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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

The applicant is proposing an indication for Omacor® 4 grams per day for patients with
persistent hypertriglyceridemia despite statin therapy.

Omacor® was approved for patients with elevated triglyceride (TG) levels in Type V
dyslipidemia under NDA 21-654. On January 9, 2004, NDA 21-853 (unbundled from NDA-654)
was submitted for an indication of Omacor® in combination with statin therapy for the treatment
of patients with TG levels between 200 and 499 mg/dl. This current application is a complete
response to the approvable letter of November 10, 2004, and was submitted December 11, 2006.

The current application consists of one trial, OM6. Patients in this trial were treated with
simvastatin 40 mg for 8 weeks and then randomized to add-on therapy with Omacor® 4 g or
placebo for 8 weeks.

Results of the trial show statistically significant treatment effects for Omacor® over placebo for
non-HDL, TG, TC, VLDL, Apo B and HDL. Regarding LDL, a statistically significant treatment
difference between Omacor® and placebo of about 4% was seen; thus, the trial did not meet the
criterion of ruling out a 4-6 % treatment difference.

The rise in LDL was seen only in those patients already in the lowest tertile of baseline LDL
levels (less than 80 mg/dL). The results suggest that clinically significant increases are most
likely in patients with low LDL. Those patients in the lowest tertile for LDL also saw a reduction
in non-HDL of 5%, VLDL of 27% and an increase in HDL of 4%.

About 56% of patients in the Omacor treatment group had a rise in LDL at the end treatment as
compared to 44% of patients in the placebo group. Those patients on Omacor who had a rise in
LDL had less of a reduction in VLDL, Apo B and non-HDL as compared to patients on Omacor
who did not have an increase in LDL. However, the atherogenic profile was more favorable in
the Omacor treated patients who had a rise in LDL in comparison to the placebo treated patients
who had arise in LDL.

At the end of the trial, the percent of patients at NCEP treatment goals for LDL was 91% for
both placebo and Omacor® groups. There are also data to suggest that there is a LDL phenotype
change to a more favorable pattern in the Omacor® treatment group. Around 20% of patients in
the Omacor® treatment group shifted from phenotype B (more atherogenic) to phenotype A (less
atherogenic) profile as compared to 4% in the placebo group.

Thus, the absolute atherogenic potential of additional Omacor® treatment to a statin is difficult
to predict. Therefore, this reviewer recommends that the data from study OM6 be included in the
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Clinical Studies section of the labeling, but a specific indication not be granted for the treatment
of persistently elevated TG in patients despite statin therapy.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

None. No safety signals were noted in the marketing application which would require specific
post-marketing safety evaluation other than outlined under 21 CFR 314.80.

1.2.2 Required Phase 4 Commitments:

None

1.2.3 Other Phase 4 Requests:

None

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

The application contained clinical data from one trial, OM®6.

1.3.2 Efficacy

The primary efficacy endpoint was a comparison of the change from baseline to endpoint in non-
HDL between patients treated with simvastatin + 4 grams Omacor daily vs. simvastatin +
placebo. A total of 122 patients on background simvastatin therapy were randomized to Omacor
and 132 to placebo. The mean baseline values for non-HDL were 136 mg/dl and 141 mg/dl in the
Omacor and placebo groups, respectively. At endpoint, the mean percent change from baseline
was -8% in the Omacor group and -1.5% in the placebo group (p<0.0001).

Triglyceride levels were comparable at baseline for the two groups. The mean percent change
from baseline to endpoint in the Omacor group was -28% compared with -4% in the placebo
group (p<0.0001).

Baseline levels of LDL were 89 mg/dl and 92 mg/dl in the Omacor and placebo groups,
respectively. The median percent changes from baseline to endpoint in LDL were 0.7% and -3%
in the Omacor and placebo groups, respectively (p=0.01). Approximately 40% of the patients
treated with Omacor had a > 4% increase in LDL compared with 35% of patients who received
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placebo. Ninety-one percent of patients in each treatment group were at NCEP LDL goal at
endpoint.

The LDL rise was seen mostly in those patients already in the lowest tertile of LDL (<80
mg/dL). Subjects in this tertile had a 4.2% rise in HDL, as well as similar reductions in non-
HDL, VLDL and Apo B.

Total cholesterol was reduced by -4.8% in the Omacor group and -1.7% in the placebo group
(p=0.001). VLDL was reduced by -27.5% in the Omacor group compared to -7.2% in the
placebo group (p<0.0001); and HDL was increased by +3.4% in the Omacor treated group vs. -
1.2% in the placebo group (p<0.0001).

In conclusion, in patients with persistently elevated TG levels despite statin therapy, Omacor
reduced levels of non-HDL and TG and had other presumably favorable effects on the
lipoprotein lipid profile.

Safety
No new or unexpended safety issues were identified upon review of the data submitted with this
application.

The average exposure to Omacor was 55.7 days and to placebo 57.2 days.

The incidence of all adverse events was similar in both treatment groups: 41.8% in the Omacor
group and 44.0% in the placebo group. Three patients discontinued treatment because of adverse
event in the Omacor group and three patients from the placebo group also discontinued because
of an adverse event. The incidence of a serious adverse event was 3.3% in the Omacor group vs.
0.8% in the placebo group. Review of the individual narratives of serious adverse events did not
suggest any relationship between the adverse event and drug treatment. There were no deaths in
the trial.

