬂay in both sexes. The NOAEL appeared to be 30 mg/kg/day in both

sexes. The target organ of toxicity app&ared to be-the liver (centsilobular hypertrophy, sinusoidal

pigment deposit, coagulative hepatoceliular necrosis, and peribiliary ififlammation), kidnéy

- (tubular vacuolation, niecrosis/regeneration of cottical medullary tebule), stomach {non»glandular
" uleer) and lung {Clara cell hypertmphy and arteraal smooth muscle vm:uolazmn) :

<.

¢ tudx ’l‘itge'
Key Smdx Fmdmgs' in 14~D'1y oral (zavage) exp?oramry to]crabzhty and toxicokinetic study

in the CD-1 mouse, animals were “administered $B-794115-GR at 0, 150 and 200 mp/kelday. .
. There were no tze.atment—reiated clinical 'signs or body weight changes. The sponsor dld not.

i3
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conduct any }nszopathologmal examinations of any organ or tissue. There was no apparem
_ gfmdm‘ diffcrcm,e in tbe systemic exposure (Cmax and AUCo.a4). -

mr& Neo. ISltldz Nop,: (‘D2004l€}0836i()0

‘Valglme__#- and I’a op 2 Vol.'_CzL 1, ?age -# 73,

by

- _Date of Qtudx Initiation: Tune 14 20(14

GLP Cnmv fiance: Thls study is an expioratory swdy and was not conducted accordmg o
' ZICFRSS ' ’

| Q_Reﬁm yes{)no{X}

Qggg, Lot #, and % g@mx 5B-4971 lS--lSR9 Batchllm No. TI’O-E—{HC “Purity data not
prov;deé, : . 3

Fomu!atwn{V ehicle: Saspenmon&% ahydroxypmgyl methylce}iulase with 0 2% sodmm auryl
. salfate R

Me!hbés: ‘
S Dnsing.

Sgwm/Stmgg, ("D—l Mica

- _ mg/kgr’day) n= 18/scxfgr9up
Ag e 6’ weeks

mgh t: 20. 4*28 2g

Doses in Administered Units: 0, 150, 200 mg/kg/day. The doses were salected baz,ed on
. the results of the previous study {CD2003/00476/00) in- CD-1 mice at 30, 100 aad 300

mg/kg!day Based ofi the mortality and organ toxicity observed at 300 mglkglday, the

doses for the current study was selec,md as 150 and 200 mglkg!é'ty s

14
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Couuemmmm :

“Group {1 Dose (mgfkp/day) ) Na, of Ammais
! . - (mg/ml) an Sty - Tux:wkmetw'
! 0 N ' T
2 150 - = KE |
3 - 200- - 20 ONHGE R
5 150 - “F1s N 71 1BM/1BE -
6 200 S _}20, .| 18M/18F

oute, Pogg, ggg Vgiume, Oral, suspenszen, and 10 mi:’kg

Observaimm and thmes:

Uxmcai S;g Ammals wefe observeé for c}mlcai sxgm ona dsﬂy hasrs

' orta! igy: A mortahty check was performed near the start and end of cach workmg day. .

ady We gg : Body weights were r&corﬂcd ona daily basm

Pooci Consumpti@ Food wnsumpuon was recoréed ona d:uIy basis.’

' ﬁgmage..gy.-mm
Chnical (,hem;my, None

Upgalx 15 Ntme _
Gross Pat thg‘ g x, Norie

Organs Weighed: None

"isgg' pathology: None ‘

Toxicokinetics; Biood mples were collected from toxmokmetzc animals during Day 14
‘at 0, 1, 2, 4, 8 and 24 hours after treatment. Plasma samples were analyzed for SB-.
497115 usmg a vahdated LC’MS!MS method. ~ ;

¥

Remits'

A

‘Mortality: There was'mo mortality.

' g:]j_r_gical Sig ns: There were no-significant 1reazmcm-réfateé clinical observations.

Body Weights: The mean initial and final body. werght of the control males was 29.0 g
‘and 33.6 g, respectively. The mean initial and final body weight of control female was

© 227 gand 27.7 g, reqpecuvciy, There were 1o tmatmnt«re}ated effects on bcdy weight

in either sex.

