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1 Executive Summary

1.1 Introduction

Omthera proposes Epanova soft gelatin capsules (omefas) under NDA 205060 for the treatment
of severe hypertriglyceridemia (=500 mg/dL). Epanova is a novel omega-3 carboxylic acid, a
complex mixture of polyunsaturated free fatty acids, with active components of
eicosapentaenoic acid (EPA, 55%), docosahexaenoic acid (DHA, 20%), and docosapentaenoic
acid (DPA, 3 %) in their free fatty acid forms from fish oil. The proposed clinical dose is for 2
g/day (2 capsules) and ®®@ 4 g/day (4 capsules)

. Epanova appears to have a higher absorption of EPA
and DHA compared to approved fish oil Lovaza (omega-3 ethyl ester form), which requires
pancreatic lipases to change to the omega-3 fatty acid. The Sponsor has filed a 505(b)(1)
application.

(b) (4)

1.2 Brief Discussion of Nonclinical Findings

General toxicity

Nonclinical studies were conducted with omefas (extracted from Epanova soft gel capsules) oral
(gavage) in mice and rats and with Epanova soft gel capsules oral in dogs. These studies
showed the intended pharmacological effect of Epanova by decreased plasma levels of total
cholesterol and triglycerides. The liver was the potential target organ toxicity across species
based on increased liver enzyme activities. Increased liver enzyme activities in some studies
associated with increased liver weight and liver focal necrosis. In the 36-week dog study, 2/4
dogs at 1000mg/kg/day were noted with microscopic findings in the heart (1/4, granuloma
/macrophage aggregates, epicardial, focal), and in the aorta (1/4, mineralization, adventitial
focal). Safety margins to the MHRD (4g/day based on a body surface area comparison) were
established for 5 fold in the 4-week mouse study at 4000mg/kg/day omefas, 2 fold in the 26-
week rat study at 6oomg/kg/day omefas, and 3 fold in the 39-week dog study at 300mg/kg/day
Epanova soft gel capsules.

A full panel of genotoxicity was completed; Epanova did not exhibit genetic toxicity in the Ames
assay, the chromosomal aberration study, and in the in vivo rat micronucleus study.

Two carcinogenicity studies were conducted in rats (2-year) and in Tg.rasH2 mice (26-week)
oral (gavage) with omefas. In the Tg.rasH2 mice study, no drug-related tumors up to 2000
mg/kg/day omefas were observed (5 fold safety margin to the MHRD of 4 g/day based on a
body surface area comparison).

In the rat study, benign sex cord stromal tumors of the ovaries were reported in 2000mg/kg/day
omefas treated females (5 fold to the MHRD of 4g/day based on a body surface area
comparison). This finding was statistically significant for both trend (P=0.0005) and pairwise
comparison (P=0.0054). The benign ovarian sex cord tumor at 2000mg/kg/day exceeded
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concurrent control and historical controls despite deviations from the protocol regarding the
early discontinuation of dosing and termination for all treated animals (females were dosed for
at least 65 weeks). Mortality for this study was statistically significant and cause of death was
non-neoplastic based on microscopic dose-response gavage/reflux-related findings in the
respiratory tract.

Findings from the reproductive and developmental toxicity studies suggested no treatment
effects on reproductive performance, early embryonic development, maternal or fetal toxicity in
rats up to 2000mg/kg/day (5 fold to MHRD based on a body surface area).

In pregnant rabbits, there was no effect on maternal up to 500mg/kg/day (about 2.4 fold to
MHRD of 4g/day based on a body surface area). NOAEL for the embryo-fetal development was
established at 100mg/kg/day (about 0.5 fold to MHRD of 4g/day) because of skeletal
malformation and ossification effects (variations) as well as visceral variations at 500 mg/kg/day.
At higher exposure, 750mg/kg/day omefas, mortality (with evidence of abortion) and fetal
skeletal variation were noted.

In the pre/post natal rat oral study, at 2000mg/kg/day, FO animals showed mortality (9/24) due
to difficulties during or shortly after parturition. Therefore, at this dose level, there were fewer
live litters and fewer pups for evaluation. At F1, there were no effects on growth or development
or on their ability to initiate and maintain a pregnancy. However, there was an increased
incidence of pup (F2) mortality at 600 and 2000mg/kg/day. The safety margin to the MHRD
dose (4g/day based on surface area) were established for the FO generation 1.5 fold (at 600
mg/kg/day omefas) and for the F1 generation 0.25 fold (at 100 mg/kg/day omefas). The TK data
was not submitted; therefore, it is not known if pregnancy alters after exposure.

Late in the review cycle, CMC identified ®®@ as a drug substance

impurity in Epanova capsules and requested that Pharm/Tox assess safety. ®@ s
an established rodent carcinogen, genotoxicant and is listed by the International Agency for
Research on Cancer (IARC) as a likely human carcinogen. Based on this a risk analysis was
performed and considered along with the sponsor’s submitted justification for the proposed
specification. The Agency informed the Sponsor that their specification for (2E
®@npm) should be as low as possible because of the concern. The sponsor has indicated that
®®@ “this specification was lower than

those based on ICHM7 guidelines for genotoxic impurities and that they Gl
1.3 Recommendations
1.31 Approvability

Pharm/Tox recommends approval of Epanova for the proposed indication of severe
hypertriglyceridemia (=500 mg/dL) up to 4g/day.
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1.3.2 Additional Non Clinical Recommendations

No further nonclinical studies are required.

1.3.3 Labeling

8.1 Pregnancy
Sponsor’s proposed labeling

8.1 Pregnancy

Pregnancy Category C: There are no adequate and well-controlled studies in pregnant women.
It is unknown whether EPANOVA can cause fetal harm when administered to a pregnant
woman or can affect reproductive capacity. EPANOVA should be used during pregnancy only if
the potential benefit to the patient justifies the potential risk to the fetus.

In female rats given oral gavage doses of 100, 600, and 2,000 mg/kg/day beginning 2 weeks
prior to mating and continuing through day 6 of gestation, no adverse effects were observed in
the high dose group (5 times human systemic exposure following an oral dose of 4 grams/day
based on a body surface area comparison).

In pregnant rats given oral gavage doses of 100, 600, and 2,000 mg/kg/day from gestation day
6 through ®@ \vere observed (5 times human systemic exposure following an
oral dose of 4 grams/day based on a body surface area comparison).

In a multigenerational developmental study in pregnant rats given oral gavage doses of 100,
600, and 2,000 mg/kg/day from gestation day 6 through lactation day 21, ®® dams given the
highest dose L

(5 times human systemic
exposure following an oral dose of 4 grams/day based on a body surface area comparison).
There were no abnormalities observed in offspring (F1) from treated dams. However, survival
was decreased from day 10 of lactation onward in second generation offspring (F2) from dams
given 600 mg/kg/day (1.5 times the human systemic exposure following an oral dose of 4
grams/day based on a body surface area comparison).

In pregnant rabbits given oral gavage doses of 100, 500, and 750 mg/kg/day from gestation day
6 through ®® \vere observed in the fetuses in groups given up to 500 mg/kg/day
(2 times human systemic exposure following an oral dose of 4 grams/day based on a body
surface area comparison). At 750 mg/kg/day, several rabbits aborted and evidence of maternal
toxicity was observed, and there was an increase in the incidence of fetuses with ®®

(4 times human systemic exposure following an oral dose of 4
grams/day based on a body surface area comparison).

Reviewer’s Recommended Changes:
Pregnancy Category C: There are no adequate and well-controlled studies in pregnant women.

It is unknown whether EPANOVA can cause fetal harm when administered to a pregnant
woman or can affect reproductive capacity. EPANOVA should be used during pregnancy only if
the potential benefit to the patient justifies the potential risk to the fetus.

In female rats given oral gavage doses of 100, 600, and 2,000 mg/kg/day beginning 2 weeks
prior to mating and continuing through day 6 of gestation, no adverse effects were observed in
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the high dose group (5 times human systemic exposure following an oral dose of 4 grams/day
based on body surface area comparison).

In pregnant rats given oral gavage doses of 100, 600, and 2,000 mg/kg/day from gestation day
6 through organogenesis , late embryonic deaths and embryos with skeletal variations were
observed (5 times human systemic exposure following an oral dose of 4 grams/day based on a
body surface area comparison).

In pregnant rabbits given oral gavage doses of 100, 500, and 750 mg/kg/day from gestation day
6 through organogenesis, skeletal malformations, variations in ossification, and visceral
variations were observed in the fetuses in groups given up to 500 mg/kg/day (2 times human
systemic exposure following an oral dose of 4 grams/day based on a body surface area
comparison). At 750 mg/kg/day, several rabbits aborted and evidence of maternal toxicity was
observed, and there was an increase in the incidence of fetuses with malformations and
variations (4 times human systemic exposure following an oral dose of 4 grams/day based on a
body surface area comparison).

In a multigenerational developmental study in pregnant rats given oral gavage doses of 100,
600, and 2,000 mg/kg/day from gestation day 6 through lactation day 21, difficulties during and
shortly after parturition led to morbidity/mortality in 9/24 dams given the highest dose(5 times
human systemic exposure following an oral dose of 4 grams/day based on a body surface area
comparison). There were no abnormalities observed in offspring (F1) from treated dams.
However, survival was decreased from day 10 of lactation onward in second generation
offspring (F2) from dams given 600 mg/kg/day (1.5 times the human systemic exposure
following an oral dose of 4 grams/day based on a body surface area comparison).

8.2 Labor and Delivery (There is no 8.2 section in the proposed labeling).
There are no human studies that have investigated the effects of Epanova on preterm labor or

labor at term. However, animal studies showed that omega-3 fatty acids caused delayed
parturition and associated fetal death in rats (5 times the human systemic exposure following an
oral dose of 4 g/day based on body surface area comparison), and premature birth and abortion
in rabbits (4 times human systemic exposure following an oral dose of 4 grams/day based on a
body surface area comparison).

8.3 Nursing Mothers

Studies with omega-3 fatty acids derived from fish oil have demonstrated excretion in human
milk. The effect of this excretion is unknown; caution should be exercised when EPANOVA is
administered to a nursing mother.

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

“In a 6-month carcinogenicity study {3 Tg.rasH2 transgenic mice with oral gavage doses of 500,
1000, 2000, and 4000 mg/kg/day, @@ increase in the incidence of tumors =~ @@

(b) (4)

In a rat carcinogenicity study with oral gavage doses of 100, 600, and 2,000 mg/kg/day, males
were treated for 84 to 95 weeks ® @
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®@ (up to 5 times human systemic exposure following an oral dose of 4 grams/day based
on a body surface area comparison). e

EPANOVA was not mutagenic or clastogenic with or without metabolic activation in the bacterial
mutagenesis (Ames) test with Salmonella typhimurium and Escherichia coli or in the
chromosomal aberration assay in Chinese hamster ovary cells. EPANOVA was negative in the
in vivo rat bone marrow micronucleus assay.

In a rat fertility study with oral gavage doses of 100, 600, and 2,000 mg/kg/day, males were
treated ®® 4 weeks prior to mating, and females were treated for 2 weeks
prior to and throughout mating until day 6 of gestation. No adverse effect on male or female
fertility was observed at 2,000 mg/kg/day (5 times human systemic exposure following an oral
dose of 4 grams/day based on a body surface area comparison).”

Reviewer’s Recommended Changes:

In a Sprague-Dawley rat carcinogenicity study with oral gavage doses of 100, 600, and 2,000
mg/kg/day omega-3 carboxylic acid, males were treated for 84 to 95 weeks without an
increased incidence of tumors. In female rats treated for 66 to 95 weeks at 2000 mg/kg/day, an
increased incidence of benign ovarian sex cord stromal tumors were observed (up to 5 times
human systemic exposure following an oral dose of 4 grams/day based on a body surface area
comparison).

In a 6-month carcinogenicity study in Tg.rasH2 transgenic mice with oral gavage doses of 500,
1000, 2000, and 4000 mg/kg/day omega-3 carboxylic acid, without any increase in the
incidence of tumors.

EPANOVA was not mutagenic or clastogenic with or without metabolic activation in the bacterial
mutagenesis (Ames) test with Salmonella typhimurium and Escherichia coli or in the
chromosomal aberration assay in Chinese hamster ovary cells. EPANOVA was negative in the
in vivo rat bone marrow micronucleus assay.

In a rat fertility study with oral gavage doses of 100, 600, and 2,000 mg/kg/day, males were
treated from 4 weeks prior to mating, and females were treated for 2 weeks prior to and
throughout mating until day 6 of gestation. No adverse effect on male or female fertility was
observed at 2,000 mg/kg/day (5 times human systemic exposure following an oral dose of 4
grams/day based on a body surface area comparison).

Justification for Changes:

Carcinogenesis finding for the rat was taken from Executive CAC committee finding, where a
statistically significant increased incidence of benign sex cord stromal of the ovarian in female
rats was observed at 2000mg/kg/day omefas.
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2 Drug Information
21 Drug
CAS Registry Number (Optional):
EPA: (5Z, 8Z, 11Z, 14Z, 17Z)-eicosa-5,8,11,14 17-pentaenoic acid; CAS 10417-94-4
DHA: (42,7Z,10Z, 13Z, 16Z, 19Z)-docosa-4,7,10,13,16,19-hexaenoic acid; CAS 6217-54-5
DPA: (7Z, 10Z, 13Z, 16Z, 19Z)-docosa-7,10,13,16,19-pentaenoic acid; CAS 24880-45-3
Generic Name:
N/A
Code Name:
Epanova / omega-3-free fatty acids, capsules
Chemical Name:
N/A

Molecular Formula/Molecular Weight/Structure or Biochemical Description

Reference ID:

Table 2.3.S-1. Structure Summaries for the Three Most Abundant Omega-3 Fatty
Acids Contained in Omefas
Attribute
Molecular Formula C20H300:>
Molecular Weight 302.451 g/mol
Amount contained in omefas 500 to 600 mg/g
EPA :
Structure I ‘
|
Molecular Formula C22H3202
Molecular Weight 328.488 g/mol
Amount contained in omecfas 150 to 250 mg/g
DHA
A
Structure
Molecular Formula C2H340:
Molecular Weight 330.504 g/mol
Amount contained in omefas (b) (4)
DPA |
Structure | I
|
3479646
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Pharmacologic Class:
Omega — 3 Fatty acids
Planned Clinical Route of Administration:

Oral use

2.2 Relevant INDs, NDAs, BLAs and DMFs

IND = ®@ (submitted to the Division of Gastroenterology Products on July 30, 2002); IND
107616 (Epanova, omefas Capsules); IND ®®@. PINDs: ®@ and ®@ NDA 21-654

(Lovaza: IND = @®): and DMFs: Y
2.3 Drug Formulation
Epanova is a soft gelatin capsule with 1000 mg substance (omefas), which contains @® mg of

polyunsaturated fatty acids (omega-3 fatty acids of EPA, 500-600 mg; DHA, 150-250 mg; and
DPA| ®® mg). These compounds obtained from crude fish oil.

Epanova capsules also have the following inactive ingredients of: 3 mg a-tocopherol (in a carrier
of vegetable oil), gelatin, glycerol, sorbitol, and purified water (components of the capsule shell).
Coating and ink components to the EPANOVA capsules also contain ethyl acrylate and methyl
methacrylate copolymer dispersion, talc, titanium dioxide, iron oxide red, polysorbate 80, and
carboxymethylcellulose sodium (coating components), pharmaceutical glaze, titanium dioxide,
n-butyl alcohol, propylene glycol and isopropanol (ink components).

Nonclinical studies were conducted with omefas (extracted from Epanova capsules) oral
(gavage) in rodents and with Epanova capsules oral in dogs (Sponsor’s Tables):

10
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Total shell weight;

Capsule coating
Poly(ethyl acrylate, methyl methacrylate —
Talc

Ph.Eur. complying
Ph.Eur.complying

b(4)

NDA/BLA # 205060 Reviewer: Parvaneh Espandiari
Table 2.3.P-1. Composition of Epanova Soft Gelatin Capsules
Ingredient Function Specification Weight per
capsule
(mg)
Omefas - Active ingredient see Section 3.2.5.4.1 1,000
Capsule Shell
Gelatin (porcine gelatin)
Capsule shell USP/NF
Sorbitol ~ USP/NF
Glycerol — / Ph. Eur
Purified Water USP/NF b(d‘)
Total shell weight ]
Capsule Coating
Poly(ethyl acrylate. methyl methacrylate. — USP/NF
(as dispersion)
Talc USP/NF I
Titanium dioxide USP/NF
Iron oxide red —— f USP/NF
Polysorbate 8O USP/NF
Carboxymethylcellulose sodium USP/NF i
Total coating weight
- Total capsule weight l 1.470
Ingredient Regulatory Status Weight per capsule (mg)
and variations in %
Drug substance Active substance 1000 mg &
B
MExci iej )
Vitamin E (alpha-tocopherol) USP complying /
NF/FCC complying
_Q‘mi—ﬂg_g Shell
Gelatin (porcine gelatin) Ph.Eur./USP/NF /
complying /
Sorbitol Ph.Eur. complying
Glycerin Ph.Eur. complying
Purified Water USP complying

Titanium dioxide Ph.Eur.complying
Iron oxide red USP complying
Polysorbate 80 Ph.Eur. complying
Carboxymethylcellulose sodium Ph.Eur /USP complying

L Total coating weight: L

2.4 Comments on Novel Excipients

There are no novel excipients in Epanova capsules.

11
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25 Comments on Impurities/Degradants of Concern

The majority of impurities/degradants are related to Bl

In the late review cycle, CMC identified a process impurity in the drug substance which was
identified as ®®@  Pharm/Tox was requested to assess the safety the
Sponsor’s specification limit of O@ (@@ nnm) as an impurity in Epanova capsules.

®® is a rodent carcinogen and likely human carcinogen based on IARC

classifications. Drug-related sex chord stromal ovarian tumors are seen in the Sponsor’s 2-year
rat study with omefas (extracted from capsules). Interestingly ovarian stromal tumors are part of

the tumor profile of ®®@ in the Sponsor’s justification provided by  ®© (Table
3.3.1-2, Page 7 of the ®®: ovarian granulosa-a subtype of ovarian stromal tumors). The
NTP 2004 carci study with ®® “sex chord stromal tumors are also observed.

Moreover, inthe  ®@®’s report, results of the mouse study for 70 weeks (not a carci study)
suggests @ “mg/kg ®®@ js not associated with tumors. Most carci studies are 104
weeks duration.

Omthera’s rat carci study shows omefas-related ovarian stromal tumors at 2000 mg/kg/day and
the rat no effect level (NOAEL) for tumors was at 600 mg/kg/day. The human equivalent dose
is 5.8 g/day which is slightly higher (1.45X) than the human therapeutic dose of Epanova (4
g/day). ®@ is present at' ®® ppm (or ®®mg/kg) in drug lot #36355 that was used
in the rat carci studies; human equivalent dose to the rat NOAEL was with approximately E'j; ng
of ®®@ ith no tumors.

In the Sponsor rat carci study, at 2000 mg/kg/day, there is ovarian tumors. At this dose level,
the human equivalent dose is 323 mg/kg or 19.38 g/day for a 60 kg person (5X higher than
therapeutic dose of 4 g/day Epanova). ). ®@ is present at @@ ppm (or ®“®mg/kg)
in drug lot #36355 that was used in the rat carci studies; human equivalent dose to the rat
NOAEL was with approximately ®® ng of ethyl carbamate.

If the spec is set at’ & ppm (®®mg/kg) and the therapeutic dose of Epanova is 4 g/day (0.004

kg/d); therefore,|  ©®® mg (®“®ug) of ®® js ingested. Thisis ©®® as high as the
total daily dose associated with tumors in rat (not an acceptable level). If the spec is set at @@
ppm ( ®® mg/kg) and the therapeutic dose of Epanova is 4 g/day (0.004 kg/d) then ®@ mg
( @@ ug) of ®®@ could be ingested this is - ®® lower than the rat exposure without
the ovarian tumors.

Consequently, the Agency informed the Sponsor that their specification for 216

( @ppm) was not supported by the preclinical data which would support a specification of ®@®
ppm. The Agency requested that the Sponsor to revise their specification as low as technically
possible because of the safety signal for carcinogenicity. While the sponsor agreed they

indicated that the levels present at the spec of ?3 ppm were within ICHM7 guidelines, they

(b) (4)

12
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Sponsor’s Tables regarding the impurities:

Table 3.2.S.3.2-6. Environmental Pollutants of Concern for Omefas

Table 3.2.S.3.2-14.  List of Chemical Impurities of Concern for Omefas

Drug substance batches used in non-clinical toxicology studies (Sponsor’s Tables):

13
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Table 2.3.5-6. mpurity Data for Omefas

Table 2.3.S-6. Impurity Data for Omefas

Reference ID: 3479646
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Table 2.3.S-6. Impurity Data for Omefas

Table 2.3.5-6. Impurity Data for Omefas

ND = Not Detected
NLT = Not Less Than
NMT = Not More Than
NI = Not Tested

2.6 Proposed Clinical Population and Dosing Regimen

The . daily dose is 2 g/day (2 capsules)and.  ®@ 4 g/day (4 capsules) (3

15
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Reviewer: Parvaneh Espandiari

Regulatory Background

3

Originally, IND' ®® was submitted for the treatment of Crohn’s disease to the Division

of Gastroenterology Products (transferred to Omthera in Dec. 2009).

On 25/3/2010, Omthera submitted IND 107616 for Epanova for treatment of hyper-
triglyceridemia to the Division of Metabolism and Endocrinology Products.

On 2/6/2010, the end-of-phase 2 meeting was held for the development program and
also two pre-NDA meetings were held on 17/11/2012 (CMC specific pre-NDA meeting)
and 14/11/2012 012 (nonclinical development strategy). The Agency agreed that the
nonclinical development strategy was reasonable, and the proposed clinical package
was adequate for submission of the NDA.

On 8/7/2013, the NDA 205060 (Epanova) was submitted as 505(b)(1) application.

Studies Submitted

Table 2.4-1. Nonclinical Safety Studies Conducted with Omefas
Species/Test Omefas Doses
Type of Study & Title System (mg'kg/day) GLP Study Number Test Facility Status
Repeat-Dose Toxicity
EPANOVA: Non-GLP 14-Day Mouse/ CByB6F1 2000. 4000 No AD29PL 2G3RNG ®) @y Complete
Repeated Dose Oral Toxicity Study m .BTL
CByB6F1 Mice
4-Week Dose Range-finding Oral Mouse/ 0. 1000, 2000, 4000 Yes 8232576 Complete
Gavage Toxicity and Toxicokinetic TgrasH2 (wild
Study with Omefas in 001178-W (wild | type)
type) Mice
2-Week Dose-Range-Finding Study for | Rat/CD® 0, 300, 3000. 5000 Yes 20129/06 Complete
a 4-Week Subacute Toxicity Study of
Omefas® (Active Principle of
EPANOVA®) by Repeat Oral
Admunistration to CD® Rats
EPANOVA: 13 Week Oral (Gavage) Rat/Sprague Dawley | 0, 100. 600, 2000; Yes 518986 Complete
Bridging Toxicology Study in Rats 2160 (Omacor®
comparator)
A 26 Week Toxicity Study of Rat/Sprague Dawley | 0. 100, 600. 2000 Yes 319251 Complete
EPANOVA by Oral Gavage in Rats
EPANOVA: Preliminary Dose Finding | Rabbit'New Zealand | 1500, 750 No 495629 Complete
Study in Rabbits White ]
Dose-Range-Finding Study for a 4- Dog/Beagle Phase 1 (escalating Yes 20130/06 Complete
Week Subacute Toxicity Study of dose): 1500, 2000,
EPANOVA® Coated Capsules by 2500. 3000
Repeated Oral Administration to Beagle Phase 2 (fixed dose
Dogs level): 2000, 3000
4-Week Subacute Toxicity Study of Dog/Beagle 0. 300. 1000, 3000 Yes 22005 Complete
EPANOVA® Coated Capsules by Oral
Adnunistration to Beagle Dogs
EPANOVA: 39 Week Oral (Gavage) Dog/Beagle 0, 50, 300, 1000 Yes 319026 Complete
Toxicity Study in Dogs
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Reviewer: Parvaneh Espandiari

Table 2.4-1. Nonclinical Safety Studies Conducted with Omefas

Species/Test Omefas Doses
Type of Study & Title System (mg/kg/day) GLP Study Number Test Facility Status
Genotoxicity
EPANOVA- Testing for Mutagenic S yphimurium & E | 17 to 5000 pgiplate | Yes 789300 ®) (4) Corptate
Activity with Salmonella typhimurium coli
TA 1535. TA 100. TA 1537 and TA 98
and Escherichia coli WP2uwrA
EPANOVA: Chromosomal Aberrations | CHO cells 5 to 30 ug/mL (with Yes 789406 Complete
Assay with Chinese Hamster Ovary Cell S9):
Cultures In Vigro 510 100 pg/ml.

(without S9)

EPANOVA: Micronucleus Test in Bone | Rat/Sprague Dawley | 0. 2000 Yes 789411 Complete
Marrow Cells of CD Rats:
0h+24hOral Dosing and 48 h
Sampling
Carcinogenicity
4-Week Oral Gavage Oncogenicity Mouse/001178-T 0. 460. 1390. 4600 No 8240763 Complete®
Study with EPANOVA in 001178-T (hemizygous)
(Hemizygous) Mice
EPANOVA: 26-Week Repeated Dose Mouse/ 0. 500. 1000, 2000, Yes AD29PL 7GSR. Complete
Oral Carcinogenicity Study in TgrasH2 | TgrasH2 4000 BTL
Mice (hemizygous)
A 104 Week Carcinogenicity Study of Rat/Sprague Dawley | 0. 100. 600. 2000 Yes 518911 Complete®
EPANOVA by Oral Gavage in Rats
Reproductive and Developmental Toxicity
The Effects on Fertility and Early Rat/Sprague Dawley | 0. 100, 600, 2000 Yes 405655 Complete
Embryonic Development to
Implantation of EPANOVA in Rats
Dosed by Oral Gavage
A Developmental Toxicity Study of Rat/Sprague Dawley | 0. 100. 600. 2000 Yes 495634 Complete
EPANOVA by Oral Gavage in Rats
Table 2.4-1. Nonclinical Safety Studies Conducted with Omefas

Species/Test Omefas Doses
Type of Study & Title System (mg/kg/day) GLP Study Number Test Facility Starus
Reproductive and Developmental Toxicity
EPANOVA: Developmental Toxicity Rabbit/New Zealand | 0. 100. 500, 750 Yes 495660 @ Complete
Study in Rabbits dosed by Oral Gavage | White
EPANOVA: Pre and Postnatal Oral Rat/Sprague Dawley | 0. 100. 600. 2000 Yes 495440 Complete
(Gavage) Study in Rats

* The intended study duration was 26 weeks. The study was terminated after 4 weeks of dosing due to unexpectedly high mortality.
® Life-span dosing was not achieved due to high mortality. Male rats were dosed for at least 83 weeks, and females for at least 65 weeks.

31
All

3.2
None

33

IN

Studies Reviewed

Studies Not Reviewed

Previous Reviews Referenced

D  ©@ (submitted to the Division of Gastroenterology Products on July 30, 2002).

IND 107616 (submitted to DMEP).

4
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The Sponsor did not conduct pharmacology studies. Based on scientist literatures, dietary
supplement with fish oil containing EPA and DHA would be therapeutically beneficial for
inflammatory diseases (e.g. Crohn’s disease) by inhibiting inflammatory mediators such as
prostaglandin E2 (PGE2) and leukotriene B4 (LTB4) as well as cytokines such as IL-1p3 and
TNF-a.

General primary/secondary/safety pharmacology studies were not conducted with Epanova
because pharmacology of EPA and DHA in animals and humans is well established in the
published literature.

Based on published literature with polyunsaturated omega-3 fatty acids, these lipids inhibit
hepatic triglycerides and have been implicated in inhibition of apoprotein synthesis. This effect
on apolipoprotein B100 synthesis and reduction in VLDL occurs in conjunction with transcription
factors. EPA and DHA target the genes governing cellular triglyceride (TG) production and
those activating oxidation of excess hepatic fatty acids. In conjunction with transcription factors
EPA and DHA can replace arachidonic acid in membrane phospholipids resulting in reduced
inflammatory eicosanoids (e.g. thromboxane, leukotriene B4) from cyclooxygenase,
lipoxygenase and cytochrome P450 pathways once released from the membrane instead of
arachidonate which is the precursor of these inflammatory precursors. Polyunsaturated omega-
3 fatty acids decrease lipids by inhibiting hepatic TGs and possibly apoprotein synthesis.

The lipid lowering effects EPA have been observed in rodent, rabbits and primates including
humans. EPA reduces hepatic fat in cells and lipoproteins in plasma, total cholesterol,
phospholipids and triglycerides. The mechanism of omega-3 fatty acids in lowering TGs are by
reducing hepatic TG secretion and enhancing the rate of clearance from the circulation.
Apoprotein plays an important role in the development of hypertriglyceridemia, particularly in
inhibiting the actions of lipoprotein lipase and hepatic lipase, which slows TG hydrolysis.
Apoprotein also interferes with the interactions of TG-rich liporteins with hepatic Apo B and E
receptors slowing the removal of these particles from plasma. The effect of omega-3s on
apoprotein is independent of PPARa. EPA and DHA down regulate SREBP-1c the transcription
factor that controls lipogenesis. By regulating different transcription factors than EPA, DHA
reduces apoprotein production resulting in enhanced conversion of VLDL to LDL and formation
of larger circulating lipid particles reflected in a larger LDL/ApoB. DHA, regulates hepatic
nuclear factor-4a, FOXO1, and carbohydrate response element binding protein.

5.1 PK/ADME

The Sponsor did not submit the general ADME studies. Submitted relevant information is
summarized below:

“After oral ingestion, EPA and DHA is rapidly absorbed from the small intestine and transferred
to the general circulation via the lymphatic system and distributed within tissues throughout the
body (including the brain, retina, heart and fat). The majority of EPA in plasma is bound to
plasma protein.” The speed and extent of absorption is promoted by bile.
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Table 2.4-2.

Reviewer: Parvaneh Espandiari

Summary of Pharmacokinetic Paramerters of 14C-Ethyvl-EPA. EPA. and DHA from Omithera TK Studies and
Published Literature

Tz (hr)
Test Article/ (cx phase, AUC Tomax Study Report/

Species, Sex | Analyvre Dose B phase) (ng-hr/ml) Crmax (ug/ml) {hr) Reference

Rat. Male EPA 30 mg'lks 11.7,.33.6 499 4 129 9 Ishigura ef al,
(single dose) I987h

Rat. Male EFA 100 mg s 4.4 355 14783 438 [ Tshigura et al,
(single dose) I987h

Eat. Male EPA 1000 mg'kg 4.3,30.5 T628.6 204.0 (3 Ishiguro ef al.,
(single dose) 19876

Fat. Male EPA 33.8me'ke NE 1354 727 1 319026
(repeat dose)

Rat. Male EPA 62 .04 mgzlkg 12.04 2288 203 1 S18986
(repeat dose)

Fat. Male EPA 186 mg'ks NE 1123 65.0 5.5 319026
(repeat dose)

Fat. Male EPA 366.6 mgkg 7.01 8089 751 4 518986
(repeat dose)

Fat. Male EPA 620 me'lks NE 10260 491 625 519026
(repeat dose)

Mouse, EPA 1000 mekg NE 5966 422 4 8232576

Male (repeat dose)

Fat. Male EPA 1240 8 mg'kg 4.42 17990 2670 4 518986
(repeat dose)

Mouse, EPA 2000 mg'kg NE 10014 613 8

Male (repeat dose)

Mouse, EPA 4000 mg'kg NE 12117 718 8 8232376

Male (repeat dose)

Table 2.4-2.

Summary of Pharmacokinetic Parameters of 14C-EthvI-EPA. EPA, and DHA from Omthera TK Studies and
Published Lirerarure

(repeat dose)

T2 (hr)
Test Article/ (o phase, AUC Tomax Study Report/

Species, Sex | Analyvte Daose B phase) (ng-hr/ml) Cmaz (ng/ml) () Reference

Eat, Female EPA 30 mg'kg 6.9, 247 5049 14.8 o Ishiguro ef al.,
(single dose) 198 7b

Rat. Female EPA 33 Bmgkg NE 1109 678 2 S19026
(repeat dose)

Rat. Female EPA 62 .04 mo'ks 17.67 2337 187 1 518986
(repeat dose)

Rat. Female EPA 186 meg'kg NE 1017 55.2 2.88 519026
(repeat dose)

F.at. Female EPA 366.6 mg'ks 16.36 7693 4z4 2 318986
(repeat dose)

Rat. Female EPA 620 melkg NE 9. 348 582 5 S19026
(repeat dose)

Mouse., EPA 1000 mg'kg NE 4448 326 2

Female (repeat dose)

Rat. Female EPA 12408 mg'kg 7.59 13790 1710 4 518986
(repeat dose)

Mouse, EPA 2000 mg'kg NE 7328 431 4

Female (repeat dose)

Mouse, EFA 4000 mg/'kg NE 12763 722 -

Female (repeat dose)

Bat. Male DHA 11.9 mg'kg NE 147 733 0.75 J19026
(repeat dose)

Fat. Male DHA 21 89 mz'kg 9772 17380 158 1 318986

Reference ID: 3479646
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Reviewer: Parvaneh Espandiari

Table 2.4-2. Summary of Pharmacokinetic Parameters of 14C-Ethyvl-EPA, EPA, and DHA from Omthera TK Studies and
Published Literature
T (hr)
Test Article/ (o phase, AUC Tmax Study Report/

Species, Sex | Analyte Dose B phase) (ng-hr/mL}) Comar (ug/mL) (hr) Reference

Rat. Male DHA 65. 7T mgkg NE 1295 63.1 22 519026
(repeat dose)

Rat. Male DHA 129.65 mekg 975 5308 392 2 518986
(repeat dose)

Rat. Male DHA 219 mgks NE 4604 222 1.25 519026
(repeat dose)

Fat. Male DHA 437 8 mg'kg 530 7229 To6 4 518986
(repeat dose)

Mouse, DHA 1000 mg'kg NE 10102 502 1 8232576

Male (repeat dose

Rat. Male DHA 1300 mg'kg NE 883 141 NE Hadley et al,
(repeat dose) 2010

Mouse, DHA 2000 mg'kg NE 10305 518 2 8232576

Male (repeat dose)

Rat. Male DHA 2500 mg'kg NE 1193 188 NE Hadley et al,
(repeat dose) 2010

Mouse, DHA 4000 mg/kg NE 8717 623 2 8232576

Male (repeat dose)

Rat. Male DHA 5000 mg'kg NE 4564 335 NE Hadley et al,
(repeat dose) 2010

Rat. Female | DHA 119 mgkg NE 1666 85.2 0.50 519026
(repeat dose)

Rat. Female | DHA 21839 mg'ks 115.34 19060 154 1 518986
(repeat dose)

Table 2.4-2. Summary of Pharmacokinetic Parameters of 14C-Ethvl-EPA, EPA, and DHA from Omthera TK Studies and

Published Literature
T%: (hr)
Test Article/ (o phase, AUC Tau Study Report/

Species, Sex | Analyte Dose f phase) {pg-hr/mL}) Craz (ng/ml) | (hr) Reference

Rat, Female | DHA 63.7Tmg'kg NE 1852 878 0.13 519026
(repeat dose)

Rat. Female | DHA 129.65 mg'kg 71.20 13590 233 2 518986
(repeat dose)

Rat. Female | DHA 219 mgkg NE 4393 258 4 519026
(repeat dose)

Rat, Female | DHA 4378 mg'kg 8.19* 6873* 207 4 518988
(repeat dose)

Mouse, DHA 1000 mg'kg Not provided 7673 419 24 8232576

Female (repeat dose)

Rat. Female | DHA 1300 mg'kg NE 1330 188 NE Hadley et al.,
(repeat dose) 2010

Mouse, DHA 2000 mgkg NE 8354 522 2 8232376

Female (repeat dose)

Rat. Female | DHA 2500 mgkg NE 2703 201 NE Hadley et al.,
(repeat dose) 2010

Mouse, DHA 4000 mg'kg NE 8186 445 2 8232576

Female (repeat dose)

Rat. Female | DHA 5000 mgkg NE 3496 391 NE Hadley et al.,
(repeat dose) 2010

Dog, Male EPA 30mgkg 16.1, 81.6 12103 151 24 Ishiguro et al,
(single dose) 19876

# Estimate considered unrelizble
HE - Not estimated

The Sponsor submitted the report of GLP study “Investigation of the influence of omefas on the
in vitro permeation of Methotrexate across Caco-2 cell monolayer- STP 033/00”. This study was
designed to determine the effect of omefas interacts with active transporter systems in an in
vitro model of the intestinal barrier. Findings of this study suggested that omefas at 0.5% and
1% have no influence on the transport of Methotrexate.
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Below publications were submitted by the Sponsor regarding the distribution of omega-3:

2432 Distribution

DHA and EPA have a synergy with other cell membrane nutrients, specifically phospholipids
and antioxidants. Depending on the requirements of the tissue, the phospholipids
phosphatidylcholine (PC), phosphatidylserine (P5) and phosphatidylethanolamine (PE) can carry
substantial amounts of DHA in their “tail” positions. These phospholipid “parent molecules™
also anchor EPA within the membrane lipid bilayer (Kidd, 2007)

The n-3 polyunsaturated fatty acids (PUFAs) (EPA and DHA) when consumed undergoes
digestion in the small intestine which allows for absorption, transport into blood. and subsequent
assimilation within tissues themselves through the body (including brain, retina, heart and other
tissues) (DHA EPA Omega 3 Instituie, 2011).

The radioactivity protein binding rates of EPA in plasma of male rats at 1. 9 and 24 hours post
dose, were 95.1%, 96.5% and 98.5%, respectively, in rats dosed with 30 mg/kg and 8§6.7%,
93.8% and 98.8%, respectively, in rats dosed with 1000 mg'kg ([shiguro ef al., 1987h;

Section 2.6.5-6). In dogs, the corresponding protein binding after © and 24 hours were 96.7%
and 98.7% after an oral administration of 30 mg/kg.

Metabolism

EPA and DHA are metabolic intermediates and components of human and animal diets. Very
small amounts are found in a free, unesterified form. EPA and DHA are metabolized by
esterases in the Gl tract to release unesterified forms which can be absorbed and incorporated
into triglycerides, cholesterol esters and phospholipids in tissues. Elimination of EPA, DHA,
their ethyl esters and metabolites would follow the same metabolic fate as any other lipid i.e. B=-
oxidation followed by tricarboxylic acid cycle and excretion as CO2 and water.

Based on submitted publications by the Sponsor, EPA and DHA are inhibitors of CYP2C9
(diclofenac 4-hydroxylation)- and CYP2C19 (mephenytoin 4-hydroxylation)-catalyzed metabolic
reactions and to a lesser extent inhibited CYP1A2 (phenacetin O-deethylation), CYP2E1
(chlorzoxazone 6-hydroxylation) and CYP3A4 (midazolam 1-hydroxylation). Metabolic activity of
these two compounds decreased by CYP4A11, CYP4F2 and CYP4F12 and increased by
CYP3Aand CYP4F3B after incubation in human microsomes.

The Sponsor conducted studies to detect the potential inhibitory effect of omefas on different
CYP450 isoenzymes (Study No. 03101701 and 300101). Findings of these studies suggested
that the effect of omefas on CYP450 isoenzymes activities was concentration dependent and up
to 10 uM showed no inhibition potential (a safety margin of up to 100-fold of the physiologically
relevant concentration). Therefore, up to 10 uM omefas, the significant drug-drug interaction is
not expected (Sponsor Table):
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Reviewer: Parvaneh Espandiari

Inhibition of CYP450 Marker Reactions by Omefas® at Different

Concentrations

CYP Marker Reaction % Inhibition at % Inhibition at % Inhibition at Positive

Enzyme 0.1 nM omefas! 1 pM omefas! 10 pM omefas! Control®

2B6 S-mephenytoin N- 41£142 25119 25139 B1.5+28
demethylation

2C8 paclitaxel 6a- 03119 -1.8=103 2.7+102 87.1=13
hydroxylation

2C9 diclofenac 4'- -5.6+£16.9 -8.3+£14.7 -11.9+17.7 52.5+8.3
hydroxylation

! mean of triplicates = standard error

? positive controls: 50 UM Triethylphenylphosphoramide (CYP2B6): 10 pM Quercetin (CYP2CS): 1 pM Sulfaphenazole

(CYP2C9)

A large proportion (~50% of an oral dose) of radiolabeled EPA and DHA was eliminated in
expired air. The remainder was excreted in feces and urine.

5.2 Toxicokinetics

The Sponsor conducted TK studies in mice, rats and dogs. Findings of these studies generally
suggested that the levels of EPA and DHA increased over time and with dose levels (Sponsor’s

Table):
Table 2.6.7-3. Toxcokinetics: Overview of Toxicolinetics Data Test Article: Omefas
Steady State AUC (pg-hr/ml)
Daily Dose Alousze® Rat* Diog”
{mg'kz/day) M F M F M F
30 1354 (EPA) 1109 (EPA)
1471 (DHA) 16665 (DHA)
100 1725 (EPA) 1468 (EPA)
2679 (DHA) 26635 (DHA)
300 1123 (EPA) 1017 (EPA)
1295 (DHA) 1852 (DHA)
600 T216 (EFA) 4808 (EPA)
4235 (DHA) 2880 (DHA)
1000 3966 (EPA) 44458 (EPA) 10260 (EPA) 9348 (EFPA)
10102 (DHA) T6T3 (DHA) 4504 (DHA) 4395 (DHA)
2000 10014 (EPA) 7328 (EFA) 17400 (EPA) 11780 (EPA)
10305 (DHA) 8354 (DHA) 6813 (DHA) 5690 (DHA)
4000 12117 (EPA) 12763 (EPA)
8717 (DHA) 8186 (DHA)
= d-week oral repeat dose study mn mice (AUUC data from Day 28)
= 13-week oral repeat dose study m rats (AU datz from Week 13)
= 3%-week oral repeat dose study m dogs (AUC data from Week 35)

6 General Toxicology

6.1 Single-Dose Toxicity
No single-dose toxicity study was submitted.

6.2 Repeat-Dose Toxicity
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Mice Studies

A non-GLP 14-Day oral toxicity study was conducted orally in CByB6F1 mice up to 4000
mg/kg/day to determine the dose-selection for the 4-week dose-range finding study. NOAEL
was at 4000mg/kg/day.

Study Tittle: 4-Week Dose Range-finding Oral Gavage Toxicity and Toxicokinetic Study with
Omefas in 001178-W (wild type) Mice (Study # 1008185)

Reviewed study in DARRTS (P/T review #1).
Key Study Findings:

Epanova up to 4000mg/kg/day was well tolerated (no mortality, abnormal clinical signs,
microscopic findings). Clinical chemistry changes were reported for the intended action of
Epanova in decrease in cholesterol concentration for =LD-treated animals and decrease in
triglyceride concentration in males at HD and females at 2MD. NOAEL was at 4000 mg/kg/day
(5 fold safety margin to MRHD of 4g/day based on the body surface area comparison).

Rat Studies:

A 14-Day dose-range-finding study was conducted with omefas up to 5000mg/kg/day for a 4-
week-dose-range finding study. NOAEL was at 5000mg/kg/day.

Reviewed study in DARRTS (P/T review #2).

Study Tittle: 4-WEEK SUBACUTE TOXICITY STUDY OF OMEFAS® (ACTIVE PRINCIPLE OF
EPANOVA®) BY ORAL ADMINISTRATION TO RATS (Study #: 22004)

Reviewed study in DARRTS (P/T review #2).
Key Study Findings:

The repeat-dose toxicity study with omefas at 0, 300, 3000, and 5000 mg/kg/day in rats by oral
(gavage) for 28 days showed no treatment-related effects in any groups except for the liver
enzyme activities. In this study, the plasma levels of total cholesterol and triglycerides were
decreased (25 to 48% and 14 to 29%, respectively) in all treatment groups. In addition, the
plasma levels of ALT and AP were increased (39 to 85% and 40 to 66%, respectively) in all the
3,000 and 5,000mg/kg/day treated animals with no other related changes in liver. NOAEL was
at 10000 mg/kg/day (3 fold safety margin to MRHD of 4g/day based on the body surface area
comparison).

Study Title: Epanova: 13 Week oral (gavage) Bridging toxicity and Toxicokinetics Study in Rats

Study no.: | 518986
Study report location:
Conducting laboratory and location:

(b) (4
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NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

Date of study initiation: 14 October 2010
GLP compliance: Yes
QA statement: Yes

Drug, lot #, and % purity:

and 1184921and purity of 100%

Reviewer: Because of the available carcinogenicity data with Lovaza, the Sponsor conducted this bridging
toxicity study to determine the dose selection for the rat carcinogenicity study with Epanova.

Key Study Findings

Both formulations (Epanova or Omacor) showed expected pharmacologic effects by
decreased in the serum levels of cholesterol and triglyceride levels (Epanova at =600
mg/kg/day or Omacor at 2160 mg/kg/day). However, the higher bioavailability for omefas
was noted compared to Omacor-treated animals (AUC for EPA and DHA was 1.7- and
2.5-fold higher, respectively).

Body weight gains and food consumption were lower in omefas HD-treated animals
compared to comparator; but not to control animals. These differences were not
considered for the dose selection for the Epanova carcinogenicity studies.

At HD for both formulations, increased live enzyme activities were reported for levels of
ALP, AP, and AST; these changes were correlated to microscopic findings in liver at the
same dose level.

Histopathology findings were reported mostly for HD-treated animals for both
formulations in kidney, lung and liver as follows: Kidney: dose-related trend in mild
microscopic basophilic cortical tubules in all Epanova-treated males and with the
comparator and in one female at HD (more incidence at HD-treated animals compared
to comparator treated animals). This finding was not correlated with any other renal-
related function changes. Lung: alveolar macrophage accumulation in lungs was noted
in all treated animals; however, with higher incidence and greater severity at HD-treated
males. Liver: cholangiohepatitis with widespread biliary proliferation with hepatocellular
necrosis in one Epanove HD-treated male.

The NOAEL was established at 600mg/kg/day; 1.5 fold to MHRD of 4g/day based on the
body surface area comparison. The Sponsor NOAEL was at 2000mg/kg/day.

Methods
Doses: Epanova: 100, 600, 2000mg/kg/day
Comparator: 2160mg/kg/day
Frequency of dosing: Once daily (7 days/week) for 13 weeks
Route of administration: Oral gavage
Dose volume: 2.2,0.11, 0.65, 2.2 for Epanova and and 2.4 mL/kg
for comparator
Formulation/Vehicle: Corn Qil (2.2 mL/kg)
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Species/Strain: Sprague-Dawley rats

Number/Sex/Group: 10/sex/group

Age: 6 Week old

Weight: 205-273g, while females were 147-202 g
Satellite groups: 3/sex/group

Unique study design: 10/sex/group except for control 3/sex/group
Deviation from study protocol: Not remarkable

Observations and Results
Mortality
Unremarkable

Mortality was not in a dose-response relationship. Signs of gavage injury were reported in 2
animals (1/LD female; 1/MD male) and no histopathological findings were reported in other two
animals (1/LD female; 1/HD male) (Sponsor’s Table):

Amimal Dose Level

P . Day Fate Climical Observations Major Macroscopic/Microscopic Findings
Sex (mg/kg/day)
65F 100 ER) KP Swollen/not usmg front left Qesophageal rupture, the front left lunb was
fore limb. leaming to one side.  abnormal in shape at the axillary position.
piloerection, hunched posture  Inflammatory changes affecting the tissues
and subdued behaviour. adjacent to the oesophagus
GSF 37 KP Convulsions lasting Tongue swollen. thoracic cavity and both homs of
approximately 3 nun. tongue the uterus contained fluid, ovaries dark; left lung
swollen. prostrate. lobe pale; right lung lobe pale focus. nuddle
piloerection. bulging eves and  accessory dark
abnormal respiration. Mild accumulations of alveolar macrophages
28M 600 89 KP  Abnommal respiration, sweollen  Oesophageal rupture, abnermal stomach contents,
ventral thorax. subdued mtestines distended by gas. thoracic cavity
behaviour. rolling gait. contained fluid. all lung lobes discoloured and
piloerection, hunched posture.  spongy, all liver lobes dark. skin around neck,
thin appearance and weight muzzle and forelimbs red.
loss. Inflammatory changes affecting the tissues
adjacent to the oesophagus, which. extended to
mclude the surfaces of the lung and heant
33M 2000 22 KP  Open lesion on dorsal neck, Dry skin scab at dorsal neck, all lung lobes dark,
eves pale. skin pale on the axillary Iymph nodes enlarged
extrenmties. Focal skin ulceration and axillary lvmph node
lhistiocytosis

KP = Killed Prematurely

Clinical Signs

Unremarkable

Fur staining around the muzzle was reported with a dose-response relationship (1 male at LD; 3
males at MD; 7 males and 1 female at HD; and 1 male in Comparator).

Body Weights

Unremarkable

No dose-response relationship was reported for body weight gain (increased body weight gain
at LD- treated animals and MD- treated females); body weight gain was lower (ss) in HD-
treated animals compared to the Comparator group (not to the control).
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Feed Consumption

Increased food consumption (ss) was reported in all Epanova- treated animals from Week 4
(males) and Week 5 (females) compared to controls. In addition, HD- Epanova- treated animals
had lower food consumption compared to the Comparator (ss from week 4 in males and at
week 4 for females). The comparator- treated- males had higher (ss) food consumption
compared to controls.

Ophthalmoscopy

Unremarkable

Hematology

Unremarkable

Clinical Chemistry

Clinical chemistry findings were summarized as follows:

o The expected pharmacological actions of both compounds were reported as decreased
levels of cholesterol and triglyceride (ss for cholesterol at Week 7 and ss for both
cholesterol and triglyceride at Week 14) for all MD and HD-treated animals and for the
Comparator-treated animals. Epanove HD-treated-males compared to the Comparator-
treated-animals had ss lower cholesterol levels at Week 14.

e Other clinical chemistry changes were reported mostly at HD for both formulations at
Week 14 for increases levels of alkaline phosphatase (ALP), alanine aminotransferase
(ALT), and aspartate aminotransferase (AST). The levels of calcium were lower (ss) at
both time points in MD and HD- females (not in a dose response at week 14) and the
Comparator. The levels of globulin were lower (ss) for MD (week 7) and HD (Week 14)
in Epanove-treated-males and the Comparator at week 7 and in Epanova HD- treated-
males at Week 14.