The most common adverse events experienced in the Omacor® treatment group were
gastrointestinal disorders (8.2%), infections (15.6%), musculoskeletal disorders (6.6%) and
respiratory and thoracic disorders (4.9%). In the placebo group, the most common adverse events
were similar or the differences were not statistically significant.

There was a slightly higher incidence of transaminasemia with Omacor than placebo; this finding
is reflected in the current Omacor labeling and is unlikely to be of clinical relevance. There was a
statistically significant, though most likely clinically insignificant, increase in fasting blood
glucose in the Omacor vs. the placebo group. Levels of fructosamine did not differ between the
treatment groups.

Dosing Regimen and Administration
This application proposes that only Omacor® 4 g daily be administered with meals for the
treatment of persistent hypertriglyceridemia despite statin therapy. Data in the original NDA 21-
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654 application indicated that significant reductions in TG were achieved with the 3, 4, 6, and 8
gram per day doses of Omacor, but not the 2 gram daily dose.

1.3.3 Drug-Drug Interactions

Drug-drug interactions via inhibition of major cytochrome P450 isoenzymes
are not expected with Omacor®. No data are available to determine if EPA or DHA will induce
P450 isoenzymes.

1.3.4 Special Populations

Approval of Omacor® as a prescription drug is limited to only adult patients as an adjunct to diet b(4)
and a statin who have high TG levels (200 to 499 mg/dL) L B

1 No pediatric studies have been conducted with this
product.

Appears This Way
On Original
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Introduction and Background

1.4 Product Information

Omacor® is an oral capsule formulation of purified fish oil that contains the omega-3-fatty acids,
eicosapentanoic acid (ECA) and docosahexaenoic acid (DHA) in approximately 465 mg and 375
mg amounts, respectively. In addition, each capsule contains approximately 4 mg of o-
tocopherol.

The manufacturer of the drug substance is Pronova Biocare in Norway. The US Agent for this
NDA is Reliant Pharmaceuticals Inc., in Liberty Corner, New Jersey.

The applicant is proposing the following indication:

High Triglycerides: Combination therapy with HMG-CoA reductase inhibitors (statins)
ril?

b(4)
L

The hypotriglyceridemic effect of omega-3-fatty acids is not entirely known but studies suggest
the effect may be due to a reduction in endogenous TG-rich lipoprotein production (e.g.,
decreased VLDL-C), increased TG removal via lipoprotein lipase (LPL), or a combination of
both.

1.5 Currently Available Treatment for Indications

Currently approved therapies for hypertriglyceridemia include the fibric acid derivatives
(gemfibrozil and fenofibrate), niacin and nicostatin (niacin/lovastatin), and HMG-CoA
reductase inhibitors or statins (pravastatin, simvastatin, atorvastatin, and rosuvastatin). The
statins are approved for lowering TG in patients with Fredrickson Ila/IIb and IV dyslipidemia
while the fibric acid derivatives and niacin also have indications to lower TG in the Type V
dyslipidemic population.

The range of TG lowering is highly variable across these different therapies, with greater TG
lowering observed with the fibrates and niacin over the statins. A greater reduction is also
observed for patients with more severe hypertriglyceridemia (e.g., Type V vs. Type IIb).

Advicor and Niaspan have wording in the Indications and Usage sections of their labeling that
could be construed as an indication to lower TG in patients in patients at LDL goal with

persistently elevated TG levels.

Safety concerns associated with the use of these products include myopathy with rare cases of
rhabdomyolysis that may cause acute renal failure or death. This risk may increase with the

8
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combined use of a fibrate and statin or when the statin is co-administered with a drug which
inhibits its metabolism. Other safety concerns include warfarin interactions with the fibrates and
hepatic transaminase elevations with both the statins and fibrates.

1.6 Availability of Proposed Active Ingredient in the United States

Products containing the omega-3-fatty acids, DHA and EPA, are available as dietary
supplements in the United States.

Omega-3- and omega-6-fatty acids are essential polyunsaturated fatty acids. The latter is
abundant in Western diets, particularly in vegetable oils rich in linoleic acid. Humans cannot
convert omega-6-fatty acids to omega-3-fatty acids, hence the latter must be obtained from
separate dietary sources. The primary dietary source of omega-3-fatty acids is fish and fish oils.
Fish oil contains approximately 30% EPA and DHA in a triacylglycerol form, whereas the
omega-3-fatty acids contained in Omacor® are as ethyl esters.

The omega-3-fatty acids have their first double bond at the third carbon molecule from the
methyl end of the fatty acid. The chemical names of these fatty acids identify the number of
carbon atoms, the number of double bonds, and the position of the first double bond. For
example, eicosapentanoic acid (EPA) has the chemical name: C20:5n-3. EPA has 20 carbon
atoms with 5 double bonds; the first double bond is at the 3ra carbon atom. The chemical
structure corresponding to the chemical name is:

CH3 COOH

Docosahexanoic acid (DHA) is also C22:6n-3 and would therefore have 22 carbon atoms, 6
double bonds, with the first one at the 3rd carbon position. The chemical structure for DHA is:

Co0oH

CH3

1.7 Important Issues with Pharmacologically Related Products

Many articles have been published regarding the CV protection associated with omega-3-fatty
acids. Epidemiologic and population studies have demonstrated an inverse relationship between
consumption of fish and fish oil and the incidence of coronary heart disease. Prospective clinical
studies suggest a reduction in risk of recurrent CV events in patients with established heart
disease associated with the administration of low doses of omega-3-fatty acids (1 gram daily).
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The biochemical basis for the observed cardioprotective effect has not been established but
antithrombotic, anti-hypertensive, anti-arrhythmic, anti-inflammatory, and hypotriglyceridemic
effects have all been proposed as contributing factors.