Rt
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~

\ oxncogmggg; (zenerally, maxzmum plasina concentration was reached at
8})})}:’0)(1"3&161)’ 4 hours after treatment. There was no ‘apparent. gender difference in the
systemic exposure (Conax and AUCyoap). Mean exposure was slightly higher at 200

" mg/kg/day compared to 150 mgikglday. Systelmc exposure increased 1.3-fold in males

and 1.6-fold i females with a1.3-fold increase in dose: The toxicokinetic parameters for, '

_$B-497115 are shown in the foliowmg lab]e (from Vol: 4.1, page 1?4 of s*ponsor s
: -subm:ssmn)

Summagz Tnal4- Day ora’i (gavage) tolembxhty and toxzcekmcuc study in the CD-1 mouse,
-animals were administered SB-794115-GR at 0, 150 and 200 mg/kg/day, There were no
. treatment-related martahty. clinical signs ‘and body weight changes, There was 10 a;xpateat
gender difference in the systemic exposure (Crodx and AUCo0um). Since this was an exploratory
© study; the sponsor did not conduict any histopathological examinations of any organ and tissue.
As a result, histopathiological consequences of 150 and 200 mg/i(g!day dOSB “could not be

o detanmned from this study‘

qmdg 'I‘itie* 1’%?ch1€ Oral Toxicity Stud

Kex Stufix FmdingS‘ Ina 1“5 -Week cml ( gavage) toxxc;ty study mthe CD-1 mounge, ammals
 were administered SB-794115-GR at-0; 10, 60 and 100:mp/kg/day. The NOAEL appeared to be
- 160-'mp/kg/day in both sexes. The targes organ of toxicity could not be uient]ﬁed in the absence

" of any organ toxicity at any of the tested doses.- The dose selection does not appeartobe
appropriate, as the highest tésted dose did mt pmduce my wxmny lt appear‘z that the sponsor
; ’could have tested higher dows. , .

Regm't No. medy Ne,. (3)2004!0062’?1{)0

Va]umg #,‘_ and Page #: Vol C4.1 »{3-.3),“‘i>.ag’e #1

Date of Study Initiation: November 25, 2003 I

i6
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fianee: A starement of compliance was included.

gﬁﬂﬁgm’t* ybsq’X)mH

I.Jsaxfgmu;a

 Used for Taxmk’meim& Gmupi 6,7 and Bin= ;.Ifwxfgmnp

v

: Maies* 14, 3 EE A Y Fi:malus 14.5 - 266 g

o in dminisbered Units: 0, m 60 and 100 mgfkg/day, The doses ware selected
“based on the tesults of the prmrmus 2wk gmd:es_ i CI=1 ‘mice as dispussed wm
The study design is shown o ghe fo§1mvmg mb!ﬁ

-

f‘;ﬂ;ﬂp Dﬂﬁc img.&gf&ay} . C«mmemmzmm o ) B SO A;n&mn!s‘

1 R o Amgfmly. g;,v[;,m rgmty ; Fraicokinetic
TR 19 e - I e - ) Lo
12 W 11 TAMIEERE -

3 By 1 & 1282
Sk oA 16 Bt o
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& ji7) K B 2EMIE
L £ 1 & - A ZIMIF
=N g - 10 JMrIE

Obmnahnm and tiomex:

Cammal Signs‘ Mnm,:n]s were rai:sencd iwe deily for clinicat aigns.

: Body weighis were remg"dgd on a weekly basis,

Food Consumption: Food consumption was recorded weekly.
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mesa,zaf;Ammamn_momx

Hx.matology Hcmatology wWas, conductcd during Week 14.
. Clinical f‘hemlstm Clinical ciaemnstty was perfomwd durmg Week 14,
Urmaiyszs None

~5j g§§ Pathology: Gross gdthoiogmai exammanons were conductcd on all anrmals at -
necropsy ‘

Organs Welghed. The foliowmg organs were we:ghed from all main study ammais
' gaxirenals brain, héart, kxdneys, h\'er mciudmg gaiibladder ‘ovaries, zhymus, prostate and
‘testes. . : S

Histopathology: The following organsitlssues were examined for htsmpazhnlagy from-

control.and high dose animals {main’ stuﬁ)) adrenals, aoxta, brain, cecum, cervix, colon, -

c}uodc.nurn, epididymis, esophagus, eyes, femul, gailbladder ‘heart, ilenry, j jejunum,

kidneys, larynx, liver, lungs, Iymph nodes {mandibular and mesentesic), mammary gland,

ovaries; pancreas, parathyroid, pituitary, prostate, rectum, salivary gland, sciatic nerve,
 skeletal tauscles, skin, spinal cord, spleen; stomach, sternumy, festes, thymus, thymjd
tongae, tmchea nnnaty biddder, utems, vagmaezc