Sponsor’s Tables below were modified by reviewer to only show these data:
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Week 7
Group 1 2 4 3 Group 1 2 4 5
Test Item Control  -——--—--- Epamova — —  Comparator Tast Item Contral  -——--—- Epanova ——- --  Comparator
Dosage (mg/kg/day) 0 100 600 2000 2160 Dosage (melke/day) 0 100 &0 2000 2160
Group / Ca ALP ALT  AST  Glob  Chol  Trg Group / Ca AP  AIT  AST  Glob Chol  Trig
BX mmoll inl L mL L I mmolT. mmoll - mmell il L L gL . mmell mmoll
1M Mear 265 120 51 6 21 19 110 IF Mean 264 142 62 9 15 20 L
SO 005 30 & 5 3 04 0.68 SO nos 40 1z 11 ; 04 020
n 9 9 9 9 9 ] 9 n 9 7 T T M ! !
M Mear  2.61 100 8 82 19 17 1.10 aF Mean 250 123 &7 ty 15 19 1.0
SD 005 18 5 12 3 02 0.58 5D oo 34 9 9 3 0.3 0.64
T & & & 10 g 8 o3 & o o g g g
M Mear 260 ! 57 8 18" 14 098 3F Mean 2557 145 o8 83 16 Le" 136
5D 007 bE 7 10 3 03 01l D o7 3 13 w0 2 o3 037
n 8 10 10 10 9 10 10 n 9 e g g 9 & &
AL Mem 2500 121 50 o' 13 068 4F Mean 256 160 67° 1 18 L1 083
sD 007 32 18 14 2 01 0.23 5D oo4 28 1z 27 4 0.2 031
n [ 0 0 3 [ [ n o B & g 9 g g
M Mear 256 106 62" a5 17" 1 0.84 SF Mean 2353 154 ' or 17 15 103
SD 007 3 8 11 2 02 0.30 5D oo 4 11 11 é 04 0.34
n 0 10 10 10 9 10 10 n 10 10 10 10 10 10
Significantly different from Group 1:a=p=0.05,b=p=0.l... . Significantdy different from Group 1:3=p=0.035,b=p=0.01,c=p=0.001
Significanty diffarent from Group 5:d=p<0.05e=p=0.01,p- Significandy different from Group 5:d=p=0.05,2=p=0.01.f=p=0.001
: Week 14
Group 1 2 3 4 3 _ 5
Test Item Control  -—-—-- Epanova ~—---- Comparator Group ! : 3 * y
Dosage (mg/kz/day) 0 100 00 2000 2160 Test tem Control - Epanova ————- Comparator
e Dosage (mg'ke/day) 0 100 60 2000 2160
Group / Ca ALp ALT AST  Glob Chol Trig - -
sex mmell wl Wl Wl gL [ mmoll mmell Group | Ca ALF  ALT  AST Gleb  Chol  Trg
SBE mmoll L L mL gL mmoll mmelL
1M Mean 163 143 62 78 23 20 122 IF Mean 5 gp 70 61 03 15 22 L7
D003 g4 12 1 1 4 02 3 SO 6 P T 04 00
n 7 7 7 7 7 7 7 n 10 10 10 10 1;;. 10 10
™ Mean 265 133 67 77 23 19 1.60 IF Meanm 5 g* T3 4 o4 T 148
D0 3 9 9 4 03 0.64 5D g0 0 16 20 , 02 0.76
= 8 ] ] 5 2 o ° n . 7 7 7 7 7 7
M Mean 263 g5 68 03 0 16 136 F o Mem a4 @ 57 8 TR A b
SD00E 5 13 20 3 03 037 D g 15 10 13 PR = T
. ° o 0 0 o 9 1o 10 10 w 010
48 Mean 1.61 160 67" 117° 13*-" 1.]_LII 0.83 4F Aean —_— adl " . 5
284 102 63 166 19 1.3 085
D008 12 e 3 0z 03l D g, 36 1 235 3 03 023
=8 8 8 8 8 8 8 LT W w1 w 10 10
SM Memn 266 15y 2w m 157 108 SE Mem  5et g 61 24 P R
5D 0 oy 1 1 3 0.4 0.34 2 am 12 o 13 3 0.3 0.34
n 10 10 10 10 10 10 10 LT 10 10 10 w10 10

Significantly different from Group 1:a=p=20.05 b=p=0.01,c=p=20.001
Significantly different from Group 5:d=p-0.05 e=p=20.01,f=p=0.001

Reference ID: 3479646

Significantly different from Group 1:a=p=0.05 b=p=0.01,c=p=0.001
Significantly differant from Group 5:d=p<0.05 a=p=0.01,=p=0.001
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Wesk 7

Comparison with:  Alkaline phosphatase Alanine aminotransferase  Aspartate aminotransferase
Males recerving 2000ms Epanovakg'day

Controls 1204 p=0.03 1094 138.1 p=0.01
Comparator 1144 909 1113

Males receiving Comparator
Controls 032 X3 123 8 p=0.05

Females receiving 2000mz Epanovakg/day
Controls 100.8 1177 123 7 p=0.01
Comparator 1142 96.3 110.6

Females recemving Comparator
Controls 883 121.6 p=0.01 1118
Values calculated as a Percentage (%a) of the control or Comparator

Wesk 14

Companson with Alkaline phosphatase Alanine aminotransferase Aspartate aminotransferase
Males recetving (2000mz Epanovake/'day )

Controls 1127 108.1 141.8 p=0.00
{omparator 038 817 p=0.01 1109

Mlales recerving Comparator
Controls 108.5 132 3 p=0.01 127 9 p=0.05

Females recerving (2000mg Epanova kg'dav )

Controls 1281 p=0.03 1633 1785
{omparator 123 9 p=0.03 103.3 197.6

Females receiving Comparator
Controls 023 100.0 90.3
Walues calculated as a Percentage (o) of the control or Comparator

Urinalysis

Unremarkable

Gross Pathology

No significant changes were reported except for pale pancreas in two HD- treated- females.
Organ Weights

Observed changes were not remarkable and not associate to any other changes.

Histopathology
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Adequate Battery? Yes
Peer Review Performed? Yes

Histopathology findings were reported mostly for HD- treated animals for both formulations in
kidney, lung, liver and hearts.

Kidney: dose-related trend in mild microscopic basophilic cortical tubules in all Epanova treated
males and with the comparator and in one female at HD. This finding was reported with more
incidences at HD-omefas treated animals compared to comparator treated animals (not
correlated with any other renal-related function changes).

Lung: treatment-related alveolar macrophage accumulation in lungs in all treated animals; this
finding was not in a dose response trend; however, higher incidence with greater severity was
reported at HD- treated males.

Liver: cholangiohepatitis with widespread biliary proliferation with hepatocellular necrosis in one
Epanove HD-treated male.

Heart: moderate inflammation of the epicardial surface of the heart and mild inflammation of the
pleura (probably due to gavage injury) in one Epanova HD- treated-female (Sponsor’s Tables):

Summary of Kidney and lung Microscopic Findings (Day 92/93)

Mhales Females
Group 1 2 3 4 5 1 2 3 4 5
Dose (mg'kg/day) 1] 100 600 2000 2160 | O 100 600 2000 2160
No. animals examined 10 10 9 9 10 10 8 10 10 0
Kidney (No. Examined) 10 10 9 9 10 10 8 10 10 10
Cortex: Basophilia. tubular (D) (1) (2) (5) (3) (0) (0) (0) (1) (0)
Mild 0 1 2 5 3 0 0 Q 1 0
Lung (No. Examined) 10 10 o 9 10 10 8 10 10 0
Accumulation; alveolar macrophage (2) (1 (2 (4) (1) (0) (2 (1) (3) (o)
Mild 2 1 1 1 1 0 2 1 3 0
Moderate 4] 0 1 3 0 0 0 0 0 0

Numbers in parentheses represent the number of anmmals with the finding.

Sponsor’s Tables were modified by reviewer to show below significant histopathological
findings:

29

Reference ID: 3479646



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

0 100 600 2000 2160 0 100 GO0 2000 2160
g/ kg/d mgikg/d ngikg/d wgiko/d wgikg/d ngikgid mgikgid mgikgid wg/kg/d mgikg/d
9 9 10 10 8 10 10 0

Removal Reason: TERWINAL EUTHANASIA

Hunber of Animals on Study : 10 10 I
Hunber of Animals Completed: {10} {10} 19) (9) {10} 110y (6} {10y {10} (10}

HEART;
EXABANGH s oo v vannvsnnssnannsrnsansransasmnsssnsrsnsssinrassssrssnssssnsnrsnes {10} (10} 19) 9) {1 (10 (8) (10} 110} (1o}
Within Horsal Limits..... & 9 8 9 [i] 9 10 8 10 ] 0
Infiltration; wononuclear; focal .
MAld oeiirsininaaissrsrinrstasaarenans
Inflammation; chronic-active; Epleardiuve .

. (1} 12} 10y 3) i 10} (0} 10} 10} (0}
eraeen 1 2 0 3 1 0 o 0 0 0

L] (o) [} iy (1] i (o) 10 i) {0y
L L 0 0 0 0 0 0 0 0 1 0
KIDNHEY ;
Exomingd. ..coveiseanirenrnee . srerrerrrraerne PersrtarEaarrssres 110} {10} 19) (8) {10} {10} (8} {10} (10} (10}
Within Mormal Limits.....:i0000s0um0sannanaas assssssssansnsa sarae a9 B 5 4 4 8 7 10 a 9
Hydronephrosis ... {0y (0} {0y (0} (0} {0y (0} 10} i1 (o)
iild o 0 L] 0 0 [] 0 0 0 1 ]
Basophilia; tubular; Cortex; bilateral; wultifocal .. . {0y 1) {0} {3} {1 {0} {0y 10} {1} (0}
Mild souusssaussassnsasnanannsasiosainssaissssasiass st iasaiassaisiasssss 0 1 0 3 1 0 0 ] 1 L]
LIVER;
Examinetd..oovsiassnsss (1o} {10} {9} (9} (1o (10 (8} {10} {10} (10}
Within Morssl Limits.. 5 5 6 4 5 k] 7 3 8 [} 5
Congeation (0} 0 0y (0} (1) ] (0} [0 (1) )
aild 0 0 ] 0 1 0 o ] 1 ]
LUNG;
I oy e e e e e e el {10} {10} 8} (9} {10y {10} (8} {10} {10} (30N
Within Normal Limits... . tesernssennarnas 6 3 4 4 4 7 ] 9 ] 7
Congestion; focal ..ovvuvee (0} {m {2) (0} n {0y (1) (0 {0y 2)
L TeTee e = e e e el e e e HOO0DCOODHOO00 CI0a00000 o000 0 0 2 0 1 0 1 0 0 2
Congestion; multifocal as (2} (4) 1 (2} (4) (£1] (0) {0y (1 (L))
d ... e Soooo 2 4 1 2 4 3 0 0 1 0
Edowa; alve sesans es . . . {0} 10} 10y (1 (0} 0y (0 (1] ) [()]
Tl T 0 1] 1] 1 0 ] ] 0 ] ]
Fibrosis; pleural; sultifocal .. s (0} {0} {0}y (0} 0 {0y () 0 (0 1)
1d [ seas 0 0 0 0 0 0 0 1
Infiltration; neutrophilic; Alveolus; focal . . aarea (0} {D} {0} (0} {1 {0y [0y {0y {0} (D)

1 0 0 0 0 0

]
Inflanmation; chronic-active; Pleura ... (0} mm 0y (0} [{0] {0y (0} {0 (1) [{)]
0 0 0 0 0 0 0

0 ]
Accumulation; alveolar; macrophage; focal . {1} {1} {0y (1} {1} {0} (2} {0 {0y (1]

LV T [ et e et e et taete e 0000000 35 1 | 0 1 1 0 2 0 0 0
Accumulation; alveolar; wacrophage; sultifocal .. (1 {0} 12 (B3] {0y {0y [0y i1 {3 {0y
b R S snooonon00co00en000000n0 caa000a 0000G00a0 90 1 0 1 0 0 0 0 1 3
L L R I 0 0 1 3 0 0 0 0 0 0
T H
A0 Il =T oYt alare ol ole el s(slalalt s ez ela (e alals"sle e elaiats ataelslsiuteitatalalas s e alaataetelelalala wele aaln {10} {10} 9y (8 {10} {10} (8) 110} 110} {10}
Within Norsal Limits . ] 9 ] 7 ] 9 7 9 9 10
Inflammation; acute .. a1 ) {0y 0y 0y ()] 0y 0y (0) (4} (0}
ey 5 0 0 0 0 ] 0 0 0 1 1]
Necrosis; focal ) {0 10y 0} 0 10y (0} 10} n (0}
mild .uaaa ] 1] o 1] ] o 1] L] 1 o
J -
Sponsor’s Table:
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Observations: Meo-Plastic and Non Heo-Plastic e MALES -=cmevmmmmmnmias eneieieee e FEMALES -----vvnvnennnn
Removal Reason: TERMINAL EUTHANASTA 0 100 a00 2000 2180 0 100 600 2000 2160
ng/kg/d wg.kg.d mgfkgid mg/kg/d mgikg/d lgfkgid wg.kg.d mg/kg/d mgikg/d rlgfkgid
Mumber of Aniwals on Study : 10 10 9 10 i3 10 10
Mumbor of Aniwals Completed: (10) (10) (Q] (9) {10) HU) (8) (10} {10} HU)
ADRENAL GLAND:
Examined (10) (10) 9) (9) 10} (10} 8) (10) (10 (10}
Within Normal Limits. 10 10 a 8 8 10 & 0 10 9
Wacuolation; cortical; Zons Fasciculata . (0) (0) i0) (1 2) (ay (0) (0) 0} 0y
mild 0 0 )} 1 2 0 )} 0 0 0
Infiltration; fatty (0} 0y 10) () (0} (0} [} (0 0y )
mild 0 0 [} ) 0 0 [} ) 0 1
ADRTA;
Examined (10) (10) 19) (9) {10) (10} 8) (10} {10) (10}
Within Normal Limits. 10 10 a 9 10 10 8 10 10 10
BOME. STERMUM:
ExaMined. ...civiiaiiiiiaiiiniiataininnnans {10]) (10} i9] (9} {10} (10} (8) {10} {10 {10}
Within Norma 10 10 a el 10 10 8 10 10 10
BRATIN;
Examined (10) (10) 19) (9) i10) (10} [1:3] (10} {10 10y
Within Normal Limits.. 10 10 a o 10 10 i3 10 10 10
CERVIX;
Exanined t-) (=) i) t-) (=) (10} 8) (10 110) (10}
Within Normal lets..“...4.4.‘....‘.‘.. - - - - - 10 & 10 10 10
EPIDIDYMIS;
EXAMINEC  vvenvnvaranns i arassaarassssnrnsassinantnsiiiiaitaraisitsratarnns (1) (1) 9] (9) i10) (-} (-] =) =) i-)
Within Normal Limits. 10 10 i3 9 10 - - - - -
Aspermia 0 0 1 0 0 - - - - -
EYE;
Examined (10) (10} 19) () {10} (10} (8) (10} {10} (10}
Within Normal Limits. 9 10 a a9 10 10 8 0 10 10
Infiltration, Mixed GCell (R} 0y 10) () ) [0y (o) (0 0y {0
mild ooeiaiiiian 1 0 [} 0 0 0 [} 0 0 0
HARDERIAN GLAND;
Examined (10) (10} 18) (G) {10) (10} 8) (10} 9] (10}
Within Normal I.J.nuts‘.”...‘.‘.”.....‘.. 10 il 7 @ 10 10 & 10 il 10
Observations: Neo-Plastic and Non Heo-Plastic - meses---- MALES --- e R

Removal Reason: TERMINAL EUTHANASIA
Humber of Aniwals on Study :
Humber of Animals Completed:

HARDERIAN GLAND; (continued]
Mot Examined: NOT PRESENT ON SLIDE
Infiltration, Wenonuclear Cell; focal .
nild
Infiltration, MWoenonuclear GCel
miLel

wultifocal .

HEART;
2t T
Within Hormal Limits.
Inflltratlnn, lnnnnunl?ar‘, fncal .
Inflammation; chronic-active; Epicardium

moderate

INTESTINE, CECUN;
Exenned
Within Hormal Limita. ... e e e et e

INTESTINE, COLON;
EXAMINEO . oo e e e e e e
Within Mormal Limits. .. .e .o e e e et re re i iaain e aiaananas

INTESTINE, DUQDENUM;
o T
Within Hormal Limits. cuueseuiainiannaistinisanniniatiniiarsisarasssiansrnnnns

INTESTINE, ILEUM;
EXBMINed . ci o ieiieiiia e i e a e rs e ia e e
WLThIn Hormal LAmiTs. .. oottt et e aaenanaann

INTESTINE, JEJUNUR:
EXamined . ... e e e e e
Within Hormal Limits. .. e ues s o iarnainiinisansinssrin e eisarassssatninnnns
INTESTINE, RECTUM;

EXAMINE . ot e e e e e a e e e
WLthin Hormal Limits . e, e us s inrnnnanmannsmnsnanissininnisianrainsiasasnnsn
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100 600 2000 2160 0 100 600 2000 2160
llgfkgfd wg. kg d maskgsd wgrkgid llg.'kgfd ug.fkl,fd ll.kg d ugfkgm ug.'kg!d mgfkuu
9 9
(10: (10) 19) 9 um (10) tB) r1m uo: HU)
0 0 1 0 0 0 0 0 1 0
(0] (1) ih (0) (0) (0} (0) (0} n (0}
0 1 1 0 0 0 0 [ 1 0
(0] (h (0) (0} (0} (0} (0) (0} (0} (0)
0 1 o 0 0 0 o [ 0 0
(10} 10} 19 1] {10} 110} [§53] 010y 110) 10}
9 8 9 6 9 10 8 10 9 10
8! (2) (0) ) 8} (0} (0) (0} (0} (0)
1 2 0 3 1 0 0 0 0 0
(0} (0} (0) (0) (0) (0) (0) (0) 1) 10)
0 0 [} 0 0 [t} [} o 1 [t}
(1o (10} 19) ] (10} (10} (8) (10} (10} (10)
10 10 ] 2 10 10 1] 10 10 10
(10} 0y (8) 8 10y 10}y () (10) (10} (10)
10 10 ] ] 10 10 8 10 10 10
(10 (10} 19) 9 {10} (10} () (10} 110) (10)
10 10 9 9 10 10 8§ 10 10 10
(10} (10} 9 (9 {10) (10} [§53] (10} {10) (10}
10 10 ] 9 10 10 ] 10 10 10
(10 10y 19) 9 (10} 10y (8) (10) (10) (10}
10 10 g ] 10 10 8 10 10 10
(10 (10} 19) @) (10] (10} (8) (10} (10} (10)
10 10 9 9 10 10 8 10 10 10
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Observations: Neo-Plastic and MNen Heo-Plastic — eeeeiienaiaiaans MALES ----cmeccimnonce cncimiacoanann FEMALES --------vnennnn
Removal Reason: TERMINAL EUTHAMASIA o 100 800 2000 2160 0 100 600 2000 2160
mg/kg/d mg.kg.d ngfkg/d mgikg/d mg/kg/d mg/kg/d mg. Lg d wgikgid mgikgid mgikg/d
Humber of Aniwals on Study : 10 10 9 g 10 10 10 10 10
Humber of Animals Completed: (10) 10} {9 (9} (107 (10} (8! (10} (10) 10}
KIDNEY:
Examined. ... e i iaeaeaeaaa (10) (10} i9) (9) (10) (10} (8) (10) (10} (10)
Within Normal Limits. . a 8 5 4 4 8 7 10 @ 9

Fibrosis; Cortex; unilater‘ﬂl foeal 0 (0y i o)y 1 0y () (o) i (0)
mild 0 0 0 o 1 0 0 0 o 0
Hydronephrosis . {13 (D) i0) {0y (0} 10y {0 (0} {1 (0)
mild .. 4] 0 0 o 0 ] 0 1] 1 0
Mineraliza H ullary Jun . {0 [$13] {0) [(113] (m (1) (1) (o) (o (1)
L T T T T . 4] 0 0 o 0 1 1 o o 1
Infiltration, Mononuclear Cell; bilateral; multifocal . . {1 (1) i1) (o) (R} 1) {0} [0} {0 {0}
minimal ... i e . 1 0 0 0 1 0 ) 0 o 0
L X R R TR . . 0 1 1 o 0 1 0 ) 0 0
Infiltration, Mononuclear Cell, un.llateral focal . im (1] i1 1) (1) (0 {0 4] i {0}
L o 0 1 1 1 o o o o 0
Basophilia; tubular; Cortex; bilateral: multifecal . i) (R} {0l [$41] (1) 0y {0 [0y i1 {0}
T . ] 1 o 3 1 0 0 0 1 0
Basophilia; tubular; Cortex; wnilateral; focal . . (0 (D) i2) (1) (o [N] {0} (0} {0 {0}
L . 4] 0 2 1 0 0 a a o 0
Basophilia; tubular; Cortex; unilateral; multifocal . . {0) (0) {0) (R} (2) (0y 10) (0} {0 (0}
L ] 0 0 1 2 0 a ] o 0
LIVER;
Examined. .ooovviuaiinas tm T i) (8} 10) ooy 1#) (10} 10 10)
Within Normal Limits... o] L] 4 5 2 i 3 8 3] 5
Congestion (0) (o) 0] (0} 55! (0) 0 ] i) (0)
L X R T 4] 0 0 0 1 0 ) ] 1 0
Hyportrophy: hopatocellular‘ Centrilobular . . i1 (0) {0 oy {0} 0y {0 (0p {0 {0}
L . 1 0 0 o 0 0 0 Q o 0
Infiltration; monanuclear: focal . {1 (2} i1] i1y {2} i2) {1 (0} {1) i2)
mild .. 1 2 1 1 2 2 1 0 1 2
Infiltration; {3) (2) i4) (2} (2] (1) [E}] (2} {2) (3]
mild 3 2 4 2 2 1 3 2 2 3
0 (0} i (o) 0 1)) i (0) 10] [
mi. . ] 0 1 o 0 0 1 0 o 0
Cholangiohepatitis ....vovvuniun, . 10) (0) i0) (R} {0} [0y 10} (0} {0) (0}
L o 1] 0 0 1 0 0 0 0 o [l
Observations: Neo-Plastic and Mon Heo-Plastic e MALES ----smmmmmmmmms e FEMALES -------nvmnnnnn
Removal Reason: TERMINAL EUTHANASIA 0 100 600 2000 2160 0 100 600 2000 2160
mg/kg/d wg.kg.d mg/kg/d malkg/d mgikgld lgp’kgid lg.kg d mg/kgid mg/kg/d mgikgid
Humber of Animals on Study : 10 10 a 9 10 10 10 10
Humber of Animals Completed: (10} (10} {9) (9) {10) HO) IB) (10} {10} 10y
LUNG:
Examined. e . (10) (10} i9) (9) {10) 10}y (8) (10} {10] (10}
Within Norwa mits. - 6 5 4 4 4 7 5 a9 5 7
Congestion; focal . . . {0y (0} i2) (0) o (0} o (0 0] (2)
mild ...l - [ 0 2 0 1 0 1 0 0 2
Congestion; multifocal . - (2) (4) i1) (2} {4) [ay (3] [0y (R} {0y
mild L. - 2 4 1 2 4 3 o 1] 1 0
Edema ; alveolar . . (143 [£13] (3] (1) (m () (] (o) (0 i0)
L O TR T . 0 0 0 1 0 0 0 Q 0 0
FJ.IJI‘DBJ.B, pleural; multifocal . . (0 (0 {0) [0) {0 (0} (o) (0) (0] 1)
- 0 0 0 0 0 0 0 0 0 1
. ) (m iny (oy (8] [} (03] [0} 1 i0)
i - 0 0 [ 1 0 [ Q 0 0
Inflamwation; chronic-active; Pleura . . {0} {0} i0) (0} {0} (1] (0) (0 {1 {0}
MELE e - 0 0 o a o o o ] 1 o
Accumulation; . (1] (1 (0 (1) o (0 (2) (0} () i0)
mild L. iiiaeaaas - 1 1 0 1 1 0 2 ] 0 0
Accunulationy . (D] [0y i2) (3) (0 oy (3] (n (3] iy
mile . . 1 0 1 Q 0 0 o 1 3 0
L L B o 0 1 3 o 0 0 ] 0 0
LYMPH MODE, MESENTERIC;
Examined. .oovirinainnians (R 18] 10} i9) (9 10 10k [$:3] 10y 110] 1oy
Within Normal Limits.... 9 10 a 8 10 10 & 10 10 10
Hyperplasia; lymphocytic . . . (0] n 10) th (0 10y ) toy 0 10
L X O R . 0 0 o 1 0 0 o ) 0 0
Plasnacytosis ..... . . (1 (0) i0) (ay L] (0 0 () 0] {0}
T 1 0 o 0 o 0 o 0 0 0
LYMPH HODE, MANDIBULAR;
Examined. (10} (10} i9) (9) {10) 10y (n (10} {10] (10}
Within Moy its 7 i1 a 8 9 10 & 8 9
Hot Examined: NUT PRESENT ON SLIDE . o 0 o Q 0 0 1 Q 0
Plasmacytosis ............cevunnnn (3) (4) i0) (1) (1) (0) (1) (2) (1 i1y
L X . . 2 4 o 1 1 0 1 1 1
L L B 1 0 0 0 o 0 0 0 0 0
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Observations: Neo-Plastic and Mon Heo-Plastic memmeeceeeeneens HALES ceiiiimeiiei e e FEMALES ---vevnmnnnnnnn
Removal Reason: TERMINAL EUTHANASIA o0 2000 2160 4] 100 800 2000 2160
ngfkgfd wWg. kg d mgr‘kg!d Igfkgfd nglkgld mngikgrsd lg‘kg d wg/kgid mgikgsd mg/ko/d
Number of Animals on Study : 10 10 10 10 10 10
Number of Animals Completed: (10 (10} fQ) I.’Q) 110) (10) (9) {10y {10) (10)
MAMHARY GLAMND :
Examined - (10} (10 (8] 8 i10) (@) (8) (10) i10) (10}
Within Mormal Limits. 10 10 8 8 10 a L] 10 10 10
Hot Examined: NOT PRESENT ON SLIDE . 0 1} 1 1 0 1 0 0 0 0
SKELETAL MUSCLE;
Examined - (10} oy 9] [$:)) i10) (10} (8) (10} 10 (10}
Within Normal Limits.. . 10 10 8 8 10 a 10 10 10
Infiltration; mononuclea e [0y 10y i (0} 2) (0} (0} (0} 0] {0y
mild . . 1] L1} 1 ] 2 0 0 0 0 0
WERVE, OFTIC;
Examined - (107 (9} 3] (9) 9 (7) (44 (10} 9] (10)
Within Mormal Limits. 10 9 9 9 9 i T 10 9 10
Hot Examined: NOT PRESENT QN SLIDE . o 1 0 0 1 3 1 ] 1 0
HERVE, SCIATIC;
Examined (10) 1oy 23] (8) i10) 10y (8) (10} i10) (10)
Within Mormal Limits.. - 10 10 a 9 10 10 8 10 10 10
OVARY ;
T (3] (=) (K] L= (-] (10) (8) (10} i10) (10)
Within Mormal Limifs. o vevar v iunronernriononarianinarironniransnssrannanns - - - - - 10 8 10 10 10
PANCREAS ;
EXAMINEt. ot a v vus et innssarianssaranistasasssssnarsisrsnsassrasnsnaransasarnnnsn (1073 0oy 9] (9 i10] (10} (8] (101 {10} (10}
Within Mormal Limits...... 10 10 ] ] 10 10 a 10 10 10
PARATHYROID GLAND:
Examined. . - (8 (10} [E3) (9} {10) (&) (£33 (10} {10) @)
Within M 8 10 ] 9 10 8 8 10 10 9
Hot Examined: NOT PHESENT OM SLIDE . 2 [} 0 [i] [\] 2 ] [i] 0 1
PITUITARY GLAND;
EXAMLNEH. c0o v iiai e iiaenns i (10) (10} 9] (8} {10} (10} (8) (9) (10) (10%
Within Normal 9 10 9 8 10 10 8 9 10 10
Hot Examined: NOT FOIJND AT TRIMMING . .. 0 L1} 0 0 0 0 0 1 0 0
Hot Examined: NOT PRE'&ENTQNSI.IDE...‘.....‘..‘..u».‘......‘.”.....‘.....‘ o L] 0 1 o 0 L] 0 0 0
Observations: Neo-Plastic and Hon Weo-Plastic e HALES womeemeimeiee e FEMALES - ---vvvmmmnnann
Removal Reason: TERMINAL EUTHAHASTA 0 100 00 2000 2160 0 100 600 2000 2160
ngfkgtd mg. kg d mgr’kgfd wg fkgid ngfkg.id lgfkg;‘d lg.kg d Igfkgu‘d mg/kgfd mgikgid
Number of Aniwals on Study : 9 o 10
Number of Aniwals Completed: HO) HO} (B] (9) (IO) (10] IB) tﬂ!] (10 (10}
PITUITARY GLAND: (continued)
L 1 0 1] o o i} 1] o i} i}
PROSTATE GLAND ;
Examined. (1m (10} i8] 9 10y (-1 [} (-) - (-]
Within Norma S.. . 10 10 7 8 7 - - - - -
Infiltration; mononuclear: Interstitiom; multifocal . (1] (13} i2) (1) (3 (- (-) (] i- i-
mild [i] o 2 1 3 - - - - -
SEMINAL VESICLE:
Exanined (109 (10) 19) (8) (10) t-) - (=) - ()
Within Normal Limits.. 10 10 a 9 10 - - - - -
SKIN:
EXAMLNBd . L. e e (10 (10) 9) (2) (10) 10} (8 (10} (10} 110}
WLthLn Normal Limits.. ... e it iiia s e i iaiane e s easannanns 10 10 a el 10 10 8 10 10 10
SPINAL CORD:
Examined........ (1 (10) 18) £) (10) (10} 8 (10) (10} 110}
Within Normal Lii 10 10 a g 10 10 8 10 10 10
SPLEEN:
Examined..oovavveivnnens R R T (10 o0y 19) %) 1m 10} (8] 10y 10 10}
Within Normal Limits.... T 10 10 a 9 10 10 8 10 10 10
STOMACH ;
Examined . (10 (10) ia) (8) (10) (10} 8 (10) (10 (10}
Within Normal Limits. :] 10 ] 9 10 10 8 10 10 10
Hyperkeratosis . {1} {0} {0] {0} {0} (0} (3] {0} {0 {0}
mild 1 0 0 [l [ 0 0 0 1] 0
TESTIS:
Examined (10) (10} {9) 2 (10} (-) - -y -] =)
Within No . . 10 10 8 g 10 - - - - -
Degeneration; Ge\runa]. Epithelivm; unilateral; diffuse .....oovviiiianenannns m (0} i1 (0) [0y (-1 (-] (- i- i-)
LS T 4] o 1 0 0 - - - - -
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NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

Observations: Neo-Plastic and Non Meo-Plastic ~ sesscsessssasass MALES -evecemccssscnss sesesassmananns FEMALES =eveecncnnanans
Removal Reason: TERWMINAL EUTHAHASTA 0 100 600 2000 2160 0 100 600 2000 2180
mgfkgfd wg. kg d mafkasd mg/kgsd mgikgid lg!kg:‘d ng. kg d Igfkgn‘d mgikafd llg!kl,fd
Number of Animals on Study : a 9 10
Number of Animals Completed: E1U) (10! {9) (9) 10y (10] (B) (IU] {10) HU)
THYMUS 3
Exawmined (10} (10} i9) (9) (10) (10]) (8) (10} i10) (10}
Within Normal Limits 3 a9 8 7 9 9 7 9 a i0
Congestion .. 2) (1 i 2) 1) (1) (R} ()] m 0y
minimal 2 1 0 1 0 1 1 0 o 0
mild - o 0 1 1 1 0 0 1 o 0
Inflammat - [0y (0 i) (o) 10) (o) 1) (ay o {0y
mild - 0 0 0 0 0 0 L] 0 1 0
Necrosis [ (0 10 ) 10} (0} 10 oy 1) 10y
mild o 0 o 0 0 0 0 ] 1 0

THYROID GLAND;
Examined.............o.iiiia (107 (10) i9) (2] (10} (10} 18) (10} {10) (10}
10 a 9 10 10 & 10 10 10

Within Normal Limits 10
TONGUE:
Exanined (10) (1) 9 (9) (10) (10} 8) (10} (10) (10}
Within Norwal Limits 10 10 a 9 10 10 g 10 10 10
TRACHEA ;
Examined. . . (10} oy 18] (%) 10y 10} 18) (10} 10 (10)
Within Nor 10 10 a g 10 10 a 10 10 10
URETER ;
EXABATION . « v 2 vttt et e ee e e ee e e e te e am e m en s e ms mem e ee e e e e e e [E:1) (10} {9) (9) (10) (9} 18) (9 {10) (2)
Within Normal Limits..oiiuiiniisiinnanas a 10 g 9 10 9 il 9 10 a
Hot Examined: NQT PRESEWT OH SLIDE .......................................... 1 0 0 0 1 0 1 o] 1
URINARY BLADDER;
Exanined e 10) i9) 2) (10 10} 8) 10y (a1 (10}
Within Normal Limits............. a 10 9 10 10 & 10 10 0
Mot Examined: NOT PRESENT ON SLIDE .. 1 0 0 0 0 0 0 1] 0
UTERUS ;
Examined.....ooovan t-) (-1 i) -1 1-) 110} 18) (10} LRl (10}
Within Normal Limi - - - - - 9 5 a & 8
Dilation ........... - (- (-1 i) (-] [ (1 13) t2) (4 12}
T - - - - - 1 3 2 4 2
Observations: Neo-Plastic and Hon Meo-Plastic e T FEMALES = -v-cecraeonnnn
Removal Reason: TERMIMAL EUTHANASIA 10 600 2000 2160 0 100 800 2000 2160
ngfkg.ld wWg. kg d mg/kgfd mo/kg/id lqukgfd lgp’kgid lg.kg d Igfkgfd lg.lkg!d rlgfkg,fd
Number of Animals on Study : a 9
Humber of Animals Completed: E10! t10) i9) (2 “0] (10) (31 E10'I (10! “0)
VAGINA:
Examined. (] (=) i) (-] (-] (10) (8] (10} (10) (10
Within Norma - - - - - 9 8 8 10 i0
Mucification .. (- (=) i) (-] - (1} (0) (2 0) 0y
mild ..... . . . - - - - - 1] 0 2 0 0
L - - - - - 1 0 o 0 0
SUBMAXTLLARY SALIVARY GLAND:
Examined.coviiniaiiiaiis . (103 10y i8] (8) (1) 10y 8 10y i10] 10}
Within Mormal Limit . 10 10 E] 9 10 10 g 10 10 10

SUBLINGUAL SALIVARY GLAND;
Examined.............. (103 (10} i9) (2] (10) (10 18 (10% {10) (10}
10 10 a 9 10 8 10 10 10

Within Normal Limits 10

OESOPHAGUS ;
Examined. . (103 10y i4) 9) 10y (10 (8) (10} {10) (10}
Within Norma 10 10 a il 10 10 g 10 10 10

FEMORAL BONE (STIFLE);
EXAMINEO. o0 uieias et ia s e ins sr s as i a s e sy (103 oy 19) 2 (10) (10} (8) (10h 10 (10}
Within Normal Limits. ... ce e et e i e e iennmaneaas 10 10 a o 10 10 8 10 10 10

MARROW SHEAR;
Examined.
Within Worm

. (10) (10) ) (2) (10} (10} (8) (1ay (10) (10)
. 10 10 9 9 10 0 8 0] 0] 10

SKIN, OTHER:
L T 0} (1) {0] {0} {0 0} {0] 0 {0j i1y
1 4]

Within Normal Limits 0 o 0 1} 0 o 0
Ulceration; focal . . . (o (o) i0) (03 [} 0y {0) oy {0} (1)
T 0 0 0 0 1] i) 0 0 0 1
TAIL;
EXAMINGd  ar v uvassanasiirsonsrnnnsnsnsssoasransranarntsarnrntsarassansanrans (0} (0} i1 (o) m [0y (0) (o {0 {0y
Within Normal Limits. ... ..ot e e ai e e niaaimamaaanaans 1] o 1 0 4] o 0 0 0 0
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Reviewer: Parvaneh Espandiari

Observations: Neo-Plastic and Non Neo-Plastic

Removal Reason: MORIBUND EUTHANASIA 0 100 600 2000 2160 o 100 600 2000 2160
mg/kg/d wg.kg.d mgikg/d mgikg/sd mg/kg/d ngikgfd mg.kg.d mgikgid mgikgsd mgikgfd
Number of Aniwals on Study : 0 0 1 0 0 2 0 o 0
Number of Animals Completed: [{:3] (D) (1 (1) (0} {0y (2) (0} (0] (0)
ADRENAL GLAND:
T (0 (0) 1) (1) (0) {0y (2} (0} {0 (0}
Within Nermal Limits. ... ... oo it iae e aaaaas 0 0 1 1 o 0 2 ] o 0
ADRTA;
8T T m 1] in (81 (0 1) 12) (0} 1 (0}
Within Normal Limits. .. .. ... ..o e et e o 0 1 1 0 ] 2 a o 0
BONE. STERMUW;
R T {3} (0) 1] (1) (0] (0) 12) (0} {0) (0)
Within Normal Limits. .. .o o ie i i ie i et e ianmimnanmannans 4] 0 1 1 0 0 2 0 1] 1}
BRAIN;
[T T 0 (01 i i1 {0} (0} 123 (0} {0) (0}
WLThin Mormal LiniTs. .. .. .. it e e e e e e m e naanas o 0 1 1 o ] 2 a o 0
CERVIX:
EXamined. e e e [ (-1 ) (] [ 1)) 12) (0) 10] (0)
Within Normal LImETa. ..o e e e e e e e es - - - - - 0 2 a o a
EPIDIDYMIS;
T 1] (0 (1} 1) (0 (B3] () [} {-) ()
WLthin Normal Limits. .. vuresssrasnsnanssniinisrarissiraniininnriasinrsrnnins o 0 1 1 o - - - - -
EYE;
EXEMINEU . et v va tan it nnnanasnnntonasasiarasaroastarsrnissasiasantarnnins [} 0y in 1 (0] 0y 121 (o} i (0}
Within Normal Limits. .. ... e e e e et ie i ieicia i e aanas o 0 1 1 o 0 2 0 o 0
HARDERLAN GLAND:
Eamined. o e eiieieieeiaeaaaaa (0) (0) i (R} (0) (0) 23 (a) (0 (0)
Within Normal Limits. .. ...t i i it et e e eea i eiaaaas 0 0 1 1 0 0 2 1] o 0
HEART;
T {3} () 1) (1) (0 [0y 23 [0]] {0 (0)
Within Normal Limits. .. vuiviurarninananninniass 0 0 0 1 0 0 2 Q o 0
Inflamwation; chronic-active; Epicardium 1] (0 (1} (o) (0 (0} (0 [{4)] im (0)
MLl et e i e e e a e aa e ey 0 0 1 0 0 0 0 ] o 0
Observations: Neo-Plastic and Hon Heo-Plastic - LR

Removal Reason: WORIBUND EUTHANASIA

Number of Animals on Study
Mumber of Aniwals Completed:

INTESTINE, CECUM:
Examined
Within Normal Limits.
Dilation ..

mild

INTESTINE, COLON;
Examined
WLthin MNormal Limits. .. e resssrnsnsnansaaranrssinisinsinrnsiionnrarnnrannnnns

INTESTINE, DUODENUM;

EXAMING s vu s vureananassarasss arassanssasaaresonrssnnonssasstnnrnstnntanannss
Within Normal Limits.
Dilation ..
nild

INTESTINE, ILEUM;
Extained
Within Norwal Limits

INTESTINE, JEJUNUM;
Examined
Within Normal Limits.....ovivurans
Dilation ...

wild ..

INTESTINE, RECTUM:
Examined
Within Normal Limits

KIDMEY ;
Examined. ..
Within No .
Mineralization; Corticome

Infiltration, Mononuclear Cell; wnilateral; focal .
mild
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0 100 00 2000 2160 0 100 600 2000 2160
ng/kg/d mg.kg.d mg/kg/d mgikg/d mgikg/d mgikg/d mg.kg.d mg/kg/d mg/kgid mgikgid
] 0 1 1 1] 0 2 0 o 1]
0y (0} (3} (28} {0} (0} 12y (0 o {0y
{0y (0) th (h (0) (0} 2) (o) (0} (o)
0 0 0 1 0 0 2 0 L] i)
{0) (0) n (o) (0} (0} 10) (0 m {0y
0 0 1 [¥] 4] 0 [} 0 1] 1]
m (0 ) 1) (0 (0} 2) o) il (o)
Q 0 1 1 o 0 2 0 o 0
107 {0y in i 101 [0} 12) (0} m i0)
0 ] 0 1 4] 0 2 L] 1] 1]
0 (0) i1 (0} (0) (o) 103 (0) o 10}
0 0 1 0 0 0 0 0 o a
10y (o) (A3} i (0] (0} 12) (0) (o 10
1] 0 1 1 4] 1} 2 0 1] 1]
(0 (3] 1) 1) (0] [0y 12) to [ 10p
0 0 ] 1 0 0 2 0 ] 0
10} (0) i (o) (0} (0} 10} (0 o i0)
] 0 1 ] 1] 0 0 0 1] 0
(] (0) 1) 1 [ (0} 12y (o) o {0}
o o 1 1 o o 2 o o o
{0} {0y 1) ()] (0 0y 12) (0} (0] {0y
1] 0 1] 1 4] 0 1 ] 1] o
10 {0y (o) [{4] (0 0y i (0 (0] i0p
Q 0 ] 0 0 0 1 0 0 0
(o (3] 1) (o) (0] [0y 10 o [0 10p
0 0 1 0 1] 0 0 0 1] 1)



NDA/BLA # 205060

Reviewer: Parvaneh Espandiari

Observations: Neo-Plastic and Hon Heo-Plastic

Removal Reason: MWORIBUND EUTHANASIA

Humber of Aniwals on Study :
Number of Animals Completed:

0

o

100

(o)

G00

[}

2000

(2]

2160

om

0

[0y

100

2]

600

0k

2000

[

2160

mg/kg/d wg.kg.d mofkgsd mgikgsd mg/kgid mg/kg/d mg.kg.d mg/kg/d mgikg/d mg/kaid
o 0 1 1 0 0 2 0 o 0

(0

LIVER:
2 -
Within Normal Limits

LUNG:

T

Within Normal Limits

Edewa; alveolar ....
marked ... .

Inflamwation;
MAPKEd ..o s

Accumulation; alveolar; macrophage; multifocal .
L

LYMPH NODE, AXILLARY:
2L T
Within Normal Limits...
Histiocytosis; sinusoida

LYMPH NODE, MESENTERIC;
EXBMINGd . as s rsamannrassssainsontonrassrasnnsnnstintstonssnntnrasnsintnrnsnss

WEthin Hormal LAmLTS . .. et e et e i ai e e iina s

LYMPH NODE, MANDIBULAR:;
Exanined
Within Normal Limifs. .. ...t oot iiiiiie it iaiianainaeanaanans

MAMMARY GLAND 3
T T
Within Hormal Limits. s eiviaiiieriniarinninaiasitistiainiiasiansiatararasans

SKELETAL MUSCLE;

EXBMINGd . asasssaanunrassanainsontontassiasnnennssinssronssnntnsasnsintnsannas

o
0
0
]
m
]

o)
1]

0
o

()]

{0y
0
(o)
o
(o)
o
{0y
0
(o)
0
(0y

o
(0)
o

(0
0
0y
0

[0y
0
(0y
0
{0y
0

(0y

n
0
on
1
)
0
1
0
o
1
in

(D)
L)

th
1
(o)
o
o)
o
()]
1
(o)

1]
o

oh
1

n

%]
0
oy
0
[0y
0
Loy
0
0y
0
oy
0
[}
0

[0y
4]
[0y
0

0y
0

)]
0

0y
a

oy

(0}
0
(0}
0
10}
0
(0}
0
(0}
0
(0}
0
(03
0
(0)
0
(0}

0y
0

(0}
0

(0}
0

(0}

(2]
1
(0}
0
o
1
(2]
1
10}

0
0]

2]
2
2]
2
(2]
2

2]

0y
0

(0
0

ay
0

(0
0

(Qr
0
(0
o
(0h
o

(0}

0
0
o)
]
0]
]
0
0
10)
0
0]

o
{0)
o

(0)
0
10)
0

i
o
{0
i}
10
o

10

10}
0
(0
0
10}
0

(0}
0

(0}
0
(0}
0

[0}

Observations: Neo-Plastic and Hon Meo-Plastic
Removal Reason: MORIBUND EUTHANASIA

Humber of Aniwals on Study :
Humber of Animals Completed:

SKELETAL MUSCLE; {continued)
Within Normal Limits. .. .. ... o it iiiii i iia e

HWERVE, OPTIC:
Examined
Within Normal Limits

MERVE, SCIATIC;
EXANINE .ttt ram et ta s e e s na e e e e e

Within Mormal Limits. .. .. uun ot ie e it e iaammnaain i aanmna i nanas

OVARY ;
Examined
Within Norwal Limits

PANCREAS 3
Examined . o ieaeiciiaiaiaaaan
Within Mormal Limits. . ... . ... e ine it ieie i maanenannmaananns

PARATHYROID GLAND
Exawined
Within MNormal Limits............ .
Hot Examined: NOT PRESENT ON SLIDE .......0vuvvuninnrinrarninarsrnnranninnnns

PITUITARY GLAND;
[T

WLthin Mormal LAmITS . ...t uersie v rnernnrsrnmansansnnssanasasnasasansmnannnnns

PROSTATE GLAND ;
Examined
Within Normal Li

SEMINAL VESICLE;
2T T
Within Normal Limifs. i iueiivaiiineinniiisaaianionniinarainartssasnanarsnnis

SKIN:

EXaMINed . cuissantt i e re e a e e e
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1]
mg/kg/d mg
4]

{1}

100
kg.d mgfkg/d wgikg/d mg/kg/d mg/kg/d mg.kg.d mg/kg/d mgikgid mgikg o
0 1 1 0 0 2 Q0 0 0

(0}

800

i1

2000
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NDA/BLA # 205060

Reviewer: Parvaneh Espandiari

Observations: Neo-Plastic and Nonm Meo-Plastic ~ eeeeeieeessssess MALES s=eccemscsccccns ssssmsnamennnns FEMALES =vececcccnnnans
Removal Reason: MORIBUND EUTHAHASTA 0 100 600 2000 2160 0 100 600 2000 2180
ng/kg/d wg.kg.d mg/kgSd mgikgsd mgikg/d mgikg/d mg.kg.d mg/kgid mgikafd ma/skgid
Humber of Animals on Study : 0 0 1 1 0 0 2 a o 0
Humber of Animals Completed: {2} (0) i1 n {0 (0} 2) (or {0 (01
SKIN: (continued)
Within Normal Limits 0 0 1 1 0 0 2 1] o 0
SPINAL CORD:
Excamined {3 () (1) (n " () (2) {0} o) (0)
Within Normal Limits o 0 1 1 o 0 2 a o 0
SPLEEN
Examined.......... 00 . {43} 3] i1 n 10y (0} 2) L)) 10] {0}
Within Hormal Limits. .. .. ..uuuuoioon e e a et et anaimaaminanaaas o 0 1 1 o 0 2 0 o 0
STOMACH ;
Examined (0 (0) i1 (1 {0} (0) (2) (0} {0] (0)
Within Normal Limits 1] 0 1 1 1] 0 2 0 1] 0
TESTIS:
Examined (0] () (1) (n m (-) (- (- =) (-]
Within Normal Limits o 0 1 1 o - - - - -
THYMUS ;
Examined o () i n [ (o) 2) (0 1m (o)
Within Hormal Limits.. 0 0 4] 1 0 0 2 0 o 0
Inflamwation; chronic-active .....vverniiareierarnnnrs R R r ) () i) ) im (0} w (ok 1 {0}
MAPKEU wu s uueaan vaura s s an s st aasaataaratetassatanastiaratratnaratntnssns ] 0 1 0 ] 0 o a o 0
THYROID GLAND;
Exanlned 1] (0) i n 10} (0) (2) (0} (0] (0)
Within Normal Limits 0 0 1 1 0 0 2 ] o 0
TONGUE :
Examined. (0] (0 i) (n i {0} (2) t0h {0 (0
Within Norma 0 0 1 1 0 0 2 ] o 0
TRACHEA ;

EXAMLINGU . v u e usias vatuatnastanesannannstassiasansasantstnrsatntnarnsasnnssn o oy i1 tn 10y (0} 12) [0k 1 10}
Within Hormal Limits. .. ... uee ot e e e et neimaamiaanaaas 0 0 1 1 0 0 2 0 o 0
Observations: Neo-Plastic and Non Meo-Plastic  eeeeaaioiionn MALES ---emmmimrmiie e s FEMALES ------vvvvnnoo-
Removal Reason: WORIBUND EUTHANASTA 0 100 GO0 2000 2160 0 100 600 2000 2160

ng/kgsd mg.kg.d mgikg/d wgikgsd mg/kaid mgskg/d mg.kg.d mg/kg/fd mg/kald mgskgsd
Number of Aniwals on Study : 0 0 1 1 0 0 2 o 0 0
Number of Aniwals Completed: [{3] (0) 1) (8)] o (0y 12) o 0 (0)
URETER :
Examined . (o) (0) ()] (%] (o) (0} (R} (o) (0] (0)
Within Norma 0 0 1 1 0 0 1 o 0 0
Mot Examined: NO o o 0 o o 0 1 o o 0
URINARY BLADDER ;
EXamined. .. ..o e e i [0y (0y on (R} [0y (o) 12) [0y (o) (0)
Within Hormal Limifs.. ..o i ee e iiiin i tan e aannananns o 0 1 1 o [l 2 1] 0 [l
UTEAUS 5
R 31T S £-) (- (-] (-) (- (0) (2) (o) [} (0)
Within Normal Limits. . - - - - - 0 1 o 0 0
Dilation ..... - (=) (=) (=) (=) - (0} (R} (o) (0} (0}
L - - - - - 0 1 o o 0
VAGINA
Examined.... (-] (=) (-] (-1 =) (0} 12) (0} (0} (0}
Within Normal Limits. - - - - - 0 1 o o 0
Mucification ... ) () (- - (- (0) n (o) (0] (0)
L - - - - - 0 1 o o 0
SUBMAXILLARY SALIVARY GLAND;
2T T e T [0 (0y o (S} oy (ay 123 oy ) 0}
WLThin Mormal Limifs.u s urve vensranasanronnnssinnrainsrnrsarinrssnnsasnnsn o 0 1 1 o 0 2 o 0 0
SUBLINGUAL SALIVARY GLAND;
Examined........ (0] (0) n (9] (0) (o) 123 (o) (0] (0)
Within Normal Limits 0 0 1 1 0 0 2 o 0 0
OESOPHAGUS ;
Examined. .. ... i ieaaaeaa (o) (0) (1) (%] (o) (0} (2) (o) (0] (0)
Within Normal Limits. 0 0 0 1 0 0 1 o 0 0
Inflamwation, Acute . () (0) o (o) o (0} m (0 (0] (0)
e 1= = T 0 0 1 0 0 0 1 0 0 0
FEMORAL BONE (STIFLE);
Examined. .. ..o e e i ie i iie e iiaiaeeaeaaaeaaes 1)) (0) 1) (1) 0y (0} 2] oy (0} (0)
Within Hormal Limifs. e e e ioiiiannaninisaenanie i isinarasernanarnnnns ] 0 1 1 ] 0 2 o 0 0
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Observations: Meo-Plastic and Mon Neo-Plastic s e emee MALES smmemmmimmmeiiie e eee e e FEMALES - ----cememmnnnn
Removal Reason: MORIBUND EUTHANASTA 0 100 600 2000 2160 Q 100 600 2000 2160
mugikg/d mg.kg.d mgfkg/d wgikg/d mg/kg/d mg/kgsd mg.kg.d mg/kg/d mg/kg/d mg/kg/d
Humber of Animals on Study : V] 1] 1 1 0 0 2 0 0 aQ
Humber of Animals Completed: 0y (0 (R tn ) (0} 2] ) (0) 0
WARROW SMEAR:
Examined. ... ... . i iieaaae e (0 (0 (1 i1 (0) {0y (2] (0] (0} (0)
Within Normal Limits....ou..ueunnuiio it ittt e it i aa e aann 0 0 1 1 0 0 2 0 0 0
SKIN, OTHER;
EXAMING. o vttt ettt s s e e, (0) (m [} i1 [{0)] 0y (0) [{0)] {0y ()
Within Norwal Limi . 0 0 0 0 0 0 0 0 0
Ulceration; focal (0} (0} 0} (88} (0) (0} (0) (0) (0} ()
moderate 0 0 0 1 0 0 0 0 0 0

Toxicokinetics

In general, the levels of DHA and EPA after a single dose or repeat dose increased with
increasing dose in all animals. The Tmax for these compounds was reported for 1 to 4 h
(Sponsor’s Tables):

DHA

Toxicokinetic Parameters Indicative of Svstemic Exposure to DHA Following Oral
Administration in Males and Females

. . Dase Tl AUCO-mfy  AUCD-D Cmax
Sex Group (mgkg'day) Day/Week (ug.h/'ml) (pghiml) (pg/ml)
- Day 1 113 1837 90,3
2 100 Week 13 17380 1679 158
3 Day 1 022 3147 745
e . 800 tWeek 13 5308 1233 392
R . Day | 2177 2104 774
4 2000 Week 13 7229 6213 796
3 160 Day 1 12780° 372 123
(Omacor) %V Week 13 7711 5740 413
] 100 Day | 7224 1845 928
- Week 13 19060 2665 154
3 Dav 1 0201 3375 135
i 3 600 Wesk 13 3590 7880 133
Femal o Day 1 1728 3004 735
4 2000 Week 13 6873+ 5600 807
3 160 Day | 178007 3018 161
(Omacor)  ~— °° Week 13 034 4349 347
* pshmate considered unrehiabls
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EPA

Toxicokinetic Parameters Indicative of Systemuc Exposure to EPA Following Oral
Adnunistration in Males and Females

. Dose I AUC(0-1nf) AUC(0-) Cmax

Sex Growp  (mekgiday) DFVWek " ohiml) (ughiml) (ugiml)
- Dav 1 1388 1033 787
2 100 Week 13 788 1725 203
- Day 1 3857 3514 361
e : 600 week 13 3089 7216 751
) B 000 Day 1 7370 5578 303
2 Week 13 17990 17400 2670
S J——— Day 1 70117 3004 366
(Omacor) - Week 13 10510 8452 814
- 00 Day 1 3117 1 56 6
2 Week 13 2337 1466 187
. o Day 1 1303 3058 168
I 3 Week 13 7693 3808 124
p Y000 Day 1 6723 3360 536
2 Week 13 13790 11780 1710
S S Day 1 35380° 2597 1095
(Omacor) - Week 13 11260 6741 615

% actimiata ~ancidarad ssraliahla

Dosing Formulation Analysis

According to the Sponsor “Stability analysis, as measured by peroxide and anisidine content,

was previously performed for the test item extracted from the capsules in ®@ study
No 426864, which demonstrated that the test item was stable for at least 24 h from extraction
under the conditions used in this study. Therefore, no further analysis was conducted. “

A 26-Week Toxicity Study of Epanova by Oral Gavage in Rats

Study # [ ®® 519251

Study report location o

CRO/Laboratory name

CRO/Laboratory address

Date of study initiation May 03, 2012

GLP compliance statement Yes

GLP issues identified None

QA statement Yes o
. Epanova in gelatin capsules; lot #: 626100 ( ®®

Drug, lot #, and % purity 36355 (Omthera); Purity: 99.8%

Key Study Findings

e Mortality was not in a dose-response manner; however, it was higher in the HD-treated
animals especially in males. At HD, animals were reported with abnormal sneezing,
wheezing respiration, subdued behavior, piloerection, excess salivation, and coughing.
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Reviewer: Parvaneh Espandiari

¢ Increased in liver weight at HD was noted with increased levels of serum ALP (no
histopathological findings). Increased in the thyroid weight and liver weight were
correlated with low cholesterol and lipid synthesis (pharmacological action of Epanova).
At HD, increased lung weight correlated with microscopic findings in the lung.

e NOAEL was at 600mg/kg/day (1.5 fold to MHRD of 4g/day based on a body surface
area comparison) based on mortality, increased liver weights and ALP activity at
2000mg/kg/day. The sponsor NOAEL was at 2000mg/kg/day.