The anti-thrombotic effect of polyunsaturated fatty acids is thought to be secondary to inhibition
of platelet aggregation. Typically, cyclooxygenase in platelets converts arachidonic acid (AA) to
the prostaglandin thromboxane A2 (TXA2) which is a platelet aggregator and vasoconstrictor.
Conversely, lipoxygenase in endothelial cells converts AA to prostacyclin 12 (PGI2), a
vasodilator and inhibitor of platelet activation. Thus, TXA2 and PGI2 interact to maintain
balanced hemostatic activity. EPA from fish oil can serves as a substrate for cyclooxygenase and
lipoxygenase with the production of thromboxane A3 (TXA3) and prostacyclin I3 (PGI3) instead
of TXA2 and PGI2. Neither of these by-products has platelet aggregating properties which may
contribute to the anti-thrombotic effects of omega-3-fatty acids.

1.8 Presubmission Regulatory Activity

Omacor® has been reviewed by the Agency under IND 45,998 (for hypertriglyceridemia) and

r

J

Omacor has been approved by the Agency for treatment of hypertriglyceridemia in patients with
Type V dyslipidemia under NDA 21-654 in November 2004.

This current application, NDA 21-853, was unbundled from NDA 21-654 and was submitted
December 11, 2006 for combination with statin therapy to treat patients with TG between 200
and 499 mg/dL.

The applicant has had several meeting and correspondence with the Division of Metabolic and
Endocrine Drug Products regarding a development program for the treatment of
hypertriglyceridemia in combination with a statin.

Appears This Way
On Origindl

10
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NDA #21-853
Omacor (Omega-3-Acid Ethyl Esters)

Date

Communication

16/12/04

FDA teleconference — NDA #21-654 unbundling of application NDA #21-
654 indication for TGs »500 new indication, NDA #21-853 for TGs <500 -
each NDA application will receive an action letter by 11/12/04.

11/16/04

An approvable letter for NDA 21-853 was issued for Omacor® as
C - in continnation with a statin fo treat high triglycerides (200-
499), see Attachment A

1/5/05

FDA acknowledged a transfer of NDAs #21-853 and 21-654 from Ross
Laboratories fo Reliant Pharmaceuticals, Inc.

1/18/05

IND 45,998/8-023 - Reliant submitted a meeting request to Omacor® for a
proposed drug interaction pharmacokinetic protocol (OMA-101) and a
Phase HI efficacy protocol {OM4}.

277105

FDA demied the meeting request and provided comments on the protocols
and answers fo all submitted guestions, see Attachment B.

3/10/95

45,998/5-033 — Rehant submitted OMA 104 Protocol {4 Pharmacokinetic
Interaction Study Evaluating the Effect of Reliant Pharmaceuticals Inc.
(’()macor@) Omega-3-Acid Ethyl Ester Cﬂg:uigs on the Plasma
Pharmacokinetics of Merck & Co. (Zocor™ ) Simvastatin Tablets in Healthy
Adult Volunteers Under Fasting Conditions). The profocol was modified
based on FDIA 2/7/05 recommendations.

3/28/05

45,998/8-034 - Reliant submutted clarification on some of the 2/7/05 FDA
commenis.

4/12/03

FDA provided the requesied clarification fo Rehant’s 3/28/05 submission,
see Attachment C.

45 998/5-038 - Reliant submitted OMG6 Protocol (4 randomized, Double-
Blind, Placebo-Controlled Study to Assess the Efficacy and Safetv of Combined
Omacor”™ and Simvastatin Therapy in Hypertriglyceridemic Subjects). The study
was modified based on FDA 2/7/05 and 4/12/05 recommendations.

9/19/05

45 .998/5-044 —Reliant amended OMS6 Protocol and submitted OM6
Statistical Analysis Plan.

6/27/06

45,998/8-056 - Reliant submutted IND amendment to update the OM6
Protocol and Statfistical Analysis Plan

11
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1.9 Other Relevant Background Information

1.9.1 Proposed Proprietary Name

During the original application process for Omacor (under NDA 21-654), DMETS had expressed
concern with the name Omacor due to the marketed product Amicar. The applicant stated that
Omacor has been available in other countries under the same name and to their knowledge, no
safety reports had been received of medication errors between Omacor and Amicar. The
applicant further assured the Agency that Amicar was not a product that had a widespread
distribution and concluded that confusion between the two names would be unlikely. Contrary to
their research, medication errors occurred between the two products, Omacor and Amicar. The
applicant was asked to change their proprietary name.

-

b(4)
L

b(4
, I )
The applicant finally proposed the name Lovaza to which DMETS has no objections and

DDMAC finds acceptable. This reviewer also has no objection to the proposed proprietary name,
Lovaza.