L omgkmgg §; Blood samples- weie coiiected dunng Weck 13 from Group 5-8 ammais
-.no 1,248, 12md24hanrs1mstdose

Resuits. , '
Mgﬂgi;m 'E’here were no treannent«reiated mortaimes
Chmcal Signs: Na tm&tmcnt related ¢linical sigm were observeé
y ."v' e htz, The mean ;ﬂzual and ﬁmﬂ body weight of thc control malés was 26.9 g

i and 382 g, respectively. The mean initial and final body wa:ghz of gontiol fcmaics was
20.6 and 29 & g, respectfvely There" were no treamnt~related effects. :

Fcod Cmasumgtxg : The mean initial and ima] food coasumptmn in control males was
54 glmumlfday and 5.91 gfanimal/day, respectively. Themean initial and final food
consumptionin control females was'4.57 and 5.27 g/animal/day, respectwely There
were I no treatment- Yeid{ﬁ(i effects.

____________________ 'I’here Were o treairhenbrelated ophthalmic effécls Phthisis of the
globe inone contm} male and corneal bpacity was noted in two malcs at 1(} mglke/day.
Theses effccts were not cons1dered as trea;mcnt—reiated

hthalmosca

B em&tofogx There were no ireatment refated hemato]ogy ﬁndmgs

mggm There were no ireatmsnwciate& chmcai chcmistry findwgs
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Na:t tregtment-salated effects were ab@erved in ﬂxe OFRATE wexgil:s

Lengs Patlmtogy Thefe were 1o treammnt-mhmd macmswpm abservam)ns

]rhstgm,_t‘lmlag)g 'i‘irem WEFe Bt treakmt~mlared mlcms(:ap& nbwmtmns

ggaa;nk;mgms Mamnum plasma mmxtxatmn was reached at 4 heurs postxrcaimum
Generally, drog exposire was more ‘than doses prportional. There was no apparent
genddr ditference in the pharmpcokinstie parameters for SB-4907511. The
Pharpacokinetic paremieters for SB-997115 are shown in the foltowmg 1able [fmm Vol
C’fi.l (3 3N p&gp 30of spanm 8 submlsamn} .

_t;x Ina 13- Week oral {fravage} toxicity study i the CD- l WOnEE, &mmﬁ]ﬁ wem ;
admmmred SB-194115-GR at 0, 10, 60 and 100 mp/kg'day. The NOAEL sppedred to be 100
miglkgfday inboth sexes. ‘The target organ of toxicity could not "be identified in the sheence of
ANy organ toxicity 5t any ofihe tested doges. The dase selection doss not ‘appor b b
appropriate, 5% the highest wated dose did not producs oy woxicity, Higher doses could huve
“been tested, as 200 mgfkg{day dose: ivthe }week tolwabﬂny did mot casge any ¥e:hahxy

i

. SUMMARY AND EVALUATION:

SB-497115-GR i G bisawnosthanelamine (MEA} snit fmm of 53«49?1]5, & sion-pepiide,

orally active thrombopoietn m.cpmr {TpoR) sgomist In dcw;!npxrmt for chronic treatment of

. thrombocytopenia associted with irunane thrombocy tcnpxmla purpum {ITP) and chmmc Ew
disease, .

" Inthis subimiseion, the épam hes aubrmtmd the rationale or the busts for the dose selection and
fhe protocol for the proposed 2-year oral carcinogericity stedy in C-1 mice at 38, 100, 200
) mgfkg,"cia}r dnsex and the feports of 2+ and E3-week oral toxicity study inCD-1 mice with 5B~

1n
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497115-GR. In addition, the sponsor a]sa submitied repf}rtsnf g«:namxmty smd pmmn hmximg
studies with 8B~4971 lS-GR

Tha sponsor has proposed to conduct 3 2-year aral carclmhr:mcaty study i in LD»I mice with $B-
A497115-GR at 30, 100, and 200 mp'ke/day doses. The sponsor’s dose selection was based on the
mxmt}' erslpoints determined from results of the 2- and 1%-week okl texicity study in CD-1
mice, 2aveek otsl tokerability and toxicokinetic study in (‘I}-f ice ami 13- we:ek weal tosioity
smdy i CEl ;mcc

C Ina 144 Day oral {gavage) toxicity sty in the C:D—l tnouse, nimals wm admmxsle«ed B~
© L TMELS-GR st (), 30, 100 end 300 mg!kgféay ‘Treaiment: —sislited mﬂmlﬁy was observed at 300
" mspkp/day in both sexes and all mice at this dose !w.:[ wer sacrificed on Day 10 dus L.