Methods

Doses

0 (corn ail control), 100, 600 and 2000 mg/kg/day Epanova

Frequency of dosing

26 consecutive weeks

Route of administration

Oral

Dose volume

2.2,0.11, 0.65 and 2.2 mL/kg

Formulation/VVehicle

Corn oil (CAS No. 8001-30-07)

Species/Strain

Sprague-Dawley strain (Crl:CD(SD))

Number/Sex/Group 15/sex/group
| Age 8 weeks old
Weight Males:274-345¢g; Females: 185-237¢g
Satellite groups S/sex/group
Unique study design None

Deviation from study protocol

On Day 95, all LD animals were overdosed (5X of their
actual dose) due the incorrect size of syringe being used for
dose administration (1 dose of 182).

Group Animal Identification No. Dose Level Dose Volume
Number Main Study Toxicokinetic Study Test Item (ng/kg/day) (mL/kg)
Males Females Males Females -
1 1-15 61-75 121-125 141-145 Corn Oil 0 2.2
2 16-30 76-90 126-130 146-150 Epanova 100 0.11
3 31-45 91-105 131-135 151-155 Epanova 600 0.65
- 46-60 106-120 136-140 156-160 Epanova 2000 22

Dose volumes took into account the concentration of EPA and DHA.

Observations and Results

Mortality

Mortality was reported for 9 animals (8 main study and 1 TK study).

Mortality
Dose Group Males/Day of Death Females/Day of Death | Total Death/Dose Group
0 1 (day 8) None 1
100 1 (day 58) 1 (day 176) 2
600 1 (day 138) None 1
2000 3 (days: 65, 161,174) 1 (day 5) 4

Reviewer: Mortality was not in a dose-response manner; however, it was higher in the HD-
treated animals, especially in males. In Control- treated animals that were dosed with the same
volume of oil, there was only one incidence of mortality. In addition, all HD-treated animals were

Reference ID: 3479646
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reported with abnormal sneezing, wheezing respiration, subdued behavior, piloerection, excess
salivation, and coughing. Therefore, the cause of death probably was due to oral (gavage)
administration of oily, low pH of omefas. It appears that males were more sensitive to higher
dose of Epanova compared to female and als levels of EPA and DHA were higher in males
compared to females.

See Table below from the Sponsor for premature decedent details:

LRl Lo Lo

Premature decedents

Ammal’ Dose Level Day of Notable clinical observations seen Major Macroscopic/ Microscopic
s - Fate . . - L
Sex (mg/kg/day) Death immediately before death Findings
. " o Enlarged. ventral thorax. may account for
Intermittent and crackling respiration, = ) -
- : swollen ventral thorax (muscle appears
subdued behaviour. swollen right -
. . ) ) gelatinous).
1400 0 8 KP ventral thorax, piloerection leaning to e .
- TR . = Inflammatory cell infiltration 1 the lung,
the one side. limping on nght fore - . o =
- S 3 moderate serosal mflammation in the
foot and fur stained around muzzle.
oesophagus,
Pale fluid accumulation in abdominal
cavity, liver enlarged. all lobes (mav
Abnormal respiration. swollen ventral — account for swollen ventral abdomen).
. - . abdomen. rolling gait. piloerection, dark fluid accumulation.
240 100 58 KP - . .
eves and skin on extremities, pale. Marked centrilobular hepatocyte
and fur stained around muzzle. vacuolation, with necrosis and
mflammation (relates to necropsy
findings)
Abnormal respiration. subdued Dark fluid accumulation i abdominal
_ . behaviour, body held low, prostrate, cavity.
80F 100 176 KP . - o .
body lunp, eves pale and scabs on Many tissues wfiltrated by Iymphoma
ears, head. muzzle and tail. cells.
31M 600 138 KPp Animal bit and swa llo‘.‘fd plastic Plastic gavage tube in oesophagus.
gavage. Excess salivation. == =
Abnormal respiration. subdued
48M 2000 65 Kp beh:z\'iour_ 1_'01_1ing gait. I_.)loughi_ng All lobes Qf Im:g’f:zilure to |:011:_zpsej
excess salivation and eyes dark and Lung findings 2-5, trachea finding 2.
partially closed.
Lung dark all lobes. skin dark red at
Abnormal and wheezing respiration. muzzle, blood filled thoracic cavity.
55M 2000 161 KP prostrate and fur around muzzle wet dark fluid accumulation 1 trachea.
(red in colour). Lung findings 1. 4 and 9. nasal cavity
finding 1 and trachea finding 1.
Lung dark. spongy and mottled all
- Crackling respiration and excess lobes.
by 2 RS : i :
6oM 2000 174 D salivation. Lung findings 3. 5. 6 and 7. nasal cavity
finding 1.
Irregular respiration. subdued Generally autolysed. lung spongy and
106F 2000 5 FD  behaviour. hunched posture. body severely reddened. clear fluid in
held low and excess salivation. thoracic cavity.
Ab: 1 iration. N . .
137F Sﬂﬁ:l:;;i _i;:lp :‘i;o;ﬂe{x:;;s artially Yellow gelatineous contents in
(TK 2000 162 Kp T° - ST partiaih duodenum. jejunum and ileum.
- closed and fur stained around eves. o - -
animal) - Mo histological evaluation performed
muzzle and nose.

KP = Killed Prematurely
FD = Found Dead
Lung findings -1: Desquamation. bronchial/bronchiolar. 2: Collapse. lobar. 3: Degeneration. with inflammation. bronchiolar.

4: Necrosis. broncho-alveolar. 5: Oedema. alveolar. 6: Inflammation. purulent.

8: Inflammation. mterstitial. 9: Foreign material. alveolar.
Nasal cavity findings - 1: Desquamation. with or without necrosis. epithelial. 2: Degeneration. with inflammation.
3: Degeneration. 4: Olfactory epithelial atrophy. level ITL. 5: Rhunitis. 6: Exudate. 7: Squamous metaplasia. level I
Trachea findings - 1: Desquamation. epithelial. 2: Atrophy. epithelial

Reference ID: 3479646

41

7: Alveolar foamy macrophage accumulation.



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

Clinical Signs

Clinical signs of excessive salivation and coughing in males at both HD and MD and females at
HD were noted.

Body Weights

Lower body weight and body weight gain were observed in the LD (ss from Week 7) and HD (ss
from Week 14) treated animals.

Feed Consumption

No treatment-related effect

Ophthalmoscopy

No treatment-related effect

Hematology

No-treatment-related findings

Clinical Chemistry

Most significant changes were noted for the levels of cholesterol at Weeks 13 and 27 in all
treated males and for MD- and HD- treated females. Increased (ss) levels of alkaline
phosphatase activities were reported in MD- and HD-treated males at Weeks 13 and 27 (no
histological correlates).

Urinalysis

No treatment-related effect

Gross Pathology

In the lung, at HD, pale/dark foci, discoloration, reddened, spongy and failure to collapse were
noted (Sponsor’s Table):
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Summary of Necropsy .F'mdings: Premature Decedents

{iroup : 1 2 i 4
Test Item : Comral  eee—e— Epanova 00 ee————
Dosage (mg'kgiday) : 0 100 £ 2000

GROUP TOTALS

Males Females
NECROPSY FINDINGS |ﬂRD'LT‘ Gp | Grap 2 Gap 3 Gmpd | Gpl | Grp2 | Grp3 | Grp d
HEART
Foci, dark 1
Eonilar e me 1
LIVER

Frominent lobular anchitectme 1 1
[iscolouration 1 1
Eonilar e me 1 1 1

LUMG

Foci, dark 1
Failure to collapse 1
S pomry 1 1
R eddened 1
[yiscnlowration 1

LY MFH NODE (AXILLARY)

[riscolowration, oth 1

The abzence of a numeral indicates that the lesion specified was not identified

Fashology Fille Bef - FLAROE_ 519251 MWACED LI KEEFSH

Organ Weights

Changes were reported for HD-treated animals as follows:

e Liver: increased (ss) at HD for all treated animals; this change was correlated with
increased ALP activity.

e Lung: increased (ss) at HD for all treated animals.

e Thyroid: increased at 2600 mg/kg/day in females (ss at 600 mg/kg/day). This change

was not in a dose-response manner and was ss at MD with a large variability. Increased
thyroid, liver and higher ALP activity were due to the effect of Epanova on lipid synthesis

and lipid metabolism.

e Other changes: Increased (ss) at HD for males for brain, kidney, spleen and testes
weights (body weight-relative). Sponsor’s Tables:
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Relative Organ Weights ( %% Body Weight): Group Mean Values

Reviewer: Parvaneh Espandiari

Ciroup : 1 2 3 4
Test I : Comtral 00000000 ———— Epanova 0000 B ———
Dosage (mg'kg'day) : 1] 162 &0 0
Giroaup
S8X Pimitmry Spleen Thymus Thoymid Therus
IF hean ST D162 [LEE R RS0 02T
S O0en] & [ X1 ey | LLEI ] D141 LR ]
T 15 15 15 15 15
2F hean 0 0 1 D148 LL TR 4l D36 0239
S LI X el ] [LETE:S [LEICTLE S D134 LTS
n 14 14 14 14 14
IF Mean sS4 156 a1y UG 255
D LT D22 0139 o223 0Ty
i 15 15 15 15 15
4F Mean LT 1aE 31 LT el | 2549
D Dsi33 [T el 0139 Ol a8 038
n 13 14 14 14 14
Signi flcanty different froam Grrowgy 1 a=pol0S =gl o=peal. 001
Relative Organ Weights (% Body Weight): Group Mean Values
Group ; 1 2 3 4
Test Item ; Contrel e Epanova e
Dosage (mg'kz/day) ; 0 100 600 2000
Group / Epudidy-
28y Adrenals Bram mides Heat Kidneys Liver Lung
1M Mean 000815 0.3 021274 0.276 0.594 im 0312
sD 0.00136 0.029 0.03282 0.024 0.050 0.193 0.036
n 14 14 14 14 4 14 14
M Mean 0.00923 0.361" 0.23948" 0.273 0.618 3188 0.305
5D 0.00143 0.032 0.02178 0.017 0.076 0275 0.025
n 13 14 14 14 14 14 14
M Mean 0.00812 0327 0.20233 0270 0.588 3471 0.298
5D 000161 0020 005115 0.02e 0.077 0331 0036
n 12 14 14 14 14 14 14
M Men  001008° 0367 0.23874 0.288 0.668" 3641 0.390°
sD 0.00153 0.017 003312 0.020 0.065 0.359 0118
n 11 12 12 12 12 12 12

Sipmficantly different from Group 1:a=p=20.03,b=p-0.01,c=p=0.001
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Histopathology
Battery Considered Adequate? Yes

Only tissues for control and high dose animals were examined; however, kidney tissues were
evaluated from all treated animals.

Peer Review Performed? Yes
Histopathology findings were summarized as follows:

Kidney: Chronic progressive nephropathy (CPN) was reported in all treated-males and HD-
treated females. This finding was not correlated with any other-related findings.

Reviewer: This finding has little or no relevance to humans because CPN is a common, age-
related renal disease in laboratory rats (Hard and Khan, 2004).

Respiratory tract (lung, nasal cavity, trachea): at HD, microscopic findings were reported for
degeneration, necrosis, inflammation, alveolar edema, accumulation of alveolar macrophages,
epithelial desquamation, and atrophy. These findings in HD-treated animals were correlated
with higher lung weights and abnormal sneezing and/or wheezing respiration, which were due to
reflux associated with the administration procedure (Sponsor’s Tables):

Text Table 15
Summary Microscopic Findmgs — Unscheduled Euthanasia

Males Females
Group 1 2 3 4 1 2 3 4
Dose (mg/kg/day) 0 100 600 2000 0 100 600 2000
No. animals examined 1 1 1 3 0 1 0 1
Lung (No. Examined) (1) (1) (1) (3) (0) (1) (0) (1)
Desquamation, bronchial/bronchiolar 0 0 0 1 0 0 0 0
Degeneration. with inflammation,
_ bronchiolar, moderate/marked cov ° S
__Necrosis, broncho-alveolar, mild/severe LU 0 . 2 o0 o o o0
__Oedema, alveolar, moderate'marked L U 0__ 2 o0 o o o0
__Inflammation, purvlent, muld/severe L 0. 1 o o o 1
Alveolar fqam}' 1}1;_|c1'0p}13ge 0 0 1 ] 0 0 0 0
__accumulation, mummaloud R
Foreign material, alveolar. nunimal ] 0 0 1 0 0 0
Nasal Cavity (No. Examined) (1) (0) (1) (2 (0) (1) (0) (1)
Dgsquamallon. with or without necrosis, 0 0 0 5 0 0 0 0
ceptthelial e
Degeneration. with inflammation, nuld 0 0 0 0 0 0 0 1
Exudate, moderate 0 0 0 0 0 0 0 1
Trachea (No. Examined) (1) (1) (1) (3) (0) (1) () (1)
_Desquamation, epithelal o 9 0 . ! o o 0 0
Atrophy, epithelial, moderate/marked 0 0 0 1 0 0 1
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Summary of Histological Findings

Uiroup : 1 2 3 4

Test ltem : Control  ~ —e——— Epanova === 0————

Dosage (mg/kg/day) : 0 100 600 2000

GROUP TOTALS
Males Females

HISTOLOGIC AL FINDINGS |ﬂ ROUP [c Gmp 2 | Gmp3 Gip 4 Gmp 1 CGmp2 | Grp3 | Grpd
EIDNEY {14) (14) {14) {12) {15) {14 {15) {14)
Mo abnomality detected 5 2 3 2 & 4 & 8
Cheromic progne: =ive |||‘J|:|||¢’J|m|r_'r
il 3 & & 5 1 1] 2 4
mikd 1] 1] 1 3 1] L] 1] 1]
Taotal Incide noe 3 & 7 # 1 1] 2 4
B zsophilic mbules, focal
il 3 4 3 1] 2 1 2 (1]
Taotal Incide noe 3 4 3 1] 2 1 2 (1]
Hyaline casis 1 1 1 1 [} 1 3 1
Focal transitional cell hyperplasia 2 1} 1 1] 1 1] 1} 1
Fryelitiz 1 1 1 L] 1] 1 1] 1]
[nflammatony cell infiltration, interstitial, focal L1} (1] L1} 1 1 (1] (1] 1]
[nflammatony cell infiltration, pelbic 1 [} 1 1] [} 1] [} L]
Minera] deposits, pelvic ] [} 1] 1] [} 1 [} 1]
Mineral deposits, medulLary i 1} L] 1] 5 @ 4 1
Felvic dilation [} 1] [} L] 1] L] 1] 1
LACRIMAL GLAND {14) (12) {15) {143
Mo abnomality detected 10 12 12 14

Figures in brackets represent the mumber of animals from which this tissue was examined microscopically

Fathalogy Filclicf - FLARDE_S19251_MCTE M KEFF SAL

Toxicokinetics

Findings suggested that levels of EPA and DHA increased over time and with dose level (except
for males at Weeks 13 and 26 for MD and HD). In addition, levels of EPA and DHA were higher
in males compared to females (Sponsor’s Table):

Text Table 14
Mean concentrations of EPA and DHA in pg/mL

Group/sex/ dose level (mg/kg/day)

M M 3M 4M 1F OF 3F 4F
(0) (100) (600) (2000) (0) (100) (600) (2000)
EPA
Day 1 25 120 767 960 15 90 272 291
Week 13 17 124 1015 1014 13 204 591 653
Week 26 18 177 1397 931 24 265 832 698
DHA
Dav 1 122 138 425 508 78 111 184 203
Week 13 68 124 593 622 84 203 338 121
Week 26 90 203 634 488 183 258 488 423
46
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Dog Studies:

The 2-week dose-range-finding study up to 3000mg/kg/day was conducted to select the doses
for the 4-week subacute toxicity study in dogs. NOAEL was at 3000mg/kg/day.

Reviewed Study in DARRTS (P/T review#2).

Study title: a 4-week Subacute Toxicity Study of Epanova® Coated Capsules by Oral
Administration to Beagle Dogs (Study #: 22005)

Reviewed Study in DARRTS (P/T review#2).
Key Findings:

In this study, dogs were treated up to 3000mg/kg/day with Epanova coated capsules by oral for
4 weeks. In this study, expected pharmacological action of Epanova was noted for decreased in
serum levels of triglyceride and levels of cholesterol. Target organ toxicity was liver. At 3000
mg/kg/day, increased in ALP activity and liver weights were noted, which correlated with
microscopically findings of increased in the severity of plant cell structures/increased glycogen
in the liver. NOAEL was at 1000 mg/kg/day (about 8 fold to MHRD of 4g/day based on a body
surface area comparison).

Study title: Epanova: 39 Week Oral (Gavage) Toxicity Study in Dogs

Study no.: Epanove: 39 Week Oral (Gavage) Toxicity
Study in Dogs

Study report location: 519026

Conducting laboratory and location: e

Date of study initiation: 19 Oct 2010

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity: Epanova, lot#: 143948, Density, 0.924 g/mL,

Purity, 100%

Key Study Findings

. Expected the pharmacological action of Epanova was noted for decreased in cholesterol
levels in all treated animals (ss in females).

. At 1000mg/kg/day, microscopic findings were reported for 2/4 male dogs as follows: in
the heart: 1/4 dog with granuloma /macrophage aggregates, epicardial, focal; and in the aorta:
1/4 dog with mineralization, adventitial, focal. In one of these two dog, liver necrosis (focal) was
noted.

. NOAEL was at 300mg/kg/day (2.4 fold safety margin to MHRD of 4 g/day based on a
body surface area comparison). The Sponsor's NOAEL was at 1000mg/kg.
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Methods

Doses:

0, 50, 300, 1000 mg/kg/day

Frequency of dosing:

7 days/week for 39 weeks

Route of administration: Oral gavage

Dose volume: 1.1, 0.06, 0.33, 1.1 mL/kg

Formulation/Vehicle: Corn Ol

Species/Strain: Beagle dog

Number/Sex/Group: 4/Sex/Group

Age: 6-7 months old

Weight: 4.9-7.2 kg for males and 4.4-7.1 kg for females
Satellite groups: None

Unique study design: None

Deviation from study protocol:

None that affected study outcome

Observations and Results

Mortality

None

Clinical Signs

Treatment-related incidences of liquid/loose faeces were noted at MD and HD-treated animals

(control, 4/8; LD, 3/8; MD, 5/8; and

Body Weights

Unremarkable (Sponsor’s Figures):

Feed Consumption

Unremarkable

Ophthalmoscopy

Unremarkable

ECG

Unremarkable

Hematology

HD, 8/8 animals).

Unremarkable - Statistical significant changes were reported in some values such as haemoglobin,
red blood cell count, haematocrit, reticulocytes, white blood cell count and neutrophils. These changes
were not in a dose- or time-response manner and did not correlate to any histopathological-related
changes.
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Clinical Chemistry

Decreased cholesterol levels (pharmacological effect of Epanova) were reported in all Epanova treated
animals (11 to 50%); this effect was reported ss only for treated females (at LD and MD for Weeks

13, 26 and 39 and at HD for all intervals). Sponsor’s Table:

Cholesterol Changes

Dose (mg/kg/day)
Interval Control (mmol/L) =) 300 1000
M F M F M F M F
Week 13 42404 | 4.6H.6 -17 26** -14 =20+ -24 =48 ***
Week 26 44+04 | 50+13 -14 =24 -11 -14 -23 - *
Week 39 4406 | 54+1.1 -14 -26% -14 =20 =18 = 5% **

Reviewer: Parvaneh Espandiari

Statistically different from control: * p <0.05; **p < 0.01; ***p < 0.001
Absolute mean values shown for controls. Percentage change from confrol is shown for treated groups.
Statistical significance 15 based on absolite mean value companson, not percentage change.

Other changes were noted as follows:

Alkaline phosphatase (ALP) values increased (nss) in a dose-response in males at Week 13,
26, 39 (large variability) and decreased in females (ss) at LD and HD at Week 39 (not in a dose-
response). Aspartate aminotransferase (AST) increased in males and was ss only in HD
animals at week 26 (not at the end of the study).

Table below was formed from the Sponsor’s Tables:

Clinical Chemistry: Group Mean Values

Giroup 1 . 1 4
Test Item Control ————-- Epanova  ______
Dosage (mg'kg'day) 0 S0 300 1000
Pretrial Week 13 Week 26 Week 39
Grouwp / ALP ALT AST ALP ALT AST ALP ALT AST ALP ALT AST
S inl il 'L wl il 'L wl il 'L VL VL VL
1M Mean 1440 22 il 86 L) £ | 58 il i3 46 L) 34
sD a7 2 & 13 & & 14 9 3 9 9
n 4 4 4 4 4 4 4 4 4 4 4 4
M Mean 18D 26 32 - 32 41 T 32 £ 62 0 40
SD 50 5 3 30 5 4 7 g 3 25 3 2
i 4 4 4 4 4 4 4 4 4 4 4 4
M Mean 128 23 4 130 4 38 142 4 35 B0 i3 35
sD 32 T 5 46 4 7 32 2 & 41 5 T
n 4 4 4 4 4 1 4 4 4 4 4 4
4M Mean 117 24 il 121 i3 42 15 35 43 &3 35 iR
sSD & 5 4 18 4 62 4 4 42 & 4
. n 4 4 4 4 4 4 4 4 a4 4 4 4
-.‘iigllific.a.ull_-f different from Group 1 :s=prludS b=pul] c=pr.001
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Clinical Chemistry: Group Mean Values

Ciroup 1 2 3 4
Test Item Contmo]  ———— Epanova ..
Dosage (mg/ke/day) L] a0 300 1000
Pretrial Week 13 Week 26 Week 39
Group / ALP ALT AST ALP ALT AST ALP ALT AST {LP ALT AST
S0 inl iwL 'L il iwL 'L il iwL 'L VL VL VL
IF Mean 106 26 i7 3 il i 67 i3 iR &0 i i3
SD 16 3 10 12 f ] 11 1 )
I 4 4 4 4 4 4 4 4 4 4 4 4
IF Mean 134 3 i3 £l 0 37 55 27 34 45" k)] 35
SD 57 ) Bl il ) 3 15 ] 2 16 1o
n 4 4 4 4 4 4 4 4 4 4 4 4
iF Mean 152 23 ElI] 6 20 EE &0 28 ElI] = 2B iz
SD i7 2 5 14 3 5 ) ) ] )
I 4 4 4 4 4 4 4 4 4 4 4
4F Mean 123 28 i B2 iz 45 67 28 i7 48 i4 i
SD 13 12 ) 11 ) 5 16 ] 5 f 3 ]
n 4 4 4 4 4 4 4 4 4 4 4 4

-.‘iiguiﬁc.i.ull_'f different from Growp 1 :a=poludS b=p=00] g=pris]

Urinalysis

Unremarkable

Gross Pathology

At HD in males, one dog was reported for dilation of heart and two dogs for discolouration of
lymph nodes.

Organ Weights

Unremarkable

Histopathology
Adequate Battery: Yes

Peer Review: Yes
Histological Findings

Microscopic findings were reported for 2/4 male dogs at 1000mg/kg/day as follow: heart: 1/4
dog with granuloma /macrophage aggregates, epicardial, focal; and aorta: 1/4 dog with
mineralization, adventitial, focal. One of these 2 dogs also was noted with liver necrosis, focal.

Sponsor’s Tables:
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Summary of Histological Findings

Reviewer: Parvaneh Espandiari

Ciroup 1 vl 3 34
Test Item Comtrol . e — Epamnova @
Dosage (mg'kg/day) [i] =0 300 1 000
GROUP TOTALS
Iz las Famalas
HISTOLOGICAL FINDINGS |SROUP Grp 1 Grp 2 Gmo 3 Gmo 4 G 1 G 2 Gmo 3 Gmo 4
ADREMAL GLAMND (<) (43 (<) (4] (<) (43 () (4)
Mo abnormality detected 44 £ 44 44 44 44 3 3
Extramadullary haamopoiasis, corfical, ool 0 o 0 0 0 o 1] 1
Macrovesicular vacuolation 0 o 0 0 0 0 1 1
AORTA (4] () () [4) [4) (4] () (4)
Mo abnormality detected 3 £ 44 2 44 44 £ 44
Minaralization, adventifial, focal 1 1] 0 2 0 o 1] 0
HEART (4) (=) (<) [4) (4) (4) () ()
Mo abnormality detected 44 L L} 2 L} 44 L L}
Granuloma/macrophage aggregaies, apicardial, o 1] 1] 1 1] o 1] 1]
focal
Drilatation, lymphatic, localised 0 o o 1 o 0 o o
LWER () () (<) [4) (4) () () ()
Mo abnormality detected 3 3 <4 3 3 a 3 2
Inflammatory call foci 1 1 L] 1 1 4 1 2
il red O stain posfve for &t 1 a 1 a L] 2 3 2
il red O stain nagative for fat 3 L] 3 <4 4 2 1 2
Necross, focal 0 o 0 1 0 0 o 0
LYMPH MODE (MESEMNTERIC) (4} () (=) () [4) [4) () ()
FPigmaniead macophagas [i] L] o [i] [i] [i] L] 1
SAL NARY GLAND (SUBMASILLARY) (<) (43 (<) (4] (<) [4) () (4)
Mo abnormality detected 4 % 44 3 44 4 3 44
Inflammaiory call foci a 1] 1] 1 1] a 1 1]
UTERUS [4) (4] [4) [4)
Mo abnormality detectad 3 <4 3 )
Cystic andomatrial hypamlasia 1 L] 1] 1]
Adanomycsis, boalised (1] o] 1 (1]

Figuras in brackets represant the numbar of animals from which this tissue was axamined micros.copically

Fraticiogy File el - PLAFOR_ 516008 MIC_ISE FEEF1SFL

Summary nf:Histologk;ll Findings

Group H 1 2 3 4
Test Item : Control e Epanova === ———
Dosage (mg'kg'day) : 0 S0 300 1000
GROUP TOTALS
Malas Famales
HISTOLOGICAL FINDINGS IGrROUP Grp 1 Grp 2 Gm3 G4 G 1 Gm2 Gmp3 G4
ADRENAL GLAND (=) ) (4) (4) (4) [4) 4) )
Mo abnormality datected 4 &4 4 4 &4 3 3
Extrameadullary haamapoiasis, corfical, focal o a o o o a o 1
Macrove sicular vacuolafion 0 L1} 0 0 L1} 1 1
AORTA () 4) () (4) () (4) 4) ()
Mo abnormality detectad 3 4 4 2 4 4 4 4
Minaralisation, adventifial, focal 1 o o 2 o o o o
BOMNE MARROW (E)] ) (4) (4) (4) (4) (4] ()
Mo abnormality datected 4 4 4 4 4 4 4 4
BRAIN () 4) () (4) () (4) 4) ()
Mo abnormality detected 4 4 4 4 4 4 4 4
CAECLUM () ) (<) (4 (<) 4 4 ()
Mo abnormality detectad 4 4 4 4 4 4 4 4

Reference ID: 3479646
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Reviewer: In the aorta, mineralization, adventitial, focal were noted in 2 HD-treated males (#13
and 16) vs. one male in the control. The animal #13 also was reported with liver necrosis
(focal). The #16 was also noted with about two times higher level of ALP compared to the
control animals.

Sponsor’s Tables:

GROUP TOTALS
Males Famales
HIETOLOGICAL FINDINGS IsrouP Grp 1 Grp 2 G 3 Gmp 4 G 1 Gmp 2 G 3 G 4
COLOM ) ) (4 (4 ] (4) (4 4)
Mo abnormality detected 4 4 4 L L 4 4 4
DUMODEM LR () ) (4) () (4) ) ] )
Mo abnormality detected 4 4 4 L L 4 4 4
EPIDIDYMIS () “) (4) (4)
Mo abnormality detected E + 3 +
Atrophy, unilateral 0 o 1 o
EYE () ) () () () (4) () )
Mo abnormality detected 4 4 4 L L 4 4 4
FEMUR () ) (4) (4} (4) (4) () )
Mo abnormality detected 4 4 “ 4 4 4 4 4
CROUP TOTALS
hales Fomales
HISTOLOGICAL FINDINGS [GrOUPR Grp 1 Grp 2 G 3 (=T G 1 G 2 Grp 3 Grp 4
GALL ELADDER “4) (5] (4 (4 (4 [y ) )
Mo abnormality detectad “ “ “ “ “ “ “ “
HEART ) (0] (4 (4 4y [y ) )
Mo abnormality detected 4 4 E =2 4 4 4 4
Granuloma/macrophage aggregaites, epicardial, o o o 1 o o o o
focal
Dilatation, hrmphatic, localised o o o 1 o o o o
ILE LM “) =) (4 (4 (4 (o] ) )
Mo abnormality detected @ e e e @ < e e
JE NN (23] (o] 43 43 43 4y L] L]
Mo abnormality detected 4 4 4 4 4 - 4 4
KIDMNEY ) (o] (4 (4 (4 [y ) )
Mo abnormality detactad E S 1 1 a4 4 A A
Inflammatony call infilbration, interstitial 1 o 1 1 a o o o
GROUP TOTALS
Malas Famalas
HISTOLOGICAL FINDINGS IGROUP Grp 1 Grp 2 Gm 3 G 4 Gm 1 G2 Gm 3 G 4
KIDMNEY ) (41 (4 (4 (4) (4) ) )
Minaral deposits, tubular o 1 o a a o o o
Ol rad O stain posfve for fat 2 1 2 2 4 4 4 4
Ol red O stain nagative for fat 2 3 2 2 a o o o
LARY N (4) 4) (4) (4) (4 () () ()
Mo abnormality detectad 4 4 4 4 4 4 4 4
LIVER ) (41 (4 (4 (4) (4) ) )
Mo abnormality detectad 3 3 4 3 3 a 3 2
Inflammatory cell foci 1 1 o 1 1 4 1 2
Ol rad O stain posfve for fat 1 o 1 o o 2 3 2
Ol red O stain nagative for fat 3 4 3 4 4 2 1 2
MNecrosis, focal o o o 1 o o 1] 1]
LUNG ) (41 (4 (4 (4) (4) ) )
Mo abnormality detectad 3 4 4 4 3 2 2 4
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GROUP TOTALS
hales Famalss
HISTOLOGICAL FINDINGS [SroOUR Grp 1 Grp 2 Gmp 3 Gmp 4 Gmp 1 Gmp 2 Gmp 3 Grp 4
LUrG ) ) (4) () (a) (4) ] )
Inflammason, acute, polymorphonuciear leukocytic, o o o o o o 1 o
focal
In:zmmﬁm. chronic, localised o o o o 1 o o o
Inflammaiorny csll foci 1 a o o o 2 1 a
LYMPH NODE (MANDIB ULAR) (3] ) (4) () (4) (4) ) (53]
Mo abnormality catectsd 3 3 1 4 3 2 3 2
Sinus histiocytosis o o a o 0 1 o o
Pigmenisd maoaphages 1 1 1 o 1 2 o 1
Erythrocytosis/enythroph agocytosis o o 2 o o 1 1
LYMPH NODE (MEDSSTINAL)Y (2
Envthrocytosis/endthrop hagocytosis 2
LYMPH NODE (MESENTERIC) (4) ) () () [a) () ) )
Mo abnormality detected o 3 < 1 1 3 1 =2
Envthrocytosis/enthroph agocytosis 4 1 o 3 3 1 3 2
GROUP TOTALS
hales Famalas
HISTOLOGICAL FINDINGS ISrROUP Grp 1 Grp 2 Gm 3 G 4 G 1 Gm 2 G 3 G 4
L¥MPH MNODE (MESENTERIC) (41 (4} () () (4} (=) (4) (4)
Figmeanied macophages 1] a 0 o a a o 1
LYMPH NODE (PANCREATIC) B
Erythrocytosisfanythrophagocytosis 1
MAMMARY GLAMD 2) () (3 (3 [4) (4) )] (4)
Mo abnormality detected 2 4 3 3 4 4 4 4
OESOPHAGUS ) () (4) (4) (4) (4) () ()
Mo abnormality detected 4 4 4 &4 4 4 3 4
Inflammatory call foci, submucosal o o a o a a 1 o
OPTIC NERVE E)] (4) () [4) [4) () (4 [4)
Mo abnormality datected 4 4 4 4 4 4 4 4
GROUP TOTALS
Malas Femalas
HISTOLOGICAL FINDINGS IGROUP Grp 1 Grp 2 G 3 G4 G 1 G 2 G 3 G 4
OVARY (4] (<) () (£)]
Mo abnormality detected 4 4 &4 4
PAMCREAS (ENDOCRINE) (4] (4] (4] () [4) () (4] ()
Mo abnormality datectad L 4 L 4 4 4 4 4
PAMCREAS (EXOCRINE) () () [4) () [4) () (4) )
Mo abnormality datected 4 4 4 4 4 4 &4 4
PARATHYROID GLAMND =3 () (3 (2) (3) (4) ] ()
Mo abnormality detected 3 2 2 2 3 4 2 3
Cyst 0 z 1 0 0 0 bl 1
PIMUMARY GLAND () () (4) () (4) () ] ()
Mo abnormality datected 4 4 4 4 3 3 o 2
Inflammatory call foci L] o L] o 1 0 o 0
Cyst 0 o 0 0 0 1 4 2
GROUP TOTALS
Malas Femalas
HISTOLOGICAL FINDIMNGES [GROUP Grp 1 Grp2 Gmp3 G4 Gm1 Gmp2 Gmp3 G4
PROSTATE 4) (4) 4) (4)
Mo abnormality detected 3 4 4 4
Inflammafion, chronic, interstifial, focal 1 o o a
RECTLM @) (4] (4) (4) (4) ) ) )
Mo abnormality detected 4 4 4 4 44 4 4 4
SALMNARY GLAMD (SUBMAXILLARY) (4} (4) [4) (4) [4) (4) () (4)
Mo abnormality detected 4 4 4 3 44 4 3 4
Inflammaiory cell foci o 1] o 1 0 o 1 o
SCIATIC NERVE 4) () (4 (4) (4 (4) ) )
Mo abnormality detected 4 4 4 4 4 4 4 4
SKELETAL MUSCLE 4) () (4 (4) (4 (4) ) )
Mo abnormality detected 4 4 4 4 4 4 4 4
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GROUP TOTALS
Males Famales
HISTOLOGICAL FINDINGS JGROUP Grp 1 Grp2 Gm3 Gm 4 Gmpi Gmp2 Gmp3 G4
SKIM AND SUBCUTIS ) (4) (4) (4 (4) (4 4 (4]
Mo abnormality datected 4 3 4 4 4 3 2 4
Inflammation, purulant, folicular, focal o 1 o o 0 0 a o
Pyogranuloma, dammis a i a Li] a 1 a a
Darmatifis, granulomatous, localisad a i a a a Li] 1 a
Inflammatory cell infilration, demis 0 0 1] 0 Li] Li] 1 1]
Hyparkaratbsis 1] 1 (1] 1] 1] L] a 1]
SPINAL CORD ) (4] ) (4) (4 (4) L] ()
Mo abnormality datected 4 4 4 4 4 4 4 4
SPLEEN [4) (@) (4) (4) (4) ] ] (4)
Mo abnormality datected 4 4 4 4 4 4 4 4
STERMUM (4) () (4) (4) (4) () () ()
Mo abnormality datected 4 4 4 4 4 4 4 4
GROUP TOTALS
Males Females
HIETOLOGICAL FINDINGS |[GROUP Grp1l | Grp2 | Grp3d | Gpd | Gl | Gmp2 | Gpd | Gpd
STOMACH (4) (4) (4 (%) (4 (4) (4) ()
Mo abnormality detected 4 4 4 4 4 4 3 4
Inflammatory call foci, perivascular, submucosal ] 0 o 0 o ] 1 0
TEETIS 4 (4) (4) (4
Ma abnormality detectad 4 4 3 4
Seminiferous apithalial degenamation 1] Li] 1 0
THYMUS (4] (4) () (4) () (4) () [
Mo abnormality detected 3 4 3 3 4 3 2 3
Aprop hyfimealution 1 L] a 1 0 1 2 0
Cyst a L] 1 a 0 L] a 1
THYROID GLAND [#) 4) (#) (%) (4) [4) () (4)
Mo abnormality detected 4 4 4 4 4 4 4 4
GROUP TOTALS
Males Females
HISTOLOGICAL FINDINGS |[GROUP Grp1 | Grp2 | Gp3 | Gpd | Gp1l | Gp2 | Gp3d | Gpd
TONGUE (4] [4) () () (4) (4 () ]
Mo abnormality detected 4 4 3 4 4 4 4 4
Inflammaiory call foci, connective tissue a a 1 0 0 0 a a
TRACHEA [#) [#) (4 (4) (4) (4) () (#)
Mo abnarmality detected 4 4 4 4 4 4 4 4
URINARY BLADDER #) (41 (41 (4 (41 [4) (4 (%)
Mo abnarmality datected a 4 3 4 4 3 4 4
Mine ralisation, arterial 1 a 1 0 a 1 a o
UTERUS (41 (4) (4 (%)
Mo abnarmality detected 3 4 3 4
Cystic endometrial hyperplasia 1 0 a 0
Adenomyosis, localised 0 0 1 o
GROUP TOTALS
Males Females
HISTOLOGICAL FINDINGS [GROUP Grp1 | Grp2 | Gpd | Gpd | Gp1 | Gp2 | Gpad | Gp4d
WAGINA (4) (4) (4) (4)
Mo abnormality detectad 4 4 4 4

Figuras in brackets rmpresant the number of animals from which this tissue was examinad micrascopically

Pataiasy FlaRel- PLAFOR S1906 MC LBE BEEF1SAL
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Special Evaluation

None

Toxicokinetics

Systemic exposure to DHA and EPA was similar between males and females on Day 1 and Week 39,
with the exception of systemic exposure to EPA being 2 to 3-fold greater on Day 1 in males than females

at MD (Sponsor’s Tables):
1AL 1 auee 1o
Toxicokinetic Parameters Indicative of Systemic Exposure to EPA
- Cmax/Tr* - ALTC(0-t)/ D *
== = - (mg'ke/day) = - (me/ke'dav)
> 50 Dray 1 349 1.03 3.75 6190 1831
Week 39 727 215 1.00 1354 40.07
- - Day 1 137 0.734 2.50 1546 H.312
Male 3 300 w:ctc 39 65.0 0.349 5.50 1123 6.038
4 1000 ]?uy 1 154 0313 12,00 3418 5.512
Week 39 491 0.792 6.25 10260 16.55
- 50 Day 1 37. 1.10 1.25 501 .6 14 84
- - Week 39 67.8 201 200 1109 32.82
Female 3 300 Day 1 555 0298 5.50 B47.1 4.555
Week 39 55.2 0297 288 1017 5.470
4 1000 ]_3:1}' 1 174 0281 350 2638 4.255
Week 39 582 0938 5000 D348 15.08

Text Table 14
Toxicokinetic Parameters Indicative of Systemic Exposure to DHA

Sex G Dose weer.  Cmax Cmax/D* . x  AuC@-y AUCO-OD*
Sex  Group (mg/kg/day) Day/Week (pg'ml) [“"&m.l'l' (h) (pegh/mlL) (ne.h/ n.-'Ij"
== = (mg/ke/day) = (mgkg'day)

N <0 Day | 73.1 6.14 1.50 1547 1300

< : Week 39 733 6.16 0.75 1471 123.6

. . Day 1 101 1.54 725 1758 26.76

Mal: 3 300 W L-L-i- 3 63.1 0.960 225 1295 19.71

4 1000 Day | 98.8 0.451 2.00 1883 8.507

Week 39 222 1.01 1.25 4604 21.02

N 0 Day 1 75.7 6.36 1.63 1538 129.2

< : Week 39 85.2 7.16 0.50 1666 140.0

Female 3 100 Day 1 72.4 1.10 13.00 1442 21.94

Week 39 87.8 1.34 0.13 1852 28.19

4 1000 Day | BE.7 0.405 3.50 1402 6.400

Week 39 258 1.18 4.00 4395 20.07

* Normalised based on estimated DHA dose
Dosing Solution Analysis

No analysis was conducted for this study; stability analysis was previously performed for the test
item extracted from the capsules.

7 Genetic Toxicology

Findings from genotoxicity studies suggested that omefas was not genotoxic or clastogenic in
the Ames assay, the chromosomal aberration study and in the in vivo rat micronucleus study.

71 In Vitro Reverse Mutation Assay in Bacterial Cells (Ames)

| Study title: Epanova: Testing for Mutagenic Activity with Salmonella typhimurium TA 1535, TA
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100, TA 1537 and TA 98 and Escherichia coli WP2uvrA

Study no.:

Test Facility No:789390; Report No: 31890

Study report location:

eCTD

Conducting laboratory and location:

(b) 4)

Date of study initiation:

September 10" 2010

GLP compliance:

Yes

QA statement:

Yes

Drug, lot #, and % puirity:

Drug: Epanova; Lot#: 36355 from capsules; Batch #:
143948; % purity: 100%

Key Study Findings

Epanova was not mutagenic in this test system.

Methods

Strains:

TA1535, TA1537, TA98, TA100 and E. coli WP2 uvrA

Concentrations in definitive study:

160, 320, 640, 1280, 2560, 50000 g/plate

Basis of concentration selection:

Limit dose recommended by regulatory guidelines
(concentrations: 17, 50, 167, 500, 1667 and 5000ug/plate)

Negative control:

DMSO with each strain (+S9 and —S9)

Positive control:

+39: 2AAN and -S9: NaN3, 2-NF, ENNG, 9-AA

Metabolic activation system

Aroclor 1254-treated induced rat liver S9

Formulation/Vehicle:

Same as negative control

Incubation & sampling time:

The plate incorporation method was used (+S9 and —S9)
with incubation at 37C for 3days.

Study Validity

Epanova was tested with positive controls and all positive controls gave the expected results.

Therefore, the study was valid.