2 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

2.1 Sources of Clinical Data
The applicant submitted clinical data from one clinical trial, OMS6. A clinical pharmacology

study of Omacor and simvastatin was also submitted and has been reviewed by personnel from
the Office of Clinical Pharmacology.

2.2 Data Quality and Integrity
There was no evidence found by this reviewer to question the quality or integrity of the data

submitted. Given that the efficacy measures were based on objective laboratory data which could
be verified across studies and the literature, no clinical audit was requested.

12
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2.3 Compliance with Good Clinical Practices

There was no evidence found by this reviewer to question the compliance or adherence to good
clinical practices in the conduct of these studies. This clinical study was conducted under the
oversight of an Institutional Review Board and informed consents were required on all study
patients.

2.4 Financial Disclosures

The applicant submitted FDA Form 3454 stating no significant financial arrangements or
interests as defined under 21CFR54.1 between investigators of this study. As this was the pivotal
efficacy study and the only study contributing to the placebo-controlled safety database, this
reviewer concludes that sufficient documentation has been provided.

3 CLINICAL PHARMACOLOGY

3.1 Pharmacokinetics

Please see the clinical pharmacology review by Dr. Sally Choe.

4 ADEQUACY OF PATIENT EXPOSURE AND SAFETY ASSESSMENTS

4.1.1 Postmarketing Experience

Omega-3-fatty acids, including DHA and EPA, are available in the U.S. as dietary supplements.
Omacor® has been available in numerous foreign countries for different indications as early as
1994. This product has marketing approval for hypertriglyceridemia in 14 countries (Norway,
France, Austria, Germany, Greece, UK, Philippines, Thailand, Spain, Portugal, Ireland, Belgium,
Holland, and Luxemburg). ‘T~
« No approved marketing application has been withdrawn b(4)
due to safety or efﬁcacy concerns and no marketing application has been denied due to safety

S ADDITIONAL CLINICAL ISSUES

5.1 Pediatrics
The sponsor requested and was granted a full waiver for pediatric study requirements citing that

familial hypertriglyceridemia is a rare condition in pediatric patients. The small number of
patients limits the ability to conduct adequate and well-controlled studies.

13
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5.2 Literature Review

The applicant submitted several published articles evaluating the effects of omega-3-fatty acids
on blood pressure, platelets, coagulation, and several non-cardiovascular disease processes. No
datasets or CRTs were available for these published studies.

There have only been a few clinical outcomes studies of the active ingredients found in Omacor.
A very recent article not submitted by the applicant, but worth mentioning is the JELIS study
published in March 2007. This study examined the long-term use of ~ 1800 mg eicosapentaenic
acid (EPA) a day, and its effect on any major coronary event. This study was conducted in Japan
between November 1996 to November 1999. 18,645 patients were randomly assigned to receive
EPA with a statin (9319) or statin alone (9326). The primary endpoint was any major coronary
event, including sudden cardiac death, fatal and non-fatal myocardial infarction, and other non
fatal events including unstable angina, angioplasty, stenting, or coronary artery bypass grafting.

At follow-up, the primary endpoint was detected in 262 (2.8%) of patients in the EPA group and
324 (3.5%) in controls, a 19% relative reduction in major coronary events (p=0.011). Unstable
angina and non-fatal coronary events were reduced in the EPA group, but not sudden cardiac
death and coronary death. LDL was decreased about 25% in both groups. However, this study
only examined one component of Omacor, EPA. Thus, it may not be appropriate to extrapolate
the results of JELIS to patients taking 4 gram daily of Omacor.

A systemic review of the literature (Balk E, 2004) to assess the effects of consumption of omega-
3 fatty acids (eicosapentaenoic acid, docosahexaenoic acid and alpha-linolenic acid on various
CVD risk factors has been conducted. Among the outcomes analyzed, omega-3 fatty acids
demonstrated a consistently large, statistically significant effect on triglycerides. The trials of
triglycerides reported a net decrease in triglycerides of about 10% to 33%. The effect was dose
dependent, generally consistent in different populations, and was generally larger in studies with
higher mean baseline triglyceride levels. The effect of omega-3 fatty acids on other serum lipids
was weaker (up to a 6% increase in HDL). Of the 15 trials that reported data on LDL, most
found a net increase of 10 mg/dL or less, although the complete range of mean effects was a
decrease of 19 mg/dL to an increase of 21 mg/dL.

Outcomes for which a small beneficial effect was found with fish oil supplementation

include blood pressure (about 2 mm Hg reduction), restenosis rates after coronary angioplasty
(14% reduction), exercise tolerance testing, and heart rate variability. For other evaluated
outcomes, including measures of glucose tolerance, the effects of omega-3 fatty acids were either
small or inconsistent across studies.

A large, consistent beneficial effect of omega-3 fatty acids was found only for triglyceride levels.
Little or no effect of omega-3 fatty acids was found for a variety of other cardiovascular risk
factors and markers of cardiovascular disease. The benefits of omega-3 fatty acids on reducing
cardiovascular disease are not well explained by the fatty acids’ effects on the cardiovascular risk
factors examined. (Balk, 2004)
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5.3 Postmarketing Risk Management Plan

None proposed

6 OVERALL ASSESSMENT

6.1 Conclusions

Omacor 4 grams in combination with a statin provides additional TG lowering compared with
statin therapy alone in patients with TG levels between 200 to 499 mg/dl, despite statin
treatment. -

Recommendation on Regulatory Action

This reviewer recommends that the data from study OM6 be included in the Clinical Studies

section of the labeling, but a specific indication not be granted for the treatment of persistently
elevated TG in patients despite statin therapy.