deteriveating olinicil conditions. ‘The NOAEL & to b 30 mgfg/diy in both sexes. The
target organ of foxielty gppeared to be e liver { ntrtk)baiar Bypertrophy, Santoidal pigment
deposit, hepatocellular necrosis, peribiliary inflarvmation), kidney (fabalar vacookition,
necrosisregenzration of cortizal medullary tubuled, stotmach (son-ghandatar uicerj and Jong
EChars call: iiypmﬁophy and arterial smooth muscle vicuglation),

Ina subscquem 2-week explorajory iolerability and toxicokinetic swr.iy in CI>-1 i with SB-
4971 15-GR, doses of 150 and 200 ng/kg/day were found to be well tolerated, The sponsor did
ol conduct any histopathology evaluations of any organ or tissut Buposyed nppe:«mad tabe
appmmmmly dnse»pmpomomi wr.h 4 vean AUCh s of 1358 g bl an 209 mgll.g:’day

T2 13- Week or:ﬁ {gav&gﬁ‘} umcnty study in the C0-1 motse, animals were sdministered SB-
TO4F15-GR a1, 10, 60 and 100 mglegiday. The NOAEL appemd ter bes 100 pflg/day in hoth
sexes. The target organ of toxicity could net be identificd in the absence of any organ toxicity at
any of the tested doscs, The dise selection does not appar i be appropriats, 4 the highest
tested dose did not produce any ergan toxicity. Based on the resels of e 14-day tolerability
and TK atudy at 130 dnd 2K nxg&gfrlay, it appears that higher dcses couici have heen tegted.

Mean protein binding of SB-4971 15 wus »99% in tmman phyitmin and 94% it mouse plasma.
Both SB-407115 and $B-497115-GR (edmudlaming salt) was found th be positive in L5IT8Y
TK mouse lymphoma assay, The drug was found to be negative in the Smoes assay,
smscheduled DNA syathesis (UDS) assay using et vivo rat hepatocytes and én vive rat bube
smiarrow nicronncieus assay asing veal route, SB-407115 appears to have genotoxic potential. *

Using human exposure of 80.9 pg ] (mean AlCsan i nonmi male Eub,lrﬂﬁ given 10 daily.
‘doses of75 ing SB-497115-GR/day) anticipated exposure marging s 30, 16D and 200 mpfkgiduy
would expected fo be approximately 3.7-, 8w and 17-fold, mspemveiy ;

In | SHIATALY, 200 mp/kesday apposrs o be.im mwpmhie high dose for the prupase:i
carcinogenicity study in CD-1 mice. The sponsor's proposed high dose of 2064 mgtkg/iday
appears to be appropriate for the Rollowing reasong: 1) maartahiy abserveit at 300 mg/kgiday in a
$4-duy toxicity study and 2) abserce of any woxieity ot 100-mgkg/day in the 13-week study. =
Based on this informution, it appeacs that tho spopsor's proposed high-dose of 200 mgfkg/day
{approximately 17-fold multiples of ciinical exposure) will be compitible with the survival of the
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antmials for the span of the carcinogenicity study: It appears that 2 low-dose of 30 mgfke/day .
{approximatedy 4-fold multiples of clinical exprsure) amd a 1mcf-dose of 1K) mg[kgi(iay {8-fold
saltiples of clinical exposure) are also approguiste. _

. -Bas:ed o the results of the 2- ind 13-week studies, the spmsar s proposed high- (210(3
" mgkeiday), mid- 1160 mglkghday) and Iow-(?() mg&g}ﬁ.ay} Auises appear 1o be nppmpmm for
this. 2-yw carcinog»mcnty study in CD-1 mice. :

' RE'CX)MMEND&WQNS' The spoisor’s high dose (201} mglkg»’day} ‘selection appears to be
appropnme for the proposed 2-yezr oril mim&emmty study in CD-l mme

Tl K. Chakeabogti, D, Dats
Phurmpcologist, HFD-180

Comenent:

JastiB. Choudary, B.V. Sc, PhD. Date.
Supervisory Ph.amﬁmlqgﬁm,» HFDLI80

oL -

HFD-180

HED-18HCE0 .

HFD- 180/, Ckrabarti
- HED-180/Dr. Choudary

R ok, J Chondary: H26/04
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Appendix #2: Non-neoplastic and neoplastic incidences in carcinogenicity studies:

A. Mouse:

ycratScanDoc.PDF
(3 MB)

B. Rat

ycpromactScanDoc.
PDF (2 MB)
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