Results

Epanova was not mutagenic when was tested to a max concentration of 5000 ug/plate in the

present of S9 (Sponsor’s Tables):

Reference ID: 3479646
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Without metabolic activation

Stram Test item Dose Mean Standard  Ratio  Individual revertant
level per revertants Deviation treated/ colony counts
plate per plate solvent
TA 1535 Epanova 17 ug 113 21 0.8 13.9.12
50 ng 07 3.2 07 61112
167 ug 13.0 26 0.9 16, 11,12
500 pg 10.0 52 0.7 7.7.16
1667 pug 120 26 0.9 11P.15P.10P
5000 pg 6.7 0.6 0.5 TP.6P, 7P
DMSO - 14.0 1.7 - 12,1515
TA 1537 Epanova 17 ng 93 31 0.7 6,12, 10
50 ug 11.7 57 0.8 18.7. 10
167 ug 43 23 0.3 4.7.2
500 ug 7.0 2 05  7.9.5
1667 pug 57 15 0.4 TPST.6PST.4PST
5000 pg 50 10 0.3 5PST.4PST.6PST
DMSO - 4.3 31 - 17.11.15
TA 98 Epanova 17 pg 227 23 0.8 20,24 24
50 ug 21.3 31 0.8 22,2418
167 ug 21.0 36 0.8 27.20.16
500 pg 187 6.4 0.7 15.26.15
1667 pg 18.0 2.0 0.7 18P.16P,20P
5000 pg 233 6.8 0.8 21P.31P, 18P
DMSO - 277 6.5 - 21,28 34
TA 100 Epanova 17 ng 89.7 103 1.0 87.81.101
50 png 93.0 6.9 1.0 89.101. 89
167 ng 79.0 7.2 0.9 87.73.77
500 ug 753 21 0.8 76.77.73
1667 pg 69.0 187 0.8 T2P.86P.49P
5000 pg 78.0 56 0.9 TJ9P.72P.83P
DMSO - 89.0 114 - 76,97.94
WP2uvrA  Epanova 17 pg 6.3 32 0.7 4,510
50 ug 83 1.2 0.9 7.9.9
167 ug 7.7 2.1 09  10.7.6
500 ug 50 1.7 0.6 4.7.4
1667 ng 57 29 0.6 9P.4P. 4P
5000 pg 30 1.0 0.3 4P.2P.3P
DMSO - 9.0 2.0 - 9.7.11
Key to Plate Postfix Codes
P Precipitate
ST Slightly Thin Lawn
WITHOUT IMeTanoNc acuvanon
Stram Test 1fem Dose Mean Standard  Ratio  Individual revertant
level per revertants Deviation treated/ colony counts
plate per plate solvent
TA 1535 NaN; 1pg 467.0 173 334 487. 456, 458
TA 1537 0AA 30 pg 4360.7 124.5 304.2 4401, 4460. 4221
TA 98 INF 1pg 5420 739 196 513,487, 626
TA 100 NaN; 1pg 10373 475 117 1053, 1075, 984
WP2uvrA  ENNG 2ug 1257 150 4.0 130. 138, 109

Kevy to Positive Controls

NaN; Sodm Azide

9AA 9-Aminoacridine

2NF 2-Nitrofluorene

ENNG  N-Ethyl-N-Nitro-N-Nitrosoguanidine
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With metabolic activation

Strain Test item Dose Mean Standard Eaatio Individual revertant
lewel per rewvertants Devistion treated colony counts
plate per plate solvent
TA 1535 Epanova 17 g I5.0 1.7 I.4
S0 pz 6.7 o6 a6
167 pe S I3
500 pg 7 Ix Iz
1667 p= 0.3 45 a9
5000 uz Irg -] I.0
DAISO - Ir g [ av] -
TA 1537 Epanova 17T ug
S0 u=
167 pe
500 pg
1667 uz
S00:0 uz L
DAISO - -
TA &F Epanova 17 puz I.z
S0 uz Iz
167 peg I.2
500 pg og
1667 pz I.g
S00:0 uz [ R
DAISO - -
TA 100D Epamnova 1T uz I.g
S0 uz o8
167 pg o9
500 pg oF .
16567 uz o8 BZP. BEP. 65 P
5000 pz a9 5P, 88 P, 101 P
DAISO - - 20, 122, 100
WEP2Xovra Epamnova 17 puz o7 J.@ 19
50 ug 5.7 15 I
167 pe 5.0 28 1.8
500 pg 103 4.5 21
1667 pz 5.3 25 Ly
S000 pg 3.7 3.1 arF
DAISO - I 2.8 -
Eey wor Plate Postfix Codes
B Precipitate
WD IRETATDOC ACOVAIND
Strain Test item Dose Mean Standard  Ratio Individual revertant
level per revertants Devistion treated colony counts
plate per plate solvent
TA 1535 IAAN 2ug LT 127 35.6 4046, 382, 387
TA 1537 IAAN 2ug 2007 20.4 1.1 198, 192, 230
TA 98 1AAN 0.5 pug 2293 1.8 5.4 211, 233, 244
TA 100 IAAN 0.5 pg 6333 1057 6.3 560, 637, 768
WFIovrA  IAAN 20 pg a3n.g 7.2 131.8 665, 661, 651

Eey o Positive Controls
248N 1-Amincanthracense
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BEST AVAILABLE COPY

Appendix 3 Historical Positive and Negative Control Data

Ames Test Historical Vehicle and Positive Control Data 20052009

lite
Date susditcd
Diate sign=d of

Vielicle Contiols (Poolad) - Pressioe of S& Mix
rair TA 1333 TA 1337 TA 98 TA 100 W Zuewr A
Mean [E] 17 32 X B
Starsdard Devietion 7 L 17 K
[ry—— I M 4 13 So 1
| ax 31 as 62 160 24
No_ of Platca 227 225 225 264 222
Vehicle Controds (Pockaed) - Absence of 59 Mix
Si T 1535 T 1337 T 98 TA 100 A 24y v
Moan 15 13 23 EE @
Standard Deoviation E o 7 E 1
Ronge Adin < 1 1o S0 1
Mo 30 31 14 163
No. of Plates 224 222 225 254 222
Positive Controls Proocnee of 59 Max
Stra TA 1535 B 1S37 TA o= TA 100 AT 2w v
2AAN 2AAN 2AAN AAN
2 2 0.5 oS 20
128 288 s10 735 s7
1 127 Zim 171
Min o2 &6 16+ 31 125
Max =31 Tes 1616 2sem 1103
Posat Mo Abeo SO M
Stea TA 153 EEES) 1A ux 1A 100 [
Substance NanN 1 2 AA NF NalN ENNC
1 Wi 1
avs sST27 RS 111
B 2 174 e 1
AN nA 152 EEN 51 15
Whaax xKr 1 10sNa TOsa IS
N ot Pl - 2 1 222 TS 22S 2322
Auslited (b) (4)

7.2 In Vitro Assays in Mammalian Cells

Cell Cultures In Vitro

Study title: Epanova: Chromosomal Aberrations Assay with Chinese Hamster Ovary

Study no.:

Test Facility No:789406; Report No. 31957

Study report location: eCTD

Conducting laboratory and location: o)
Date of study initiation: November 9" 2010

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity:

Drug: Epanova; Lot#: 36355 from capsules;
Batch #: 143948; purity: 100%

Key Study Findings

Epanova did not induce chromosome aberrations with or without of metabolic activation.

Methods
Cell line CHO
Concentrations in Presence of S9 Mix: 5.10. 15,20, 22.5.25.27.5 and 30 ng/mL
definitive study Absence of S9 Mix: 5. 10, 20, 40, 60. 80 and 100 png/mL

Basis of concentration
selection

Maximum dose level at short term and toxicity at long term

Negative control

DMSO

Positive control

+S9: cyclophosphamide (20-50ug/mL); - S9: methyl methanesulphonate
(10-40ug/mL)

Reference ID: 3479646
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Formulation/Vehicle

Vehicle control

59 Mix Cultures Established Test Treatment Period | Recovery Period | Colcenmd | Harvest
Presence of S9 mix Tests 1 and 2 061 6221 92041 241
. . -0h 224 0 LA 240
Incubation & sampling ca 20 hbefore | Test1 only
time Absence of 59 mix exposure none 22-24h 24h
Test 2 only 0-22h
i 2246h 46-48h 48 h
Study Validity
The experiments in this study were deemed to be valid because they fulfilled the following
criteria:
There was no evidence of contamination
Cells in vehicle control cultures grew normally
The results of vehicle and positive control cultures were acceptable
There were 3 acceptable dose levels of the test item for assessment
Results

Epanova did not induce structural aberrations when tested with Chinese hamster ovary cell in
vitro. Epanova induced polyploidy in cultures at 20 and 22.5 ug/mL in present of S9 (not in the

absent of S9).

Reviewer: Increased polyploid cells usually showed the test article’s potential to inhibit mitotic
processes and to induce numerical chromosome aberrations including aneuploidy.

Sponsor’s Tables.

Table 1 Aberration Data: Test 1, With S9 Mix, 6 h Treatment, 24 h Harvest
. . Structural Aberrations Aberation Aberant Cell Frequency Num-l.':ﬂ
Treatment Cone Decoded | No. of Frequency 7 7 Aberrations
Gowp | gy | S0 | O | Chwomatd | Chsomosome | Conplex [y Lesions/Cell hz‘;_if? E"gj:i“? % of Calls With
G B F|G B F|E D R|®° Tudee| % Judze| % Judme| AE ER PP
Dimetyt | 1 wo o o oflo o olo o oo o |on 0 o - |0 3 o
2 wo |1 0o oflo o olo o oflof|o0|om 1 o - |1 0o o
7 w1 0o oflo o0 olo 0 o|o|o0|om 1 0 [
5
8 w1 o oflo o olo o oflof|o0|om 1 0 1 1 0
g w1 o oflo o olo o oflof|o0|om 1 0 03 0
Epanova 10
w | w|o o oflo o olo o ofo| 0|00 0 0 01 1
m | wo|o o oflo o olo o oo o0 |on 0 0 0 14 0
0
2 w2 0 1o 0o olo 0o ofo|o0|om 3 1 0 8 0
2 2 27 +* +
Crclophos. | % % | w0 |6 2 3|0 0 o8 0 00| 0 |02 6 o« |11 30 0
phanide 30 # | wo |35 5 o|lo o ofs o ofofojow + |13 + |9 +]|2 0 0
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Table 2 Aberration Data: Test 1, Without 59 Mix, 6 h Treatment, 24 h Harvest
Abarration Thumeneal
Stmctural Abenrations Abenant Cell Frequency .
Tres Cone. Decoded ND._Df o Frequency <Y Aberrations
Gowp | el | O | €1 | Chiomatid | Clwomosome | Complex e Lesions/Cell | chdine | Extuding | o opc. wim
- - 0. - red N (?th,a’ ; il :
G B F|G B F|E D R|®® Tudze| % Judge| % Judee| AE ER PP
- 25 w |0 o ol0o o o|0o o oflo0o]| 0 |000 - 0 - 0 - o o o
lphoxide | L7®
2% w |0 o ol0o o o|0o o oflo0o]| 0 |00 - 0 - 0 S I '
27 w |0 o ol0o o o|0o o oflo0o]| 0 |00 - 0 - 0 - o 0o o
20
28 100 o o o0 O of0 O 0 0 /] 0.00 - 0 - 0 - 0 0 ]
29 w |1 0o ol0o o o|o o oflo0o]| 0o |00 - 1 - 0 S '
Epanova 39
0 w |0 o ol0o o o|0o o oflo0o]| 0 |00 - 0 - 0 S I R
31 100 o o o0 0O o0 O 0 0 /] 0.00 - [i] - 0 - 1] ] ]
78
32 100 o o o0 O of0 O 0 0 /] 0.00 - 0 - 0 - 0 0 1
M athy 30 47 w |1 1 1|0 o o|o o oflo0o]| 0o |03 - 3 - 2 -2 0 o
rethans
sulphonate | 40 48 wo |0 11 o|0 o o|4 0o oflo0o|o0for® + |13 =+ |13 =+ [1 0o o
Table 3 Aberration Data: Test 2, With 59 Mix, 6 h Treatment, 24 h Harvest
Abenztion Mumenical
Structural Abemations Abenrant Cell Frequency .
Trea Cone Decoded | Mo of o Frequency s = oy Abemations
= | Culture | Cells . - o il = udmg | o, y -
Group {ngml) .| Chromatd | Chromosome | Complex [ gy | Lesions'Cell G Gaps % of Cells With
No. Seored : ol Cther _ 1o _ I
G B F|¢ B F|E D R Judze | % Tudge| % Tudme | AE ER PP
D .. m}:_l_ - 48 100 o o o|J0 0 OO0 O O 0 0 0.00 - 0 - 0 - 0 0 ]
aulphoide 50 wo [1 0 ofo o oflo o oflo|ofom - |1 - |@o - |0 0o 0
55 100 o o o0 O of0 O 0 0 1] 0.00 - 1] - 0 - 0 2 1
15
6 w |0 o olo o ofle o of]o| o0 |om - 0 - 0 - lo 3 0
57 w |2 1 ojlo o ofle o of]lo| o0 |omw - 3 - 1 - lo 3 0
Epanova 20
58 w |0 o oo o ofle o of]o| o0 |om - 0 - 0 -0 3 o0
59 100 o 35 o0 O of0 O O 0 0 0.03 - 2 - 2 - 0 5 ]
25
60 100 1 1 o0 @ o1 © 0 0 1] 0.4 - 3 - 2 - 0 2 1
Cyclopbos- | 2° 68 w |1 7 1]0o o ofl1 o of]o]| o0 |01l =+ H + 7 +]lo o o0
phmide 50 70 w [2 7 2|0 0o ofl1 o ofo|o0ojo3m +|wW =+ |8 =+ |0 0 0
Table 4 Aberration Data: Test 2, Without $9 Mix, 22 h Treatment, 24 h Harvest
i Structural Abenations ? m Aberrant Cell Frequency ;btﬂ 'l.cal
Trea Conc. Diecoded Nu._of Tequency Tanons
G | (ugial) | 4% | S | Chuomand | Chromosome | Complex [t Lesions/Cel | oedmg | Bxcluding | o, ooc, iy
= = 0. - red N [,ﬂ]a : sl ; sl
G B F|G B F|E D R|®* Tudze| % Judze| % Judee| AE ER PP
Dimethyl- W 71 o |jo o of0 0 0f0 O Of0 0 | 000 - 0 - 0 - 0 0 0
aphoxide | 17
[ o |o o O0f0 0 0f0 O OfO0O 0 | 000 - 0 - 0 - 1 0 ]
77 w2 o oOof0 0 o0f0 O Of0 0 | 002 - 2 - 0 - 0 ] ]
20
78 o |jo o of0 0 0f0 O Of0 0 | 000 - 0 - 0 - 0 0 0
8l oo o of0 0 o0f0 0 Of0 0 | 000 - 0 - 0 - 0 ] ]
Epanova 60
82 W |o o O0f0 0 0f0 O Of0O 0 | 000 - 0 - 0 - 0 0 0
83 100 1 ¢ 0|0 0 0|0 O Q]0 L - 1 - 0 - 1 0 ]
80
84 w3 2 00 0 of0 0 Of0 0 100 - h] - 2 0 ] ]
Methd 20 83 00 |4 1 O0(0 0 0f2 0 O0f0 0 | o009 + & + 3 + 1 0 0
methane-
sulphonate 30 89 0|5 8 of0 0 0o0f7 0 O0fo0 0 |027 + 16 + 14 + 0 0 0
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Table 5 Aberration Data: Test 2, Without S9 Mix, 22 h Treatment, 48 h Harvest
141 Aberration i . . Thumencal
T Co Decoded | No. of S A nons Frequency ant Cell Fraquency Aberations
reatment e o . e Inchu Exch . . -
(ugml) c“lxll?_m ‘SCQ;I:Q Chromatid | Chromwsome | Complex Ml Lesion=/Cell c(ﬂing (:::ng % of Cells With
G B F|G B F|E D m|®*® Tudze| % Judee| % Judme | AE ER PP
Disetin. o 91 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 - o o o
auphoxide 92 w |0 o oo o o|lo o ofo|o oo - |o -|o -|o o @
95 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 -1 0 w0
10
9% wo |o o o|lo o ofo o of0]| 0 |000 - 0 - 0 - lo o o
99 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 - o o o
Epanova 40
100 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 - o o o
101 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 - o o o
60
102 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 - o 0 1
Methyl 30 109 w0 |0 o o|lo o o0 0 O0f|0O]| O |0O0 - 0 - 0 -1 o0 1
eth:
40 110 wo |0 12 2|0 o0 o0of2 o o0 | 0|01 + (1 =+ |1 <+ |3 o0 0
Table 6 Polypleid Data:

Test 2, With S9 Mix, 6 h Treatment, 24 h Harvest

. o | MNo.of | MNo. of Polyplead Cells |Frequency of]
Conc. Decoded g - e \
Treatment Group (uz/ml) Mo, Dl;u.uj.c MNormal | Endoploid Pu.].'_n].fnd Judge
. 49 300 1 1 0.66 -
Dirmethyl- 1%
sulphoide 50 300 2 1 0.99 -
55 300 0 3 0.%9 -
15
56 300 1 5 1.9 -
57 300 0 14 445 +
Epanoia 20
58 300 1 14 476 +
59 300 0 18 5.66 +
225
&0 300 0 24 741 -
7 Polypleid Data:

Test 2, Without S9 Mix, 22 h Trearment, 48 h Harvest

, o | Mo.of | Mo.of Polvploid Calls |Frequency of]
Conc. Decoded g - e ,
Treatment Group (ug/mL) Mo, Dgl_uusm Mormal | Endoploid Pugd_'a]kmd Judge
Dimethyl- - 91 300 0 0 0.00 -
sulpboxide L) 300 1 0 0.33 -
95 300 1] 0 0.00 -
10
96 300 1] 0 0.00 -
%9 300 2 0 0.56 -
Epanova 40
100 300 1] 0 0.00 -
101 300 0 0 0.00 -
&0
102 300 1] 0 0.00 -
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Appendix 11  Historical Negative and Positive Control Data

Negative Control Data
Mean and
Number Confid Levels for Negative Results SD for each
of Parameter parameter
Records
0-95% =95-<99% =99% Mean| SD
1833 Lesions/cell 0.00-0.04 =0.04-<0.07 =0.07 0.01 | 0.02
Structural Aberrant cell fequency [ 4 46 -6 10 | 14
2157 g ()
e | 02 2.3 >3 03 |07
b 1805 AE(%) 0-3 =3-<8 =8 06 | 14
l . 1
A 388 PP+ER (%) 0-1.96 =1.96-<26 =26 0.77 [ 0.65
| Tudzement of test item or positive control culture Negative Suspicious Positive NA
abemation values © ) )
Y > [Last date data added to - 07 May 2009
(QUALITY 4 v
ASSURANCE h&‘ﬁ‘)
1= Aneuploidy (AE) measured in 100 cells d for ] ab
Polyplowdy (PP +ER) d m appr ly 300 cells d for polyplosdy only.
95% confidence limuts : 95% of values from negative controls fall on or wathin the values given
99% confidence hmuts : 99% of values from negative controls fall on or withm the values ziven.
Positive Control Data
Number
of Paameter Range
Records
1642 Lesions/cell 0.00-6.72
AW - - Jyscdss
Souchuzl ] cdlzzvsj(‘/o) . ¢-100
Aberrations 1933
Aberrant cell frequency
T y 0-100
_ ding gaps (%)
Rumencal |1 1610 AE(%) 0-52
Last date data added to database: 07 May 2009
QUALITY ASSURANCE (b) (4)
1= A loidy (AE) d n 100 cells d for structural abemrations
Appendix § Toxicity Data:
Test 2, Without S9 Mix, 22 h Treatment, 48 h Harvest
De Cell Count D Obzeranon: -
Z'.f..p (:::L) ”N‘:'d m(:;g"‘ ].n:-z Caltare - Shde -)r:d":
Dimctinyl- . s1 260 100
sulpboxide - 92 260 100 -
o3 263 101 -
5 Nl tomarty
94 268 103 -
95 255 98 -
10
9% 265 102 -
97 235 90 T ey B
o oot
98 238 92 +
99 233 %0 +
Epanova 40
100 2as o1 P— t
101 185 7 Erainy/fixed .
60
102 188 ] t
o 103 0.08 3 |spaa ded cells. B
104 0.00 ° fook Sxed Mo ot -
100 105 0.00 o Rounded cells. Jook cells =
106 0.00 ° fixed =
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7.3 In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay)

Study title: Epanova: Micronucleus Test in Bone Marrow Cells of CD Rats: Oh+24h oral

Dosing and 48 h sampling

Study no.: Test Facility No:789411; Report No: 31929

Study report location: eCTD

Conducting laboratory and location: ®e

Date of study initiation: November 19" 2010

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity: Epanova (Lot# 36355 from capsules Batch #
143948), 100%

Key Study Findings

Epanova at oral doses up to 2000mg/kg (2.2mL/kg) did not induce micronuclei in the in vivo rat
micronucleus study.

Methods
Doses in definitive study: 2.2 mL/kg or 2000mg/kg
Frequency of dosing: at 0 h and 24 h with test or control
Route of administration: Oral gavage
Dose volume: 2.2 mL/kg body weight
Formulation/Vehicle: Corn oil (2.2ml/Kg)
Species/Strain: CD rats (Crl:CD(SD))
Number/Sex/Group: Epanova (7M/5F); Corn Qil (5/sex); Positive control (3M)
Satellite groups: None
Basis of dose selection: 2000mg/kg/day; based on the highest dose level
recommended in the OECD
Negative control: Corn oil (2.2mL/kg)
Positive control: Cyclophosphamide (10 mL/kg or 50 mg/kg)

Study Validity

The mean incidence of micronucleated polychromatic erythrocytes did not exceed 5/1000
polychromatic erythrocytes (0.5%) in the negative control, and the incidence of micronucleated
polychromatic erythrocytes increased significantly in the positive control group. Therefore, the
study was valid.

Results
There were no reports regarding the adverse clinical signs during the course of the study.

With the maximum recommended dose of 2000mg/kg/day, Epanova did not induce micronuclei
in bone marrow cells after dosing (at 0, 24 hrs) and sampling (at 48hrs).
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Table 2 Summary of Assessment Data
Erythroeytes
i No. of | Normochromatie ) . - A
Trex ¢ D(]D;}JE Sex | Rats Cells (NCE) Polvchromatic Cells (PCE) PCEMNCE
o o otapence | FCE [ Neof [ o o
-0 ol Ak Anzlysad |MN-PCE |MN-PCE| 280 F =
M 5 3 10002 1 0.01 .66 =0.13
Corn Oil .
22wl kgiday 0+24| F 3 1 10002 1 0.01 0.63=013
MF| 10 4 20004 2 0.01 0.65=0.13
Epanova M 7 3 14000 1 0.01 0.60 =011
2.2 ml /kg'day 0+24| F 7 4 14002 4 0.03 (.58 = 0.07
(equivalent to 2000 me/keg/day) MF| 14 7 28002 5 002 | 0.59=000
Cyclophosphanude L. 4= . N
50 me'kg/day 0+24| M 3 80 5000 145 242 | 0352008
PCE = Pobyrchromatie ervihrocytes HNCE = MNormochrematic erythrocytes
MMN-PCE = Micronucleated PCE MMN-NCE = Micronucleatad NCE
i = Positive response n PCE o = Enident response in NCE

Micronuclens Test in Bone Marrow of CD (Sprague Dawlev) Kats
Historical Negative and Positive Control Data (1997 - 2010)

Negarive Canirol Dara

Freguency of Micromucleated Pobrchromatic Ervthrocytes (MN-PCE) in Vehicle and Unireated
Male CIT} and Fenuale T Eats

Mfean 0.04%
Standsrd Deviation 0.05%
Fanges Indrindual Bat Group of 5-7 Bats Group of 10-12 Rats
Min frequency 0.00% 0.01% 0.02%a
Max frequency 020% 0.13% 011%%
MNumber of Polvebromatic Ervithrocytes 1068921
Assessad:
MNumber of Bats Assessaed: 539
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Positive Conrrol Dara

Frequency of Micropucleated Polychrommathe Erythrooybes (MMN-PCE) m Pesrive Control Bdale and
Female Treated Fats

Mlean 2 20%
Standasrd Deviation 1.03%
Mimn - Max Frequencies 0U05-6.20%0
MNumlber l:l-fPD‘.‘_E{f‘_lmat.l.C Erytlaocytes 308736
Aszcessad:
Mumber of Fats Assessed: 231
8 Carcinogenicity

The Sponsor conducted two carcinogenicity studies in rats (2-year) and transgenic mice (26-
week). Regulatory background regarding the carcinogenicity studies summarized as follows:

1) A 104-week Rat Carcinogenicity Study was designed with Epanova at 100, 600, 2000
mg/kg/day (or 0.11, 0.65, and 2.2 mL/kg/day) by oral gavage. The SPA was not submitted
for review to ECAC. The HD was selected due to tolerance of the HD in the subchronic and
chronic studies in rats and available carcinogenicity data for approved fish oil, Lovaza.
During the conduct of the study, the Sponsor requested guidance from the Agency as
follows:

o On 1/5/2012, the Sponsor requested concurrence from the Agency for early termination of
HD-treated females when the number of survivors reached 25 and if the number of the
survivors in males at HD reached 25. On 2/5/2012, the Agency responded that the HD
groups could be discontinued when the number of surviving animals reached 20; then,
dosing should be discontinued. If the number of surviving animals fell to 15 before week
100, then all surviving members of this dose group should be sacrificed.

o On 11/9/2012, the Sponsor requested to terminate females at MD when survivors reached
15. Also, the Sponsor proposed to terminate all of the male groups when the number of
survivors reached 15 at MD and HD groups prior to Week 100. On 11/12/2012, the Agency
recommended that for females, LD continue till the end of the study (week 104), if possible.
The ECAC noted that the deaths at MD and HD are dose related, so these groups can be
terminated when the survivors reach n=15. On 20/11/2012, the Division agreed with the plan
to stop LD groups, and the Division also stated that because the LD group is the only
treatment group left in the study, the controls should be terminated as well.

2) A 26-week carcinogenicity study in transgenic mice was conducted twice with the approved
dose levels from the Agency. The 1% study (01/21/2011) was seriously flawed N
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®@ Therefore, the Sponsor submitted the 2™ transgenic study (4/15/2011), which was
®) @)

(b) (4)

@9 The Agency informed the sponsor that the proposed

carcinogenicity study was not qualified and a DRF gavage study at the new facility was
needed. Therefore, the Sponsor submitted results of a 2-week gavage dosing tolerability
study with Epanova (2 and 4 g/kg/day) in wild type mice at ®@ ECAC accepted the
2-week dose-range study for the dose-selection of 0, 0.5, 1, 2, 4 g/kg/day. This study at

®@ continued for 26 weeks and the Sponsor requested guidance from the Agency
during the study as follows: 1) The early termination of HD2- treated males (ECAC agreed);
and 2) the early termination for HD2 -treated females when the number of survivors reached
15 mice (ECAC agreed).

A 104 Week Carcinogenicity Study of Epanova by Oral Gavage in Rats

Study no.: 518911

Study report location: eCTD

Conducting laboratory and location: o)

Date of study initiation: February 1, 2011

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity: Drug: Omefas from Epanova Capsules; Lot No: 143948
(626100 ( ®®) 36355 (Omthera)); Density: 0.924 g/mL;
Purity: 87.0%

CAC concurrence: No.

Statistically Significant Neoplastic Findings:
Benign sex cord stromal tumors of the ovaries in the high dose (2000mg/kg/day) females were

identified statistically significant by the CDER analyses for both trend (P=0.0005) and pairwise
comparison (P=0.0054).

At HD, there is 5 fold to the MHRD (4g/day) based on a body surface area comparison.

The benign ovarian sex cord tumor in this study at HD exceeded concurrent control and
historical controls and was drug-related.

Non-Neoplastic Findings:

¢ Due to a lower than expected survival rate, dosing was stopped early for all different
groups (ECAC concurred). The study was less than 100 weeks.

e Mortality: Treatment-related mortality was statistically significant for the trend in dose
and in the comparison among groups (CDER biostatistics Males: p< 0.0004, Females:
p<0.0001).

e Microscopic findings: Dose-response gavage/reflux-related findings in the larynx
(squamous metaplasia), lungs (bronchus-associated lymphoid tissues in males), nasal
cavity (squamous metaplasia), and trachea. In addition, microscopic findings were
reported in MD- and HD-treated animals in the kidneys (tubular dilatation); large and
small intestine (lumen dilation and crypt hyperplasia); and liver (focal mononuclear cell
inflammatory infiltrates).

Maximum Clinical Exposure:

67

Reference ID: 3479646



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

TK parameters were not calculated; based on other Epanova non-clinical studies, Epanova at
HD (2000mg/kg/day) is up to 5 fold human systemic exposure to MRHD of 4g/day (based on
body surface area).

Adequacy of Carcinogenicity Study
ECAC concurred that the study was acceptable despite being suboptimal.
Appropriateness of Test Models

ECAC did not concur with dose selection. The sponsor selected doses based on MTD from the
repeat-dose toxicity study and available data from another 2-year carci study with approved
Lovaza.

Despite a lack of ECAC concurrence on dose selection, and early termination (with ECAC
advice), this study was considered valid. The basis of this assessment is that tumors were
observed, including statistically significant ovarian tumors following adjustment for mortality.
This omega-3 product uses the free fatty acid form, and approved omega-3 products use an
ester form. This may have contributed to the early mortality since the acid form is irritating, oily
and low pH, contributing to the respiratory problems of gavaging relatively large volume
substances.

Note: The rat is considered an appropriate test model for tumorigenicity of Epanova. Overall
treatment was not well tolerated, supporting establishment of a MTD and the study was
terminated prematurely.

Evaluation of Tumor Findings

In HD (2000mg/kg/day) treated females, there were significant tumor increases for benign sex
cord stromal that was considered drug-related (at HD, there is 5 fold to MHRD for 4 g/day based
on surface area)

Methods

Doses: 0, 100, 600 or 2000 mg/kg/day

Frequency of dosing: Once daily: males 84-97 weeks; females 66-95 weeks

Dose volume: 2.2,0.11, 0.65 or 2.2 mL/kg

Route of administration: Oral gavage

Formulation/Vehicle: Corn Ol

Basis of dose selection: 1. Based on MTD from the 13-week repeat-dose toxicity study
in rats (mortality in this study was unremarkable).

2. *Based on available data from 2-year carcinogenicity study

in rats from approved Lovaza (NDA 21-654) at 90, 540 and
1800 mg/kg/day (mortality in this study was unremarkable).

Species/Strain: Rat, Sprague-Dawley (crl:CD(SD))

Number/Sex/Group: 60/sex/group

Age: 8 weeks

Animal housing: **4 animals/cage/group of the same sex in the polycarbonate
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cages with stainless steel grid tops and solid bottoms

Paradigm for dietary restriction:

PMI Nutrition International Certified Rodent Diet No. 5CR4 (14%
protein) was available ad libitum

Dual control employed:

No

Interim sacrifice:

No

Satellite groups:

TK: 5/sex/group

Deviation from study protocol:

Dosing was stopped prematurely and animals were removed
from the study before the scheduled termination (ECAC
notification).

Reviewer:

* Combinations of these two compounds DHA and EPA, with free fatty acid (Epanova) or ethyl
ester (Lovaza) formulations along with a significant difference in ratio of these compounds
probably make different in pharmacological properties of each formulation. In addition, based on
nonclinical studies, AUC to DHA and EPA is ~ 1.6- to 2.6-fold greater for the Epanova
formulation (form of free fatty acids) compared to Lovaza (form of ethyl esters). Therefore, the
dose-selection for the 2-year carcinogenicity study with Lovaza was not valuable for Epanova in

this study.

**4animals/cage caused stress for animals.

Observations and Results

Mortality

Mortality was statistical significant in both genders with both the CDER and the Sponsor

analyses (Sponsor’s Table):

Summary of survivorship

Group/sex 1M M iM 4M 1F 2F 3F 4F

Dose level (mg/kg/day) 0 100 600 2000 0 100 600 2000

Total No. Animals 65 65 65 65 65 65 65 65

Found dead 11 12 21 13 8 5 12 11

Killed prematurely 26 39 29 37 40 45 38 39

Total No. of Decedents 37 51 50 50 48 50 50 50

% Survival 43 22 23 23 26 23 23 23
CDER analysis:
Statistical Significances of Tests of Homogeneity and Trend in Survival in Rats
Hypotheses Males Females

Logrank | Wilcoxon | Logrank | Wilcoxon

Homogeneity over all four groups 0.0004 0.0002 | <0.0001 | <0.0001

No Trend over all four groups

0.0004 | <0.0001 | <0.0001 | <0.0001

No difference between high dose and vehicle | 0.0003 | <0.0001 <0.0001 | <0.0001

Sponsor Tables:
In Males:
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BEST AVAILABLE COPY

Sponsor Figure for survival males as a function of time:

Study No. 518911: 104 Week Carcinogenicity Stndy of Epanova by Oral Gavage in Rat

Kaplan-Meier plot of survival - males
Flot aof time by conmslative survival ratio
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Cause of Death:

Cause of death was non-neoplastic and was due to respiratory tract lesions based on clinical
signs (excess salivation, and abnormal respiration) and gross / microscopic lesions findings in
the respiratory tract.

Also, respiratory problems caused other stress-related issues in MD- and HD-treated animals
based on stress-related microscopic findings in the adrenal glands (diffuse hypertrophy of the
zona fasciculata), mesenteric lymph node (decreased size/lymphocyte density), spleen
(decreased size/lymphocyte density), and thymus diffuse necrosis/loss of lymphocytes
(Sponsor’s Tables):

Incidence of treatment-related factors contributory to death

Sex Male Female

Dosage level Epanova (mg/kg/day) 0 100 600 2000 0 100 600 2000
Number examined 25 32 43 45 12 13 26 38
Respiratory tract lesions 0 1 18 30 0] 0 11 17

Incidence of treatment-related lesions mndicative of stress

Sex Male Female
Dosage level Epanova (mg/kg/day) o 100 600 2000 o] 100 600 2000
Adrenal cortex
Number examined 24 31 40 43 12 13 26 38
Hypertrophy, zona fasciculata, diffuse (] 1 1 1 1 1 2 9
Lymph node: mesenteric
MNumber exanuned 24 31 38 44 12 13 26 38
Et]elcilziz zed size/lymphocyte density, o o o > 1 o > 5
E;;I;-Tliii size/lymphocyte density, o o > 4 1 o 3 6
Spleen
Number examined 25 32 43 45 12 13 26 38
El:; ;-;; ;i‘c; slllzee.-"lynlphocyte density, 1 1 4 9 1 1 s 13
Decreased size/lymphocyte density, PALS 0 0 1 ES 1 2 6 8
Eﬁl-lci r:l-: zed size/lymphocyte density, o 0 o 5 o o 4 7
Necrosis. focal 0 o 2 3 1 1 0 4]
Thymus
Number examined 23 30 38 41 11 13 22 36
Necrosis/loss, lvmphocytes, diffuse 1 0 1 7 0 0 2 5

Reviewer: Mortality was less in the Control- treated animals compared to the Epanova HD-
treated animals despite the same volume of dosing. This difference might be due to the acidic
formulation of Epanova that leads to irritative/reflux of dosing in the HD-treated animals.

Clinical Signs

An increased incidence of excess salivation, and abnormal respiration were observed in all
Epanova treated animals in a dose-response. At HD, higher incidences of the fur staining
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around the face/muzzle/nose, subdued behavior, hunched posture, piloerection, and eyes
partially closed were observed (Sponsor’s Table):

Group : 1 2 3 4
Test Item = Control —————— Epanova 00 @ ————————
Dosage (meg'ksday) - 4] 100 &S00 2000
Sex [ Males Females
Croup 1 2 3 4 1 2 3
HNe. Animals 65 &5 =] &5 a5 a3 55
Terminal kill 28 14 15 15 17 15 15
Eemovals -
Found dead 11 12 21 13 ] 5 1z
Eilled prematarely 26 o 29 37 40 45 3E

Excess salivation 1 1 25 54 2 i} a
Ploughingz 1 o 22 &3 o o} 20
Abnormal respiration 7 12 23 62 11 11 7
Subduad behavioar 13 23 27 27 18 1o 27
Humched postare 14 15 19 29 21 33 28
Piloeraction 11 15 14 15 11 18 23
Ewyes dark 1 2 =} 18 1 3 2
Eyres partially closed’ closed 8 14 12 14 o 1o 21
Weigh loss 14 17 18 12 11 2 17
Fur Stained around the face/mmrzle/'nose 18 26 22 47 15 o 19
Skin dark 0 L] 1 4 (1] i} 2
Locomotion abnormalities = 1o 15 14 23 32 24
Body Weights

HD-treated animals showed reduce in mean body weights, significant for males from Week 24
and for females from Week 56 (Sponsor’s Table and Figures):
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Body Weights (g): Group Mean Values

Group : 1 2 3 4
Test Item : Control @ @ =0 ee— Epanova 00000 e
Dosage (me'keday) : 0 100 600 2000
_Group / Waek
%
09l o2 53 o4 Change 0 ) Change
0-98 b-97
1F Maan
1M Mean 317 01 210 918 817 615 5D 230 583 362
5D 2 114 114 113 111 Qs n 13 140 126
o 4§35 3l 30 ED 30 LY a5 i3 20
IF Nean
M Maan 316 851 M5 854 43" 552 =D 227 578 386
5D 25 126 127 120 124 124 i 14 141 131
o 85 23 3 2 1% 16 5 0 18
3F Nean
M Mean 315 028 028 25 - - 5D 220 576 -
5D 4 169 167 168 - - n 17 140 -
n 85 17 17 17 - - 85 17 -
4F Wean
48 Wean 316 &32° - - - - =D 230 517 -
. g7 ) . - - n 1B 17 -
o a3 16 - - - - 65 17 -
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Bﬁ_d}' Weights (g): Group Mean Values: Females

Group : 1 2 3 4
Test Item [ ) R ———— Epanova =0 o
Dosage (mg'kg/day) : 0 100 600 2000
700
500 - e
500 oo
R T
i
g e —
- st 3
an P
8 300 r
=
E\ 200
100
0

-1 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 B4 68 72 V6 80 B4 &8 92 96 100
Week

Feed Consumption

No significant treatment-related effect.
Hematology

No significant treatment-related effect.

Gross Pathology

Gross pathology findings were reported as follows: decreases subcutaneous masses (in dose-
response in both sexes), decrease incidence of enlargement of the adrenal gland (in dose-
response in females), increase lesions in the respiratory tract (in dose-response in all groups),
decrease adrenal glands (HD females), swelling of the gastro-intestinal tract, and abnormal
content in the small intestine (males, MD and HD). In addition, injury-related to gavage
treatment was reported as thickening of the diaphragm, adhesions in the lung, abnormal
appearance and abnormal shape of the esophagus, abnormal consistency, discoloration and
raised area of skeletal muscle, fluid accumulation, abnormal content and thickening in thoracic
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cavity, mass and enlargement of thymus, and adhesions of trachea (Sponsor’s Tables):
Summary Gross Pathology Findings — Unscheduled/Scheduled Euthanasia

Group
Daose (mg/kg/day)
No. animals examined

Males

Females

1
1]

65

2

100
65

3

600
65

2000

4

65

Rowm

2

100
65

3 4
600 2000
65 65

Caecum
Dastension

0

6

0

Colon
Dastension

Duodenum
Distension
Abnormal content

[§]

Ileum
Distension
Abnormal content

Summary Gross Pathology Findings — Unscheduled/Scheduled Euthanasia

Group
Dose (mg/kg/dav)
No. animals examined

—
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Gom

3
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4
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Gow

2
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65

3
G600
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oQ

7
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3
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=]

0]
o

o]
2

Stomach
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<

13

o

o]

Mass
Subcutaneous mass(es)

21

13

14

10

38

36

Adrenal Gland
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Enlargement

[

£

=
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Foci, pale
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Abnormal consistency
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Spongy
Dark
Firm
Small
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oo

[=R=]=]

= o0

Organ Weights

Organ weights changes were summarized as follows:

e Thymus: Increased relative to body weight in HD-treated animals and also MD-treated
females with no correlating histopathological findings (probably due to gavage treatment)

e Adrenal and pituitary gland: Increased relative to body weight in HD-treated males with
gross pathology and microscopic findings (diffuse hypertrophy of the zona fasciculata).
According to the Sponsor, this finding was non-specific secondary lesions due to stress-
related for the treatment.
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e Lung: Increased relative to body weight in HD-treated animals. Most animals had similar
lung weights; however, 4 animals in both genders had very high values (probably due to
gavage treatment).

Histopathology

Peer Review: yes
Neoplastic:
Ovaries:

Benign sex cord stromal tumors of the ovaries in the high dose (2000mg/kg/day) females were
statistically significant by trend (P=0.0005) and pairwise comparison (P=0.0054):(control, 5/64;
low dose, 4/62; mid dose, 6/62; and high dose,11/64) by both statistical analyses from the
sponsor and the CDER. Moreover, 10 tumors were seen after dosing was stopped.

The benign ovarian sex cord tumor in this study at HD exceeded concurrent control and
historical controls and was drug-related.

Reviewer: The sponsor did not submit the historical control database; however, based on the
online historical control database ( ®@ Cri:CD(SD) rats; March2012), the incidence of
this tumor for the control group was higher than the historical control database (7% in this study
vS. 2% in the historical database). Moreover, the sex cord stromal tumors is about 8% of all
ovarian tumors in humans; development of these tumors requires a high level of gonadotrophin
stimulation (Dittrich et al., J cancer Res Clin Oncol 2001).

Sponsor’s Table:
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Focal proliferative lesions in the ovaries

Dosage level Epanova (mg/kg/day) 0 100 600 2000
Number examined overall 64 62 62 64
Sex cord stromal tumours, benign
Incidence 5 4 (53 11
Hyperplasia, sex cord stromal, mixed
munimal 24 21 24 22
slight 12 =] 6 12
moderate 5 1 s 3
marked 1 1 1 o]
Total 4z 32 36 37
Animals with either hyperplasia or tumour
Incidence 42 3z 36 39
MNumber examined up to week 66 11 13 25 38
Sex cord stromal tumours, benign
Incidence (o] 4] (4]} 1
Hvyperplasia, sex cord stromal, mixed
minimal 4 3 7 13
slight o (4] 2 3
moderate (4] 4] (4]} 1
Total 4 3 o 17
Animals with either hyperplasia or tumour
Incidence kS 3 o 17
Statistical evaluation from Sponsor:
TEXT TABLE E: Ovarian - sex cord stromal tumours and Focal hyperplasia
Diose level (mgdkg/day) Analysis®
] 1000 G 20000 (1} [a) 4 (%) (2 ()
Benign sex cond stromal umour
0 5 4 B L
E° 7.29 fR2 683 506
I'rend p O00ET 00003 ot 0inert a7 L5402
Mixed sex cord stromal focal hyperplasia
i} 42 32 ki v
E 40088 3889 3515 320w
Trend p noTiE™ 00586 00642 Qoose 01784 (L3650
Sex cord stromal tumour or focal hyperplasia
i} 43 32 i 39
E 4193 3584 3638 32ES
Trend p nn236* 0.0269% 0L.0387* 00781 D1aTe  L3T03

1]

For amalyses (1), (5), (4, (3) and (2) corresponding half-life is infinite, 32, 16, 8 and 4 weeks, Analvsis
{6) ignores tomours seen in groups 3 and 4 afier cessanon of dosing,  See methods section 2,19 for
significance codes,

1 = mumber of animals with lesion.

E = expected number assuming that age-specific lesion rates are independent of treatment.

Statistical evaluation from CDER:
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Tumor Incidence Significant Levels
Organ/Tumor C [LD [MD [HD [Trend [HDvsC [MDvs.C |[LDvs.C
Females: Number Evaluated | 64 | 62 62 64
Benign Sex Cord Stromal 5 4 6 11 0.0005 | 0.0054 0.2417 0.7172
Tumour

Cause of death mostly was non -neoplastic in respiratory tract with no significant incidence of

bronchial-alveolar neoplastic findings:

Statistical evaluation from CDER:

Reference ID: 3479646

Tumor Incidence Significant Levels
Organ/Tumor C [LD [MD [HD [Trend [HDvsC [MDvs.C [LDvs.C
Males: Number Evaluated 64 |62 |62 64
Bronchiolo-alveolar Adenoma | 2 0 1 1 0.4201 [ 0.7656 | 0.8069 |1
Females: Number Evaluated |65 |63 |65 |63
Bronchiolo-alveolar Adenoma | 0 0 1 0 0.379 |- 04032 |-
Statistical evaluation from Sponsor:
Statistical analysis of tumours ignoring cessation of dosing
1) Standard analysis - no change in trend by time
Group 1 b4 3 4
Dosage level (mg/kg/day) 0 100 600 2000 Total Trend
Lungs: bronchiolo-alveolar
carcinoma:Females
n g 0 1 0 1
Lungs: bronchiolo-alveolar
adenoma:Males
n 2 0 1 1 4
2) Trend dose drops with half-life=4 weeks as dosing stops
: Males
Ex P 09345
3 Trend dose drops with half-life=8 weeks as dosing stops
Ex P 0.9096
4) Trend dose drops with half-life=16 weeks as dosing stops
Ex P 090560
5) Trend dose drops with half-life=32 weeks as dosing stops
Ex P 0.90%6
6) Ignoring mmours in groups 3 and 4 after dosing stops
n 2 0 i} 0 2
E 1.33 067 (.00 0.00
Ex P 0.87RO 1.0} 1.0000 O.RTRO
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(6) Ignoring tumours in groups 3 and <4 after dosing stops
: Males
n 2 0 1] 0 2
E 1.33 0.67 .00} 0.00
Ex P 08780 1O 1.0000) 08780
: Total
n 2 0 0 0 2
E 1.33 0.67 (.00 0.00
Ex P DT80 10000 1.0000 05780

Pituitary gland: In LD-treated females, adenomas in the pars distalis was noted (p = 0.0418)
with no incidence of focal hyperplasia. The historical control database was not submitted;
however, this incidence is common in aged control rats, and significant finding at LD (~70%) in
this study is within the online historical control database ( ®®@- Cri:CD(SD)rats;
March2012; males:41% to 84% and females: 40% to 84%.)

Sponsor’s Table:
Tumours of the pars distalis in the pituitary gland of females

Dosage level Epanova (mg'kg/davy) 0 100 600 2000
Number examined overall 65 64 65 64
Adenoma, pars distalis

Incidence 51 45 35 35
Number examined up to week 66 12 13 26 37
Adenoma, pars distalis

Incidence 6 g | 8 | 14

Statistical evaluation from CDER:

Tumor Incidence Significant Levels
Organ/Tumor *C |LD |MD [HD |[Trend |[|HDvsC [MDvs.C [LDvs.C
Males: Number Evaluated 65 65 63 64
Par Distalis Adenoma 38 [37 [25 [28 0.4764 [ 0.5723 [0.8742 |0.6108
Females: Number Evaluated 65 64 65 64
Par Distalis Adenoma 51 [45 [35 [35 0.604 [0.8226 [0.9525 | 0.8897

*C=Negative Control

Skin: squamous cell papilloma was reported with a positive-dose related trend in males and for
sexes combined (p<0.01; sponsor’s analysis). This incidence was 1/controls, 1/MD and 6/HD.

This finding occurs in aged control rats and incidence of 9.3% at HD is within the historical
control database range for males (online; ®@- Cri:CD(SD)rats; March2012).
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Sponsor’s Table:

TEXT TABLE H: Skin (extra section) — squamous cell papillomas

Drose level (mgdkefday)

] 1040 GO 20000 Trend”
Males n" 1 0 0 4
B 1.31 1.33 1.25 1.11 OLooFot
Females ™ ] o 1 4]
Sexes combaned ™ 1 (] 1 4
E 1.52 1.47 1.58 1.44 00045

Assuming a half-life of 16 weeks. See methods section 2.1.9 for significanee codes,
1 = number of animals with lesion,

E = expeciad number assuming that age-specilic lesion rates are independent of
treatiment.

Statistical evaluation from CDER:

Tumor Incidence Significant Levels
Organ/Tumor *C |LD [MD |HD |[Trend |HDvsC | MDvs.C | LD vs.
Males: Number Evaluated 65 |65 |65 65
Squamous cell Papilloma 1 0 |o 4 ]0.0060 |0.0759 |1 | 1
Females: Number Evaluated | 65 |65 | 65 65
Squamous cell Papilloma 0 [0 [1 0 [0.3793 |- 104032 |-

*C=Negative Control

Mammary gland tumors were not statistically significant (Sponsor’s Table):

TEXT TABLE I Mammary gland tumours

Dose level (mglkpiday)

Sex Tunmour type 0 100 600 2000 Trend p*
Male Fibroadenoma 1 0 I (] nossa
Adenoma 1 0 0 0
Any benign tumour b 0 1 3 nossa
- Analysis (6" 2 4] 1 2 00734
Female Adenocarcinoma 19 16 16 2 (1438
Adenocarcinoma in fibroadencma T 10 7 2 (L4003
Malignant mixed wmour 0 1 1 0
Any malignant lumour 22 el | 19 S 00895
Analvsis &) 22 21 11 2 (L3182
Fibroadenoma 26 21 13 & 0.1457
Adenoma 1 2 0 (0 04969
Fibroadenoma with atypia 2 4 fr 3 (1.5321
Any benign tumour 32 25 16 g 01070
- Analysis (6)" 3z 25 10 ¥ 0.2277
Any tmour 44 38 33 157 00170
- Analysis [ 46 38 20 4 00467
Sexes combined  Fibroadenoma 27 21 14 9 0.6367
Adenoma 2 2 0 (1 04424
Any benign tumour 34 25 17 - (L4855
- Analysis (6)° 3 25 11 5 (L7955
Any tmour 4% 38 34 1% 00997
- Analysis (6 48 38 21 ] (L2288

Assuming a half-life of 16 weeks. See methods section 2.1.9 for significance codes.
Ignoring tmours seen in groups 3 and 4 after cessation of .'iming.

Statistical evaluation from CDER:
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Tumor Incidence

Significant Levels

Mammary gland tumors *C LD MD |HD | Trend HDvsC |MDvs.C |LDvs.C
Males: Number Evaluated 65 64 62 64

Fibroadenoma 1 0 1 3 0.0284 | 0.1569 0.6513 1
Fibroadenoma/Adenoma 2 0 1 3 0.0633 0.2889 0.7975 1
Females: Number Evaluated 65 64 65 64

Fibroadenoma 26 21 13 6 0.9883 | 0.9933 0.9350 0.7624
Fibroadenoma with Atypia 8 4 6 3 0.5532 | 0.8146 0.5297 0.9170
Fibroad./Adenocarc./ Adenoma | 46 37 32 15 0.9970 | 0.9992 0.8794 0.8989

*C=Negative Control

Non Neoplastic

Non-neoplastic findings were reported for animals that were dosed for the same period of
treatment (males: up to 84 weeks and females up to 66 weeks). Dose-response gavage/reflux-
related non neoplastic findings in the larynx (squamous metaplasia), lungs (bronchus-

associated lymphoid tissues in males), nasal cavity (squamous metaplasia), and trachea.