6.2 Recommendation on Postmarketing Actions

6.2.1 Risk Management Activity

None. No safety signals were noted in the application which would require specific post-
marketing safety evaluation other than outlined under 21 CFR 314.80.

6.2.2 Required Phase 4 Commitments

None.

6.2.3 Other Phase 4 Requests

None.
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7 APPENDICES

Omacor (omega-3-acid ethyl esters) was approved for patients with elevated TG levels in Type
V dyslipidemia under NDA 21-654. On January 9, 2004, NDA 21-853 (unbundled from NDA-
654) was submitted for indication of Omacor in combination with statin therapy for the treatment
of patients with TG between 200 and 500 mg/dl [ J This current application is a
complete response to the approvable letter of November 10, 2004, and was submitted December
11, 2006.

Review of NDA 21-654 revealed significant decreases in TG levels in all 3 subgroups of patients
(Types IIb, IV, and V). However, associated increases in LDL, Apo B and non-HDL in Types
IIb and IV subgroups led the Agency to express concern over the atherogenic potential of
Omacor. The applicant submitted one clinical study, OMS6, to support the use of Omacor in
combination with a statin in patients |

The following amendments were made to the protocol for OM6 afier Agency recommendations:
e Patients treated with simvastatin 40 mg should be within 10% of their NCEP
ATP III goal
e Non-HDL should be the primary endpoint
e Study should be powered to rule out a treatment difference of 4-6% on LDL
e Covariates should be pre-specified

Summary of results from NDA 21-654

The conclusion of the review of NDA 21-654 by Dr. Mary Parks was that while Omacor was
effective in reducing TG levels in all 3 subgroups of patients with elevated TG levels, in patients
with atherogenic dyslipidemia (Types IIb and IV), TG lowering is associated with alterations in
the lipoprotein profile that may be pro-atherogenic with rises in LDL. The results by Fredrickson
type are summarized in the following table from that review.

Table 1. Median Percent Changes From Baseline by Dyslipidemic Type

TG TC HDL LPL VLDL aonHDL
K85 | Pho | K85 | Phe | K85 Pho K85 Pha K85 Pho | K85 | Pho
Type IIb =263 | 29 | 23 | -15 +55 | +46 | 14 -39 | 109 | 4137 | 32 | 21
Type IV 235 | #4585 | #20 | +11 | 1LY | 429 | #3388 | 422 -343 +6.7 | +14 | #1.0
Type V -394 | +28 | 165 | +05 | +181 | 46 | +428 | +199 | 319 | +22 | -189 | +07

While there were decreases in TG in Types IIb and IV, there was an increase in LDL of about
1% in Type IIb and 33% in Type IV patients. The non-HDL fell only significantly relative to
placebo in patients with type V dyslipidemia. These trials were conducted with Omacor as
monotherapy.
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Combination treatment of Omacor® with a statin was reviewed in the original application in one
trial designated K85-95014. This was a 6 week study with 59 Type IIb patients randomized to
simvastatin and Omacor® or simvastatin alone. The combination resulted in a 29% decrease in
TG compared to no change in the simvastatin alone group. Either no change or small increases in
LDL were seen in both groups suggesting that the statin was not properly administered. This trial
was determined to be inadequate.

It was concluded, based on the original submission, that more data are needed either to show the
apparent deleterious effects on the lipid profile is not clinically important or that the addition of
Omacor® to a statin leads to clinically favorable lipid profile changes in Type IIb and IV
patients. The applicant had submitted the results of one study to demonstrate the latter.

7.1 Review of Individual Study Reports

Title: A Randomized, Double-Blind, Placebo-Controlled Study to Assess the Efficacy and
Safety of Combined Omacor and Simvastatin Therapy in Hypertriglyceridemic Subjects

Primary Objective: The objective of this clinical trial was to assess the efficacy of Omacor®
4g combined with simvastatin 40 mg for lowering non-HDL levels in subjects with persistent
hypertriglyceridemia despite statin therapy.

Secondary Objective: The secondary objéctives were 1) to evaluate the safety of Omacor® as
adjunctive therapy to simvastatin for the treatment of hypertriglyceridemia and 2) to assess the
effects of simvastatin plus Omacor® on other lipids and markers for cardiovascular risk

Study design: This was a multicenter, randomized, double-blind, placebo-controlled, parallel-
group study with seven clinic visits (one screening visit, three lead-in/baseline visits, and three
treatment visits). Subjects currently on a statin therapy were recruited and underwent an initial 8
week lead-in period during which they discontinued use of any non-study related lipid lowering
agents, followed the NCEP Therapeutic Lifestyle Changes (TLC) diet and were treated with
open-label simvastatin 40 mg/day.
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Smmvastatin 40 mg + Omacor 4 g
Simvastatin 40 mg
Simvastatin 40 mg + Placebo
3 2 1 0 4 6 8
Open-label Statin and Diet Lead-in Double-blind Treatment

T Indicates chinic visgt, number mmdicates week

After this diet/statin lead-in phase, subjects with a mean (average of Weeks -2 and -1) TG level
2 200 mg/dL and < 500 mg/dL, a mean LDL level (average of Weeks -2 and -1) that was less
than 10% above their NCEP ATP III goal, and who met the other entry criteria

were randomized to receive either double-blinded Omacor® 4 g (plus open-label simvastatin
40 mg) or a matching placebo (plus open-label simvastatin 40 mg) during the 8-week treatment
period. Only those subjects who were at least 80% compliant with the simvastatin lead-in
therapy were eligible for randomization. Subjects who withdrew from the study were not
replaced.

Study Population: The study population consisted of men and women aged 18-79 years who
had been receiving a stable dose of a statin for at least 8 weeks for control of LDL at Visit 1. The
fasting TG level was between 200 and 500 mg/dL. The subjects’ average LDL was within 10%
of their NCEP ATP III goal. The subjects had to be at least 80% compliant with statin therapy.

Some of the exclusion criteria included: use after Visit 1 and during the study of any non-study-
related lipid altering drugs or non-study related omega-3 fatty acid supplements (consumption of
up to two servings per week of fish was acceptable); history of a cardiovascular event, poorly
controlled diabetes mellitus, history of pancreatitis, known lipoprotein lipase impairment or
deficiency or Apo-C II deficiency or familial dysbetalipoproteinemia.

Other exclusion criteria included concomitant use of cyclosporine, itraconazole, ketoconazole,
erythromycin, azithromycin, clarithromycin, human immunodeficiency virus protease inhibitors,
amiodarone, verapamil, telithromycin, digoxin, nefazodone, warfarin, danazol or chronic
steroids. Laboratory abnormalities such as: creatine kinase (CK) concentration > 2 times the
upper limit of normal (ULN), serum AST or ALT levels > 1.5 times the ULN and serum
creatinine level =2 2.0 mg/dL at Visit 1 were criteria for exclusion. Subjects with current
symptoms of unexplained muscle pain, tenderness or weakness (i.e., signs indicative of possible
myopathy), or any diagnosis of myopathy or rhabdomyolysis and females who were pregnant,
planning to be pregnant during the study period were also excluded.
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Number of Subjects: The study screened 690 subjects, and 256 subjects were enrolled in the
double-blind phase. A total of 256 were in the intent-to-treat (ITT) Population, 254 were
analyzed in the Efficacy Evaluable Subset, 232 were in the Per Protocol (PP) Population, 254
were in the Safety Population (two subjects were randomized but did not return for a subsequent
safety assessment), and 243 completed the study (Completer Population). :

The ITT Population included all subjects who were randomized. The Efficacy Evaluable Subset
included subjects who received at least one dose of study medication and who provided at least
one post-randomization blood sample; the sponsor considered this population as the primary
analysis population. The PP analyses excluded subjects for violations of inclusion or exclusion
criteria, protocol non-compliance, or due to drop-out after randomization without providing at
least one post-randomization efficacy sample. The Completer Population included all subjects
who completed the study. The Safety Population included all subjects who received at least one
dose of study product and returned to the clinic for at least one safety assessment after
randomization. ‘ '

Treatments: At Weeks -8 and 0, subjects received a supply of 40 mg tablets of Zocor®
(simvastatin). Simvastatin was provided in an open-label fashion in three bottles of 30 tablets
each for each subject. Subjects were instructed to take one tablet per day in the evening.

At Week 0, each subject received a supply of either 1 g capsules of Omacor® (omega-3-acid
ethyl esters) or capsules of matching placebo (vegetable oil). These products were provided in a
double-blind fashion in three bottles of 120 capsules each. Subjects took four capsules of double-
blind medication per day, in the evening, with one tablet of the open-label simvastatin 40 mg.

Major Endpoints: The primary endpoint was percent change from baseline to end-of-treatment
in non-HDL concentration. Non-HDL was defined as total cholesterol minus HDL.

Secondary endpoints included the percent changes from baseline to the end-of-treatment in lipid
and apolipoprotein measurements: Total-C, TG, calculated very low-density lipoprotein
cholesterol (VLDL), LDL, HDL, the Total-C: HDL ratio, apolipoprotein (Apo) A-1, and Apo B.

Tertiary endpoints included the percent changes from baseline to end-of-treatment in Apo C-III,
remnant lipoprotein particle cholesterol (RLP-C), and analysis by the Vertical Auto-profile
Method (VAP™) of lipid subfraction cholesterol carried by lipid particles.

Hemostatic and inflammatory measurements were also conducted and included

high sensitivity C-reactive protein (hs-CRP), fibrinogen, Factor VII, lipoprotein associated
phospholipase A2 (Lp-PLA2), myeloperoxidase (MPO), tumor necrosis factor (TNF)-alpha
interleukin (IL)-1 beta and IL-6.

For hs-CRP and fibrinogen, baseline was the average of Weeks -1 and 0 and end-of-treatment

was the average of Weeks 6 and 8. For other tertiary variables, baseline was Week 0 and end-of-
treatment was Week 8.
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Measurements of fructosamine, homocysteine, and nuclear magnetic resonance (NMR) analysis
of lipoprotein subfractions and LDL subclass distribution pattern were performed post hoc using
stored plasma samples from Week 0 and Week 8.