Additional non-neoplastic findings were noted in MD and HD-treated animals in the kidneys
(tubular dilatation); large and small intestine (lumen dilation and crypt hyperplasia); and liver
(focal mononuclear cell inflammatory infiltrates). Sponsor’s Tables:

Treatment-related non-neoplastic findings i the kidneys

Sex hale Female
Dosage level Epanova o | wo | 600 | 2000 | © | 100 | 600 | 2000
(mgkg/day)
MNumber examined 25 32 43 45 12 13 26 32
Dnlatation, tubular, bilateral
mimimal 0 1 6 5 0 0 5 6
slight ] 0 0 1 0 0 2 2
Total ] 1 3] G 0 0 7 2
Treatment-related non-neoplastic findings in the large intestine
Sex Male Female
Dozage level Epanova 0 1wo | soo | 2000 0 w0 | soo | 2000
(me/kg/day)
Number examined: caecium 25 31 40 12 13 26 3g
Number examined: colon 25 32 43 45 12 3 26 38
Number examined: rectum 25 31 40 12 26 38
Dnlatation, lumen
Caecum ] 1 0 a a ]
Colon o Q o 0 [} 0 0
Recum o Q 0 1 0 a 0 0
Hyperplasia, crypts
Caecum 0] Q 2 2 0 1 1 ]
Colon o Q 1 1 0 a 1 4
Rectum o Qa o o 0 a 1 3
83
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Treatment-related non-neoplastic findings in the larymx

Sex Male Female
?;g}f;é:gl Epanova o | 100 | 600 | 2000 | o | 100 | 600 | 2000
Number examined 23 30 40 44 12 13 26 37
Ezxundate, mflammatory/ mucous, lumen
minimal 1 2 6 10 o Q 1 1
slight | 0 0 2 1 o 0 o 0
SEVeTe 0 a 1 0 o a 0 0
Total 1 2 9 11 o Q 1 1
Inflanmmation lamina propria, acute
minimal 0 0 2 7 o a 1 2
slight | 0 0 4 2 o Q 0 3
marked | O 0 1 0 o Q 0 0
Total 0 0 7 9 o a 1 5
Treatment—rf]a;e-c-i-;:c;:;-:;n;ﬂ_]:-la;a-ﬁc_ E.lz-iu:gs. mn the larynx
Sex Male Female
Eif;ﬁ.jml Epanova o | 100 | 600 |2000| o | 100 | 600 | 2000
Number examined 25 30 40 44 12 13 26 37
Necrosis/atrophy, epithelial
minima] 0 0 1 3 0 a 2 1
slight | 0 0 2 1 o 0 3 1
moderate 0 0 2 4 0 0 0 1
marked | 0 0 3 3 0 a0 1 3
SeVere 0 0 2 2 0 a 0 1
Total 0 0 10 13 0 a0 6 7
Metaplasia, squamous
minima] 2 5 2 17 o 1 5 6
slight | 0 0 1 6 0 a0 1 5
moderate 0 0 2 1 0 0 1 1
marked | 0 0 0 1 0 a il 1
Total 2 5 11 23 0 1 7 13
Treatment-related n;;:;E;;I;ggg findings in the liver
Sex Male Female
E_f;}f;.;:gl Epanova o | 100 | 600 |2000| o | 100 | 600 | 2000
Number examined 23 32 43 43 12 13 26 38
Infiltrate, inflammatory, monomuclear cell, focal
muinimal i} 1 4 3 2 2
slight | 0 a 0 1 0 2
Total 0 1 4 4 2 4
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LI LEUEL-L A el L-UeU Pl L0 LLEIIIES L1 L T

Sex Male Female
{Dﬁjﬁé:‘;] Epanova o | 100 | 600 |2000 | o0 | 100 | 600 | 2000
Number examined 24 32 43 44 12 13 26 35
Bronchus-associated lymphedd tissue, prominent
minimal 0 2 3 6 0
shght 0 0 1 1 0 0 0
Total o 2 4 1
L TeATMENT-TEIATeq NON-NECPIASTC INANES N e NS5
Sex Male Female
gf;ﬁéﬁ] Epanova o | 100 | 600 |2000 | o | 100 | 600 | 2000
Number examined 24 32 43 44 12 13 26 35
Inflammation, bronchiclo-alveolar
minimal 0 5 6 12 0 2 0 5
slight 0 0 3 8 0 0 4 3
moderate 0 0 11 10 0 0 5 2
marked 0 1 3 0 0 3 1
severs 0 0 7 ] 0 0 11
Total 0 6 X7 41 0 2 12 22
Inflammation, bronchiclo-alveclar: type
Chronic with fibrosis 0 6 17 34 0 2 16
Acute with necrosis 0 0 13 13 ] 0 g 10
Acute, suppurative 0 4 9 0 1 7
Areas of underinflation/collapse
minimal 0 3 6 6 0 0 5 2
slight 0 0 2 5 0 0 2 1
moderate 0 0 0 1 0 0 0 0
Total 0 3 g 12 0 0 7 3
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Macrophages, alveolar, aggregations
mimmal [ 11 19 16 14 3 7 10 13
shght | 0 0 g 14 0 1 4 11
moderate ] 0 2 3 0 0 1 6
marked | 0 0 0 1 0 0 1
Total | 11 19 26 32 3 8 16 3l
Macrophages, alveolar, pigmented, focal
minimal 5 5 12 18 0 0 3 4
shight [ 0 3 2 3 0 0 0
Total b 8 14 21 3
Basophilic (mmecous) material. airways
minimal 0 0 2 8 0 3
shght [ 0 0 0 0 0 0 0 0
Total 0 0 2 g 0 3
Hyperplasia, bronchiole-alveclar, bronchiolisation
minimal 1 0 5 9 0 3 5
shight | 0 0 0 0 0 2 0
Total 1 0 5 3 5
I'reatment-related non-neoplastic findings m the hings
Sex Male Female
?ﬂf;“f:ﬁ‘;] Epanova 0 | 100 | 600 | 2000 | 0 | 100 | 600 | 2000
Number examined 24 32 43 44 12 13 26 35
Oedema, mtra-alveclar
minimal 3 3 4 1 1 1 1 0
shight o 1 3 3 0 0 4 1
moderate 1] 0 1 0 0 0 2 2
marked o 0 0 0 0 0 0 1
Total 3 4 2 4 1 1 7 4
Bronchiectasis
minimal 0 3 5 0
shight o 0 1 4 0 0 0
Total o 4 9
Emphysema, focal
mmmal| 0 | 0 [ 0o [ 0 [ 0o [ 0o | 1 |2
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Text Table 24
Treatment-related non-neoplastic findmes 1n Nasal cavity: Section 3

Sex Male Femals
{Dn:;f;zj Epanova 0 100 | 600 | 2000 | o 100 | 600 | 2000
Mumber examined 24 30 40 36 12 13 26 35
Increased sizelymphocyte density, MALT
minimal 5 4 10 14 1 2 1 8
shght 0 0 0 7 0 0 0 0
Total 5 4 10 21 1 2 1 8
Exudate, mnflammatory mmcons, lumen
minimal 0 1 11 4 0 1 7 8
shght 0 0 2 9 0 0 4 3
moderate 0 0 3 9 0 0 1 11
marked 0 0 0 2 0 0 0 1
8Vers 0 0 1 1 0 0 0 0
Total 0 1 17 25 0 1 12 23
Inflammation, lamina propra
minimal 0 0 2 9 0 0 1 3
shght 0 0 1 & 0 0 1 2
moderate 0 0 0 0 0 0 0 1
marked 0 0 0 1 0 0 0 0
Total 0 0 3 16 0 0 2 &
Mecrosis/atrophy, epithelial
muinimal 0 0 0 2 0 0 1 3
shght 0 0 & 2 0 0 2 4
moderate 0 0 1 & 0 ] 2 &
marked 0 0 0 3 0 0 2 &
EVETE 0 0 2 2 0 0 2 3
Total 0 0 9 20 0 0 9 12
Location, mflammatory & degenerative lesions
“entral region, bilateral 0 5 10 0 0 -] 7
Diffuse, bilateral 0 0 3 13 0 0 3 17
Metaplasia, respiratory
mummal 0 0 0 1 0 0 0 1
slight 0 0 0 3 0 0 0 1
moderate 0 0 0 1 0 0 0 0
Total 0 0 0 5 0 0 0 2
Syvnechiae, tuwrbinates
mimimal 0 0 0 & 0 0 1 9
shght 0 0 0 4 0 0 2 5
moderate 0 0 0 1 0 0 0 0
marked 0 0 0 0 0 0 0 1
Total 0 0 0 11 0 0 3 15
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A AL A A A B e eAEsaEALLE

Treatment-related non-neoplastic findings in Nasal cavity: Section 3

Sex Male Female
{an;ff;éj;g] Epanova o | 100 | 600 [2000 | o | 100 | 600 | 2000
Number examined 24 30 40 36 12 13 26 33
Inflammation, lamina propria
minima] 0 Q 2 o 0 0 1 3
slight | 0 Q 1 6 0 0 1 2
moderate 0 a 0 0 o 0 0 1
marked | O 0 0 1 0 0 0 0
Total 0 Q 3 16 0 0 2 6
Necrosis/atrophy, epithelial
minima] 0 Q 0 2 0 0 1 3
slight | 0 Q ] 2 0 0 2 4
moderate 0 a 1 ] 0 0 2 ]
marked | O a 0 8 o 0 2 6
severe 0 a 2 2 0 0 2 3
Total 0 0 g 20 i} 0 g 22

Treatment-related non-neoplastic findings in Nasal cavity: Section 4

Sex Male Female
ﬁjﬁ:ﬁl Epanova o | 100 | s00 | 2000 | o | 100 | 600 | 2000
Number examined 24 i1 40 36 12 13 26 35
Exudate, inflammatory/mmcous, hunen
minimal 3 2 7 13 0 ] ] g
slight 0 0 2 7 1] a 3 5
moderate 1] 0 1 4 0 0 2 1
marked 0 0 1 2 0 ] 1 1
Total 3 2 17 28 0 ] 12 15
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Treatment-related non-neoplastic findings in MNasal cavity: Section 4

Sex Male Female
gf;f;é:‘;] Epanova o | 100 | 600 |2000| o | 100 | 600 | 2000
Number examined 24 31 40 36 12 13 26 35
Inflanmmation, lamina propria
minimal o 0 1 7 0 0 3 5
Slight | 0 0 2 7 0 0 1 2
moderate 0 0 0 ] 0 0 1 0
marked [ 0O 0 1 1 0 0 0 0
Total 0 0 4 15 0 0 5 7
Necrosis/atrophy, epithelial
shght [ 0 0 1 1 0 0 0 2
moderate 0 0 1 3 0 0 0 1
marked [ 0 0 2 0 0 0 3 2
SeVere 0 0 ] 7 0 0 7 7
Total 0 0 10 11 0 0 10 12
Metaplasia. squamous
minimal o 0 0 3 0 1 0 3
Slight | 0 0 2 1 0 0 0 0
moderate 0 0 1 :) 0 0 2 2
marked [ 0O 0 0 3 0 0 0 4
SeVers 0 0 0 1 0 0 0 1
Total 0 0 3 14 0 1 2 16
Treatment-related non-neoplastic findings in the larynx
Sex Male Female
?ﬂf;ff;é:g] Epanova o | 100 | 600 |2000| o | 100 | 600 | 2000
Number examined 25 30 40 44 12 13 26 37
Necrosis/atrophy, epithelial
minimal o 0 1 3 0 a 2 1
slight o 0 2 1 0 0 3 1
moderate 0 0 2 4 0 0 0 1
marked o 0 3 3 0 0 1 3
SEVETE 0 0 2 2 0 0 0 1
Total o 0 10 13 0 0 & 7
Metaplasia, squamous
minimal 2 5 8 17 0 1 5 &
slight o 0 1 6 0 0 1 5
moderate 0 0 2 1 0 0 1 1
marked o 0 0 1 0 0 0 1
Total 2 5 11 25 0 1 7 13
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lreaiment-related non-neoplasne indings 10 the trachea

Sex Male Female
{Dn‘:gig:;‘f}l Epanova 0 | 100 | 600 |2000| o | 100 | so0 | 2000
Number examimed 24 E3 | 39 44 12 13 26 38
Exudate, mnflammatory mmeons, lumen
minimal 0 2 8 0 0 1 2
shight 0 0 0 1 0 0 0 1
Total 0 0 2 9 0 0 1 3
Inflammation, lamina propria
minimal 0 0 & 8 0 2
shght 0 0 1 2 0 0 0 1
Total 0 0 7 10 0 1 4 3

T I e R

Treatment-related non-neoplastic findings mn the trachea

Sex hale Female
{Dn‘:;f:i:l Epanova 0 100 | 600 | 2000 | O 100 | 600 | 2000
Humber examined 24 31 39 44 12 13 26 33
Wecrosis/atrophy, epithelial
minimal 0 0 0 1 0 0 0 0
slight 0 0 0 0 0 0 1 1
moderate 0 0 0 0 0 0 1 0
marked 0 0 0 3 0 0 1 2
zavars 0 0 9 10 0 0 4 5
Total 0 0 9 14 0 0 7 g
Hyperplasia, epithelial
minimal 0 0 3 5 0 1 0 1
slight 0 0 1 4 0 0 1 &
moderate 0 1 0 1 0 0 0 0
Total 0 1 g 10 0 1 1 7

Toxicokinetics

TK parameters were not calculated; samples were collected at several time points to measure
the plasma concentration of EPA and DHA. Findings of these data suggested that at LD level,
both EPA and DHA levels increased in all treated animals over time. However, at MD and HD,
saturation for both EPA and DHA was reported for all treated animals. In females, both
compounds levels increased from Day 1 to Week 13 and then stayed at the same level. In
males, both compounds levels stayed in the same levels at all-time points. Sponsor’s Table:
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Mean concentrations (ug/mL) of EPA and DHA®

Group/dose level (mg/kg/day)
1M M 3iM 4M 1F 2F 3F 4F
(0) (100) (600) (2000) (0) (100) (600) (2000)
EPA
Day 1 438 89.0 860 956 15.8 59.0 263 403
Week 13 27.6 150 1143 813 221 222 877 725
Week 26 23.6 276 1019 522 33.0 414 779 719
DHA
Day 1 173 107 506 555 8§39 822 183 249
Week 13 105 149 604 465 97.1 231 496 405
Week 26 124 220 514 308 150 364 442 464

* Blood samples collected from the same 3 animals/group on each oceasion , where possible

Dosing Solution Analysis:

Epanove was extracted every day from the capsules.

Study title: Epanova: 26-Week Repeated Dose Oral Carcinogenicity Study in Tg.rasH2

Mice

Study no.: AD29PL.7G8R.BTL

Study report location: eCTD

Conducting laboratory and location: 26
Date of study initiation: 19 July, 2011

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity:

Epanova, lot#: 3130616 with batch
number:36355; Purity: NA

CAC concurrence:

Yes

Key Study Findings

Statistically Significant Neoplastic Findings:

None

Non-Neoplastic Findings:

e HD (4000mg/kg/day) treated animals were removed from the study on Day 73 (Week 10)

with 50% surviving. There was an increase in mortality in males (in all LD, MD and HD) and

females (in MD and HD) with no evidence of an increase in incidence of tumors in either
sex. Cause of death was due to respiratory system injury.
e Body weights (gain) decreased in all animals at 2000 and 4000 mg/kg/day.
e Microscopic findings were observed for hyperplasia in the non-glandular portion of the
stomach and for inflammatory lesions in the nasal cavity, trachea, and lungs.

Maximum Clinical Exposure:

TK parameters were not calculated. Exposure multiples for transgenic studies are not typically

included in labeling.
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Adequacy of Carcinogenicity Study

The Committee concurred that the study was adequate.

Appropriateness of Test Models

The test model was appropriate to assess the carcinogenic potential of Epanova. Positive
control animals exhibited the expected results

Evaluation of Tumor Findings

There were no tumor increases in any Epanova treatment group that were considered
treatment-related (ECAC concurred).

Methods
Doses: 0 (water), 500, 1000, 2000, and 4000 mg/kg/day
1000 mg/kg/day for urethane (positive control)
Frequency of dosing: Daily for 26 weeks
Dose volume: 4.4 (Water; negative control), 10.0 (urethane, positive
control), 0.55, 1.1, 2.2 and 4.4 mL/kg/day (Epanova)
Route of administration: Oral gavage except for urethane formulated (3 i.p.
injections on Days 1, 3, and 5)
Formulation/Vehicle: Sterile Water for Injection, USP
Basis of dose selection: ECAC concurrence and was based on 2-week non-GLP
pilot study and maximum feasible dose at HD in mice.
Species/Strain: Hemizygous Tg.rasH2 mice
Number/Sex/Group: Epanova/30 mice/sex/group
Positive control (Urethane in Saline) /20 mice/sex/group
Age: 5 to 6 weeks
Animal housing: Individually housed in polycarbonate cages
Paradigm for dietary restriction: Harlan TEKLAD Global Diet: #2018CM (Certified 18%
Protein Rodent Diet, Harlan TEKLAD, Madison WI) in
meal form, in stainless steel rodent feeders, ad libitum.
Dual control employed: There were Positive and negative control groups
Interim sacrifice: No
Satellite groups: 8/sex/Epanova groups
Deviation from study protocol: Because of mortality and sings of toxicity in HD-treated
males, surviving males, were sacrificed on Day 73.

Observations and Results
Mortality

There was an increased incidence of dose-response mortality in both genders. HD
(4000mg/kg/day) treated animals were removed from the study on Day 73 (Week 10) with 50%
surviving. Mortality was higher in males than females and at HD, was higher than the positive
Control (urethane).
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Cause of death was due to aspiration of the test article based on pathological findings in the
respiratory system (nasal cavity, trachea, lungs).

Positive control animals showed expected mortality (6/20 males and 7/20 females).
Sponsor’s Table:

Text Table 1: Summary of Survival

Mominal Dose | 0 | pc | so00 | 1000 | 2000 | 4000
Males

Number At Initiation 30 20 30 30 30 30
MNumber Early Deaths o ] 5 3 14 15
Mumber At Terminal 30 14 25 27 16 15"
Sacrifice
%o Surviving to Terminal 100 .0%% TO.0% B3.3% 0. 0% 53.3% 50.0%
Sacrifice

Females
MNumber At Initiation 30 20 30 30 30 30
MNumber Early Deaths 1 7 5] 5 10 15
Mumber At Terminal 29 13 24 25 20 15
Sacrifice
%o Surviving to Terminal 96. 7% 65.0% B0.0%% B3.3% 66 7% 50.0%
Sacrifice
= 4000 mg'kg'day males scheduled termination was on Day 73; Positive Control (PC)

scheduled termination was on Day 122 (males) and Day 120 (females).

CDER statistical analysis:
Survival Times in Male Tg.rasH2 Mice

Dose Group Dosage Survival Time in Days

1. Water 0 *183(30)
2. Urethane 1000 4, 58, 66, 83,101,115, *122 (14)
3. Low 0.55 5,109,113,116,134, *184(25)
4. Low-Med. 1.1 10, 69,113, *184(27)
5. High-Med. 2.2 14, 38, 40, 45, 76, 112,113,117,118,143,145,161,163, 179, *183(16)
6. High 4.4 27, 31, 36, 36, 38, 44, 45, 48, 48, 54, 59, 62, 71, 71, *73(16)

Table 5. Survival Times in Female Tg.rasH2 Mice

Dose Group Dosage Survival Time in Days

1. Water 0 113, *183(29)
2. Urethane 1000 93,103,106,112,117,118,120, *120 (13)
3. Low 0.55 117,128,132,132,154,179, *184(24)
4. Low-Med. 1.1 49, 95,107,111,150, *184(25)
5. High-Med. 2.2 73, 80, 83, 84,110,114,114,116,137,175, *183(20)
6. High 4.4 15, 34, 41, 49, 80,110,113,117,126,140,141,153,157,174,176, *183(16)

Sponsor’s Figures:
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as Male Survival
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Clinical Signs

Clinical signs of hypothermia, thinness, decreased motor activity, ruffled fur, hunched or
prostrate (rarely) posture, and labored or rapid and shallow breathing were seen in a dose-
response in Epanova treated animals.

Positive control animals were reported for expected clinical signs of decrease motor activity,
thinness, hunched posture, ruffled fur and masses; hypothermia and rapid and shallow
breathing.

Body Weights
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Animals were treated at MD and HD showed loss of body weight gain as follows:

In males: On Day 73 (termination), at 4000mg/kg/day, the mean body weight gain from the first
Day was 30% lower that the control group; and on Day 183 (scheduled termination), at 2000
mg/kg/day, the mean body weight gain from the first day was 44% lower than the control group
(ss on Days 127, 141 and 183).

In females: On Day 183 (scheduled termination), at 4000mg/kg/day, the mean body weight gain
was 64% lower than the control group (ss from Day 57); and at 2000mg/kg/day, the mean body
weight gains from the first day was 35% lower than the control group (ss from Day 155).

Positive Control: Body weight means decreased significantly from Day 8 due to decreased
motor activity, and caused increased body weights toward the end of the study due to the
development of lung and spleen tumors.

Sponsor’s Figures:

MALE MEAN BODY WEIGHTS - MAIN STUDY

Male Body Weights
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Study Week

Group 1 - 0 mg/ko/day (Hegative Control) Group 2 - 1000 mg/kg/day (Positive Control)
Group 3 - 500 mg/kg/day Group 4 - 1000 mg/kg/day Group 5 - 2000 mg/kg/day
Group 6 - 4000 mg/kg/day

FEMALE MEAN BODY WEIGHTS - MAIN STUDY
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Female Body Weights
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Study Week

Group 1 - 0 mg/kp/day (Negative Control) Group 2 - 1000 mg/kgiday (Positive Control)
Group 3 - 500 mp/kp/day Group 4 - 1000 mg/kp/day Group 5 - 2000 mg/kp/day
Group & - 4000 mg/ kg day

Feed Consumption

Changes in food consumption were not in a dose-response. Food consumption was lower (ss)
for HD-treated females compared to control from Day 64 to day 113.

Gross Pathology

Only positive control-treated animals were observed with pulmonary and splenic lesions as
expected for urethane treatment.

Organ Weight

Sponsor’s Table below shows all changes for organ weight; these changes were not correlated
with any gross or microscopic lesions.
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Text Table 3: Absolute and Relative Organ Weichts

Parameter Males Significant Difference Compared
Group No.*® to Group 1 (%)
Brain Weight 5 L (3 8%)
Kidnevs Weight 5 L (12.5%)
Liver Weight 5 L (12.7%0)
Relative Heart Weight 3 T (12.5%)
Relative Spleen Weight 5 T (14.3%)
Par i Females Significant Difference Compared
arameter ) . . )
Group No. to Grouap 1 (%)
Brain Weight & L (8.6%)
Relative Brain Weight 5] T (6.4%)
Kidnevs Weight & L (9.6%)
Relative Kidneys Weight 3.4,6 T (6.1%0), T (6.0%), T(5.6%)
Liver Weight 5, 6 L (9.9%), | (15.3%0)
Relative Liver Weight 5 L(4.1%)
Relative Spleen Weight 3 T(23.3%)

T = Stanstecally significant (p < 0.05) increase, compared to Group 1.

| = Statistically significant (p < 0.05) decrease, compared to Group 1.

(%) = Percent difference from the control group.

* = Group 6 males were termunated on Day 73, without a concurrent control.

Dose: Group 1 -0 mg'kg/day Group 3 - 500 mg/'kg'day Group 4 - 1000 mg/'kg'day
Group 5 - 2000 mg'kg/day  Group 6 - 4000 mg/'kg'day

According to the Sponsor, the decrease in absolute organ weight of liver was due to glycogen
depletion of liver noted in animals in this group.

Histopathology
Peer Review
Yes
Neoplastic

In female mice, the test of trend for the alveolar-bronchiolar adenoma of the lungs was identified
statistical significant by the CDER biostatistics (p = 0.009); however, the comparison between
Epanova treated groups to the negative control group was not significant (Sponsor’s Table):

97

Reference ID: 3479646



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

Text Table 3: Lung Tumors

NALE
Group Group Group Group Group Group HCR
1 2 3 1 5 6 i
Number 30 20 30 30 30 30
Exammed
pirwpeng 1 0 2 1 1 0 0-6
single
Adencaa, 0 19 0 0 0 0 0-1
multiple
Carcmoma 0 = 1 0 O 0 0-2
Tumors
FEMAILE
Group Group Group Group Group Group HCR
1 2 3 <4 5 [s)
iy 30 20 30 30 30 30
Exammed
Adencme, 0 0 1 0 3 3 0-6
single
Adenoma,
> -
multiple 0 20 O 0 O 0 0-1
Carcmoma 1 14 1 1 0 0 0-1
All Lung 1 20 2 1 3 3 0-6
Tumors
Group 1 -0 mg'kg'day Group 2 — positive control, urct hanc Group 3 - S00 mg' kg/day
Group 4 - 1000 mg/'kg/day Group S - 2000 mg'kg/day Group 6 - 4000 mg/'kg/day

" Number of tumor bearing animals.
HCR: Historical comtrol range

All incidences of multiple adenomas, carcinomas, and the combined incidences of all tumors in
the vehicle control and Epanova treated animals were not statistically significant by trend and/or
pairwise (Sponsor’s Tables):

NALE
Group 1 Group 3 Group 4 Group S Group 6 HCOCR
Number 30 30 30 30 30
Examined
Splcen — O 1 O 1 0—3
Ear' [5) 1 [5) [5) [&) NR
Kidney (8] 1 O O O NR
L ung (8] 2 O (8] (8] -1
Testes' O O 1 O O 0-1
Skull O 1 O (8] (8] NR
Total Tumors =+ S 2 (8] 1 0—3
FENAILE
Group 1 Group 3 Group 4 Group S Group 6 HOCR
N ber 30 30 30 30 30
Examined
Splcen 1 1 o 1 (o) 03
Multi-centric 1 o o o O 0-1
Mammary
Gland = (8] O O 1 O O-1
Salivary Gland O 2 O O O NR
Skin O O O O 1 -1
Lltcrus O 1 1 O (8] 0-2
Total Tumors 2 -1 1 2 1 0-5
Group 1 - 0 mg/kg/'doay Group 3 - S00 mg'kg/day Group 4 - 1000 mg'kgs/day
Group S - 2000 mg/'ks/day Group 6 - 4000 mg/kg/day
! A hcmangioma was diagnoscd for this organ. For all othcer organs, a hcmangiosarcoma was
dmmgnosed. (b)(4)

NER: Not recorded in
HCR: Historical conool rangc

Hastorical Conool Databasc.

98

Reference ID: 3479646



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

NTALE
Group 1 | Group 3 | Group 4 | Group 5 | Group 6 | HCR
Number Examined 30 30 30 30 30
Harderian Gland.
2 2 0 0 0 0-2
adenoma
Harderian Gland,
N (4} o o0 1 o NR
carcinoma
Liver, adenoma 1 0 0 (8] 0 0-1
Stomach., papilloma O (4} 0 1 0 0-1
Skin, lymphangioma 0 1 0 0 0 NR
FEMALE
Group 1 | Group 3 | Group 4 | Group 5 | Group 6 | HCR
Number Examined 30 30 30 30 30
Nasal Cavity,
¥ 0 1 0 0 0 NR
sarcoma
Harderian Gland,
1 1 o0 0 o0 04
adenoma
Harderian Gland,
; 1 o 0 (4} o 0-2
carcinoma
Heart, sarcoma 0 1 0 0 0 NR
Mandibular Lymph
node. 0 0 0 1 0 NR
lymphangioma
Mamma: Gland,
Yy 0 1 0 0 0 0-1
Iyvmphangioma
Stomach, papilloma 1 0 [ 1 0 0-1
Group 1 - 0 mg/kg/day Group 3 - 500 mg/'kg/day Group 4 - 1000 mg'kg/day
Group 5 - 2000 mg/'ke/dav CGroup 6 - 4000 mg/kg/day
NR: Not recorded in (b) @ ictorical Control Database.
HCR: Historical conool range
Tumor Summary: Males
: Nember of Animals with Tumor (a)
’’’’’’ 500 1000 2000 4000 P
ORGAN TUMOR DAY CONTEXT Control mg/kg/day mg/kg/day mg/kg/day mg/kg/day
ExRR EMANGIOMA (B) 108 177 o T o o ¢ R
HARDERIAN GLANDS ADENCMA (B} 1-E08 I 0/0 0/5 0/3 0/14 0/30 0/0
Tern 1 2/30 2/25 0/27 0/16 0/0 0/0
CARCINCMR (M) 1-E08 I 0/0 0/5 0/3 0/14 0/30 0/0
Tern 1 0/30 0/25 0/27 1/16 0/0 0/0
CARCINOMZ / ADENOMA 1-205 I 0/0 0/5 0/3 0/14 0/30 0/0
Tern 1 2/30 2/25 0/27 1/16 0/0 0/0
KIDNEYS EEMANGIOSARCOMA (M) 1-E08 I 0/0 0/5 0/3 0/14 0/30 0/0
Tern 1 0/30 1/25 0/27 0/16 0/0 0/0
LIVER EEPATOCELLULAR ADENOMA (B) 1-E08 I 0/0 0/5 0/3 0/14 0/30 0/0
Tern I 1/30 0/25 0/27 0/16 0/0 0/0
LUNGS WITH BRONCHI ALVEOLAR-BRONCHIOLAR ADENOMR (B) Inter I 0/0 0/0 ojo 0/0 o/0 14/14
1-E0S 1 0/0 0/5 0/3 0714 0/30 172
Term I 1/30 2/2% 1/27 1/16 o/0 0/0
58 F/M 0 0 0 0 Y 1
o6 F/M 0 0 0 0 Y 1
83 F/M 0 0 0 0 Q 1
101 E/M 0 0 0 0 0 1
ALVECLAR-BRONCHIOLAR CARCINGMA (M] Inter I 0/0 0/0 0/0 0/0 0/0 7/14
1-E08 I 0/0 0/4 0/3 0/14 0/30 1/6
Tern 1 0/30 0/25 0/27 0/16 0/0 0/0
116 F/M 0 1 0 o 0 0
ALVECLAR-BRONCHIOLAR Inter I 0/0 0/0 0/0 0/0 0/0 14/14
CARCINCMA/ADENOMA
1-E06 I 0/0 0/4 0/3 0/14 0/30 1/2
Contaxt - Contaxt of tumor for statistical analys T = Tncidantal; F/M = Fatal or Mortality Tndapandant

(3) T: Number of animals with tumor/Numbar of Animals exanined in the time interval

F/M: Nunmber of animalz with tumor at specifiad udy day
Tntar = TIntemittent Sacrifice; Term = Tarminal Sacrifice
EOS = end of study (up to terminal sacrifice) (B) - Benign (M) - Malignant
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Humber of Animals with Tumor {a)

SO0 1000 2000 4000 Bositive
CIRGEAN TIMOR DAY CONTEXT Control mg/fkgfday mgikg/day mg/kg/day mg/kg/day Control
LUNGE WITE ERONCHEI ALVEOLAR -ERONCEIOLAR Term I 1730 2725 1/27 1718 [ [T
CARCIROMAfADE ROMA
se F/M /] /] /] ] o 1
(1] Ffm o o o 1] v} i
a2 F/M /] /] /] 1] o 1
ipl F/M o o o o o i
1186 F/M ] 1 ] 1] 1] o
EEMANGIOEARCOMA (M) Inter I oo oso V] oo oo 4,14
i-E0s I oo oS4 ] nfi4 0F 30 ofe
Term I PR 1725 nreT Drig DS oso
113 F/M o i o o o o
MULTIFLE ORGANS EEMANGIO SARCOMA/ HEMANGIOMA Inter I oso ] R ofo ofo 14/14
1-EQS I oo b2 bfe bs1a 1730 175
Term I 4530 3fas 2727 Drig oS oio
101 Ffm o o o 1] v} i
108 F/M /] 1 /] ] o ]
113 F/M ] 1 ] 1] 1] o
SKIN (MAMMARY ARER) LYMPHANG ICMA  {E) 1-E05 I ] 1/5 R 0/14 of 30 ofo
Term I orIn bras braT Drig oS oio
EKULL CAF EEMANGIOEARDOMA (M) Term I ore 1/1 oS oo oo oro
SPLEEN EEMANGIOEARCOMA (M) Inter I oso ] R oS0 oo 14/14
i-E0s I ] L] R 0/14 1730 175
Term I 4730 br2s 1527 0fie oo oo
101 Ffm o o o 1] v} i
ETOMACH EAFILLOMA (E) 1-E05 I ] oss 0is3 1/14 o/ 30 oro
Tarm I bF30 br2s os27 [ FaT ofo oo
Context - Context of tumor for statistical amalysis: I = Incidentaly F/M = Fatal or Mortality Independent

{a) I: Number of animals with tumor/Number of Animals examined in the time interwval

F/M: Humber of animals with tumor at specified study day
Inter = Intermittent Sacrifice; Term = Terminal Sacrifice

E0S = and of study {up to terminal sacrifice) iB] -

Banign (M) - Malignant

HNumbar of Animals with Tumor {a)

SO0 1000 2000 4000 Positive
CRGAN TUMOR DAY CONTEXT Control mgfkgi/day mgfkg/day mg/kgfday mg/kg/day Control
TESTES HEMANGIOMA (B} 1-E0s I [N [T [FE] 0/14 030 [
Term I of3n 0525 1727 bfie ofo ofo
Tumor Summary: Females
Humber of Animals with Tumor (a)
S00 1000 2000 4000 Positive
CRGAN TIMOR DAY CONTEXT Control mg/kg/day mg/kg/day mg/kgfday mg/kg/day Control
EONE, STERNUM ALVEOLAR-ERDNCHIOLAR CARCINOMA (M) 1-EQS I [T} o/e [ o/1n 015 [
Term I obr2g ofza 0/25 o/20 1S oS
150 F/M /] /] 1 ] /] /]
CAVITY, NASAL SRAROCOMA (M) 1-E0s I 0f1 0fe 0/s5 o/fio 0515 oo
Term I obr2g 1/24 0/25 o/20 1S oS
EARDERIAN GLANDS ADENCMA (B} 1-EQ0S I o1 ofe 0/s o/io 015 oS
Term I 1728 1/24 0/25 o/20 1S oS
CARCINOMA (M) 1-E0s I 0f1 0fe 0/s5 o/in 0515 oS0
Tarm I i1f29 of24 0F25 of20 oF15 ofo
CARCIROMA/ ADEROMA 1-E0E I o1 ofe 0/s o/io 015 oS
Term I 229 1/24 0/25 o/20 1S oS
EEART SARCOMA (M) 1-EQ0S I o/l o/e 0/s o/io 015 oo
Tarm I of29 1724 0F25 of20 oF15 ofo
LUNGE WITH EROMCEI ALVEOLAR-ERONCHIOLAR ADENCMA (E) Inter I oS0 ] oo ofo oio 13713
1-E0QE I oSl 1/6 LY oS 1715 oSO
Term I obr2g ofza 0/25 s 2715 oo
a3 F/M /] /] o ] /] 1
in3 Fim o o o o o i
106 F/M o o o o o i
112 F/M /] /] o o /] 1
117 F/M o o o o o i
11e F/M /] /] o ] /] 1
120 F/M o o /] o o 1
ALVEOLAR-BRONCHIOLAR. CARCINOMA (M) Inter I oS0 ofo o/fo oso oo 11713
i-E0S I ofi ofe oFfa oFin oF15 ofa
Tarm I 1729 1/24 0/25 o/20 0515 oo
Context - Context of tumor for statistical analysis: I = Incidental; F/M = Fatal or Mortality Independent

{a) I: Mumber of animals with tumor/Mumber of Animals examined in the time interwval

F/M: Number of animals with tumor at specified study day
Inter = Intermittent Sacrifice; Term = Terminal Sacrifice
E0S = end of study {up to termiral sacrifice)
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Kumber of Animals with Tumor (a)

500 1000 2000 4pon Positive
ORGAN TUMOR DAY CONTEXT Control mg/fkgfday mg/kg/day mg/kg/day mg/kg/day Control
LUNGE WITE EROMCHI ALVEOLAR-ERCNCEIOLAR CARCINGMA (M) 112 F/M [ ] ] ] [] 1
117 F/M ] 1] ] ] 1] 1
120 F/M o o o o o b
150 F/M o o 1 o ] (]
ALVEOLAR -BRON CEIOLAR Inter I oo o/fo oo oS0 ofo 13713
CARCTROMAADEHOMA
1-EQE I bf1 176 b/se oS 1715 oo
Term I 1/29 1/24 0/f25 3fa0 3f15 oo
a3 FiM i} v} o o v} i
103 FiM ] 1] ] ] 1] 1
1086 FiM i} v} o o v} i
112 F/M ] 1] ] ] 1] 1
117 F/M o o o o o b
iig F/M o o o o ] 1
120 F/M ] o o o o 1
150 F/M o o 1 o ] (]
EEMANGIOSAROOMA (M) Inter I oo oso bfo oo oo 413
1-EQE I 0/f1 0fE 05 o0 0f15 o7
Taerm I bf2e oS24 0/2s 0J/20 0S5 oS
LYMPH NODE, MANDIBULAR LYMPEANGIOMA (B) 1-B0S I ofi 0fé ofs 1510 0fis ofo
Term I bf2g Dr2a bf25 bf20 015 v
MAMMAFY GLAND HEMANGIOSARCOMA  {M) 1-EQ5 I o1 0/6 0/5 L] 0f15 ofo
Term I bf2G 024 0/25 of20 0f15 oo
114 F/M o o o 1 ] (]
LYMPEANG IOMA (E) 1-EQE I bf1 0fe b s 01 oo
Term I bf2g 1724 bf25 bf20 015 v
MULTICENTR IC HEMANGIOQEARCOMA (M) Inter I oo o/fo oo oS0 ofo 0f1%

Context - Context of tumor for statistical amalysis: I = Incidental; F/M = Fatal or Mortality Independent
{a) I: Kumber of animals with tumor/Hoembear of Animals examined in the time interval
F/M: Kumber of animals with tumor at specified stuedy day
Inter = Intemittent Sacrifice; Term = Temminal Eacrifice
EQS = and of study (up to terminal sacrifice) {B) - Benign (M) - Malignant

Number of Animals with Tumor {a)

200 1000 2000 4000 Positive

ORGAN TUMOR DAY CONTEXT Control mg/fkgfday mgfkg/day mg/kg/day mg/fkgfday Control
MULTICENTRIC HEMANGIO SARCOMA (M) 1-E08 I oso 0/e 5 osin [T [Tkl

Tarm I 0/2a o/24 0/25 o/20 0Fis ofo

113 F/M 1 /] /] o ] o
MULTIFLE ORGANS EEMANGTO SARODMAS HEMANGTOMA Inter I oso ] 0o 0o oo 12713

1-EQS I oo brs b5 bss 0f14 oso

Term I 1725 i 1/25 1720 0Fis ofo

93 F /M o o o o o 1

103 F/M o ] o ] i

106 F /M o o o o o 1

112 F/M /] o o /] 1] 1

113 F/M 1 o o /] ] ]

114 F/m o o o i 1] o

17 F/M /] o o /] ] 1

iie F/M o o o o 1] i

120 F/M o o o o 1] i

140 F/M o /] /] o 1 o

154 F/M o i ] o ] o
SALIVARY GLANDS HEMANGIO SARCOMA (M) 1-E08 I 01 0fs 0/5 osin DFis ofo

Term I (] 1f24 0/25 ] 0Fis ofo

154 F /M o 1 1] o o
SKIN EEMAMGIOEARCOMA (M) 1-EQS I oS oS ofo Dfo ofo ofo

140 F/M /] o o /] 1 ]
SPLEEN EFMANGIOSARCOMA (M) Inter I ofo ofo ofo ofo ofo 12713

1-EQE I o1 0fe 0/5 osin DF1s oso

Tarm I 17248 1724 0/25 1720 0Fis ofo

81 F/M o /] /] o ] 1

103 F/M o /] /] o ] 1

106 F/M o ] ] o ] i

112 F /M o 1] 1] o o 1

Context - Context of tumor for statistical analysis: I = Incidental; F/M = Fatal or Mortality Independent
{a) I: Humber of animals with tumor/Kumber of Animals examined in the time interwal
FfM: Mumber of animals with tumor at specified study day
Inter = Intermittent Sacrifice; Tarm = Terminal Sacrifice
EQE = and of study (up to teminal sacrifice) {E) - Banign (M) - Malignant

Kumber of Animals with Tumor (a)

SO0 1000 2000 4nnn Positive

CIRGAR TURMOR DAY CONTEXT Control mg/kg/day mg/kgfday mg/kg/day mg/lkg/day Control
SFLEEN HEMANGIOSARCOMA (M) 117 F/M 7] [7] [7] [7] [7] i

11e F/M o o o o o 1

120 F/M o o o o o 1
STOMACH PAPILLOMA (B) i-gos I 071 ofe 075 1/10 0715 oio

Term I 1729 nrza /25 nrs2n Di1s [T
UTERDS HEMANGIOSAROOMA (M) i-E0os I o/i 0f6 05 o/i0 0/15 oi0

Term I 0729 if24 1725 020 0715 ofo

101

Reference ID: 3479646



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

Non Neoplastic

Treatment-related non-neoplastic lesions were observed in a dose-response for hyperplasia of
non-glandular portion of the stomach (probably due to the irritation from treatment with no
tumors) and for inflammatory lesions in the nasal cavity, trachea, and lungs (due to aspiration of
the test article) (Sponsor’s Tables):

lext Table 7: Non-Glandular Stomach Hvperplasia

MALE

Group 1 Group 3 Group 4 Group 5 Group 6
Number 30 30 30 30 30
Examined
Minimal 0 1 2 5 5
Mild 0 0 1 1 3
Moderate 0 1 0 0 3
Marked 0 0 1 0 0

FEMALE

Group 1 Group 3 Group 4 Group 5 Group 6
Number 30 30 30 30 30
Examined
Minimal ] ] ] 3 2
Mild ] 1 4] 2 4]
Moderate 0 0 0 0 1

Group 1 - 0 mg'kg/day Group 3 - 500 mg/kg/'day Group 4 - 1000 mg/kg/day

Group 5 - 2000 mg/kg/’day  Group 6 - 4000 mg'kg/day
Reviewer: The hyperplasia of non-glandular stomach in group 6 was reported with no tumors
in stomach; however, these animals were removed from the study earlier due to the survival
rate.
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Text Table 8: Nasal Cawvitwv [ esions

MNIALLE
Group 1 Growup 3 Group <4 Group 5 Growup 6

Number 30 30 30 30 30

Examined

Submucosa, inflanmnati on

Minimal B B 12 11 21

i i s | 0 2 9 1 3

Exudative. inflammation

Minimal 1 1 3 -3 -3

Ml d 8] 3 1 b =

Moderate ] 1 3 & 5]

Marked 0 ) 0 1 2

FEMAILLE
CGiroup 1 Cirowup 3 Croup <3 Group 5 Cirowup 6

Number 30 30 30 30 30

Examined

Submucosa. inflammati on

Minimal 22 11 21 18 25

MAild 3 6] -3 5 3

Exudative, inflammmation

MMinimal ] 1 2 4 5

Ml d 0 0 5 10 15

Moderate 8] 1 -4 ) =

Marked 0 0 0 0 1
Group 1 - 0 mg'kg/day Group 3 - 300 mg/keg/day Grrowp 4 - 1000 mg'kg/day

1
Group 5 - 2000 mg'kg day Group 6 - 4000 mg/'bk g day

Text Table 9: Inflammmatorv Tracheal I esions

MALE

CGroup 1 CGroup 3 CGiroup <4 Group 5 Crroup &
E:“;:?:ed 30 30 30 30 30
Minimal 0 1 0 1 0
Mild 0 1 O -1 O
Moderate 0 0 O O O
Marked 0 1 1 2 o

FEMALE

Group 1 CGroup 3 Group <4 Group 5 Ciroup O
TE'“:“;:?:E a 30 30 30 30 30
Minimal 0 0 0 0 0
Mild 0 0 0 1 -1
Moderate 0 1 1 1 1
Marked 0 1 1 -3 3

Group 1 - 0 mg/'kg/day Group 3 - 500 mg/ kg day Group 4 - 1000 mg'ke/day

Group 5 -« 2000 mg/'kg/day Group & - 4000 mg/bg/day
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Text Table 10: Inflammatorv Lung Lesions in Bronchus

MALE
Ciroup 1 Group 3 Group 4 | Group 3 | Group 6
Number 30 30 30 30 30
Examined
Minimal ] 0 0 1 0
Mild 0 ] 0 1 0
Moderate 0 0 0 1 0
Marked 0 1 0 2 0
FEMALE
Ciroup 1 Group 3 Group 4 | Group 3 | Group 6
Number 30 30 30 30 30
Examined
Minimal 0 0 0 0 0
Mild 0 ] 0 0 0
Moderate 0 1 1 2 2
Marked 0 1 0 2 0
Group 1 - 0 mg'kg/day Group 3 - 500 mg'kg/day  Group 4 - 1000 mg'kg/day

Group 5 =2000 mg'kg/day  Group 6 - 4000 mg/kg/day

According to the Sponsor, “The lesions in the trachea of moderate to marked intensity were
characterized by necrosis of the tracheal epithelium, accumulation of necrotic debris and
degenerate neutrophils in the lumen. The lesions of minimal to mild intensity were characterized
by attenuation of tracheal epithelium and infiltration of mixed inflammatory cells in the
proliferating fibrous tissue that caused fronds or papillary projections to protrude in the lumen of
the trachea.” “Lesions in the lungs were mostly present in the primary bronchi at the bifurcation
as the trachea enters the lungs. The lesions in the bronchi were similar to those noted in the
trachea and were mostly of moderate to marked intensity, with only a few being of mild or less
intensity.”

Reviewer: The lack of tracheal lesions and inflammatory lung lesions in the HD Epanova-treated
males probably were due to early termination of this group.

Other histopathology findings in those animals that were removed early because of either
natural death or moribund sacrifice were involution of thymus (stress-related) and necrosis of
lymphoid tissue (in thymus, mandibular lymph nodes, mesenteric lymph nodes, and spleen).
According to the Sponsor, depletion of glycogen in the liver was considered by lack of
vacuolation of hepatocytes that would be seen normally. Sponsor’s Table:
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Text Table 11: Miscellaneous Lesions

MALE

Group 1 | Group 3 | Group 4 | Group 5 | Group 6
Number Examined 30 30 30 30 30
Duodenum infiltration pigmented 0 a 1 9 1
macrophages
Mesenteric Lymph Node
infiltration pigmented 0 1 5 15 0
macrophages
Thymus Involution 0 2 2 5 7
Thymus Necrosis 0 ] 0 3 4
Spleen Necrosis 0 ] 3 8 7
Mandibular Lymph Node Necrosis 0 ] 1 3 2
Mesenteric Lymph Node Necrosis 1 1 1 12 1
Liver Glycogen Depletion 0 4 4 13

FEMALE

Group 1 | Group 3 | Group 4 | Group 5 | Group 6
MNumber Examined 30 30 30 30 30
Duodenum infiltration pigmented 0 14 10 12 13
macrophages
Mesenteric Lymph Node
infiltration pigmented 0 5 9 18 20
macrophages
Thymus Involution 3 4 3 11 13
Thymus Necrosis 0 0 2 4 2
Spleen Necrosis 0 2 3 3 11
Mandibular Lymph Node Necrosis 0 ] 1 2 3
Mesenteric Lvmph Node Necrosis (0 1 1 9 8
Liver Glycogen Depletion 1] 5 5 10 13

Group 1 - 0 mg/'kg/day Group 3 - 500 mg/kg/day  Group 4 - 1000 mg/kg/day

Groun 5 = 2000 me/ke/dav  Groun 6 - 4000 me'ke/dav

In the positive control groups, there were incidences of tumors in the lung and spleen of both
males and females, indicating that the model was sensitive to the induction of tumors.

Toxicokinetics

TK parameters were not calculated; samples were collected (Day 1 and 29) to measure plasma
EPA and DHA concentrations (Sponsor’s Table):
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Text Table 2: Summary of Bioanalyvtical Results
. Study Dose DHA (pg/mL) EPA (pg/mL)
Gender - s
Day | (mg/kg/day) | Mean SD Mean SD
Male l 0* 261.7 17.62 16.9 2.12
500 268.3 25.32 1227 30.60
LD 309.3 33.51 265.7 119.68
2000 235.7 45.39 171.4 80.94
4000 399.0 21.66 4497 111.38
29 0* 2423 39.27 6.8 1.15
300 416.0 125.03 346.7 163.69
L OO0 375.7 66,79 347.0 136.72
2000 422.7 110.35 4523 217.01
4000 480.0 94.73 639.0 18749
Female l 0* 181.3 666 15.3 0.96
300 130.7 7.7 B8.7 0.95
L OO0 179.3 15.14 172.3 17.01
2000 194.7 27.15 1394 39.97
A0 303.0 97.41 379.7 125.17
29 0* 160.7 14.05 12.5%* 3.32
500 231.3 6.66 159.7 33.84
OO0 3523 141.55 377.3 22445
2000 365.3 83.78 4203 121.40
4000 3943 138.07 546.3 31501

* =DHA and EPA are endogenous compounds in mice.

** = The value for one of the animals was below the hmit of quantitation (10 pg/mL) and was
thus excluded from the mean.
DHA: Docosahexacnoic Acid; EPA: Eicosapentaenoic Acid

Dosing Solution Analysis:

Epanove was extracted every day from the capsules.

Submitted historical database Tables:

Reference ID: 3479646
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(b) (4)

Reviewer: Parvaneh Espandiari

I Historical Control Database of rasH2 Mouse 6 Month Studies
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Historical Control Database of rasH2 Mouse 6 Month Studies

ahicle (Naegatve) Control TgrasHZ2 Mice Female
T otal o Ranoe
SO0 100 O
38 €3 o5 |
s 0.8 o1
4 .7 0-1
=
22 3.7 D—1
1 0.2 O-1
3 0.5 0-1
) 15 o2
1 0.2 0-1
1 0.2 O-1
1 0.2 O-1
= 03 o1
1 0.2 0-1
1 0.2 O-1
1 0.2 O-1
O-5
a o7 o-2
2 0.3 O-1
1 0.2 o-1
17 2.8 o4
3 0.5 o-2
S tom ach. nonglan dular . pap illomsa 3 0.5 O-1
S tom ach, nonglandular, sguamos call carcinom a 1 0.2 0-1
Lymphoma, mult ple organ 3 0.5 o-1
S kan;_sguamos cell cannoma 1 0.2 0O-1
Nasal cavity. adenocaranoma S 0.8 0-1
tuaries: teratoma 1 0.2 O-1
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Reviewer: Parvaneh Espandiari

9 Reproductive and Developmental Toxicology

The Sponsor conducted a full ICH S5 battery of reproductive toxicology with omefas.

9.1

Fertility and Early Embryonic Development

A GLP-compliant fertility study was conducted in the rat at O (corn oil), 100, 600, or 2000
mg/kg/day. The study report was summarized below.

Study title: The Effects on Fertility and Early Embryonic Development to Implantation of
Epanova in Rats Dosed by Oral Gavage

Study no.: 495655

Study report location: eCTD ]

Conducting laboratory and location: B

Date of study initiation: May 24, 2011

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity: Drug: Epanova; Lot#: 36355 (API); 143948;
Purity: not provided, used as supplied

Key Study Findings

No treatment effects on reproductive performance or early embryonic development in treated
rats with Epanova up to 2000mg/kg/day. NOAEL was established at HD (2000mg/kg/day); 5 fold

to MHRD of 4 g/day (based on systemic exposure).

Methods
Doses: 0 (corn oil control), 100, 600 and 2000 mg/kg/day
Frequency of dosing: Once a day
Dose volume: 2.2,0.11,0.65 and 2.2 mL/kg
Route of administration: Oral gavage
Formulation/Vehicle: Corn Oil
Species/Strain: Sprague-Dawley rats
Number/Sex/Group: 24/sex/group
Satellite groups: None
Study design:

Males and females were dosed before mating up to the time
of implantation (males:4 weeks prior mating, killed after 9
weeks; females:2 weeks prior mating until GD6), C-section
on GD 14, 15, or 16.