Eating Pattern Assessment Tool (EPAT™) scores were used as a composite measure
incorporating the expected influence of consuming foods high in fat, saturated fat, and
cholesterol on blood lipid levels at Weeks -8, -2 and 8. Three-day diet records were analyzed for
dietary composition at Weeks 0 and 8 using the University of Minnesota Nutrition Data System
for Research. The change from baseline to end-of-treatment was calculated for EPAT scores and
dietary composition measurements.

Statistical Analyses: The applicant completed analyses of the primary, secondary, and tertiary
outcome parameters for the Efficacy Evaluable Subset of the ITT Population, the PP Population
and the Completer Population. The Efficacy Evaluable subset was used as the primary analysis
population as this group received at least one dose of study medication and provided at least one
post-randomization blood sample.

For all three outcome variables (primary, secondary and tertiary endpoints) the percent change
from baseline to end-of-treatment was evaluated with an analysis of variance (ANOVA) model.

In exploratory analyses, LDL and non-HDL were grouped by classifications from the NCEP
ATP III guidelines at baseline (average of Weeks -2, -1, and 0) and end-of-treatment (average of
Weeks 6 and 8). Shift tables (4 x 4) were presented showing the following categories for LDL: <
100, 100-129, 130-159, 160+ mg/dL, and for non-HDL: < 130, 130-159, 160-189, and 190+
mg/dL. The number and percentage of subjects in each category were presented by treatment
group. No inferential statistics were performed.

- Post hoc analyses provided descriptive statistics for lipid and apolipoprotein responses in
subgroups of subjects according to baseline tertiles of LDL and baseline tertiles of non-HDL.

Results

Patient Disposition: A total of 690 subjects were screened and 256 were randomized. Two-
hundred forty-three (243) subjects completed to Week 8 of the study. A flow diagram below
shows the disposition of subjects from screening through termination. The following table (Table
10.1-1) summarizes the disposition of subjects for each treatment group in the ITT, Efficacy
Evaluable Subset, PP, Safety, and Completer Populations.
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Figure 10.1-1 Flow Chart of Subject Disposition in OM6 Trial

N =890
Subjects Screened
N=434
Screening Failures
N =256
Subjects Randomized & Received
Double-Blind Medication
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Table 10.1-1 Summary of Subject Disposition

Omacor® Placebo Total

Number of Subjects N=123) {N=133 (N =256)
Screened - - 620
Randomized 123 {106.0%) 133 (100.0%) 256
Eligible for:

ITT Population 123 (100.0%) 133 (100.0%} 256

Efficacy Evaluable Subset 122 {99 2%) 132 {99.2%) 254

FP Popalation 111 {30.2%) 121 {91.0%) 232

Safety Population 122 (99.2%) 132 (99.2%) 254
Cempleted Study 116 £94.3%) 127 (95.5%) 243
Did Not Complete Study 7{5.7%) 6 (4.5%) 13
Discontinued due to:
Adverse Event or Serigus Adverse Event 30Q24%) 3(23%) 6
Neon-cempliance with Protocol G {0.0%) 1(0.8%) 1
Pregnancy 0 {00%) 0 (0.0%) 0
Laberatery Abnermality 1(0.8%) 0 (0.0%) 1
Withdrew Consent 0 {0.0%) 2 (1.5%) 2
Lost to Follow-Up 1 {0.8%) 0 (0.0%) 1
Other 2 (1.6%) 0 (0.0%) 2
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Baseline Patient Demographics: Subjects in the Omacor® and placebo groups did not differ
significantly in gender, age, or race. Among all subjects, 57.5% were men and the mean age was
59.8 years. Most subjects were white (95.7%). Anthropometric measurements including body
weight, height, body mass index (BMI), and waist circumference did not differ between groups
at baseline. At baseline, subjects had a mean body weight of 92.0 kg, mean height of 171.2 cm,
mean BMI of 31.2 kg/m” and mean waist circumference of 104.0 cm.

‘At baseline, the lipid, lipoprotein, hemostatic and inflammatory measurements between the
Omacor® and placebo subjects were not measurably different with the exception of the ratio of
Total-C: HDL, which was significantly lower at baseline in the Omacor® subjects. The
following table shows the baseline lipid and apolipoprotein levels in both groups.

Median Baseline Lipid and Apolipoprotein Levels

Omacor Placebo |[p-Value
Non-HDL-C 137 141.3 0.1062
TG 267.8 270.7 0.6533
Total-C 184.3 183.5 0.4505
Cal. VLDL-C 184.3 52 0.4774
LDL-C 90.7 88.2 0.2715
HDL-C 46 43.3 0.0821
TC: HDL ratio 3.9 4.2 0.0122
Apo-Al 142 137 0.2168
Apo-B 85.5 86.8 0.2695

Compliance: Medication compliance was calculated from Week 0 through Week 8 as 100 times
the number of capsules actually consumed divided by the number of capsules expected to be
consumed. Median compliance was 99.5% and 100.0% in the Omacor® and placebo groups,
respectively. Greater than 90% of subjects in both treatment groups were at least 80% compliant
with taking the double-blind study product during the double-blind treatment phase.
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Primary Efficacy Outcome

The following tables display the median baseline to end-of-treatment lipid and apolipoproteins
parameters in the EE population

Median Baseline to End-of-Treatment Lipid and Apolipoprotein Levels
In Efficacy Evaluable Population