Deviation from study
protocol:

None to effect study outcome

Observations and Results
Mortality

None

Reference ID: 3479646
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Clinical Signs

Excess salivation was noted after dosing in the HD-treated animals (males; 24/24; females:
15/24) and in the MD-treated animals (males: 17/24; females: 3/24). No salivation at LD- or
control-treated animals.

Body Weight and Feed Consumption
Unremarkable

Toxicokinetics

NA

Dosing Solution Analysis

Dosing formulations were extracted from the capsules and administered as supplied. No dosing
analysis was submitted.

Fertility Parameters (Mating/Fertility Index, Corpora Lutea, Preimplantation Loss, etc.)

There were no treatment related changes with treatment of Epanova up to 2000mg/kg/day
(Sponsor’s Tables):

1 2 3 4
Comnfrel 0000000000 Epancva 00000 @——————
a 100 SO0 2000
Group'Those lewel (meke"d=an)
Stages of Chestruas T = E] =Y
L) ] (1O D=0 ) ] 2000
Pro—oestras I 503 b I 22 = 1.1 A S 07
Crestomas I 508 32 =09 3.4 = D5 I I x0E
D Oestrus 110 Fs=x=1.0 T4 =12 FoOo=x=1.0
Mhlet-cestras 0.0 = 0.0 o0o=x02 0.0 = 02 o1 =03
Crcle lensth {(dass) 4.1 =02 40 =02 40 =02 4 0=01
i’;e_g_;:la_;c}' Performance
Group : 1 2 3 4
Tast Irem : Control — Epanova —
Dosage (mekeiday) : o 100 S00 2000
Group Diose Level (me ke /'dos=)
1 2 ES +
€03 [100) (GO0 2000
MNumnber of anioaals mated 24 24 24 24
MNumber pregnant 23 23 22 24
Number of premanme decedents o o o o
INumber pregnant 31 necropsy 24 23 24 24
Pregnancy frequency as T 100 o6 100 100
Toml corpora hitea graviditaris 385 385 302 387
Total munber of implants 37 356 376 360
Pre-implantation boss as 24 4 2 4 7
Total live implacts (52) 347 (94) 340 (96) 348 (03 340 (949)
Total dead implants (32) 24 (6) 16 (42 28 (T 20 (6
Total early embryonic deaths (36) 24 (5 15 (4] 27 (7 20 (6]
Total late embryonic deaths (34) L] 1 {0.3) 1 0.3 o
Mean corpora hitea sraviditatis 6.0 =19 59=13 163 =16 16.1 =26
Mean implanes 4
Maan live implants 142=33
Mean dead implanes 08 =00
Mean early embayomic deaths 08 =00
Meamn lare embryonic deachs o

Meams are given = Standard Deviation
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Necropsy

No treatment related changes were observed in males and females at scheduled necropsy.

Organ Weights

Reviewer: Parvaneh Espandiari

No treatment related changes were observed in male organ weights.

Histopathological changes:

A section of each epididymis and testis were evaluated microscopically and no drug-related

effects were noted (Sponsor Table):

Summary of Histopathology Findings

Group : 1
Test Item : Control
Dosage (mg/kg'day) : o
Hisztopathology Summary Incidence

Idale

Diose level: Epanova (mg/log/day)
mamber of anmmals

EFIDMDYMMIDES

mamber examimed

Focal mononuclear cell infiltration
" ririrnal

Serosal graoulom:s

Intratubular degenerate spermatozoa
- pimirnal

TESTES (H&E AND PAS)

mannber examined

Bilateral germinal epithelial atrophy
 mild

Unilateral germinal epithelial atrophy
- rmimiraal

Dhyztrephic tubular mineralization
presant

Epamova 000 -
600 2000
600 2000
24 24

None of these observations had an effect on male endpoints.

9.2 Embryonic Fetal Development

The effect of Epanova on prenatal development was investigated in rats and rabbits and on

embryo-fetal development in rats.

Study title: Epanova: A Development Toxicity Study of Epanova by Oral Gavage in Rats.

Study no.: 495634

Study report location: eCTD

Conducting laboratory and location: e
Date of study initiation: April 6, 2011

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity:

Epanova, 36355 (API); 143948 (capsules); purity not

provided used as supplied (Density: 0.924g/mL)

Reference ID: 3479646
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Key Study Findings

No maternal or fetal toxicity was observed in treated rats up to 2000mg/kg/day. NOAEL was
established for maternal and for embryo-fetal development at MD (500mg/kg/day); 2.4 fold
equivalent to MHRD of 4g/day based on a body surface area comparison based on increased
late embryonic deaths (2%), and various variations (ribs sternebrae and pelvis) at HD.

Methods
Doses: 0, 100, 500, 2000 mg’kg/day
Frequency of dosing: Daily
Dose volume: 2.2,0.11,0.65, 2.2 mL/kg
Route of administration: Oral gavage
Formulation/Vehicle: Corn oil
Species/Strain: Sprague-Dawley (Crl: CD®(SD))
Number/Sex/Group: 20/females/group
Satellite groups: None
Study design: Animals dosed on Days 6-16 of gestation, all
animals were euthanized on GD 20
Deviation from study protocol: None

Observations and Results

Mortality
None
Clinical Signs

e AtHD, 5/20 animals was reported with salivation for after dosing

o Abnormal red discharge around the vagina (ca Day 15 of gestation) was reported (LD,
1/20; MD,1/20; HD, 5/20). This finding did not correlate to the pregnancy performance
data (similar within groups).

Body Weight
Unremarkable

Feed Consumption

Unremarkable

Toxicokinetics

NA

Pregnancy Performance and Foetal Weights
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Pregnancy performance was unremarkable within groups; foetal weights were reported slightly

lower (nss) at HD.

Reviewer: Parvaneh Espandiari

Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.)

No treatment related changes were observed in viable fetuses, corpora lutea, resorptions, pre-

and post-implantation losses and fetal body weight (Sponsor’s Table):

Pregnancy Performance and Foetal Weights

Reference ID: 3479646

Group/Dose Level (mg'kg/day)

1 2 3 1

{0y i 100y (600} {20040
Number of animals mated 20 20 20 20
Number pregnant 18 19 17 18
[Number of premature decedents 0 0 0 0
MNumber pregnant at Day 20 necropsy 18 19 17 18
Pregnancy frequency as % 90 Q5 85 90
[Total corpora lutea graviditatis 265 280 259 275
[Total number of implants 258 269 246 267
Pre-implantation loss as %% 3 4 5 3
[Total live implants (%) 243 (94) 257 (96) 234 (95) 250(94)
[Total dead implants (%) 15(6) 12 {4} 1Z{5) 17 (6)
Total early embryonic deaths (%) 15 (6) 11 (4) 1Z{5) 15 (6)
[Total late embryonic deaths (%) 0 Li04) 0 Z(1)
Total dead foetuses (%a) 0 0 0 0
Mean corpora lutea graviditatis 14.7+1.7 147 £22 152+1.4 153+ 1.8
PMean implants 143+21 142 +2.6 145+ 1.4 14.8+21
PMean live implants 13.5+2.1 135+24 138+ 1.5 13.9+2.6
PMean dead mplants 0.8 + 0.8 0o+ 0.7 0.7+09 0.9+1.2
PMean early embryonic deaths 0.8 £ 0.8 0.6 +0.7 0.7+09 0.8 + 1.0
Mean late embryonic deaths 0 0.1+0.2 0 0.1 £0.3
Pcan dead foetuses 0 0 0 0
[Total live male foetuses (%) 111 (46) 108 (42) 97 (41) 137 (55)
[Total live female foetuses (%) 132 (54) 149 (58) 137 (59) 113 (45)
Live foetal sex matio (M:F) 1:1.19 1:1.38 1:1.41 1:0.82
PMean total uterus weight (g) B5+12 24+ 14 249 25 =14
Mean litter mean foetal weight (g) 1 3BT £034 IBEx0.25 384033 3.75£0.21

Means are given = Standard Deviation
+ = Statistically analysed; no statistical significance achieved (P=<0.001)

112




NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

Offspring (Malformations, Variations, etc.)

At HD, slightly higher malformation was reported for foetuses with incidences of cervical
remnant of thymus, tendinous region of diaphragm (locally thinned with minimal lump of liver
lobe), and the costal cartilages of ribs (asymmetrically aligned). According to the Sponsor, these
incidences were within the current background range (data not submitted). See Sponsor’s

Tables:
Group/Dose Level (mg/kg/day)
Parameter 1 2 3 4
(0) (100) (600) (2000)
Incidence of Foetuses (Litters)
Skeletal
Sumural bone. Cramial bone(s) linear ossification
irregularity/ies. Jugal(s) connected/fused to zygomatic
process of squamosal.
Cervical vertebral arch(es) connected. Cervical and 0 (1) 0 0
thoracic vertebral arch(es) asymmetrically aligned.
Rib(s) partially fused. Rib{s) costal cartilage shortened,
Rib(s) costal cartilages not attached to stemum. Rib(s)
costal cartilages connected. Stemebrae connected and/or
flattened.
Small discrete/discrete unossifiedincompletely ossified 309 T 0 0
areals) cranial bone(s)
Additional ossification between cranial bones 2(2) 0 0 1]
Cervical rib(s) 0 2(2) 1(1) 0
Thoracic vertebra hemicentric 0 1(1) ] 0
Rib(s) partially fused 0 1(1) ] 0
Rib(s) minimally kinked 1] 3(2) 2(2) 1(1)
Rib{s) incompletely ossified 2(1) 2(1) 1(1) (1)
Additional ossified area arising {rom sternebra 1(1) ] 0 2(2)
Rib(s) costal cartilages asymmetncally aligned 2(2) 42) 1(1) 6(6)
Unilateral/bilateral rib 7 costal catilage not attached 0 0 3(2) 1
sternum -
Pelvic girdle cranial displacement :
Bilateral ] ] 0 11}
Pelvic girdle caudal displacement :
Umnilateral ] 1(1) 0 0
Bilateral 1(1) 0 ] 0
Number with minor abnommality/variant 117} 14(8) 6i5) 12(10)
Total number exammed skeletally 121018y | 129019y | 118{17) | 125(18)
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Group/Dose Level (mg/kg/day)

Parameter 1 2 3 4
(0 (100 (600) (20000)
Incidence of Foetuses ( Litters)

Number of ribs

12 complete ribs ] 1] 0 1(1)

13" vestigial rib(s) 0 0 0 1(1)

13 reduced rib(s) 2(2) 1(1) 1(1) 2(2)

13 complete nbs 107(18) | 117(19) 114(17) | 114(18)

Vestigial supernumerary rib(s) on 1st lumbar vertebra 12(8) 11(5) 3(3) T(4)

Reviewer: No TK data was submitted; therefore, no data to see if pregnancy alters after
exposure.

Study title: Epanova: Development Toxicity Study in Rabbits Dosed by oral Gavage

Study no.: 495660

Study report location: eCTD

Conducting laboratory and location: 2l

Date of study initiation: January 20, 2011

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity: Epanova, 36355 (API); 143948 (capsules); purity not
provided used as supplied (Density: 0.924g/mL)

Key Study Findings

e Maternal toxicity was established at HD (750mg/kg/day) based on mortality (3/20) on GD
Days 19 to 23 due to abortion, increased incidence of clinical signs, lower weight gains
during treatment, and reduced feed consumption during dosing period.

¢ Embryofetal toxicity was observed at HD for increased incidences fetuses with
incomplete/reduced ossification of the hyoid, epiphyses of the fore/hind limb, and of
sternebrae, and with rib(s) costal cartilage not attached to sternum.

o NOAEL was established for maternal at MD (500mg/kg/day) about 2.4 fold to MHRD of
4g/day (based on surface area) because of mortality and fetal skeletal variation at HD.

o NOAEL was established for embryo-fetal development at LD (100mg/kg/day) about 0.5
fold to MHRD of 4g/day (based on surface area) because of skeletal malformation and
ossification effects (variations) as well as visceral variations at 500 mg/kg/day.
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Methods

Doses: 0, 100, 500, 750 mg/kg/day

Frequency of dosing: Daily

Dose volume: 0.81, 0.11, 0.54,0.81 mL/kg

Route of administration: Oral gavage

Formulation/Vehicle: Corn oil

Species/Strain: female New Zealand White rabbits

Number/Sex/Group: 20/females/group

Satellite groups: None

Study design: Dosed on Days 6-18 of gestation, all animals were
euthanized on GD 29

Deviation from study protocol: | None

Observations and Results

Mortality

There were 6 premature decedents (2/control; 4/HD). At HD, cause of death was treatment-
related for three animals based on evidence of abortion (red lumps/fetuses). Cause of death for
other animals (2/Control; 1/HD) was due to the dosing procedure based on mechanical damage
findings at necropsy in lungs, trachea blood and month/nose.

Clinical Signs

Not remarkable
At HD, decreased and altered fecal appearance was noted more than other groups, which
correlates with the reduced feed consumption.

Body Weight

At HD, lower group mean body weight gains (nss) were reported at different GD (Sponsor’s
Table):
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Reviewer: Parvaneh Espandiari

[ray of Cestation

Dose Group/Dose Level (mzkg/day)

1 2 3 4
{11} { L1} [ ST {7 50)
4 345 =020 337 =021 333 =019 337027
fr 145 022 335022 332 =019 340025
£ 145 025 339021 335018 342025
12 154 2027 1462021 342 £ (0L1K 1452027
15 159 =027 3153021 345 £ 018 347 =027
19 163 =027 1581021 350 =024 348 =025
X2 172 =024 163022 3156 £ 0,22 3155026
] 1.8l =025 3732021 364 = 1021 365027
st 1 B8 =028 381 =021 372 =023 373029
Waght Gaimn Days 6-19 ol6 =019 023 =014 019 =016 007 =016
2% of Control - 144 119 44

= Statnstcally analysed; no statstcal

Feed Consumption

Lower food consumptions were reported at HD, which was correlated to decrease and alter
fecal appearance at high dose.

Toxicokinetics

NA

Dosing Solution Analysis

sigrmificance achisved (P=10_(01)

Epanova was used as supplied (density of 0.924 g/ml).

Necropsy

Necropsy findings were primarily noted in animals that were killed prematurely (Sponsor’s

Table):

Reference ID: 3479646
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Dose Group/Dose Level (mg/ke/day)
Mecropsy Finding 1 3 3 3

() (100 [S0H0) (750
Liver — Pale 0 0 0 1
Liver — Pale foci 0 0 0 1
Liver — Prominent lobulation 0 0 0 2
Lungs — Dark foci 1 1 0 2
Lungs — Mottled 1 0 0 0
Lungs — Pale 0 0 ] 1
Lungs — Spongy 2 0 0 1
Skin — Haidoss (dorsal neck) 0 1 1] 1
Skin — Scab{s) 0 2 0 0
Skin — Staming (ventral abdomen/ tal) 0 0 0 2
Trachea — Blood’ red-fluid filled 2 0 0 1
Trachea - Frothy 2 0 0 0
Trachea — Sumrounding soft tissue reddencd 1 0 1] 0
Uterus — Right horn contamed thick grem viscous material 0 0 1 0
Uterus — Right horn wall thickened; contents abnormal, solid
bron material present adhersd to mucosa, Many pale mised 1 0 0 0
areas on whole horn
Placenta’ embrvonic memains in cage 0 0 0 3
Found dead 1 L1 L1} L1
Killed prematurey 1 0 1] 4
Mumber of Females 20 20 20 20

Pregnancy Performance and Foetal Weights
No treatment-related findings
Cesarean Section Data (Implantation Sites, Pre- and Post-Implantation Loss, etc.)

No treatment related changes in viable fetuses, corpora lutea, resorptions, pre- and
postimplantation losses and fetal weight were observed (Sponsor’s Table):
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Dose Group/Doze Level (img'kg/day)
2 4
(é) (100) (530) (750)
Number of ammmals mated 20 20 20 20
Number pregnant 17 20 19 18
Number of premature decedents 2 0
Humb °';:: Lant premate 2 0 4
Number pregnant at Day 29 necropsy 15 20 19 14
Pregnancy Frequency as % 85 100 95 90
Total corpora lutea graviditatis 159 214 210 151
Total number of maplants 146 198 196 146
Pre-implantation loss as % 8 7 7 3
Total Iive mmplants (%6) 129 (88) 183 (92) 179 (91) 135 (92)
Total dead mmplants (%) 17(12) 15 (8) 17(%) 11 (8)
Total early embryonic deaths (%%) 64 4 S(® 9 ()
Total late embryonic deaths (%6) 9(6) 8@ 7 (%) 1(1)
Total foetal deaths (%%) 2(1) 3¢ 2() 1(1)
Mean corpora lutea graviditatis 106 =22 10.7=20 11.1=18 108=19
Mean implants 9.7=26 99=27 10.3x2.1 104=21
Mean hive unplants 86=25 92=24 9422 96=x19
Mean dead implants 1.1=12 08=11 09+=15 08=11
Mean early embryonic deaths 04=08 02=04 04=08 06=10
Mean late embryomc deaths 0.6=09 04=08 04=x10 01=x03
Mean foetal deaths 0.1=04 0.2=0.5 0103 0.1x03
Total live male foteuses (%) 64 (50) 93 (51) 95 (53) 66 (49)
Total Irve female foetuses (%6) 65 (50) 90 (49) 8447 69 (51)
Live foetal sex ratio (male:female) 1:1.02 1:097 1:0.88 1:1.05
Mean total uterus weight (g) 539 = 130 556 = 108 550=83 547 =92
M Latter £ 1 weight (g) T 405=41 404 =41 39849 386=6.0

Means are gnven = Standard Deviaton

Note: premature decedents excluded below double line
T = Statistically analysed: no statistical sigmficance aclueved (P<0.001)

Reviewer: Based on ICH, n=16 pregnant animals should be in each group at C-section. The
Control and HD group had fewer animals.

Offspring (Malformations, Variations, etc.)

1. No drug-related increase in malformations or in the incidence of visceral anomalies at
100mg/kg/day less than therapeutic exposure

2. At HD, foetuses with rib(s) costal cartilage not attached to sternum was higher than
control (17% vs. 9% in controls)

3. Increased incidence of incomplete/reduced ossification of the hyoid, epiphyses of the
fore/hind limb, and of sternebrae at the HD (42% vs. 24% of control)

Sponsor’s Tables:
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Reviewer: Parvaneh Espandiari

Group Incidence of Major Foetal Abnormmalities

Group/Those Level (meke/dawy
Adbnosmalicy
1 = = £
LoD feeey] CS00 L7500
Incidence of Foemses {(Litters)

Erxencephaly . brain exposed with eyvels) opean
MM=jor sbhomormmbBites inchedines crands] bhome(s)
Absent/markedly redunced (in size]). Chrophalbocele. o 100 o o
Hindpaw digit redoced (in size) with claw abset
Forepssm: and hindparar dimics) claw absentrednced Cin
=imal)
Ome= additdonal cervical vertebra and paived b
wvizhmrithomns cermdical b loas bl o
Fught sulbe-clavian armery reoo—oesophaseal 21y o
Thoracic bemivertebra with absent mb o 1) o o
Thoracic hemivestebra with absent rib. Passial rnb
betwreen ribs. Thoracic wertebral censrurm bipartise with o o 141D o
warmebhral hemicentra fusaed fo thorscic versebhesl et
Omphslocale Sortic amch i
Cramial bones fused. Thorachs vertebral centruam absens 1Ly o o o
whith th 3 al arches o cred and or nedaced
{(in si=e)
Inssrtion of henbmivertebra. thormacichombar reziom 11y L1y o o
Omphalocsle o LAY o o
Mleninzocsle bombar region with vernebral srches open o L1y L] o
Forepaw dizirs absent o o Iy o
Fummber with major abonormalicy 202D o e ey | o
Tot=l mummber ermarvieed 11 5) 1B=F(3200 1719 A5

Table 7
Group Incidence of Minor Foetal Abnormalities and Variants

Reference ID: 3479646

Group Those Lewvel (meke/day)
Abnormality. W ariant

1 | E | 3 | 4

{0 (1000 (500 (7500

Incidence of Foemses [as %] (Limers)
i 1
Brain ventricles manirmealty dilaned (] L1] 1 [0ua] (1D 0
Eye(s) iridial hsemorrhage 1B | 4 @I | 3E1@ | 321
Pinna redoced{in size) 1] 1 [0.5] (1) 0 Lt
Trpper imcisors mot enopred 1 [O.8] 1) L1] (] 0
Tonzae protmding snd reddensad o 1[D.5] (1) (] i)
Cervical remmant of thynoas & [Z] A [2] ey | AL [S]0E0 | S [4] 05D
Tariation in origin of arteries arisinge directly from sortic 5 [51 04 8 [41 05} 7 [4] () 9 [71 (5}
{Zall bladder reduced (o size) 1] 1 [0.5] (23| 1 [Oua] (1D Lt
all bladder consenss claar o 2 [1] 2y L] 1 [07] 1y
Spleen pale colouration 0] L1] 1 [OuE] (1D 0
Forelimb myindmmial flewmare 0] L1] 2 A1) 0
Soall Soetas o 2 [1] 2y o 1]
Fumber writh mimer wisceral abmormeslicyesearismt 13{T) 23(13) 25014 19¢11)
Total pumber examined I15) 183200 17D(19% 13501
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Table T (continwed)
Group Incidence of Minor Foetal Abnormalities and Variamnts

Reviewer: Parvaneh Espandiari

Group Those Level (meke day)
Abnormalice Warismns
o | com | con | o
oo (1000 (S0 {7500
Imcidence of Foemses [as %a] (Limers)
Skeletwl
Cramizl bone{s) unossifisd incomplesely ossiSed areais) o 1 0.5 €13 1 pousn 1 | 1 oo
ool ponelS small Imeaninear osstReaton 181 | FEE1Csy | 4160 o
Sunaral bone'sanaral deviason o 1 osyon| 3 0216 o
Additional ossiSed area within suture o o 1 [OuS] €1 o
Jugal connected fused o Zyzormatic process of myawlls [a] 1 [O5](1| Z[1)C2y o
Tympanic balla incomplateh: ocsifed 1 [0.8] (1) o o o
Greater born of byoid ent oararands 1 [0.8] {1 o o 1 [0.77 1)
Greater homm of hyoid incormpletely ossified 1 [0o8] (1) o o o
Cervical wersebral archies) incomplerely ossified o 1 [0.5] (1) o o
Cervical mib(s) F[Z]4Z |1 [e.5] 00| 53148 o
:"zﬂ;;dl ::;b_s:::ar\ncal mikr lonz with costal cardlags a 2 [17 €13 o a
Srernebras fused'commected fsttensd and nrisshapen G510 |1os1aa]| 3216 | 43163
fgamemsmmemm e s s | coo [2mo | o [ieao
Fibe(s) thickenad ares 1 (>8] 1y | 2 [1] &2 S [Z143y |1 [OTIC1p
I‘Il.uial:il:t‘::nelm hermiceniric with thoracic verteboal o 1 [0.5] (23 o o
Thoracic wvertsbral censra connecbed o 1 [0.5] (1) o o
Thoracic/Tumbar vermebral arches asymmetmically alismad o 2 L1322 1 [Dua] 1 o
Table 7 (continuwed)
Group Incidence of Minor Foetal Abnormalities and Variamts
GroupDiose Level (meke"day)
Abnorneality W ariant
1 2 | 3 | 4
0 (10m (S00) 7500
Imcidence of Foemses [as %e] (Limmers)
Skeletal {comt.)
Fub with costal cartilage artached to stermmnm (1] ] 2 [1] 2 (1]
Bibis) costal cartilazes cranially caudally displaced 1 [0.8 (1) 1 [@.5] (1) 1 [0.6] (1) a
ISB“JI't.b(s} cos.:x‘.;lﬂcarﬁlage{sj conmected at point of 1 [0-8] (1) o 1 [0.67 (1) o
P i L oo e e CAlly aliEned =t 3210 3G o 1 [0.7]
ﬁb{mcmsj bifurcated ar podint of o 2 [1] (1) o o
Fuibis) costal cartlage(s) not attached to stermmm 12 [9] (53 2 [4] (@ 19 [11] (9} 23 [17] (7}
Wiphoid cartilage bifircated o 1 [0.5] (1) o 2 [11(2)
Pelvic girdle candsl displacement -
Unilararal 4 [3] 0 & [4] (&) 5[314(3) S[414(3
Bilareral 20 [16] (100 | &5 36016y | 40 2 1 az | 27 2] o
Acmagalas incomplesely ossifSedunmossified 1 [O-8] (1) 4[] o & [a] (<5
Dhistal cauadal vertebras reduced (in size) misalisned T [5] (&) Z[11 3D 4 [Z1 ¢ I[X]1 30
Thurnber with mineor aboormalityrariant 5514 L3199 2o1E) S13)
Total mumiber examined skelatally 129(15) 1E320) 179015 135(14)
Thamber of Bibs
12 complese ribs 45 [35] (12) | 46257049 | 63 35117 | 65 (48] (12
Westgial supermumerary rib(s) on 1st lumbar vertebra @ [T] (%) 14 [E] (100 14 (=1 (100 | 16 [12] (1o
Feduced supermumerary ritfs) on 1st lumbar vertebra 14 [11] €11} 18 [10] (&) 10 [] (8) B [6] (&)
f;:;iam supermmerary rib(s) an 13th tharmacic 51 (4716133 | 105 57119 | o2 1511193 | 46 (341 (13)
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Table 8

Reviewer: Parvaneh Espandiari

Group Incidence of Skeletal Ossification Parameters

Group Dwose Level (mekz‘day)

Parameser 1 2 3 4
00 (100} (500) (7500
Incidence of Foetases [as %o] (Litters)
L Jes sificati
Slkull bone(s) ] 211 o 1]
Eiyoid 9 [FICS) B[41(3) 14[8](8) 15[11]CED
Odontoid process 222D A[2]ED 321 1[O.TICLY
Cervical cenmmaa 10O EXCC1) Z[1]C20 I[2K3) 3[2MZ
Thoracic centrmn’a o 10 S 1) 1] L1}
Pubis(es) 3[ZN3D S[EWD 42102 3[2N3D
Beducedanoscifiad:
AN 8 epiplyyses of fore snd hindlirmbs 1[0 BN1) 11[81(5) I[2Z) I[2W3D
Up to 7 epiphyses of fore and hindlinbs SO[4S J14) | 23[511019) |115064]019)| S1[S0]13)
Metscarpal andior phalany on pollexcpollices A[3](3) 11[6](SE) VO[S S5 S[4N3)
Ufmn:;iffj 2% phalame on 277, 47, 57 digin(s) of 31[2439) | SE[21WL3) | 32[LEWL3) | 16T12HE)
Unossified 27 phalares on 3™ 4% dizie(=) of o IR
hindpaws) : o 3[2}(3) o IRKZ)
O o fied-
OHlecranonds) o B[4S 3213 LOCFICL)
Thumnmber of stermebrae incompletel ossified
o B5[GS14) | 139[TEN20) |122[SBNCAO0| TI[S41C14)
1 S1[24N11) | S6[E0OI1T) | 45[25W15) | ST
2 12[OHS) TLHIS) 1O[S](T) SEAT4)
=2 1[0 8N1) 100511y 21112 1]
Toml number examined skelemlby 126415) 18320 171 135(16)

Reviewer: there are two issues with this study:

o No TK data was submitted to know if pregnancy alters exposure and how exposure
compares to that seen at similar dosages in other species.

e The number of control and high dose animals evaluated by scheduled C-section is less

than the desired number of at least 16 litters and differs considerably from the number of

litters/fetuses evaluated in the low and mid dose groups. Raises questions about the
true incidence of anomalies in the control and high dose groups given that, there are
somewhere around 25% fewer litters and 30% fewer fetuses that were evaluated.

9.3 Prenatal and Postnatal Development

Effects of Epanova on prenatal/postnatal development were investigated with the GLP-

compliant study in rats.
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Study title: Epanova: Pre and Post Natal Oral (Gavage) Study in Rats

Study no.: 495440

Study report location: eCTD |

Conducting laboratory and location: ©@

Date of study initiation: January 19, 2011

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % puirity: Epanova, 36355 (API); 143948 (capsules); purity not
provided; used as supplied

Key Study Findings
FO dams:

Mortality was reported at HD (2000mg/kg/day) for 9/24 animals due to difficulties during or
shortly after parturition. These animals had lower body weight gain/food consumption. The
necropsy of these animals revealed abnormal stomach and/or intestinal contents and glandular
mucosa abnormalities. As a result, there were fewer live litters able to be evaluated at this
dosage. Furthermore, there were fewer pups surviving to day 4 at the HD.

F1 generation:

Although there were no effects on growth or development of the F1 animals or on their ability to
initiate and maintain a pregnancy, there was an increased incidence of pup (F2) mortality at the
mid and high dosages, with the majority occurring on day 4 or later following birth. In all groups,
including controls, there were 1 to 3 litters that lost 1 or 2 pups each. However, the proportion
of litters in which 3 or more pups died was slightly higher at the MD and HD groups (13%, 17%,
22%, and 21% at C, LD, MD, and HD, respectively).

NOAEL for the treated FO generation was at 600 mg/kg/day (1.5x to MRHD), based on issues
with parturition and F1 pup survival.

NOAEL for the F1 animals was at 100 mg/kg/day ( 0.3 fold to MRHD) based on a decrease in
survival of the F2 generation pups during lactation.

Reviewer: The administration of Epanova clearly affects parturition and pup viability as
demonstrated by difficulties with parturition and reduced pup survival. However, there is no
explanation in this study for the poor survival rate in F2 generation. Findings from the
reproductive studies with the Lovaza (approved fish oil) also showed effects on lower live birth
index and F1 postnatal survival; however, there was no indication that the F2 was affected
based on evaluation of embryofetal viability at a mid-gestation C-section.

Methods
Doses: 0 (corn oil), 100, 600 and 2000 mg/kg/day
Frequency of dosing: Once daily
Dose volume: 2.2,0.11, 0.65 and 2.2 mL/kg
Route of administration: Oral gavage
Formulation/Vehicle: Corn oil
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Species/Strain: Mated female Sprague Dawley rats
Number/Sex/Group: 24/group

Satellite groups: None

Study design: Mated females were dosed from Day 6 of gestation

until the end of lactation and weaning of their litters
(weaned at Day 21 of lactation).
Deviation from study protocol: None that affected study outcome

Observations and Results

FO generation (directly treated with test article)
Survival

At HD, 9/24 dams were Killed early or found dead due to difficulties during the parturition
process. Antemortem and postmortem signs are summarized in the Sponsor Table below:

Clinical Observations and Necropsy Findings of Premature Decedents BEST AVAILABLE COPY

Amizeal Day Clizdcal Signs at/around Tixe of Pm-msu;cn Necropsy Findings
Dav 21 Body bunched, oyes closed, Anxinal did .
76 Gestaon | Pitossection, skin cold, walkingon | mot give birth s = N . o 7 ‘].M a=d dry). Istestine
tip toes to lister contents watery'yellow*, Lve fostuses in utecus
Day lof
lactatiea Anmal gav% | Opg dead fostus in weras. Stomach: dark focus glamdular
79 (Animal | Found dead —all pups found cold bixth to 12 mucesa. Intestine conteats watery yellow*. Liver, pale
Sound and unclean pups .
cas
dead)
Body hunched, walking on tip toss, | Animal gave
51 Day 22 red discharge from vagina, birth to litter | Intestine comtents wasery yellow*
Gestation | pilossection, subdusd — Litter om day of Splesa: small
unclean and scartersd sacrifice
Killed pramararely (dus to overall Stomach llu-dJ Eux:‘wr:m'y ‘comrez, glandular Fuou dark
R e e Ml | i, e e
ctation S to Litter zrm % cus. rer, pals focus
uncleaned, fow teats presext o ~1p i rieht
dam) right hemm
Abnormal vocalisatton in hand, ] . i
86 Day 1 of intermimemt, red discharge from Animal gave Cucd & ded by zaz.
lactation vagina, litter scattered around cage birth to Litter | watery‘yellow*. Siomach thickened mon-glandular mmcosa.
a=d uncleansd Liver pals focus.

Day 21 FHunched, sys partially closed, skin Aximal did | Iztestine comtents watery'vellow*. Kidneys pale. Lver pale
Gestation | old yellow fasces, prosrsction, ot give birth | focms. Uterms, 16 live foetuses present
stageeniag, subdued
Hunched eyes pamally closed,
X N 4 Animal gave
Dav 22 thin walking on toes, sbnormal bizth ,:':

89 Gestation | discharge from vagina, live and 10 Stomach, depressed focus. Dewm coxtents watery/gmeen
piloerection, slow respiration, dsad pups
stagzening, subdued
- Hunched, cold skin, oyes small, . s h c jbonommal (hard and dry). Imtestine
22 Day '.: walking on tip toes, pilosrection, N M contents watery'sreen. Liver lobes pl::.T‘)Ums. 12 Lwve
Gestation | jo0s2s body tons, wheszing ot give birth : .

respiration, subdusd

Day 2 of Hard arca vental thorax, fmegalar Animal gave Liver, dark focus. Intesting comsemts dark/dry. Stomsach,

Lactation respiration, dam had fow teats and birsh to litter deprecsed focus non-glandular mmcosa, abnormal contsats
Pups sC d and cold M, v prozai

*Note: The test fornmlations were yellow in colour and may at least in pam be reflactve of yellow contents
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These deaths were considered treatment related as the administration of omega 3 fatty acids to
rats has been associated with prolonged/impaired parturition likely resulting from altered
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prostaglandin synthesis (refer to the sponsor response to question 2 in the regulatory
background).

Clinical Signs
Salivation, was noted in all HD-treated animals and 4/24 animals (on single days) at the MD.

Clinical signs for HD-treated animals that were killed prematurely were: body hunched, walking
on tiptoes and red discharge from vagina, skin cold and piloerection. At MD, one animal (1/24)
was observed with hunched and piloerection at the time of parturition. This animal had a total
litter loss with no necropsy findings at the schedule necropsy.

Body Weight

Unremarkable for all treated animals except for the premature decedent animals at HD; these
animals were reported with reduced weight gains.

Feed Consumption

Unremarkable for all treated animals except for the premature decedent animals at HD; these
animals were reported with reduced food consumptions.

Reproductive Performance on Preweaning Survival

There were no effects on the number of animals pregnant. However, because of difficulties with
deliveries, multiple HD animals were euthanized/found dead during or shortly after parturition.
Therefore, there were fewer litters with pups at this dosage available for remaining study
activities (23, 24, 24, and 14 litters at Control, LD, MD and HD, respectively).

For animals that did deliver successfully (ie, therefore not including those that were killed or
found dead during parturition or shortly thereafter), there were no effects on gestation length. In
this same population of animals, there also were no effects on the mean number of pups/litter,
the number of implant sites/litter (as determined at their necropsies), or sex ratio.

Pup loss during lactation did occur in each group, including controls. When it did occur, it was
typically a loss of multiple pups from a few litters rather than the loss of a few pups from multiple
litters. Inthe C, L, and M dose groups, there were 4/23, 2/24, and 2/24 litters, respectively, that
lost 4 or more pups during the lactation phase, including 3, 1, and 1 litter in each of these
respective groups with total litter loss. At the HD, in addition to the 9 litters with total litter loss
resulting from parturition difficulties or death, 1 additional dam lost her entire litter. In the
majority of cases across groups, the deaths occurred prior to day 4. At HD, the mean number
of pupsl/litter was lower than controls by day 4, and overall survival during the weaning period
(mean number of pups/litter at day 21 + mean number of pups/litter at day 0) was slightly lower
as a result (96%, 95%, 97%, and 91% at C, L, M, and H dosages, respectively) although the
observed number of pupsl/litter remained within the historical range of the test facility (see
sponsor response to question 1 of the information request in the Appendix). These data are
summarized in the sponsor table below:
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Table 4

FD Generation: Duration of Gestation and Owverall Litter Performance

Group/ Dose Level (mg/ke/day}
1 2 3 4
oy {100} (G007 {2000)
NMumber Pregnamt 23 24 24 23
Duration of Gestation (Daysl
21 9 18 10 7
b 14 - ia is6
Mean Duration 21.6 21.3 21.6 21.7
Mumbser of fem::llteb::nﬂdunng a live 33 4 24 14+
Gestation index as %o 100 100 100 61+
s
"};—;”:‘ mumber o iplant Sites P 13412 14220 130229 13,52 1.9%*
% » .
.Iemtota]nummeffpups borm per 12.6 = 1.6 128=16 11.5=28 128=+18
Mlean munber of live pups™ per litter =
. standard deviation
Diay 0 of lactation 126186 12816 11,528 12818
Day 1 of lactation 124=1.7 126=1.46 11.4=27 11.8=2.0
Dray 4 of lactation 123 =17 12224 11326 11.7==2.0
Dray 7 of lactaton 121 =19 12224 11.2 11.7=2.0
Day 14 of lactation 12.1=2.0 122=+24 11.2 11.7=2.0
Day 21 of lactation 121 =20 121=24 11227 11.7x=20
Totel sy ol ke T 1 of 133 (54) 131 (47) 130 (49) 74 (48)
. - - v r
Total mumber of females, o Doy 1 of 115 (46) 147 (53) 133 (51) 20 (52)

a = Excludes Litters where all pups died or animals killed prematurely

* Please see Appendix 8, all premature decedents were considered not to have produced a Live litter due to
the problems cbserved dunng pararition

s+ MNumber implants 13.2 = 3 4 when premature decedents inchaded

Reviewer: In the control group, 4/23 litters lost approximately half or more of their offspring
before the completion of weaning. Although the overall viability during the weaning period is
within historical range, the high incidence of pup loss in a few litters raises questions about the
population of animals used.

Necropsy Observations

Postmortem observations were unremarkable. The only animals with significant findings were
those in the HD that were terminated early or found dead. The postmortem observations of
these animals were previously summarized in the Mortality section above.

F1 Generation Growth, Physical, and Functional Development

As a result of the FO mortality and litter loss occurring amongst the various groups, pups from
20, 23, 23, and 13 litters in the Control, LD, MD, and HD groups (respectively) were available for
use in assessing growth and development. No treatment-related effects were noted as
summarized in the table below:

F, Generation

Survival: No-treatment effect

Clinical signs: No-treatment effect

Body weight: No-treatment effect

Feed consumption: No-treatment effect

Physical development: No-treatment effect
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No-treatment effect
No-treatment effect
No-treatment effect

Neurological assessment:
Reproduction:
Necropsy

F1 Generation Reproductive Performance

There were no apparent effects on the numbers of animals for mating, the time to mate, or
gestation length. Although 2, 4, and 1 pairings in the Control, LD, and MD groups (respectively),
did not result in a pregnancy. As a result, there were 18, 19, 22, and 13 pregnancies in the
Control, LD, MD, and HD groups (respectively). Sponsor’s Table:

Table 17
Fl Generation: Mating Performance and Fertility Indices

GroupDose Level (make/day)

Phamber of Mights to

Po=strve Mating Sign

1 2 3

(00

(100}

(600)

4
(2000)

L R

4

Mo clear mdication of mating

MNumber of &nimals (Mumber of these not beconung pregnant)

S(1)
7

o™

(=]

1

[ -

MMedian mumber of mghts to positive
mating sign

Mumber passing one cestius

%]

gs

Tumber of males paired
Mumber of siing males
Male Fertility Index {%a)
MMumber of famales pamred
Mumber pregnant

Femnale Fertility Index (346)

20
18
20
20
18
20

23
22
o6
23

.

o8

13
13
100
13
13
100

Reviewer: The sponsor did not collect estrous cycle data or evaluate sperm parameters of F1
animals so it is not possible to ascertain the reason for the unsuccessful matings. However,
given that the highest incidence was at the low dose while no effect was seen at the high dose,
the reason for these infertile pairings is not considered drug-related.

There were no effects on the number of implant sites/litter, the number of pups born/litter, or sex
ratio. These data are shown in the Sponsor Table below (modified by reviewer to only show
these data:
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Table 18
F1 Generation: Duration of Gestation and Ovwverall Litter Performance

Group/Dose Level (mgkz/day)
1 2 3 4
()] (1007 (6007 (20007
Number Pregnant 18 19 22 13
Mean number of implant sites” per 161=23 156=18 160272 162221
pregnancy + standard deviation ’ - ) ' ’ T ’ B
ra
Mean total number of pups bomper | 155, 54 152+19 15.0=2.1 15323
litter
Total mumber of males® on Day 1 of - - -
3 2 5 57
Jactation (%) 141 (33) 150 (53) 152 (499 100 (51)
Total oumber of females® on Day 1 of —am -
lactation (%) 127 {(4T) 134 (4T 160 (51) 05 (499

a = Excludes litters where all pups died

F2 Generation Survival

Pup mortality occurred in all groups, although the number of litters affected was lower in the
drug-treated groups than in controls. In all groups (including controls), there were multiple
animals that lost 3 or more pups during the 14 day observation period which demonstrated a
dose response in terms of proportion affected, although the fewer number of litters at the HD
somewhat confounds the interpretation. These data are summarized in the reviewer Table

below:

Offspring Survival

Control LD MD HD

Number of pups found dead or killed 31/9 40/ 6 46* | 8* 30/6
prematurely / number of litters affected
Number litters losing =3 pups / number of 3/18 4/19 5/22 4/13
litters 17% 21% 23% 31%
* Includes 1 animal with total litter loss

In the Control and LD groups, most pup loss occurred within days 0 - 4 postnatally while in the
MD group the loss occurred later in the postnatal phase; at HD, pup deaths occurred throughout
the postnatal period, with most occurring after Day 7. Data are summarized in the reviewer table

below:

Viability Index

Number litters losing =3 pups Control (3) | LD (4) MD (5) HD (4)
Days 0-4 2 4 1 3*
Days4-14 1 0 4 2%

* Includes 1 animal with a loss of greater than 3 pups both before day 4 and a second time after day 7
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The increased proportion of litters with higher incidence of mortality had no effect on the mean
number of live pups/litter at various ages as shown in the sponsor table (Table modified by
reviewer to show only the litter size data) below:

Table 18
F1 Generation: Duration of Gestation and Owverall Litier Performance

Groop/Dose Level (mg'kg/day)
1 2 3 4
() (1007 (6007 (2000
Mumber Pregnant 18 19 22 13
Mean mumber of live pup';a' per litter
+standard deviation:
Day 0 of lactation 15126 151+19 150+21 152+23
Day 1 of lactation 14927 149=18 149+272 15121
Day 4 of lactation 138=x36 13240 148+23 13.7+22
Day 7 of lactation 13836 13.1=40 14.7£23 13621
Day 14 of lactation 134=33 130=39 13620 13024
Total mumber of males® on Day 1 of = = =
- 3 5 52
lactation (%) 141 (33) 150 (53) 152 (499 100 {31}
Total oumber of females® on Day 1 of N -
lactation (%) 127 (47 134 (47 160 (51) 06 (49)

a = Excludes litters where all pups died

Reviewer: Although there appeared to be an increase in pup mortality at the mid and high
dosages during the post-weaning observational period, the observed number of pups/litter
remained within the historical range of the test facility (see sponsor response to question 1 of
the information request in the regulatory background).

The sponsor was requested to explain the increased mortality (see sponsor response to
question 3 of the information request under regulatory background). It was suggested the
combination of high mortality in few litters, postmortem exams revealing no milk in pup stomach
along with gas distention in the stomach, and large litters leading to weaker pups not being able
to compete for nursing were responsible which led to their interpretation that this effect was
incidental. However, this explanation is in contrast to the conclusion in the report which
identifies the low dosage as the NOAEL based on the mortality of the F2 occurring at the mid
and high dosages. The data do not also fully support this interpretation as there were also
larger litters in the various groups in which there was no pup loss, there were no obvious effects
on litter weight, and data regarding the presence of milk in stomach was not collected except as
a necropsy observation in the few pups evaluated.

Regardless of the absence of an effect on litter size at the various ages, the increased mortality
occurring during the last week of the observation period at the mid and high dosages led to the
identification of the low dose as the NOAEL by the sponsor. At this point the sponsor has not
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identified a mechanism to account for the mortality. This reviewer agrees with the identification
of the NOAEL as the low dose.

F2 Generation Clinical Signs, Body Weight, and Necropsy Observations

Clinical signs were noted in some of the F2 pups leading to a decision to necropsy selected
pups. Atthe H dose, 7 pups from 3 litters were reported with respiration irregularities and
distended intestines from ca Day 8 of lactation (similar to FO). Necropsy findings of these
animals included intestines distended with gas and abnormal (yellow) stomach contents.

At the M dose, a total 16 pups from 6 litters were killed prematurely (7/16) or found dead (9/16)
from ca Day 10 of lactation with clinical signs of slow /irregular breathing, swollen abdomen and
darkened skin. Necropsy findings from selected animals revealed swollen abdomen distended
by contents (yellow) and stomach distended by gas.

At the L dose a single pup was killed prematurely (Day 17 of lactation) due to irregular
breathing, lump on abdomen, cold to touch, and appeared unfed. This pup had no necropsy
findings.

There were no effects on body weight during the 14 day observation period.

Reviewer, issues with the study: Some typical study parameters were not included in the report
and/or protocol that may have helped identify potential reasons for some of the observations.
For example, the protocol indicated F1 and F2 pups will be evaluated for the presence of milk in
the stomach but these data were not provided in the report, estrous cycle evaluations of F1
females would have provided info on the reproductive readiness, and it appears that necropsies
were only performed on selected F2 pups.

The low number of F1 animas at the HD may have masked potential drug-related effects on
growth and development. The low number of F1 animals at HD may also have affected the
maghnitude of the observations on the F2 generation.

Note: Based on the preliminary review of the reproductive studies, an information request was
sent to the sponsor asking for additional information. The questions and sponsor responses are
rovided below:
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Question: Regarding the Pre and Post Natal Oral (Gavage) study in Rats (Study NO.
495440), please provide:

Question 1: Historical control data for F1 and F2 survival rates

Response:

Historical control data at A with FO and F1

generational survival data, are presented in Table 1 and Table 2. respectively.

Table 1: FO Generation Survival Data

[Parameter [Mean Minimmm [Maximum
[_itter mean values (FO generation)

[ mplants 13.9 13.0 15.0
F1 Pups born 13.0 12.2 14.6
F1 Live pups Day 0 12.9 12.2 14.1
F1 Live pups Day 1 12.6 12.0 13.3
F1 ILive pups Day 4 12.2 11.4 12.8
F1 Live pups Day 7 12.1 11.1 12.8
F1 Live pups Day 14 12.1 11.2 12.8
F1 Live pups Day 21 12.1 11.1 12.8
Birth index (%) 92.4 87.0 98.0
[_ive birth index (%) 8.1 05.0 100.0
[Viability index (%0) 90.1 73.0 98.0
[_actation index (%) 08.9 95.0 100.0
F1 Overall Survival (% bath-Day  |88.3 72.0 96.0

Table 2: F1 Generation Survival Data

Parameter [Mean Minimum [Maximum
[ itter mean values (F1 generation)

[mplants 15.6 14.9 16.3
F2 Pups bom 14.5 13.6 15.4
F2 ILive pups Day 0 14.3 13.5 15.3
F2 Live pups Day 1 14.1 13.3 15.1
F2 Live pups Dav 4 13.7 12.4 14 8
F2 ILive pups Day 7 13.7 12.4 14 8
F2 Live pups Day 14 13.6 12.4 14.8
Birth index (%2) 93.1 89.0 195.0
[ ive birth index (%) 00 1 97.0 100.0
[Viabilitv index (%0) 93.5 86.0 108

Question 2: Explain why 2000 mg/kg/day treated FO dams had the parturition difficulties.
Response:

Administration of omega-3 fatty acids to rats has been demonstrated to prolong/impair
parturition in rats (Leaver et al, Prog Lipid Research, 1986) resulting in increases in fetal
mortality likely secondary to altered prostaglandin synthesis. The Leaver paper demonstrates

marked reductions in uterine and renal PG E2 concentrations. Rats typically deliver within 2-4
hours and prolongation of parturition is associated with increased stillborn pups and fetal deaths.
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Question 3: Explain the reason for the reduce survival in F2 generation pups.
Response:

The reason for reduced survival of F2 generation pups is not clear. However. pup survival was
excellent in most F2 litters at all doses. The decreased survival at 600 and 2000 mg/kg was
driven by poor condition of some pups in a few dams (e.g. F1 dam 271 and 267 from 600 mg/kg
FO groups and F1 dams 281, 284 and 285 from the 2000 mpk FO group).

Notably. the F1 dams were not dosed so any effects due to Epanova are highly unlikely. In
addition. the reproductive performance of F1 dams and the litter size, litter and pup weights and
fetal survival at day 1 of lactation in F2 litters were normal in all groups and the affected litters.

The common findings in premature decedent pups were stomach distended with gas or no milk
in stomach suggesting that poor condition was secondary to poor nutrition in these pups. The
fact that the poor condition developed primarily in the second week of lactation in affected pups
is also consistent with poor nutritional status in pups competing for milk. It is not uncommon
that some weaker pups may not survive when large litters are competing for milk. The F2 litters
in this study were not culled which may have resulted in the death of some pups in dams with
limited milk production. Since F1 dams were not dosed with Epanova and no adverse effects
were observed on any parameter in the F1 generation or F2 lifters on day 1 of lactation. the
impaired survival of pups in a limited number of litters is likely incidental.

Question 4: What was the reason for F1 generation being allowed to deliver and raise F2
generation for up to 3 weeks?

Response:

This is the standard design of peri/postnatal development studies since reproductive performance
of the F1 generation is evaluated by assessing fertility. pregnancy outcomes, and lactation (rat
pups are weaned by 3 weeks).

Reviewer: Regarding Response 4, peri/postnatal studies typically include a mid-gestation C-
section of F1 animals (eg, pregnancy status, the numbers of live and dead fetuses) rather than
allowing them to deliver and nurse the F2 offspring for a period of time.

10 Special Toxicology Studies

None
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1 Integrated Summary and Safety Evaluation
Most Common Toxicity findings Species NOAEL Safety Margin
(mg/kg) M/F | Based on BSA*

None Mice 4000 5 fold
(4-week)

Liver: 1 ALT; 1 AP Rat 1,000 2.5 fold
(4-week)

Liver: 1 ALT ;1 AP; 1 AST; microscopic Rat 600 1.5 fold

cholangiohepatitis with widespread biliary (13-week)

proliferation and necrosis

Kidney: tbasophilic cortical tubules

Liver: tALP Rat 600 1.5 fold

Mortality at higher exposure level (26-week)

Liver: 1+ AP and 1 liver weight Dog 1000 8 fold
(4-week)

Live: 1 ALP, t1AST? and focal necrosis Dog 300 2.4 fold

Heart: Focal granuloma /macrophage aggregates, | (39-weeks)

epicardial

Aorta: Focal mineralization, adventitial

*Based on a body surface area comparison and maximum daily dose of 4 g/day with a mean weight of 60 kg

Background

The Sponsor proposes Epanova soft gelatin capsules (omefas) for the treatment of severe
hypertriglyceridemia (=500 mg/dL) under NDA205060. Epanova is a hovel Omega-3, mixture of
polyunsaturated free fatty acids, with active components of EPA (55%), DHA (20%), and DPA

( {2}%) in their free fatty acid forms from fish oil. The proposed clinical dose is for 2 g/day (2
capsules) and ®® 4 g/day (4 capsules; MRHD) 1015

Epanova (Omega-3 fatty acid) has a higher absorption of EPA and DHA compared to the
approved Lovaza® (Omega-3 ethyl esters; IND ©®®: NDA 21-654 AP 2004) with EPA ( §%)
and DHA ( {2}%). Lovaza requires pancreatic lipases to change to the omega-3 fatty acid.

Fish oil (mixture of EPA/DHA) has been used as dietary supplements for a long time in both the
United States and the European Union. In addition, EPA is an essential omega-3 fatty acid,
which is consumed with fish, fish oil and nuts/seeds. Also, Menhaden oil (fish oil with multiple
fatty acids as including EPA/DHA) is established as GRAS by the FDA with a dose of 3g/day.

To support approval of Epanova, the Sponsor conducted pivotal nonclinical studies in mice,
rats, dogs, a full panel of genotoxicity, two carcinogenicity, and a full ICH S5 battery of
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reproductive toxicology. Oral (gavage) administration was conducted in rodent with omefas
(extracted from Epanova soft gel capsules) and in dogs with oral Epanova soft gel capsules.

Pharmacology: Based on available data, long chain polyunsaturated fatty acids (PUFAs) are
absorbed from the small intestine and transported by the lymph to systemic distribution. Fatty
acids are incorporated into the cell and can affect the fluidity of the membranes, regulate cellular
signaling, and alter the production of prostaglandin and leukotriene to modulate the immune
response. Omega-3 fatty acids EPA and DHA inhibit inflammatory mediators such as
prostaglandin E2 (PGE2) and leukotriene B4 (LTB4) as well as cytokines such as IL-13 and
TNF-a. Therefore, fish oil containing EPA/DHA is beneficial for inflammatory diseases (e.g.
Crohn’s disease). Its potential safety concerns are possible increased bleeding time (risk of
hemorrhage), increased liver function enzymes, skin hypersensitivity, and gastrointestinal upset.
Furthermore, omega-3 fatty acids can alter the synthesis of triglycerides and cholesterol
production by the liver, affect the hypothalamus-pituitary-adrenal (HPA) axis, and may also
modulate thyroid hormone production.

The Sponsor conducted no pharmacology studies. Based on repeat-dose toxicology studies, no
safety concern for cardiovascular or neurological toxicities is evident. The respiratory toxicity in

rodents studies was due to gavage-treatment and was not relevant to humans. Potential safety

concerns have been identified for increased liver function enzymes.

PK/ADME: The Sponsor did not submit the general ADME studies. Findings of limited
submitted studies suggested that Epanova at concentrations of 0.5% to 1%, in vitro permeation
of Methotrexate across Caco-2 cell monolayer, showed no influence on the transport of
Methotrexate in vitro model of the intestinal barrier. Epanova effects on different CYP450
isoenzymes were concentration dependent. In addition, significant drug-drug interaction is not
expected up to 10 yM omefas. Moreover, EPA and DHA are inhibitors and substrates of several
cytochrome P450 isoenzymes.

Toxicokinetics: The Sponsor conducted TK studies in the repeat-dose toxicity studies in mice,
rats and dogs. Findings of these studies generally suggested that the levels of EPA and DHA
increased over time and with dose levels.

Toxicology Studies

In general, repeat-dose toxicity studies showed the intended pharmacological effect of Epanova
by decreased plasma levels of total cholesterol and triglycerides. In rodent, Epanova (omefas)
up to 4g/kg/day showed generally no mortality; however, after three months, all studies showed
mortality in a dose-response manner with clinical signs of abnormal sneezing, wheezing
respiration, subdued behavior, piloerection, and excess salivation. In general, mortality in these
studies was treatment-related because of gavage procedure with oily, acidic formulation of
omefas, which caused abnormal sneezing and/or wheezing respiration and excessive salivation
(dose-response) and the respiratory tract lesions. The liver was the target organ toxicity across
species (rat, dog) based on increased serum liver enzyme activities.
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Epanova is comprised of the free fatty acid forms of EPA and DHA and is acidic. The sponsor
indicates that the acidity is e

. Itis thought that aspiration of the formulation either as a single event or as multiple
aspirations over time results in irritation and subsequent changes to the respiratory tract. These
changes to the respiratory tract appear to be dose volume related and where therefore more
pronounced in rodents, especially rats given the highest volume of 2.2 ml/kg/dose (2000
mg/kg/day).

Mice study: Dose-range study was conducted in the wild type rasH2 mice with omefas up to
4000mg/kg/day to select dose levels for the 6-month transgenic carcinogenicity study. The MTD
exceeded 4000mg/kg/day omefas; therefore, this dose level was established for NOAEL (5 fold
safety margin to MRHD of 4g/day based on the body surface area comparison).

Rat studies: The 4-week oral toxicity study was conducted with omefas up to 5000mg/kg/day.
The NOAEL was established at 1000 mg/kg/day based on increased the plasma levels of ALT
and ALP activities at dose levels above 1000mg/kg/day.

The 13-week oral (gavage) bridging toxicity TK study was conducted with two formulations of
omefas (up to 2000mg/kg/day) and approved fish oil, Lovaza (Omacor, at 2160 mg/kg/day) to
determine the dose-selection for the rat carcinogenicity study with omefas. Findings of this study
showed the higher bioavailability for omefas (AUC for EPA and DHA was 1.7- and 2.5-fold
higher, respectively) compared to omacor treated animals. This higher bioavailability was based
on free fatty acid form of omefas, which does not require lipases prior to absorption. Also, in
this study, differences existed in body weight gains and food consumptions between animals
that were treated at similar dose levels with these two formulations (lower in omefas-treated
animals). These differences were not considered for the dose-selection for the 2-year-
carcinogencity study. In addition, combinations of these two compounds DHA and EPA, with
free fatty acid (Epanova) or ethyl ester (Lovaza) formulations along with a significant difference
in ratio of these compounds probably make different in pharmacological properties of each
formulation. Therefore, the dose-selection for the 2-year carcinogenicity study with Lovaza was
not valuable for Epanova in this study.

Target organ toxicity was at 2000mg/kg/day for liver, lung and kidney. In the liver, changes in
liver enzymes activities for ALP, ALT, and AST were reported, which were correlated with higher
liver weight at 2000 mg/kg/day omefas and microscopic findings of cholangiohepatitis with
widespread biliary proliferation with hepatocellular necrosis in one 2000mg/kg/day treated male.
In the kidney, dose-related trend in mild microscopic basophilic cortical tubules was reported in
all 2000mg/kg/day treated males and one female in comparator. In the lung, dose-response
alveolar macrophage accumulation was reported in all animals. Moreover, in the heart, in one
2000 mg/kg/day treated female, moderate inflammation of the epicardial surface of the heart
and mild inflammation of the pleura were reported (probably was due to gavage injury). NOAEL
was at 600mg/kg/day for omefas treated animals.

The 26-week oral toxicity study was conducted with omefas up to 2000 mg/kg/day. Findings of
this study showed mortality in a dose-response manner (more in males). The cause of death
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was treatment-related because of gavage procedure and microscopic findings in the respiratory
tract lesions. Target organ treatment-related toxicity was liver at 2000 mg/kg/day (liver weight
increased with increased ALP enzyme activity). NOAEL was at 600mg/kg/day omefas.

Dog studies: The 4-week subacute toxicity study in dogs was conducted with Epanova soft gel
capsules (oral) up to 3000mg/kg/day. Target organ toxicity was identified for liver based on
increased serum levels of ALP, liver weights, and microscopic finding of increased in the
severity of plant cell structures in the liver. NOAEL was at 1000 mg/kg/day Epanova soft gel
capsules.

In the 39-week oral toxicity study in dogs, Epanova soft gel capsules were given (oral) to dogs
up to 1000 mg/kg/day. Dogs had incidences of liquid/loose feces in a dose response manner.
The target organ toxicity was liver, based on changes in serum enzymes activities of ALP and
AST and microscopic finding of focal necrosis (1/4). Microscopic findings were reported for 2/4
male dogs at 1000mg/kg/day as follows: in the heart: 1/4 dog with granuloma /macrophage
aggregates, epicardial, focal; and in the aorta: 1/4 dog with mineralization, adventitial, focal.
One of these 2 dogs also was noted with liver focal necrosis.

Genotoxicity Studies:

Epanova was not mutagenic in a battery of genetic toxicology studies, including the Ames
bacterial assay, the chromosomal aberration study, and in the in vivo rat micronucleus study.

Carcinogenicity Studies:

The 2-year rat study: Rats were given omefas orally (gavage) at 0 (corn oil), 100, 600, and
2000 mg/kg/day or 2.2, 0.11, 0.65, or 2.2 mL/kg/day, respectively. The dose-selection was not
submitted to the Agency. The HD was selected based on MTD from the 13-week oral repeat-
dose toxicity study and available carcinogenicity data from approved fish oil Lovaza. There was
no mortality issue for these two studies. However, because of the low survival rate, there were
deviations from the protocol regarding the early discontinuation of dosing and termination of all
groups (with ECAC consultation). Therefore, animals were treated for at least 83 weeks for
males and at least for 65 weeks for females. Treatment-related mortality was statistically
significant for the trend in dose and in the comparison among groups (CDER biostatistics Males:
p< 0.0004, Females: p<0.0001). The cause of death was non-neoplastic and was due to
respiratory tract lesions based on clinical signs (excess salivation, and abnormal respiration)
and gross / microscopic lesions findings.

Drug-related benign sex cord stromal tumors of the ovaries at 2000mg/kg/day were observed,
which were statistically significant for both trend (P=0.0005) and pairwise comparison
(P=0.0054). The benign ovarian sex cord tumor at 2000mg/kg/day (5 fold to the MHRD of
4g/day) exceeded concurrent control and historical controls and was drug-related dispute early
discontinuation of dosing and termination of 2000mg/kg/day treated females.

Non-neoplastic findings were reported in the respiratory tract (larynx: squamous metaplasia;
lungs: bronchus-associated lymphoid tissues in males; nasal cavity: squamous metaplasia; and
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trachea), in the kidney (tubular dilatation); large and small intestine (lumen dilation and crypt
hyperplasia); and liver (focal mononuclear cell inflammatory infiltrates).

Late in the review cycle, CMC identified the safety issue for the Sponsor’s specification limit of

®@ 3s an impurity in Epanova capsules. ®@ is a rodent carcinogen
and likely human carcinogen based on the International Agency for Research on Cancer (IARC)
classifications. The sex chord stromal ovarian tumors reported in the Sponsor’s 2-year rat study
were also noted in the Sponsor’s justification for the tumor profile of ®®@ provided
by @ (Table 3.3.1-2, Page 7 of the . ®® report as well as ovarian granulosa from the
NTP 2004 carci study with ®@- sex chord stromal tumors are a subtype of ovarian
granulosa tumors). The preclinical data would support a specification of ®® ppm. In addition,
the Agency requested that the Sponsor revise their specification as low as possible because of
the potential concern.

The sponsor has indicated that ®) (@)

this specification was lower than those based on ICHM7 guidelines for genotoxic impurities and
that B

The 26-week Tg.rasH2 mice study: Mice were treated with omefas at 0 (water), 500, 1000,
2000, and 4000 mg/kg/day or 4.4 (Water), 0.55, 1.1, 2.2 and 4.4 mL/kg/day, respectively (ECAC
concurred). Mortality in this study increased statistically significantly in all dose groups for both
genders. The high dose (4000mg/kg/day) animals were removed from the study on Day 73 with
50% surviving. The cause of death was considered to be non-plastic based on pathological
findings in the respiratory tract. No drug-related neoplasms were found in mice that were
considered treatment-related up to 2000mg/kg/day (5 fold to the MHRD of 4 g/day based on a
body surface area comparison). Non-neoplastic findings were reported for hyperplasia in the
non-glandular portion of the stomach and for inflammatory lesions in the nasal cavity, trachea,
and lungs.

Reproductive Toxicology Studies:

Findings from these studies in rats suggested no treatment effects on reproductive
performance, early embryonic development, maternal or fetal toxicity were in treated rats up to
2000mg/kg/day (5 fold to MHRD of 4 g/day; based on systemic exposure). In rabbits, NOAELs
were established for the maternal at 500 mg/kg/day and for the embryo-fetal development at
100 mg/kg/day (about 2.4 and 0.5 fold, respectively to MHRD of 4g/day; based on a body
surface area). At higher exposure, 750 mg/kg/day, there was mortality due to abortion, body
weight loss and fetal skeletal variation in treated animals.

In the pre/post natal rat oral study, FO animals showed mortality (9/24 at 2000mg/kg/day) due to
difficulties during or shortly after parturition. In addition, these animals showed lower body
weight gain/food consumption with macroscopic revealed abnormal stomach and/or intestinal
contents and glandular mucosa abnormalities. Therefore, at this dose level, there were fewer
live litters and fewer pups (surviving to day 4) for evaluation. At F1, there were no effects on
growth or development or on their ability to initiate and maintain a pregnancy. However, there
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was an increased incidence of pup (F2) mortality at 600 and 2000mg/kg/day. The NOAEL were
established for the treated FO and F1 generations at 600 and 100 mg/kg/day, respectively (1.5
and 0.25 folds to MRHD based on a body surface area, respectively). The Sponsor did not

submit any TK data; therefore, it is not known if pregnancy alters after exposure.

12 Appendix/Attachments

Histopathological Tables for the 104 Week Carcinogenicity Study in Rats:
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Dareape deved ymkgpday p || 1 L oL 1] o Ligs &y b1} Tutss!
CLRVEX: BENNIN GHRANULAR CELL TUMOUR [H)
Falul @ a 1] L} a 0
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Table 4 h 4
Test Facility:
Study No. 518911z 104 Week Curcinogenicily Study of Epanova by Oral Gavage in Rals
List of tumours by siatus and fatality
Grip MALE FEMALE
Thomusze beved {me/hg/duy ) n 1nn &0 20K n 1o K 20HI0 Total
LIVER: HAEMANGIOSARCONMA [M]
Faltal n 1] ] ] 0 0 4] & 0 0
Incidental n n 0 Ei] 0 n I 4] 0 1
LIVER: CHOLANGIONA [1})
Faial 1 ] ] Ll o i L] ] i} i
Incidental n 1] il 0 ] 1 [} 0 o 1
LUNGS:BRONCHIOLALALVEOLAR ADENOMA [H]
Fatal n n 1 0 0 il [} 0 1] n
Incldeninl n 2 n ] 1 n il [} n 4
LUNGS:BRONCHIOLO-ALVEOLAR CARCINONMA [M)]
Fatal n n n ] o n 0 0 n n
Incidental n U] 1] EH] [+ 0 0 | 1] !
|
LUNGS: LEIOMYONMA [B]
‘alal a 4] 1] il ] ] )] 4] 1 Al
Tncldental n n 0 0 1 i} a 0 n 1
ILYMPH NODE: MESENTERIC: LYMPIIANGLOMA |B)
| Fatal n n n 0 0 a L] 0 n L]
Incldental n ] 2 (il 1 ] [} 0 1] 5
LYMPH NODE: MESENTERIC: HAEMANGIOMA [B]
Fatal n 1] 1 ] ] 0 ] 0 u 1]
Invldental n " 1 i} 1 i} N [¢] 1} 2
MAMMARY GLAND: FIBROADENOMA [B)
Fatal n n 0 0 [} 11 5 4 1 24
Incldental n i i 1 3 1S 13 9 5 47
Total n i ] 1 3 26 21 13 [ 7l
MANMARY GLAND: ADENOMA (K]
Fatal f 0 0 o 4] 1] ] ] 1] L]
Inldetitz n 1 ] 0 0 1 b 1] i 4
MAMMARY GLAND: FIRROADENOMA WITIT ATYPIA [B]
Fatal n 1] 1} ] 0 1 i [4] [t} b))
Incidental n n n i ¢} 8 4 6 k] 21
Pathologist:  -=————
‘ Organs cxamined routinely in all proups @(4)
| Reported by —  on 26-APR-13 11:15:38
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; Table 4

‘ Test Facllily: e

| Study No, S18911: 103 Week Carcinogenicity Study of Epanova by Oral Gavage in Rats
| List of tumours by status and fatality

} Gruup MALE FEMALE
| Doxuge level (mpkg/day ) n T (210 20} n 1N (S0 2HHN)
MAMATARY GLAND: ADEXGCARCTINOMA [M]

Fatal n n a o 0 4 4 2 n
|
| Inddental n 1] 0 0 0 13 12 14 8
| Total a 0 0 0 o m 16 16 s
iMAI\{.\l.-\R\' GLAND: ADENOCARCINOMA IN FIBROAD, [A)

Fatal n 1} 1 o [+ 1 [ 1 u
| Ineldental n 1} u 0 0 f 4 [ 2
i Totud n 1] n 0 0 T W 2 2
I MAMMARY GLAND: MALIGNANT MIXED MAMMARY TUMOUR [M]
| Fatal n i] n n 0 n 1 1 n
| Inddental n n n il i} n 0 0 n
|OVARIES: BENIGN SEX CORD S TROMAL TUMOUR [B]

Fatsl n I 0 [ 0

Ineidental 0 5 4 H 11
I
OVARIES: MALIGN, GRANULOSA CELL TUMOUR |M]

Fatal n ] 0 0 0
I Ineidental n n 1 0 n
[OVARIES: PAPILLARY CYSTADENOMA [B]

Fatal n i 0 o 1
| Inddentzl n 2 0 0 0
JOVAKIES: TUBULOSTROMAL ADENOMA [K)
| Futal n 0t 0 0 1}
i Intidental n ] L] 0 i
'PANC] REAS:EXCCRINE ADENOMA [
| Fatal n 1} 0 # 0 1] 1 0 ]

Incidental n 1 1} 0 1 n L] ] 1
|
| PANCREAS:ISLET CELL ADENOMA |B)
| Fal n 1] 1] ] 0 n 1] 0 1
| Ineddenta n A 1 2 3 2 [} 2 1]
i
:P.\N(‘REAS:ISI._FTI‘ CELL CARCINOMA [M]

Fatal n n &} 0 0 n 0 [ [

Incidental n 1 1} n L] t] L] 1 n

Tutul

12
47
Rt

1.3

26

()]

Reviewer: Parvaneh Espandiari

F prp
IPathologist:

Organs examined routinely in all groups
chongfi by 120-APR-12 11:18:41
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Test Fucility: .

“Puhlo 4
———————
Study No. 518911: 104 Week Carcinogenicity Study of Epanova by Oral Gavage in Rats

List of tumours by status and fatallty

Reviewer: Parvaneh Espandiari

| Grwup MALE FEMALE

|

| Dusinpe bevel dmpfhpfduy n [{1] 6l 20K n 1N OiH) 2010 Total
I PANCREAS:DIUCT ADENOMA [

| Fatal n n n L] o n 0 4 n 0
| Incidental n 0 1 0 ] 0 0 o 0 2
I PARATHYROID GLANDS: ADENOMA [B]

| Fatal a 1] 1] 0 [} 1} E1] [+ U 0
| Incidental n 2 i 0 o 2 0 0 2 b
IPITUITARY GLANIPARS DISTALIS ADENOMA (1L}

| Fatal n 13 14 12 5 14 [£3 16 21 121
} Tneldental n B 18 13 20 17 27 19 i+ 173
| Total n I 17 25 2% 5 45 3s s 4
iPlTl'lT'ARY GLAND:PARS DISTALIS CARCINOMA (M)

| Fatal n 1] i [i] [#] 0 1 [ i s
| Tncidentat n 0 i 0 o 1 o | 0 1
[ Totw u 0 1 0 o " ! 1 i 3
i}‘['l‘l,'l'l'MZY GLANTEPARS INTERMEDIA ADENOMA [R]

Fatal n n 1 Y 4] 1 1] (4] 1 il
Incidental n i n L] | 1 o 0 il 2
|SALIVARY GLAND: SUBLINGUAL: ADENOMA iB]
| Faml n n N 0 %] 0 0 o [ n

Insddenial n 1 1] 0 0 n 1 4] n |
i
|SPLEEN: LIPOSARCOMA [M]
| Futul n n 1 1 [ I a o i 1
% Incidental n n 1] ] 4] 1] 0 ] 1 il
;S'Nl.\IACH: CLANDULAR: ADENOMA (B3]
| Faal n n 1} 1 4] 1] 1 O 1} (1]

Invidental n 0 1 0 ] 1 L] 4] ] 1
STOMACH: GLANDULAR: LEIOMYOMA |B|
| Fatal n n 1] 0 ] n ] [} n ]

Ineldentanl n i 1] ] 1 1 1] (4] 1 1
EATES:INTERNITTIAL CELL ADENOMA [1]
| Fatal n n n 0 4] o
| tncldental n 1 1 0 o 2
i
|
i Pathologist: 5 :

E Organs examined routinely in all groups
! Reported by 7 7 1 26-APR-13 11:21:43
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Test Facility: fabled h(4)

Study No. 31891 1: 104 Week Carcinogvoeny swaay o ppanova by Oral Gavage in Rats
List of tumours by status and fatality

Group MALE FEMALE

Dosupe leve (mkgduy b n o £ 200K} 1] HILH] HH) pILLT Total
THYMUS: BENIGN THYMOMA [K]

Fatal n n n 0 [¢] n il 4] 1} 0

Incidental n 0 n 1] (4] 2 i k] i 5

THYROID GLAND:C-CELL ADENOMA [B]
Fatal n [0 u 1] 1] 0 0 [} i ]

Ineidental n 6 Y 1 2 1 4 o i 23

THYROMD GLAND:CACELL CARCINGOMA [M)
Faizl n n n 1 0 " il ] 1 0

Incidentul n n 2 1 0 1 [ 4] 1 5

| THYROID GLAND:FOLLICULAR CELL ADENOMA |B|
Fatal n 1] n 0 (] n n (4] n L]

(5]
<

Incldental 1 1

THYROID GLANIFOLLICULAR CELL CARCINOMA (M)
| Fatal a it i n 0 1l ] ] i 0

Ineldental n 1 n ] 1 n L] 1 " 2

URINARY BLADDER: TRANSITIONAL CELL PAPILLOMA [B]
Fatal 1 n n i) L] n ] (4] n Ll

Inddental 1l n I I (4] f {1 4] n I

| UTERUSIENDOMETRIAL STROMAL POLYP [B]

Futal n 1 [ 4] 1] ]
Indidental n B} 11 3 4 2
Total n f 11 1 4 px

UTERUS: MALIGNANT SCIWANNOMA [M]

Fatal n 1 0 1 n z
Incidental n 1 R\] [t} n |
Total n 2 {1 1 it 1

UTERUS: LEIOMY OMA B
Futasl o It 0 (] i [

Incidentul n 1] {1 (4] 1 1

UTERUS: LETOMYOSARCOMA [M]

Fatal n i 0 1 ] 0
Inddental n 0 1 @ n 1
*athologist:  sw——
Organs examined routinely in all proups b(4)
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Table 4
Test Fucilily; e h\ﬂ)
Study No. 518911: 104 Week Carcinogenietty Study of Epanova by Oral Gavage in Rats
| List of tumours by status and fatality

Group MALE FEMALE

Do heved (mgfhgfduy ) ] 100y £ 200H) n 1M (00 1] Totul
UTERUS:ENDOMETRIAL SQUAMOUS CELL PAPILLOMA [1i]

Fatal n ] 0 0 n 0

Incidenta! n 1] 0 1 i 1

UTERUS:ENDOMETRIAL ADENOCARCINOMA [M]
Fatal 0 1] ] [+ [ L]

Incidentat n i o @ [} 1

VAGINA: MALIGNANT SCHWANNOMA [M]
Fatal n 1] L] ) I L]

Incidentnl n n il 1 n 1

YAGINA! BENIGN GRANULAR CELL TUMDUR [B]
Fatal n n ] 0 n ]

| Ineldental u 2 7 1 2 12

T T b(4)

Organs examined routinely in all proups
Reported by ee=im 20-APR-13 11:29:33
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Group 1 2 3 4

Test Item Conirol ———— Epanova ————

Dosage (mgkz/day) 0 100 G0 2000

C. Limit %
] Bdoan S0 Moan-2 500 Mean+2 &0 MinMax 2,50 97.50
Female
Basophils 55 e} 0. 0.0 303 0.00 0.08 0.00 hic]
Easginaphils 55 014 .08 -0.02 {20 0.03 0.47 DD 0as
Haamoglobin 55 13.90 1.05 11,50 16.00 11.20 16.10 11.80 15,60
Higgrglosri 55 041 0.0 036 048 0,34 0.48 0.35 n.44
Larga Unclassified Gells ] ouor 0.20 -0.32 LU TS o.ot 147 o o
Lymphicyles 55 375 1.13 137 613 1.44 8.00 1.84 589
Mean CGel Haamoglobin 55 19.22 1.13 16.65 21.58 1580 24.10 18.70 21.4%
Mean Cel Haamoglogin Con 55 379 1.10 .58 36.00 3140 .80 370 36,20
Mean Cel Yolumea 55 56.56 2.08 50683 62.73 43.00 &7.60 52.40 61.60
Monooytas 55 034 0.25 0,16 .84 0.03 1.4% 0,05 114
Meutraphils 55 2.52 258 -2.00 T4 0.68 1812 0.E39 S48
Fiatakat Count ] An3.0r 225.08 352.90 1253.25 E¥F300 1.346.00 300.00 113800
R Blpad Cedl Couind 55 7.8 D.62 5497 454 4.96 B.25 6.02 B24
Red Call Dietribution Width 14 13.30 1.40 10.59 1E.18 1180 18.60 11.60 16.60
Relicuocyte Count 14 166.00 4595 74,10 25790 11400 26200 11360 28210
Rediculocytes 28 2.28 DET 043 A58 1.40 3.60 1.4 380
White Blacd Call Coyrt BR 5.0 3.1 Q07 1281 267 24 272 11,77
Male
Basophils 42 .03 0.0 00,2 .08 0.00 012 .04 L4
Eaginaphils 92 0.0 0.10 Qa0 0230 0.04 0.63 D.o7 hETi|
Haamoglogin #a 14,584 0.88 12.88 16.79 9.90 16.90 12.90 16,30
Hizgrmaloori &2 045 0.03 039 051 0.4z 0.5 0.29 050
Larga Unclassilied Cells 82 DG 0.05 0.03 023 o.nz 0.48 0.03 D23
Lyrnphisiyies % 554 2m 254 1054 345 16.67 367 11,61
Mean Cel Haamoglooin B2 17.78 D.B5 16.08 18.50 1600 20.00 168.30 19.50
Mean Cel Haamoglosn CGon % 2298 0,50 a3 3478 20 B0 31,30 36,00
Mean Cel Yoluma a2 53.93 2.35 4023 S5E.83 4380 E3.60 5010 5910
Monocytas 2 045 027 0.0 1.400 0.0z 1.68 0.13 1.15
Meutraghils a2 2.68 202 -1.18 a430 0.60 1g.52 1.15 TE3
Fiatakat Court 2 5477 26467 42542 14E4.12 197.00 1667.00 361.00 142200
Fesd Bload Cedl Count a2 .55 D.66 T4 S8 6.33 962 682 =R L]
Red Call Distrbudion Width 23 13.50 0.73 11.504 15.06 12400 14.90 12.00 14.50
Reticuocyte Gount i 13468 29,10 TE49 192,687 T4.00 20000 7a.20 200,10
Reticulocytes 52 2.00 0. 0UE0 340 0.90 LX 0.8 250
White Blocd Call Count & 10.20 320 a7 1661 553 .56 547 20,53
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Histopathological Tables for the 26-Week Repeated Dose Oral Carcinogenicity Study in
Tg.rasH2 Mice:

8 Contextof Tumor Summary Tables
Table 8.1 Context of Tumor Summary: Males

Husmber of Animals with Tuimor (a)

500 1000 2000 4000

ORGAN TIMOR DAY CONTEXT Control mg/kg/day mg/kg/day mg/kg/day =g/ kg/day
EAR HEMANGIOMA (B) 109 L] 0 1 0 0 0 [
HARDERTAN GLANDS ADENOMA [B) 1-E03 I o/0 0/5 0/3 0/14 0/30 o/o
Term I 2/30 2/25 0/27 0/16 o/o o/o
CARCINCMA (M) 1-E08 I o/ 0/s 0/3 0/14 0/30 o/0
Term I o/30 0/25 0/27 1/18 o/o ofo
CARCTNCMA / ACENCMA 1-E08 I o/ 0/s 0/3 0/14 0/30 o/0
erm I 2/30 2/25 0/27 1/16 o/o o/o
EIDNEYS HEMANGICSAROOMA (M) 1-E0S I o/o 0/s 0/3 0/14 o/30 o/o
Term I 0/30 1/25 0/27 0/16 o/o o/o
LIVER HEPATOCELLULAR ADENOMA (B) 1-E0S I 0/o 0/5 0/3 0/14 0/30 0/0
Term I 1/30 0/25 0/27 0/16 o/o 0/o
LUNGS WITH BRONCHI AIVEOLAR-RRONCHIOLAR ADENGMA (R) I o/o o/o0 o/o o/o o/o 14/14
I o/ 0/5 0/3 0/14 0/30 1/2
I 1/30 2/25 /27 1/16 o/o 0/o
E/M ] ] 0 o o 1
E/M o o o o ]
F/M 1} 1} 1] ] ]
i E/M ] ] o o o
ALVEOLAR-BRONCHIOLAR CARCINGMA (M) I o/0 o/o o/o ofo o/o 7/14
I o/o n/a 0/3 0/14 0/30 1/6
I 0/30 0/25 0/27 0/16 o/o o/o
E/M o 1 o o ] o
AIVEOLAR-BRONCHICGLAR Inter I o/o o/o o/o o/o o/o 14/14
CARCTNCMA / ADENCMA
1-E0S I o/0 0/4 0/3 0/14 0/30 1/2

lity Independsnt

(B} - Benign (M) - Malignant
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Table B.1 Context of Tumor Susmary: Males

Reviewer: Parvaneh Espandiari

Nusber of Animals with Tumor (a)

500 1000 2000 4000 Positive
CRGAN TUMOR DAY CONTEXT Control mg/kg/day mg/kg/day mafkg/day mg/kg/day Control
LUNES WITH BRONCHI ALVEQLAR-BRONCHIOLAR Téarsm I 1/30 2/25 1/27 1/16 o0/0 o0/0
CARCINOMA / ADENOMA
58 F/M o o o o o 1
&6 F/M o o o o o 1
B3 F/M o o o o o 1
101 F/M o o o o o 1
116 F/M o 1 o o 0 0
HEMANGIOSARCOMA (M) Inter I o/o o/o o/o o/o o/o 4/14
1-EQS I o/o o/4 0/3 0/14 0/30 0/&
Tarm I o/30 1/25 0/27 0/16 o/0 o/o
113 F/M o 1 o o o o
MULTIFLE ORGANS HEMANGIOSARCOMA fHEMANG TOMA Inter I o/o o/0 o/0 o/n o/0 14/14
1-EQS I o/o 0/3 0/3 0/14 1/30 1/5
Term I 4/30 3/25 2/27 0/16 oo ofo
101 F/M o o o o o 1
109 F/M o 1 o o o o
113 F/M o 1 o o o o
SEIN ([MAMMARY ARER) LYMPHANGICOHA (B) 1-EOS I o/o 1/5 0/3 0/14 o0/30 o/o
Term I o/30 0425 o/z7 0/16 /o o/o
SEULL CAP HEMANGIOSARCOMA (M) Term I 0/0 1/1 o/0 o/0 /0 os0
SPLEEN HEMANGIOSARCOMA (M) Inter I 0/0 o/o o/o o/o o/o 14/14
1-EOS I o/o 045 0,3 0/14 1/30 1/5
Term I 4/30 0425 1/27 0/18 o/o o/o
101 F/M o o o o o 1
STOMACH FAPTLIOMA (R) 1-EOS I o/o o/s 0/3 1/14 o0/30 o/o
Term I o/30 0425 o/z7 0/16 /o o/o
Contéxt - Context of tusor for statistical analysis: I = Incidental; F/M = Fatal or Mortality Independent
[a) I: Nimber of animals with tumor/Nusber of Animals examined in the time interval
F/M: Number of animals with tumor at specified study day
Inter = Intermittént Sacrifice; Tem = Terminal Sacrifice
E0S = end of study [up to tersinal sacrifice) [B) - Benign (M) - Malignant
Table B.1 Context of Tumor Summary: Males
Husber of Animals with Tumor (a)
500 ioo0 2000 4000 Positive
ORGAN TUMOR DAY CONTEXT Control mgf/kg/day mg/kg/day mg/kg/day mg/kg/day Control
TESTES HEMANGIOMA (B) 1-EO0S I o/o 0/5 0/3 014 0/30 0/0
Term I 0/30 0/25 1427 0/16 o/o 0/0
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Tahle 8.2 Context of Tumor Summary: Females

Nusber of Animals with Tumor (a)

500 1000 2000 4000 Positive
CRGAN TUMOR DAY CONTEXT Control mg/kg/day mgfkg/day mg/kg/day mg/kg/day Control
BONE, STERNUM ALVECLAR-BRONCHICLAR CARCINCHA (M) 1-E0S I 0/1 0/6 0/4 0/10 0/15 0/o0
Tarm I 0/29 0/24 0/25 0/20 0/15 0/0
150 F/M ] 0 1 0 0 ]
CAVITY, WASAL SARCOMA (M) 1-E0s I 0/1 0/ 0/5 0/10 0/15 0/0
Term I 0/29 1/24 0/25 0/20 0/15 0/o
HARDERIAN GLANDS ADENOMA (B) 1-E0S I 0/1 0/6 0/5 0/10 0/15 0/0
Term I 1/29 1/24 0/25 0/20 0/15 0/0
CARCINCMA (M) 1-Eos I 0/1 0/6 0/5 0/10 0/15 0/o
Tarm I 1/29 0/24 0/25 0/20 0/15 0/0
CARC THOMA / ADENCMA 1-E08 I 0/1 0/ 0/5 0/10 0/15 0/0
Term I 2/29 1/24 0/2s o/z20 0/15 0/0
HEART SARCOMA (M) 1-E08 I 0/1 0/6 0/s o/10 0/15 0/0
Term I 0/29 1/24 0425 0/20 0/15 0/0
LUNGS WITH BRONCHI ALVEGLAR-BRONCHIGLAR ADENCMA (B) Inter I 0/0 0/0 0/0 0/0 0/0 13/13
1-E08 I 0/1 1/6 0/5 0/10 1/15 0/0
Term I 0/29 0/24 0/25 3/20 2/15 0/0
23 E/M o o o o o 1
103 F/M 1] 0 ] 0 0 1
106 F/M 0 0 ] 0 0 1
112 F/M 0 0 0 0 0 1
117 F/M ] i ] 0 i 1
118 E/M o o o o o 1
120 E/M o o o o o 1
ALVEQLAR-ERONCHIOLAR CARCINGMA (M) Inter I 0/0 0/0 o/o o/o 0/0 11/13
1-E08 I 0/1 0/6 0/4 o/10 0/15 0/4
Term I 1/29 1/24 0/2s o/z20 0/15 0/0

Contéext - Context of tusor for statistical analysis: I = Incidental; F/M = Fatal or Mortality Independent
{a) I: Mimber of animals with tumor/Nusber of Animals examined in the time interval

F/M: Number of animals with tusor at specified study day
Inter = Intermittent Sacrifice; Term = Terminal Sacrifice

EQ3 = end of study (up to terminal sacrifice) (B] - Benign (M) - Malignant
S00 1000 2000 4000 Positive
CRGAN TUMOR DAY CONTEXT Control mgfkg/day mgikg/day mglkg/day mg/kg/day Control
LUNGS WITH BRONCHI ALVEOLAR-ERCNCHIOLAR CARCINCMA (M) 112 F/M 0 0 0 0 [ 1
117 F/M 0 0 0 ] 0 1
120 F/M ] 0 0 ] 0 1
150 E/M o o 1 o i ]
ALVEQLAR-ERONCHIOLAR Inter I 0/0 0/0 o/o o/o 0/0 13/13
CARCTHOMA f ADENOMA
1-E0S I 0/1 1/8 0/4 0/10 1/15 0/0
Term I 1/29 1/24 0/25 3/20 2/15 o/0
93 F/M 0 0 0 0 0 1
103 F/M ] 0 0 ] 0 1
106 E/M o o o o i 1
112 E/M o o o o o 1
117 F/M ] 0 0 ] 0 1
118 F/M 0 0 0 ] 0 1
120 F/M ] 0 0 ] 0 1
150 E/M o o 1 o i ]
HEMANGIOSARCOMA (M) Inter I 0/0 0/0 0/0 0/0 0/0 4/13
1-E08 I 0/1 0/6 0/s 0/10 0/15 0/7
Term I 0/29 0/24 0/25 0420 0/15 0/0
LYMEH NCDE, MANDIRULAR LYMEHANGIOMA (B) 1-E0S I 0/1 0/ 0/s 1/10 0/15 0/0
Term I 0/29 0/24 0/25 0/20 0/15 o/0
MAMMARY GLAND HEMANGIOSARCOMA (M) 1-E05 I 0/1 0/6 0/s 0/9 0/15 0/0
Term I 0/29 0/24 0/25 0/zo 0/15 o/0
114 E/M o o o 1 o ]
LYMPHANGIOMA (B} 1-E08 I 0/1 0/ 0/5 0/10 0/15 o/0
Term I 0/29 1/24 0/25 0/20 0/15 0/0
MULTICENTRIC HEMANGIOSARCOMA (M) Inter I 0/0 0/0 o/o o/o 0/0 0/13

Context - Context of tumor For statistical analysis: I = Incidental; F/M = Fatal or Mortality Independent
{a) I: Mmber of animals with tumor/Nusber of Animals examined in the time interval
F/M: Nusber of animals with tusor at specified study day
Inter = Intermittent Sacrifice; Term = Terminal Sacrifice
E0S = end of study (up to terminal sacrifice) (B} - Banign (M) - Malignant
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Table B.2 Context of Tumor Sussmary: Females
Nusber of Animals with Tumor (a)
500 1000 2000 4000 Fositive
ORGAN TUMOR DAY CONTEXT Control mg/kg/day mg/kg/day sg/kg/day sg/kg/day Contral
MOLTICENTRIC HEMANGIOSARCOMA (M) 1-E0S I o/o 0/a 0/5 0/1o 0/15 0/7
Term I 0/29 0/24 0/25 0/z20 0/15 0s0
113 E/M 1 o o o o o
MUOLTIFLE CRGANS HEMANGIOSARCOMA/HEMANG TOMA Inter I o/o o/o o/o o/o o/o 12/13
1-EQOS I o/o 0/5 0/5 0/3 0/14 o/o
Term I 1/29 3f24 1/25 1/20 0/15 oso
93 E/M o o o o o 1
103 F/M o o o o ] 1
106 F/M o a a a o 1
112 F/M i} o o o o 1
113 E/M 1 o o o o o
114 F/M o a a 1 o o
117 F/M i} o o o o 1
11B E/M o o o o o 1
120 F/M o a a a o 1
140 F/H o o o o 1 0
154 E/M o 1 o o o o
SALIVARY GLANDS HEMANGIOSARCOMA (M) 1-E0S I o/l 0/5 0/5 o/1o0 0/15 o/o
Term I 0/29 1/24 0/2s o0/20 0/15 ofo
154 F/M o 1 o o ] ]
SEIN HEMANGIOSARCOMA (M) 1-EQS I 0/1 o/o o/o o/o ofo ofo
140 E/M o o o o 1 o
SPLEEN HEMANGIQSARCOMA (M) Inter I o/0 ] ] ] ] 12/13
1-EQS I 0/1 0/& 0/s 0/10 0/15 ofo
Téarsm I 1/29 1/24 0/25 1/20 0/15 o/o
93 E/M o o o o o 1
103 F/M o a a a o 1
106 F/H o o o o 0 1
112 E/M o o o o o 1

Context - Context of tusor for statistical analysis:
{a) I: Nimber of animals with tumor/Number of Animals examined in the time interval

F/M: Number of animals with tumor at specified study day

Inter = Intermittent Sacrifice;

EQS = end of study (up to terminal sacrifice)

Table B.2 Context of Tumor Sussmary: Females

Temm = Terminal Sacrifice

I = Incidental; F/M = Fatal or Mortality Independent

[B] - Benign (M) - Malignant

Husber of Animals with Tumor {(a)

500 1000 2000 4000 Positive
ORGANH TUMOR DAY CONTEXT Control mg/kg/day mg/kg/day ma/kg/day mg/kg/day Control
SPLEEN AEMANGIOSARCOMA [M] 117 F /M 0 0 0 0 0 1
118 F/M 0 0 0 0 0 1
120 F/M 0 0 0 0 0 1
STOMACH PAFILLOMA [R) 1-E0S I 0/1 0/a 0/5 1/10 0/15 o/o
Term I 1/23 0/24 0/25 0/20 0/15 o/o
UTERUS AEMANGIOSARCOMA (M) 1-E0S I 0/1 0/6 0/s 0/10 0/15 o/o
Tersm I 0/29 1/24 1/25 0/20 0/15 o/o
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AD2OPLTGE - AD2OPL.TGER.BTL:Epanova: 26-Week Repested Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPL7GH, Tg.rasH2 main study, TA AD2OPL)

Observations: Neo-Plastic and Won WNeo-Plastic smmmmmsssessess e cm e e MALES - - eiem oo
Removal Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
day fday Iday Iday fday Iday
Number of Animals on Study : 30 o 25 27 16 o
Number of Animals Completed: (30} (o) (25) (27} (16) (o)

Adrenal Glands;

Examined......oeennns (a0) () (25) (27} (18) (o)
Within Normal Limits.. 30 o 25 a7 16 0
Aorta;
Examined.............. (a0) {0y (25) (27} (18) (o)
Within Normal Limits.. 30 o 25 27 16 o
Bone Marrow, Femur;
Examined.............. (50) (o) (25) (27} (18) (o)
Within Normal Limits.. . 30 o 25 a7 16 0
Bone Marrow, Sternum;
Examined. (50) {0y (25) (27} (18) (o)
Within Normal Limits.. 30 o 25 27 16 ]
Bone, Femur;
ERAMAMBA .« o e en et e s e m e e e e me s e e e e e em e e e e e ea e e e e e e e (50) {0y (25) (27} (18) (o)
Within Normal Limits. . . .e . . . . .e .e . . . . .e 30 o 25 ar 16 0
Bone, Sternum;
Examined.............. (30) {0y (25) (27} (18) (o)
Within Normal Limits.. 30 o 25 27 16 0
necrosis; costo-chondral junction . (o) (o) (o) (o) ((1}] (o)
minimal ... . iiiiiiiiiiieiiies 0 1] 0 0 1] 0
mild R 0 1] 0 0 1] 0
inflammat: + pyogranulomatous; peripheral; adipocyte .. (o) (ay [{:}] (o) (o) (o)
Brain;
Examined......oooouens (50) () (25) (27} (18) (o)
Within Normal Limits. 29 1] 24 20 16 ]
necrosis; hemorrhagic (o) (oy (1) (o) (oy (o)
marked ............ ] o 1 1] o ]
proliferation; vascula meninges (1) (o) [{:}] (o) (o) (o)
L L 1 o o o o o

ADZOPLTGE - AD29PL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2OPL)

Observations: Meo-Plastic and Mon Neo-Plastic -- - MALES ---
Removal Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
day Iday Jday Iday I day Iday
Number of Animals on Study : an o 25 ar 16 o
Number of Animals Completed: (ao) (o) (25) (27 (16) (o)
Cavity, Nasal;
Examined. . (30) (0} (25) (27) (16) (o)
Within Normal Limits.. 21 o 14 L] 4 o
inflammation; submucosa .. (8) (o) (10) (20) () (o)
minimal B o B 1 B o
mild ... o o 2 8 1 o
inflammation, exudative .. (1) (o) (1) (4) () (o)
minimal 1 o o 2 3 o
mild ... o o 1 1 -] o
moderate . o o o 1 o o
L o o o o 1 o
hypertrophy/ hyperplas epithelium (1) (o) (o) (o) (o) (o)
M e iiisic s iscd s anaens o o o L o o
mOderate . ...cciciiinianans 1 o o o o o
inflammation, granulomatous . (o) (o) (o) (o) (U] (o)
minimal ...ociaiiiiiaiinaas . o o o L o o
sarcoma; malignanmt; primary; incidemtBl ... ... .iiii ittt i i i o o o [1] o o
Ear;
Examined. ............. (0) () (o) (o) (o) ()
Within Normal Limits. . o o o o o o
hyperplasia; epidermal . (o) (o) (o) (o) (o) (o)
moderate .. o o o o o o
inflammat ion (o) (o) (o) (o) (o) (o)
moderate .. o o o o o o
Epididymides;
Examined. . (30} (o) (25) (27) (16) (o)
Within Normal Limits 30 o 25 26 15 o
inflammat ion (o) (o) (o) (o) (1) (o)
moderate . o o o o 1 o
sperm granuloma . o o o 1 o o
oligospermia (0) (0) (o) (o) (1 (o)
moderate . o o o o 1 o
dilation . (o) (0} (o) (o) (1) (0}
moderate . . o o o o 1 o
MEtBPLAEEIA] BOUBMOUE .. .ouououounon e ann onon sus ne os obn on cus ns ne susonon sab s nnooninneansnns (o) (o) (o) (o) (1) (o)
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ADZOPLTGE - AD20PL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD29PLTGE, Tg.rasH2 main study, TA AD2OPL)

Observations: Neo-Plastic and Mon Neo-Plastic --- - MALES ---
Removal Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
day Iday Iday Iday I day Jday
Number of Animals on Study : an o 25 a7 16 o
Number of Animals Completed: (ao) (o) (25) (27 (16) (o)

Epididymides; (continued)

moderate ........ - - - o o o0 o 1 o
Esophagus ;
T (30) (0} (25) (27) (18) (o)
Within Normal Limits...... 30 o 25 26 16 o
inflammation; muscularis . (o) (o) (o) (1) (o) (o)
mild ... o o o 1 o o
Eyes;
Examined. ............ (30) (0} (25) (27) (16) (o)
Within Normal Limits. 30 o 25 27 16 o
Gall Bladder;
T TR (30) (o) (25) (27) (16) (o)
Within Normal Limits. 30 o 25 a7 16 o
MASSING «ovvvnnennnn ] ] ] ] ] 0
inclusion; eosinophilic; epithelium (o) (o) (o) (o) (o) (o)
L o o o o o o
Harderian Gland:
T (30) (0} (25) (27) (18) (o)
Within Normal Limits. 27 a 23 27 14 o
hyperplasia . (1) (o) (o) (0) (1) (o)
moderate o o o0 o 1 o
marked .... - 1 o o0 o o o
adenoma; benign; primary; incidental ..... 2 1] 2 1] 1] o
carcinoma; malignant; primary; incidental .. o o o o 1 o
Heart;
Examined. ............ (30) (0} (25) (27) (18) (o)
Within Normal Limits... “an 30 o 25 a7 16 o
sarcoma; atrium; malignant; primary; incidental . o o o o o o
Intestine, Cecum;
T Y {30} (o) {25) 27} {16} {0}
Within Normal Limdfg. ... ccci i iiiiiii it cs st cs s st s sst sa s ssasm s ss s saa s e asnanann 30 o 25 a7 16 o

Pathology - Intergroup Comparison of Histo Pathology Obserwations

ADZSPLTGS - ADZSPL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Garcinogenicty
Study In Tg.rasH2 Mice (AD2SPLTGE, Tg.rasH2 main study, TA AD2SPL)

Observations: Meo-Plastic and Mon Neo-Plastic S e e e e e e e MALES - - - e e e
Removal Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg kg
day Iday Iday Iday Jday fday
Number of Animals on Study : 30 o 25 27 16 o
Number of Animals Completed: (a0} (o) (25) (27) (16) ()]
Intestine, Colon;
Examined. ............ (a0} (o) (25) (27) (16) ()]
Within Wormal Limits. a0 o 25 27 16 o
Intestine, Duodenum;
ERBRLMED. « .o oo tit e i ee it e oo in ot ian e ek e ek ket e ee ke s e ne ek eee e eaneeaneeainnns (a0} (o) (25) (27) (16) ()]
Within Mormal Limits.........oocoones a0 o 21 16 a
infiltration; pigmented macrophages (o) (o) (4) (1) (73 ()]
MANIMAL L.l o [} 4 11
Intestine, Ileum;
EMEIMAMEO. « .o o tntin on ne it e ae iin ot han e ek e ek ke e ee ke s e ane ek eee s eaneeaneeiinnns (30} (o) (25) (27} (16) ()]
Within Mormal Limits........... .. a0 o 24 27 16 o
inflammation; muscularis . (o) (o) (1) (o) (0} ()]
o o 1 o o o
(o) (o) (1 (o) (L] (o}
o [} 1 o o [}
Intestine, Jejunum;
EMEIMAMEO. « .o o ntin ot ne in e ae iin ot ian e ek e ek ke e ee e s e ane ek eee s eaneeaneeiinnns (30} (o) (25) (27} (16) ()]
WATHAN MOPMEL LAMETE. o ouun i iniis cn e ce e ot iin me con s chmn o e hh oo ce e e s mee e ee e nan e a0 o 25 27 16 o
Intestine, Rectum;
Examined. ............ . (a0} (o) (25) (27} (16) ()]
Within Mormal Limits. a0 [} 25 27 16 [}
proliferation; vascular; .. (o) (o) (o) (o) (0} ()]
L P o o o o o o
Kidneys ;
Examined. ............ . (a0} (o) (25) (27) (16) ()]
Within Mormal Limits. 27 [} 24 25 16
infarction .......... . (o) (o) (o) () (0} ()]
MANIMEL L. iiieiann o o o 1 o o
(1 (o) (o) (o) (0} (o}
1 o o o o o
(o) (o) (o) (1 (o) (o}
o o o 1 o o

Paca TEN
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Pathology - Intergroup Comparison of Histo Pathology Observations

AD2OPLTGE - AD29PL.TGER.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OFLYGE, Tg.rasH2 main study, TA AD29PL)

Observations: Neo-Plastic and Mon Neo-Plastic T 7 I
Removel Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
day iday Iday Iday I day Iday
Number of Animals on Study : 30 1] 25 a7 16 1]
Number of Animals Completed: (30) (o) (25) 27 (16) (o)

Kidneys; (comtinued)

regeneration; tubule . - (1) (o) (o) (o) (o) (o)
[ T R - 1 o o o o o
infiltration; lymphoplasmacytic - (o) (o) (o) (o) (o) (o)
marked ..o s . o o o o o o
infiltration; lymphoplasmacytic; pelvis . (1) (o) (o) (o) (o) (o)
L T . 1 o o o o o
dilation; ; tubule; unilateral .. - (o) (o) (o) (o) (o) (o)
mld ... armaaas - o o o o o o
glomerulonephrosis; right . . (o) (o) (o) (o) (o) (o)
marked ........ farmans - o o o o o o
hemangiosarcoma; malignant; primary; incidemtal ... 1] 1] 1 1] o 1]
Liver;
T Y (30) (0} (25) (27) (16) (o)
Within Normal Limits.. .. 17 o 22 24 15 o
inflammation; portal . . (1) (o) (o) (o) (o) (o)
mld aaaiiaaiaa - o o o o o o
moderate . 1 L] L] L] o L]
Necrosis . - (1) () (o) (o) (1 (o)
minimal .. - 1 o o o 1 o
moderate ......... - o o o o o o
depletion; - (0) () (o) (1) (o) o)
mld aaaiiaaiaa e o o o 1 o o
infiltration, lipid - (10) (o) (2) (1) (o) (o)
minimal N o o o 1 o o
mild . - 10 o 2 o o o
tension . (o) (o) (1) (1) (o) (o)
minimal ....... - o o 1 1 o o
extra-medullary hematopoiesis . (o) (o) (o) (o) (o) (o)
mild ........ - o o o o o o
telangiectasis - (o) (o) (o) (o) (o) (o)
L aew o o o o o o
hepatocellular adenoma; benign; primary; incidental .. . 1 o o o o o
Lungs With Bronchi;
T (30) (0} (25) (27) (16) (o)

AD20PLTGE - AD2OPL.TGER.BTL:EpEnova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2OPL)

Observations: Neo-Plastic and Mon Meo-Flastic e sas s s MALES = eemmm s ammms s s e e
Removal Reason: Terminal Sacrifice 0 mg/kg! 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/ kg
day Jday iday fday | day Jday
Humber of Animals on Study : a0 1] 25 27 16 1]
Number of Animals Completed: (30) (o) (25) (27) (16) (o)
Lungs With Bronchi; (continued)
Within Normal Limits... 20 o 7 14 T o
thrombosis . ........... (o) (o) (o) (o) (o) (o)
minimal .. o o o o o o
mild ... a o o a a o
hyperplasia; alveolar epithelium .. (1) (o) (§)] (1) (1) (o)
minimal 1 1] o 1 L] 1]
mild o o o o o o
moderate .. L] 1] o o 1] 1]
marked ... o L] 1 o 1 L]
infiltration, histiocytic .. (8) (o) (6} (12) (8) (o)
minimal ........o0000iien . 5 1] 1 5 2 1]
mild . 3 o 5 -] -] o
moderate . o o o 1 L] o
ossification (o) (o) [{1}] (o) (o) (o)
minimal .. o o o o o o
missing . ... 0 [} [i} 1 0 [}
alweolar-bronchiclar adenoma; single; benign; primary; incidemtal .. 1 1] 2 1 1 1]
alveolar-bronchiolar carcinoma; malignant; primary; incidental 1] 1] o o 1] 1]
hemangiosarcoma; melignamt; primary; incidental . ....... ittt iiiiiin i 1] 1] 1 o 1] 1]
Lymph Node, Mesenteric;
EBIMATIE . - o cvcoouece s oecnom oo cn muoe mas bos s o e s oos e b es s bn sEE EE BEEEs R R EEE £h s (30) (o) (25) {27y (16) (o)
Within Normal Limits............c.ocoas . 29 1] 24 22 4 1]
infiltration; pigmented macrophages . (o) (o) (§)] (s} (12) (o)
minimal ...l e i a o 1 & -] o
o L] o 1 4 L]
(1 (0) (0) (o) (1 (0)
o o o o 1 o
. 1 o o a a o
LT o ] 1] o ] ]
Lymph Node, Mandibular;
Examined. .............. . (30) (] (25) (27) (18) (0}
Within Mormal Limits. 2a o 23 23 13 o
MLSEING «covuecccoces 1 o o 1] 1 o
hyperplasia; lymphoid .. (o) (o) (2) (4) (2) (o)
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Study In Tg.rasH2 Mice (AD2OPLTGHB, Tg.rasH2 main study, TA AD2OPL)

Observations: Neo-Plastic and Mon Neo-Plastic

oo MALES ---nen-

Femovel Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mgikg
day Iday

Number of Animals on Study : 30 [}
Number of Animals Completed: (30) (o)

I day

25
(25)

27
(27)

Iday

16
(16)

1000 mg kg 2000 mg kg 4000 mg/kg
Iday

/day

o
(o)

Lymph Mode, Mandibular; (continued)
minimal .........0...n e e e e e e e e e e eeeieeaeeeeieeceeeenenennas
mild ..... araan .
T
minimal ..
mild ....... - R
hemangiosarcoma; malignant; secondary; Incidental ... ..o iiiniiiaiiiiiii i innaiinnnnas

cooSoo
cooooo

Mammary Gland;
Examined........ e e e e e e e e e e e e e ek ee e eeeasemeeemeasenanas (- (-1
'nthanumalerts - -
lymphangioma; benign; prinar‘y; B =

MNerve, Sciatic;
Exalunad - e e e e e e e e e et e e s e e ee e e e s esimecaasaiaseaseeaesan (30) (]
Within Numul Luu‘ts 30 0

Ovaries;
Examined. i-) -}
Within Numal Luu'ts - -

Pancreas;
Examined. - e e e e e e e e e eees e eeaeseaeeeeeeeisenennan (30) (o)
Within Numal Luu'ts 30 L]
L= = Ty T - [{:}] (o)
mild coocoiaas .
T T R (o) (o)

Parathyroid Glands;
Examined........ e e e e e e e e e e eeeaeeeaieeiieeisenenaen (30) (o)
Within Normal Luu'ts...._....__...__..._...._....._...__...__...__...._...._...__...__.... 23 o
=0 & 1]
plgmn'ta'tmn . {1; fﬂ;

FUEHFL /GE - AUEHPL . /WEH . B l:pannu'n' #H-WEEK WEDEETE] UDSE Ural t.nr‘l::].nl:genll::ry

Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2BPL)

Soocaomna

(25)
(0)
(1)

(25)
23

(o)
0

-

(27)
(0)
i}

(o)

(27}
20

(o)
0

OO0 = = = =

Observations: Meo-Plastic and Mon Neo-Plastic

MALES <= eennnn

Removal Reason: Terminal Sacrifice 0 mg/kg/ 1000 mg/kg 500 mg/kg

day Jday
HNumber of Animals on Study : 30 1]
Humber of Animals Gompleted: (a0) [(:}]

Jday
25

(25)

Jday
27

(27)

J/ day
16

(16)

1000 mg/kg 2000 mg/kg 4000 mg kg

Jday
0

(o)

Fituitary Gland;

Examined.................. (30) (o)
Within Normal Limits. 30

L [i] [i]

Prostate Gland;
Examined. .....ccicainainn
Within Mormal Limits......

(30} (0}
0

Salivary Glands;
T = {30) (o)
Within Normal Limits. femssas 29
inflammation, pyngr'nnulnm‘rnus' per'l.pher'al' ndlpm::yre (1) (o)
minimal .......... feaeaaa 1 o
hamnnglnsnrl:mn' l|al1gnarrr' pr'umr'y; 1nclderrrnl 1] 1]

Seminal Vesicles;
Examined. ... coiianuncnnas
Within Mormal Limits......

(30) (o)

Spinal Cord, Cervical;
Within Normal Luu‘rs
cyst; keretinized ....ooviinniinennn

(30) (o)

B E MR B R s R EE SN R NEEEEEEEEE R A SR o o

Spinal Cord, Thoracic;
Within Mormal LlILlTE

(30) (o)

Spinal Cord, Lumbar;
E:m.lned_.....
Within Mormal Limits......

(30) (o)

Spleen;
Within Mormal Luu‘rs
pigmentation, hemslder‘ln

(30) (o)

(2 (0)
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(25)
24
1

(25)
25

(25)

0}

(25)

(25)

(25)

(25)

(25)

(o)

(27)
27
o

(27)
27

(27)
26
(1

(27
ar

(27)
27

(27)
ar

(27)
ar

(27)
23
(1

(16)

(0}
o
o

(0}
o

(0}
3

(0}

(o)

(o)

(o)
(o)

(o)

(o)



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

AD20PLTGE - AD2OPL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2OPL)

Observations: Neo-Plastic and Non Neo-Plastic ~ eeeeeeeeeeeeeeeeeccee e MALES =----sseccsemmnmoccneecnncnns
Removal Reasonms: ALl of those SELEGTED 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
day iday Iday Iday Iday Jday
Number of Animals on Study : 30 20 30 30 30 30
Number of Animels Completed: (30) (20) (30) (30) (30) (30)

Spleen; (continued)
depletion; lymphoid ..

(o} (o} (1) (1) (o} (o)

mild coeiiiiiiiien s 0 o 1 1 o 0
pigmentation, hemosiderin . (2) (o) (o) (1) (1} (o)
minimal ... o o o o 1 o
mild ...... 2 o o 1 o o
necrosis; lymphoid . (o) (op (0} (3 (&) (7}
minimal ... o o o 1 o o
mild .... o o o 2 B &
moderate .. o o o o o 1
inflammation, acute (o) (op (0} oy o (1}
mild ...oeiiiinann o o o o o 1
extra-medullary hematopoiesis . (] (1) (1 (2) (o) (op
mild .o L] 1 1 2 o o
hemengicsarcoma; malignant; primary; incidemtal 4 15 o 1 o 1
hemangiosarcoma; malignant; primary; fatal . 1] 1 1] 1] o 1]

Stomach;

Examined. . .....c.. (30) (o) (30} (30} (30} (30}
Within Normal Limits 26 o 23 23 20 18
erosion; non-glandular . (o) (o) (o) (o) (o) (1
minimal . a L] a o o 1
hyperplasia; non-glandular (o) oy (2} (4) (6} (11)
minimal . o o 1 2 5 5
mild ... 0 o 0 1 1 3
moderate 0 o 1 0 o 3
marked ...... o o o 1 o o
ulceration; non-glandular . (o) (o) (o) (1} (o) (op
marked .....oiceninaanaan o o o 1 o o
vacuolation; glandular; epithelium . (] (o) (o) (1) (o) (op
minimal ... o o 0 1 o o
infiltratiom, inflemmatory cells; glandular [4) (o) (5) [4) (4 (1)
minimal ... 4 o 3 4 4 1
mild .. 0 o 2 0 o 0
pustule (o) oy (0} oy (1 (0}
mild ... 0 o 0 0 1 0
autolysis ... 1] o 1] 1] 1 1]

AD2OPLTGE - ADZOPL.TGBA.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD29PL)

Observations: Neo-Plastic and Nom Meo-Plastic e o MALES ------- oo -
Removel Reasons: ALL of those SELECTED 0 mg/kg! 1000 mo/kg SO0 mp/kg 1000 mg/kog 2000 mg/kg 4000 mg ki
day fday fdey fday /day fday
Mumber of Animzls on Study @ 30 20 30 30 30 30
Humber of Animals Completed: {30} (20) {30) (30) (30) (30)
Stomach; (contimued)
papilloma; benign; primary; incidemtal ......cocecivsscssssssssnsesassssssnsassssassasnsss o 1] a ] 1 1]
Testes;
T, T AR (20) (o) (30) (30) (30) (30)
Within Mormal Limits.......ciiiiiiiiiiinininnns 20 a 30 2B pea] 30
atrophy; Pight .ocoeeecienonns (1) {0} {0} {0} {0} (o}
mild . R 1 ] 0 0 0 0
degeneration; subcapsular ... oy (o) (o) (o) (1) (o}
mild ] ] 0 0 0
hemengioma; benign; primery; incidental ... o a 0 i o 0
Thymus;
Examined........ (30) (o) (30) (30) (30) (30}
within Normel Limite 30 ] 26 28 22 22
hyperplasia; epithelial (o) (o) (1 (o) (o) (o)
mild ] ] 1 0 0 0
hyperplasia; lymphoid .. (o} (o} (1 (o oy (o}
moderate ..... o o 1 o o o
necrosis . .... o) {0} {0) {0} (3) {4}
minimal .... o o o o 2 1
mild ....... ] ] 0 0 1 3
involution ... (o) (o) 2) 2) (5} (7)
minimal ] ] 0 0 0 3
s T sEEEsEissEsasEEIEiEEsEEEEEEEEEEE L1} L} L) o 4 4
L1 1 | - T T T o o 2 2 1 o
Thyroid Glands;
EXBMANGO. ¢ «cvvvnscorecnssnsncnne {30} {0} {30) (30) {30) {30}
Within Normal Limits. ...c.coceees sEEEsEissEsasEEIEisEsEEEIEEEEEEE 27 L} 25 2B 2B 2B
L 3 ] 5 2 2 2
Trachea;
EXBMANEO. ¢ «covvns corecnssnrncnns {30} {0} {30) (30) (30) (30}
Within Normal Limits. 30 o a7 29 23 20
inflammation ......... o} {0} (3) (1) (7) (o}
o L 1 o 1 o
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NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

AD2OPLTGE - AD2OPL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2SPLTGE, Tg.rasH2 main study, TA AD2SPL)

Observations: Meo-Plastic &nd Non Meo-Plestic e e MALES -~ v comsmem o e
Removal Reasons: AlL of those SELECTED 0 mg/kg/ 1000 mg/kg 500 mg/ky 1000 mg/kg 2000 mg/lkyg 4000 mg/kg
day Jaay Jday Jday Jday tday
Number of Animals on Study : 30 20 30 30 30 30
Number of Animals Completed: (30) (20) (30) (30) (30) (30)

Trachea; (comntinued)
mild ...

o o 1 o 4 o
marked . o o 1 1 2 o
Urinary Bladder;
(30} (o) (30) (30) (30) (30)
Within Mormal Limits 30 o 28 30 29 30
mineralization; serosa; artery . ({1} (o) (1) (o) (1) (0
minimal . .iicciciiascssssesaas o o 1 o 1 o
Skeletal Muscle (Thigh);
Examined. . (30) (0) (30} (30) (30} (30}
Within Mormal Limits 3 o 3 1 5 o
myopathy 27 ] 27 20 25 30
imfiltration; mest cell . ({1} (o) (1) (o) (0} (0
minimal ......oo.oa. o o 1 o o o
inflanmation; artery . (o) (o) (o) (o) (1) (o}
mild L] o 0 o 1 L]
Ncf;
L n (1) (1 n (a) (5h
Within Normal Limits L] o 0 o L] L]
no microscopic correlation .. 1 1 1 1 a 5
Skin (Mammary Area);
EXBMNEA. -« .o e nnee e e omme oo omme e amme mee e amme e men e men e en e neen een e eenas (30) (o) (30) (30} (30} (30}
Within Normal Limits.. 30 o 28 20 30 29
inflemmation . ... (o) (op (o) (1) oy oy
minimal o o o 1 o o
lymphangioma; benign; primary; incidental . 0 0 1 o 0 0
Artery, Mesenteric;
LT L T (5} (o) (B} (8) (11) (2)
Within Normal Limits.. o o o o o o
thrombosis (5) (0) (B} (8) (11) (1
minimal o o o o 1 o
mild ... o o 1 2 2 1

AD29PLTGE - AD2OPL.7GER.BTL:Epancva: 26-Week Repested Dose Oral Carcinogenicty
Study In Tg.resH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2SPL)

Observations: Neo-Plastic and Non Neo-Plastic

----------------------------- MALES ---- - eom oo oo
femoval Reesons: ALl of those SELEGTED 0 mg/kg/ 1000 mg/kg 500 mp/kg 1000 mg/kg 2000 mgikg 4000 mg/kg
day iday iday Jday Iday day
Mumber of Animals on Study : 30 20 30 30 30 30
Mumber of Animsls Completed: (30) (20) (30) [30) (30} (30)
Artery, Mesenteric; (continued)
MOOBMETE . ax cann sas cams aas s a s SmE h e s S E R AR SRR R RS S AR EEE AR AEAE EEE AR EEEEAEREEREEE 5 o T 4 B ']
proliferstion . (] (o) (o) (o) (o) (1)
moderate .... . '] o o a o 1
Skull Cap;
EXamined. . ........... (o) () (1) (0) (o) (o)
Within Normal Limits. - o o o L] o o
hemangiosercoma; malignant; primary; incloemtBl ... ....iiiiiiiiieiiiinnnncoesonnanasaassan 0 1] 1 0 o 0
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Pathology

Reviewer: Parvaneh Espandiari

- Imtergroup Gomparison of Histo Pathology Observations

AD2OPLTGE - AD2OPL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2OPL)

155
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Observetions: Neo-Plastic and Mom Meo-Plestic e s FEMALES - - e oo mm oo cmm e eem
Removal Reasons: ALL of those SELECTED 0 mg/kg! 1000 mg'ky 500 mg/kyg 1000 mg/kg 2000 mg/kg 4000 mg/k
day Iday fday Iday fday /day
Number of Animals on Study @ 30 20 30 30 30 30
Number of Animals Completed: (30) (20) (30) (30} (30) (30}
Multi-centric Tumours;
hemangiosarcoma; malignant; fatal .. .....ciciiiiniicinicniisiasiii ottt sasaantatansasannan 1 - -
Adrenal Glands;
(30} (op (30} (30p (30 (30}
30 0 30 30 30 30
Aorta;
EXBMAMED. . . ¢ oveeee eeee e ee et et eae e e e e em et e e e et e e em e e e e e eee e e e (30} (0} (30) (30} (30) (30)
Within Mormal Limits... 30 o 30 28 30 30
perisrteritis nodosa (0} (0} (0} (1) (0} (0}
mild cepoinns o o o 1 o o
Bone Marrow, Femur;
(30} (op (30} (30p (30} (30}
Within Wormal Limits. 30 0 30 30 30 30
Bone Marrow, Sternum;
Examined..... (30} (o) (30} (30) (30} (30}
Within Mormal Limits. 30 o 30 30 30 30
Bone, Femur;
EXBMANED. o« coeceescen (30} (0} (30) (30} (30) (30)
Within Mormel Limits. 30 o 30 30 30 30
Bone, Sternum;
(30} (op (30} (30p (30} (30}
Within Wormal Limits. 30 0 30 28 28 30
necrosis; costo-chondral junction (o) (0} (o) (1) (1) (0}
minimal ... o 0 o o 1 o
o o o 1 o o
inflammation, pyopranulomatous; peripheral; adipocyte .. (o) (o) (o) (oy (1) (o)
o o o o 1 o
alveolar-bronchioler cercinoms; malignent; secondary; TEEEL ......ciiiiiiiiioiinanuannns 0 1] 0 1 0 0
Brain;
LT (30} (0} (30) (30} (30) (30)
Pathology - Intergroup Gomparison of Histo Pathology Observations
ADZOPLTGE - AD2OPL.TGBR.BTL:Epanove: 26-Week Repeated Dose Oral Cercinogenicty
Study In Tg.rasH2 Mice (AD29PLTGE, Tg.rasH2 main study, TA AD2OPL)
DObservetions: Neo-Plastic and Mon Meo-Plastic e e s FEMALES - - -oemmm mm e e e
Removal Ressons: All of those SELECTED 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg kg
day Jday fdzy fday Joay /day
Number of Animels on Study : 30 20 30 30 30 30
Number of Animals Completed: (30} (20} (30} (30} (30) (30)
Brain; (continued)
Within Mormal Limits.. 28 o 28 30 30 30
proliferation; vescular; meninges (1) (o) (o) (o) ({1} (o)
minimal 1 o o o o o
congestion (0} (o} (1} (0} () (0}
mild .... o o 1 o o 0
Cavity, Mesal;
LT N (30} (o) (30} (30} (30} (30}
Within Normal Limits.... 5 L] 1 2 3 1
inflemmation; submucosa (25) (o) (17 (25) (23) (28}
minimal . 22 o 1 21 18 25
mild .. 3 o L 4 5 3
inflemmation, exudative (0} (0} (2) (1) (20) (29)
minimal . o o 1 2 4 5
mild .. o o 0 5 10 15
moderate o o 1 4 -] B
marked . . o o 0 o o 1
hypertrophy/hyperplasia; epithelivm . (0} (o) (o) (o) (1) 0]
mild o o o o 1 o
mogerate o o 0 o o 1
inflemmation, granulomstous . (o) ({1} (o) (o) (1) (o)
minimal .....iiiiiiiiinnn o o o o 1 o
sarcoma; malignant; primary; incidental . o o 1 o o o
Ear;
Examined. (0} (0} (0} (0} (1) (1)
Within Mormal Limits.. o o 0 o o 0
hyperplasia; epidermal . (o) {oy (o) (o) (1) (1)
MOUErALE .uucvusssssss o o o o 1 1
inflemmation . (o) (0} (o) (o) (1) 0]
mogderate .. L] L] 0 L] 1 1
Esophagus;
(30} (o} (30} (30} (30} (30
Within Normal Limits.. o 30
inflemmation; muscularis . (o) (o) (o) (o) (o) (1)



NDA/BLA # 205060

AD2OPL TGE

Reviewer: Parvaneh Espandiari

- AD2OPL.TGBR.BTL :Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.resH2 Mice (AD20PLTGE, Tg.rasH2 main study, TA AD2OPL)

Observations: Neo-Plastic and Non Neo-Plastic e e FEMALES - -~ ----omm omom oo e oo o
Remowal Ressons: All of those SELECTED 0 mg/kg/ 1000 mg/kg 500 mp/kg 1000 mg/kg 2000 mg/kg 4000 mg/k
day fday Jfday Jday fday ey
Number of Animels on Study @ 30 20 30 30 30 30
Humber of Animals Completed: {30} {20} (30} (30} (30} (30}
Esophegus; (continued)
L o o o a o 1
Eyes;
Examined. . {30} oy (30} (30} {30} (30}
Within Mormal Limits. 30 o 30 30 30 30
Gall Bladder;
(30} (oy (30} (30} (30} (30}
Within Mormal Limits. 30 o ar 26 23 26
autolysis . 0 0 2 3 1 4
missing o o o 1 o o
inclusion; eosinophilic; epithelium . (o) [op (1) (o) (o) (o)
mild o o 1 o o o
Herderian Glands;
- (=0} oy (30} (30} (30} (30}
Within Mormal Limits. . 2B o 29 30 30 30
sdenome; benign; primery; incidental ... 1 L] 1 L] L] 0
carcinoma; malignant; primery; incidental .. 1 0 0 0 o 0
Heart ;
L 1 {30} {0} (30} {30} {30} {30}
Within Mormal Limits... 30 o 29 29 30 30
periarteritis nodosa .. (0} (o) (0} (1) (0} (0}
o o o 1 o o
sarcoma; atrium; malignent; primary; incidental . o o 1 o o o
Intestine, Cecum;
L (30) [0y (30} (30} (30} (30}
Within Mormal Limits... N 30 o 30 30 29 30
inflammation .......... e (0} (o) (0} (0} (1) (0}
MOOBPALE oonceecuunuassasesacscsssnsasassssasassssssnsassssssasssssssssnsassssssnanannsns o o o o 1 o
Intestine, Colon;
EXBMANEd. . covnennannnnn (30) [0y (30} (30) (30} (30)
Within Mormal Limits. 30 o 30 30 30 27
AD2OPLTGE - AD2OPL.TGER.ETL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2SPLTGE, Tg.rasH2 mein stuedy, TA ADZSPL)
Observations: Neo-Plastic and Non Neo-Plastic e FEMALES ----------------ommmoom oo
fAemoval Reasons: AlL of those SELECTED 0 mg/kg! 1000 mgflg S00 mg/kg 1000 mg/lkg 2000 mgflg 4000 mg/ k|
day Jday fday fday Jday fday
Number of Animals on Study : 30 20 30 30 30 30
Number of Animals Completed: (30} (20} 130} (30} (30) (30}
Intestine, Colon; (continued)
BULOLYTES oo ois o s oo 0a oo oo 0 S B B B8N B 8 R N N B 8B B 1] o 1] 1] o 3
Intesting, Duodenun;
Examined. (30) (o) (30) {30) (30) (30}
Within Normal Limits. N 30 o 15 1B 18 13
infiltration; pignented macropheges ... (0} (o) (14) (10} (12) (13)
minimal .. o o 14 i0 12 13
autolysis .. 1] o 1 2 o 4
Intestine, Ileum;
Examined. . {30} io) i30) {30} (30} i30)
Within Normal Limits N 30 o 28 a7 28 24
sutolysis .. 0 [} 1 3 1 [
Intestine, Jejunum;
(30} (op (30} (30} (30} (30}
Within Wormal Limits. 30 o 29 27 30 25
BUEOLYELE o it iit ot it imh e e ees e e em s eas e ks s Ee ks ek s ek esesseessemssasan 0 o 1 3 0 5
Intestine, Rectum;
(30} (o) (30} (30} (30} (30}
Within Normal Limits. 28 o 30 30 30 30
proliferation; wascular; seross . (1) (o) (o) (o) (o) (o)
mild 1 o o 0 o L]
Kidneys;
(30} (o} (30} (30} (=30} (30}
Within Normal Limits. 30 o 28 30 28 28
infiltration; lymphoplasmacytic (o) (o) (o) (o) ({:1] (1)
MArked ..ccsssssssnssansansnas N 1] o o 1] o 1
dilation; cortex; tubule; bilateral . (o) (o) (o) (o) 1) (1)
MALE ot e e o o o o 1 1
dilation; cortex; tubule; umilateral (o) (o} (1) (o) (o) (o)
o o 1 o o o
glomerulonephrosis; right .. . (o) (o} (o) (o) (o} (1)
L L o o o o o 1
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NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

AD2BPLTGE - AD2OPL.TGBR.BTL:Epancve: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.resH2 main study, TA AD2OPL)

Observations: Meo-Plastic and Non Meo-Plastic e FEMALES ------ooocoomocommooo oo oo
Removal Reasons: ALl of those SELECTED 0 mg/ka/ 1000 mg/kg SO0 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
day Jday Iday fday Iday Jday
Number of Animals on Study : 30 20 30 30 30 30
Mumber of Animals Completed: (30) (20) (30) (30) (30) (30)
Liver;
Examined. (30} (o} (30} (30} (30} (30}
Within Normal Limits. 20 16
inflemmation; portal . (o) (o) (1 (o) oy (o)
mild ... o a 1 o o L
necrosis (1) (o) (1} o} 2} (&}
minimal . 1 a a o L] 2
mild .. 0 0 0 o 2 1
moderate 0 0 1 o 0 o
depletion; glycogen . (o) o) (5} 15} (10} (13}
mild ..ol o o El 5 10 13
infiltration, lipid .. (o} (o) (o} (o} (1} i}
0 0 0 o 1 1
tension lipidosis ... (1 oy (oy oy (0} oy
minimal . 1 o 0 o 0 o
extra-medullary hematopolesis . (1) o) (2} o} (1) (o)
1 0 1 o 0 o
0 0 1 o 1 o
(0} o) (1} o) (0} o)
0 0 1 [} 0 [}
Lungs With Bronchi;
(30} (20} (30} (30) (30} (30}
Within Mormal Limits. 14 o 17 15 12 16
thrombosis ....oo.uee. (0} [0y (1} 1z} oy o}
minimal . a a 1 1 o o
mild .. 0 0 0 1 0 o
hyperplasia; alveolar epithelium (1) (o (o} ) (1 (L))
minimal . 1 o o L o o
mild .... o o o 1 1 o
moderate 0 0 0 o 0 1
infiltration, histiocytic (16) (o) (7} (12} (13} (1)
minimal . 13 0 4 a 6 6
mild .. 3 o 3 3F L k]
moderate . a a a o 1 o
inflemmation, scute; bromchus . (0} (o) (2} () (4} 2}
moderate 0 0 1 1 2 2

ADZSPLTGE - AD28PL.TGER.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2OPL)

Obserwations: Neo-Plastic and Mon Meo-Plastic e e e e FEMALES - = - - == m = mmm mmm mmmm mmmm
Removal Reasons: ALL of those SELECTED 0 mg/kg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/ky
day lday lday Jday lday lday
Humber of Animals on Study @ 30 20 30 30 30 30
Wumber of Animals Completed: (30) (20} (30) (30) (30} (30)

Lungs With Bronchi; (continued)
merked ..
bronchiectasis
mild cooscnrennias

. (o} (op (1} (o} oy (o}

inflammation, granulomatous . oy {o) (1) oy (o) (o)
minimal .ioicsesisrssssnns N o o 1 o o 1]
inflammation; bronchiole . . - (o} {0} 1) (o} {1 1)
minimal ... saan ssamssa N o o 1] o o 1
mild .... . - N o o 1 o 1 o
inflammation; interstitium ... . (o) (0} (0} (o) (o} (1)
minimal ... . L] L] 0 L] L] 1
ossification . (0} (o} (0} (1) (o} (0}
minimal . . L] L] 0 1 L] 0
atelectasis . . (0} (0} (0} (0} (0} (1)
marked ... L] L] L] L] 1
missing o o 1 o o
alveolar-bronchiolar edenoma; single; benign; primary; incidental . . [} 0 1 [} 3 3
alveolar-bronchiolar sdenoms; multiple; benign; primery; incidenmtal ... o 13 0 o 0 0
alveolar-bronchiolar sdenoma; multiple; benign; primary; fatal ... o T 1] o o 1]
alveolar-bronchiolar cercimoma; malignemt; primary; incidental . . 1 11 1 o 0 0
alveolar-bronchiolar carcimoma; malignemt; primary; fatal . - o 3 1] 1 o 1]
hemangiosarcoma; malignant; primary; incidentel . o 4 0 o 0 0
Lymph Node, Mesenteric;
(30} (o) (30} (30} (30) (30}
Within Normal Limits. 30 o 24 20 B 5
infiltration; pigmented macrophages . (o) (o) (5} () (18) (20)
minimal ... N o o 5 5 1 5
mild . . o o o & T 15
necrosis; lymphoid . . (o} {0} 1) 1) (5} (B}
minimal ... . o o o o 2 2
mild . N o o 1 1 T ]
autolysis . . o o 0 o o 1
missing - - - o 0 0 o 0 2
Lymph Mode, Mendibular;
Examingd. . (30) (o} (30) (30) (30) (30)
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ADZBPLTGE - AD29PL.TGER.BTL:Epanova: 26-Week Repeated Dose Oral Garcinogenicty
Study In Tg.rasH2Z Mice (AD2SPLYGE, Tg.rasHZ main study, TA AD2SPL)

Observations: Meo-Plastic and Mon Meo-Plastic FEMALES - - - oo oo
Removal Ressons: All of those SELECTED 0 mgikg/ 1000 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg kg
day Jday fday Jday fday fday
Number of Animals on Study @ 30 20 30 30 30 30
Number of Animals Completed: (30} (20} (30) (30} (o) (30}

Lymph Node, Mandibular; (continued)

Within Normal Limits. ] 24 26 23 22
missing ] 2 1 1 3
hyperplesis; lymphoid (o) (3} (2) (3} (2)
minimal ] 2 2 2 1
mild ... ] 1 ] 1 1
plasmacytosis . (o) (1 (o) (2 (2)
minimel .. [] [] 2 ]
mild ..... ] ] ] ] 2
necrosis; lymphoid . (o) (o) (1) 2 (3)
minimal .. ] ] 1 2 3
congestion oy ok (o} (8}) oy
mild ..... . ] o ] 1 o
hemangiosarcoma; malignant; secondary; incidental .. ] 1 ] ] ]
lymphangioma; benign; primary; incidental .. o o o 1 o
Mammary Gland;
(30) oy (30) (30} (30) (=0}
Within Normal Limits. 30 ] 28 30 28 30
hemangiosarcoma; malignant; primary; fata ] ] o ] 1 ]
lymphangioms; benign; primery; incidentsl . ] ] 1 ] ] ]
Nerve, Scistic;
(30} oy (30K (30} (30} (30}
Within Normal . 30
Owvaries;
aee (30) (o) 30y (30} (30} (30}
Within Normal . 30 ] 30 30 30 30
Pancreas ;
- (30) oy (30) (30} (30F (=0}
Within Normal Limits. 20 ] 27 27 29 28
depletion; zymogen . (1) (0} (3} (2} (o} (1)
mild ... ] ] 3 2 ] 1
moderate . 1 ] ] ] ] ]
perisrteritis nodosa . (o} (o) (o) (1) (o) (o}
ADZOPLTGE - ADZ8FL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.resHZ Mice [ADZSFLTGE, Tp.resH2 main study, TA ADZIFL)
Observations: Meo-Plastic and Non MNeo- Plastic - - FEMALES --
Removal Ressons: ALl of those SELECTED 0 mg/kg! 1000 mp'kng 500 mg/kg 1000 mp/kg 2000 mo/kg 4000 mg/k
day /day fday fday /day fday
Number of Animals on Study : 30 20 30 30 30 30
Mumber of Animals Completed: [30) (20} (30} [ 30) [30) (30)
Pancreas; {[continued})
BT e e e a8 R A S A A A AA A EEs SiEaaE o o o 1 o o
perisrteritis . (o) (o) {0} (o) (1) {0}
mild .. - - 0 o 0 o i 0
Perathyroid Glands;
(30} (o) (30} (30} (30) (30)
2B o 2B 25 30 2B
2 o 2 8 o 2
Pituitary @Gland;
EXBMANEH. . v oeuinsnsanunnnan (30} (o) (30) (30} (30) (30)
Within Mormal Limits.. 30 o 28 30 30 30
MISEING cocveccscsassssnssssnsannssnnas o o 2 L1} o L)
Salivary Glands;
EXBMAMEH. ¢« cernnsconsnnssnnns (30} (0) (30} (30} (30) (30)
Within Normal Limits........... ar o 2B 30 30 29
inf lemmetion, pyogrenulomatous; peripherel; sdipocyte . . (2) (o) (1)} (o) (o) (1)
minimal ..... EEErErEssEEEEIEIEEEEIiEEEEEEEEEEE 2 o L] o o 1
hemang iosercoma; melignent; primery; incidentel ... 0 0 1 o 0 0
hemangiosarcome; malignent; Primary; TETEL .....ccceieiiescssnsanssrnnssssnsansssansnnnnsn [1] 0 1 1] 0 a
Sking
L R (1) (o) {0} (o) (o) (1)
Within Mormal Limits 0 o 0 o o 0
hemangiosarcoma; malignent; primaery; fatal ..... 0 0 0 o 0 1

Spinal Cord, Cerwical;
T (30} (o) (30} (30} (30)
Within Normal Limits.......... 30 30
cyst; keratinized 0 o

Spinal Cord, Thorscic;

(30} (o) (30} (30} (30} (30}
0

158

Reference ID: 3479646



NDA/BLA # 205060 Reviewer: Parvaneh Espandiari

AD2GPLTEE - AD2OPL.7GBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In TQ.resH2 Mice (AD2SPLTGE, Tg.rasH2 main study, TA AD2SPL)

Observations: Neo-Plastic amd Non Nep-Plastic e e e e FEMALES ---------v oo mmm oo m oo o
Removel Reasons: ALl of those SELECTED 0 mg/kg/ 1000 mg/kg SO0 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg kg
day lday Jday Jday fday fday
Mumber of Animals on Study : 30 20 30 30 30 30
Mumber of Animals Completed: (30) (20} (30) (30) (30) (30}

Spimal Gord, Lumbar;

(30} (op (30} (30} (30} (30)

30 o 30 30 30 30

(30} (20} (30} (30} (30} (30)

Within Normal Limits. a7 1 22 27 24 18

pigmentation, hemosiderin (1) (0} (3) (0} (1) (o)

minimal 1 o 2 o o L]

mild ceecsnsananas o o 1 o 1 L]

necrosis; lymphoid . o) {0} (2} (3) (3} {11y

minimel .. o o 1 o o L]

L] L] 1 3 3 1"

extra-medullary hematopolesis (1) (3} (a4} (o) (2) (1)

L] L] 1 L] 1 1

o 2 1 o o L]

aea 1 1 2 o 1 L]

hemangiosarcoma; malignent; primary; imcidental . 1 12 1 0 1 0

hemangiosarcoma; malignant; primary; ] 7 0 0 ] L]

Stomach;

EXMBMAMEO. L . oo it it it it i e e e e e e e e eeeeesees e eaaeas (30) (op (30) (30) (30) (30}
Within Normal Limits.. 24 o 28 22

erosion; glandular . (o} (o} (o) (o) (1) (o}

minimal .. o o o o 1 L]

hyperplasia; non-glandular . 1oy (o} (1) (o) (5) (3)

minimel .. o o o o 3 2

mild ... o o 1 o 2 L]

moderate . a o o o a 1

vacuoletion; glandular; epithelium . oy (o} (o) (o) (o) i2)

minimal L] L] 0 ] L] 1

o o o o o 1

(5) (op o) o) o (1

minimal . 3 o o o o 1

2 o o o o L]

op (op (1} (o} (1) (op

o o 1 o 1 L]

AD2OPLTGE - AD2OPL.TGBR.BTL:Epanova: 26-Week Repeated Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGE, Tg.rasH2 main study, TA AD2OPL)

Observations: Meo-Plastic amd Mom Meo-Plastic e e e FEMALES - - -ve mmm s oo cmm e
Remowal Ressons: All of those SELECTED 0 mgikg/ 1000 mg/kg SO0 mgikg 1000 mg/kg 2000 mgikg 4000 mg/k
day fday fday fday fday fday
Number of Animals on Study : 30 20 30 30 30 30
HNumber of Animals Completed: (30} {20} (30} (30} i30) (30}

Stomach; (continued)
autolysis .. -
pepillome; benign; primery; incidental .

Thymus;
Examined....coceuesans
Within Normal Limits......
hyperplasis; epithelial ..

. (30} (o) (=0} (=30} (30} (30}

. oy (o (o) (1 (1) (1

minimal . 0 0 0 1 1 0
marked . .. . 0 [} 0 0 0 1
necrosis . - ] (0} o) 2y (4} (2
minimal . 0 0 0 1 4 2
mild ... . 0 [} 0 1 0 0
involution . . (3p (o) (4) 3y ) (13}
minimal .. . 3 [} 1 2 4 [

. 0 [} 1 1 T [

moderate . . 0 [} 1 0 [} 1
marked . - o a 1 o o o
missing .. . o a o 1 1 1
inflammation, grenulomatous - (1) (ap (o) (] o) oy
mild - 1 0 0 0 o 0

Thyroid Glands;
Examined. . - (30) (0} (30} (30% (30} (30}
Within Normal Limits. . 27 0 2B 27 24 27
CYST . .n . 3 a 2 2 6 2
hyperplasia; follicl - (1 (op (o) oy o oy
mild . . 1 0 0 0 0 0
inf lammation . - (1) (o) (o) oy o) (0}
mild ... . . 1 [} 0 0 0 0
missing .. . . . o o o o o 1
perisrteritis nodosa . (o) (o) (0} (1 (o) (o)
mild . 0 [} 0 1 0 0
Trachea;

Examined.. - (30} (o) (30} (=0} 130} (30}
Within Mormal Limits . 30 [} 26 26 24 22
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ADZOPLTGE - AD2OPL.TGBR.BTL :Epanova: 26-Week Repested Dose Oral Carcinogenicty
Study In Tg.rasH2 Mice (AD2OPLTGB, Tg.rasHZ2 main study, TA AD2OPL)

Observations: Meo-Plastic amd Mom Meo-Plastic e FEMALES ----------mmom oo oo e e
Removal Ressons: All of those SELECTED 0 mg/kp! 1000 mg/kg SO0 mg/kg 1000 mg/kg 2000 mg/kg 4000 ma/kg
dey fday /day Jday fday fday
Number of Animels on Study @ 30 20 30 30 30 30
Number of Animels Completed: (30) (20) (30} [30) (30) (30)

Trachea; (continued)
inf Lammation .

(o) (o) (2) 2y 8} (8}
. o o o L 1 4
= o o i 1 1 i
L Ly T [} o 1 1 4 3
Urinary Bledder;
EXBMAMED L ¢ o« eccuee cmie ceenson cmne cos ann csin canases asos cennsasanssanoesenanesonsssenssns (30) (o) {30} (30} (30} (30)
Within Mormal Limits. .cc:ccvssvssssssnss 28 o 30 28 30 28
mineralization; serosa; Artery ......... i1) (o) (op oy (o) (o)
mimimal .....oiiiiiiiiiians . . 1 o o o 1] o
periarteritis nodosa . (0} (o) (0} (1) (0} )]
mild ... ws . o o o 1 o o
BUEOLYELE i iinin hais sinn s nes has s s s e h e s s s e ek h e e s Rk e ek EESE EEE Sse EEEs EEEEsaE EE 1] 0 ] o 1] 1
Uterus;
EXBMAMEO. ¢ c o cvssn smns snss oomn smes sas oess sasesssssssssss sasesss asesssns cns cansanesnrnsennis (30} (o) (30} (30) (30} (30}
Within Normel Limits. .. 25 o 2B 2B 2B 27
dilation .... (1) (o) oy (o) (o) (o)
marked .. MesssssesmssassEes wmenan 1 o o o 1] o
proliferation; vascular ................ 13) (o) (2y (ay (o) (1)
minimal ... wan N 1 o o o o 1
mild ... N 1 o 1 o 1] o
mode rate N 1] o 1 o 1] o
marked . N 1 o o o 1] o
atrophy - (1 (op (ap 1k (2p (2p
wes - we N 1 o o 1 2 2
hemengiosarcome; melignent; primary; incidental .. . 0 0 1 1 0 0
Veglna;p
. (30) (0) (30} (30} (30) (30}
Within Mormel Limits..... N 30 o 30 30 30 30
Skeletal Muscle (Thigh);
EXEMINEd. . «ooevunaann s (30) (0) (30} (30} (30} (30)
Within Mormel Limits..........coeeinnnn P 1 o 1 2 2 3
LT RPN 20 0 20 28 2B 27
ADZOPLTGEE - AD2OPL.TGBR.BTL :Epanove: 26-Week Repested Dose Oral Carcinogenicty
Study In Tg.resH2 Mice (AD2SPLTGE, Tg.resH2 main study, TA AD2SPL)
Observations: Neo-Plastie and Mon Meo-Plastic e e FEMALES - - - ommm o e e e e o
Removel Ressons: All of those SELECTED 0 mg/kg/ 1000 mp/kg SO0 mgikg 1000 mg/kg 2000 mg/kg 4000 mg ik
dey fday fday fday fdzy fdzy
Number of Animals on Study : 30 20 30 30 30 30
Mumber of Animals Completed: (30} (20} (30} (30} (30} (30}
Nefy
ERBMANED. ¢ 0 it te ae ta tan been e oh e aa e s ok beae b e e e e e A e e e e e ee beee beea s e e (1) 0] (4} (2} (4} (5}
Within Normal LImA£8. sass sons sausass sass ansasns suas sas ssnsaassassasssssnsassasassansaasans o o o o o a
no microscople COPPElETlOn .. ..o . i i i i i iis s e 1 0 4 3 4 5
Skin (Mammary Ares);
(30} (o} (30} (30} (30} (30}
Within Mormel Limits.. sraaua 2B o 30 30 30 30
ANTLEmMMELION « vt vueniinnuinnaas i2) 0] (o) (o) (o) (o)
minimal .iissssassssssssasasas sesmax 2 o o o o a

Artery, Mesenteric;
EXAMAMEG. & ¢t e ustoes osas srun ans sans sses bass s asns dusssnsssnn asesiasssonasssnnsnsnsuonnss (0} (0} (1) (o) (1) (1)
Within Mormal Limits [} [} [} [} [} o

thrombosis ...... . (o) 0] (1) (o) (1) (1)
mild .. srszzas sesmax o o L1} L1} 1 L}
sesmax o o 1 o o 1

Shkull Cap;
ENBMAMEH. ¢« o eecn comn cens oron cocn oo ouie omsesmsornn oncn ncnss anbe cniecnnesen neniosasnns 0} 0] (1) o) (o} (o)
WATRLR MOPMAL LAMITE. « oottt i ais o et et st sean bes s sbis sab cabn can been been s e as 0 0 a a a L]
hemangiosarcoma; malignant; secondary; LMCLOBmTELl ... eveeoiieins srnnmnnnsinvnnsnsunnnnnne 1] 1] 1 o o ]
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(b) (4)
Historical Control Database of rasH2 Mouse 6 Month Studies
ehicle (Negafive) Control TgrasH2 Mice Male
tudy Numbers Toml % F-lange
umber of Animals Examined 600 1000
57 9.5 0-6
8 1.3 0-1
4 0.7 0-2
07
19 32 04
A 0.7 0-1
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
1 02 0-1
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
1 02 01
04
1 02 0-1
2 03 0-1
Harderian glands, adenoma 8 1.3 0-2
fom ach, nonglandular, papilloma 2 03 0-1
fomach, nonglandular, squamous cell carcinoma 2 0.3 0-1
kin, sarcoma 1 0.2 0-1
IPn:)s’(aaI fransitional cell carcinoma 1 0.2 0-1
Mulfiple organ, mesothelioma 2 03 0-1
aw. Sarcoma 1 0.2 0-1
1 0.2 0-1
1 02 0-1
1 0.2 0-1
1 0.2 0-1
Nasal Cavity, adenoma 3 0.5 0-2
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(b) (4)

Reviewer: Parvaneh Espandiari

Historical Control Database of rasH2 Mouse 6 Month Studies

shicle (Negative) Control TarasH2 Mice __Female _
Total % Range
5] 000
38 6.3 06
5 0.8 0-1
4 0.7 0-1
06
22 3.7 0-4
1 0.2 0-1
3 0.5 0-1
] 1.5 0-2
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
2 0.3 0-1
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
-5
4 0.7 0-2
2 0.3 0-1
1 0.2 0-1
17 28 04
3 0.5 0-2
Siomach, nonglandular, papilloma 3 0.5 0-1
S fom ach, nonglandular, squamos cell carcinoma 1 0.2 0-1
L ymphoma, mulfiple organ 3 0.5 0-1
Skin; mos cell carinoma 1 0.2 0-1
Nasal cavity, adenocaranoma 5 0.8 0-1
JOvanes; teratoma 1 0.2 0-1
JOvanes; lslomyosarcoma 1 0.2 0-1
[Mul fiple o mesothelioma 2 0.3 0-1
2 0.3 0-1
1 0.2 0-1
1 0.2 0-1
1 0.2 0-1
Stom ach; adenocarcinoma 1 0.2 0-1
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

NDA Number: 205060 Applicant: Omthera Pharmaceuticals, Stamp Date: 7/03/2013
Inc.

Drug Name: Epanova (omefas) NDA Type: 505(b)(1)

Capsules

On initial overview of the NDA application for filing:

Content Parameter Yes | No Comment
1 |Is the pharmacology/toxicology section The eCTD submission has 5 modules —
organized in accord with current regional, common technical document
regulations and guidelines for format (X summary, quality, nonclinical study
and content in a manner to allow reports, and clinical study reports.

substantive review to begin?

2 |Is the pharmacology/toxicology section X
indexed and paginated in a manner
allowing substantive review to begin?

3 |Is the pharmacology/toxicology section

legible so that substantive review can X
begin?

4 |Are all required (*) and requested IND Nonclinical studies were conducted based
studies (in accord with 505b1 and b2 on the Agency’s recommendation during
including referenced literature) the PNDA meeting.
completed and submitted The Sponsor conducted carcinogenicity,
(carcinogenicity, mutagenicity, X mutagenicity, teratogenicity, effects on
teratogenicity, effects on fertility, fertility, and repeat dose toxicity studies.
juvenile studies, acute and repeat dose No formal safety pharmacology and ADME
adult animal studies, animal ADME studies have been conducted with
studies, safety pharmacology, etc)? Epanova because of well-established

information in the published literatures.

5 |If the formulation to be marketed is All nonclinical studies were conducted
different from the formulation used in with the same formulation and the route of
the toxicology studies, have studies by the administration that are planned to be
the appropriate route been conducted |, marketed.

with appropriate formulations? (For
other than the oral route, some studies
may be by routes different from the
clinical route intentionally and by desire
of the FDA).

6 |Does the route of administration used in
the animal studies appear to be the
same as the intended human exposure |X
route? If not, has the applicant
submitted a rationale to justify the
alternative route?

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement
010908
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

Content Parameter Yes | No Comment

7 [|Has the applicant submitted a
statement(s) that all of the pivotal
pharm/tox studies have been performed [X
in accordance with the GLP regulations
(21 CFR 58) or an explanation for any
significant deviations?

8 |Has the applicant submitted all special
studies/data requested by the Division |y
during pre-submission discussions?

9 |Are the proposed labeling sections
relative to pharmacology/toxicology The proposed labeling has data express
appropriate (including human dose X human dose multiples in mg/m2.
multiples expressed in either mg/m2 or
comparative serum/plasma levels) and
in accordance with 201.577?

10 |Have any impurity — etc. issues been According to the Sponsor, ®) @)
addressed? (New toxicity studies may
not be needed.)

is to be considered the
starting material, which is also consistent
with the guidance of ICH Q7 for an active
pharmaceutical ingredient derived from an
animal source.”

11 |Has the applicant addressed any abuse
potential issues in the submission? X

12 |If this NDA/BLA is to support a Rx to All relevant studies have been submitted.
OTC switch, have all relevant studies
been submitted?

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION
FILEABLE? Yes

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the
reasons and provide comments to be sent to the Applicant.

File name: 5 Pharmacology Toxicology Filing Checklist for NDA BLA or Supplement
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

Please identify and list any potential review issues to be forwarded to the Applicant for
the 74-day letter.

Parvaneh Espandiari, Ph.D
Reviewing Pharmacologist Date

Karen Davis Bruno, Ph.D
Team Leader/Supervisor Date
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