Non-HDL-C TG Total-C Cal. VLDL-C
Baseline Omacor 137 267.8 184.3 51.5
Baseline Placebo 141.3 270.7 183.5 52
p-Value 0.1062 0.6533 0.4505 0.4774
EOT Omacor 122.8 182.3 172 38.5
EOT Placebo 133.5 259.5 178 48.5

Median Baseline to End-of-Treatment Lipid and Apolipoprtein Levels
In Efficacy Evaluable Population

LDL-C HDL-C |TC: HDL ratio] Apo-Al Apo-B
Baseline Omacor 90.7 46 3.9 142 85.5
Baseline Placebo] 88.2 43.3 4.2 137 86.8
p-Value 0.2715 0.0821 0.0122 0.2168 0.2695
EOT Omacor 87.5 48 _ 3.5 139 80
EOT Placebo 85 44 4.1 136 84.5

Non-HDL levels: Omacor® and placebo groups did not differ significantly in median baseline
non-HDL concentration (137.0 mg/dL and 141.3 mg/dL, for Omacor® and placebo,
respectively). Following treatment, median non-HDL levels were 122.8 mg/dL and 133.5 mg/dL
for Omacor® and placebo, respectively. Using the ANOVA model, this represents a larger
reduction from baseline for Omacor® (-9.0%) compared with placebo (-2.2%, p < 0.0001
between groups).

According to the statistical reviewer, since lipid changes (particularly non-HDL and LDL) are
usually strongly correlated with baseline, a model with baseline value as a covariate is
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preferable. To check the applicant’s results, the statistical reviewer performed an ANCOVA for
the primary variables of interest; non-HDL, TG and LDL, with baseline values as covariates.

The treatment differences and confidence intervals computed by this method show statistically
significant decreases in the Omacor group vs. placebo for non-HDL (-7% treatment difference,
p<0.0001); this is in agreement with the applicant.

In the original application, Types IIB and IV dyslipidemia populations achieved no statistical
difference in non-HDL, TC, and HDL relative to placebo. These trials used Omacor® as
monotherapy.

Secondary Efficacy Outcome
Lipid and apolipoproteins levels: The secondary efficacy outcome variables include the percent

changes from baseline to the end-of-treatment in TG, Total-C, calculated VLDL, LDL, HDL, the
Total-C: HDL ratio, Apo A-I, and Apo B.

The following tables displays the median percent change from baseline to end-of-treatment for
the Efficacy Evaluable group.

Median Percent Change from Baseline to End-of-Treatment
Omacor Placebo p-value
n=122 n=132
Non-HDL -9.00% -2.20% <0.0001
TG -29.50% -6.30% <0.0001
Total-C -4.80% -1.70% 0.0013
VLDL -27.50% -7.20% <0.0001
HDL 3.40% -1.20% <0.0001
Total-C: HDL ratio -9.60% -0.70% <0.0001
Apo-A-l 2.10% -0.90% 0.6007
Apo-B -4.20% -1.90% 0.0232
LDL 0.70% -2.80% 0.0522

Note: Table is from Applicant’s Results

The Per Protocol Population and Completer Population had similar results in percent change
from baseline to end-of-treatment (tables shown in Appendix section).

Levels of TG, Total-C, calculated VLDL, the Total-C: HDL ratio, and Apo B were all
significantly reduced from baseline, and HDL was significantly increased from baseline in the
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Omacor® treatment group compared with the placebo group. The Apo A-I level was not
different.

Omacor® and placebo groups did not differ in median baseline TG concentration (median 267.8
mg/dL and 270.7 mg/dL, for Omacor® and placebo, respectively). Following treatment, median
TG levels had decreased to 182.3 mg/dL and 259.5 mg/dL for Omacor® and placebo,
respectively. This was a reduction from baseline for Omacore (-29.5%) compared with placebo
(-6.3%; p < 0.0001 between groups). Using the ANCOV A model, the least square mean
difference in TG was about 25% (p<.001).

Baseline HDL concentrations did not differ in the Omacor® and placebo groups (median 46
mg/dL vs. 43.3 mg/dL for Omacor and placebo, respectively). Following treatment, median HDL
in the Omacor® group was 48.0 mg/dL and in the placebo group was 44.0 mg/dL. The percent
changes from baseline were different: a 3.4% increase in the Omacor® group and a 1.2%
decrease in the placebo group (p < 0.0001). This finding is in agreement with the original
application which showed statistical significant increases in HDL levels in two studies. Review
of human studies in the literature show modest increases of 1-3% in HDL when fish oil is used as
monotherapy.

The calculated VLDL concentration was 51.5 mg/dL in the Omacor group and 52.0 mg/dL in the
placebo group at baseline. Following treatment, median calculated VLDL concentrations were
36.5 mg/dL and 48.5 mg/dL in Omacore and placebo groups, respectively. The percent change
from baseline for Omacore was -27.5% compared with — 7.2% for placebo (p <0.0001).

At baseline the median Total-C concentration was 184.3 mg/dL and 183.5 mg/dL, for Omacor®
and placebo, respectively. Following treatment, median Total-C concentrations were 172.0
mg/dL and 178.0 mg/dL in Omacor® and placebo groups, respectively, representing a reduction
from baseline for Omacor® (-4.8%) compared with placebo (-1.7%, p = 0.0013 between groups).

At baseline, the median Total-C: HDL ratio in the Omacor® group was significantly lower than
in the placebo group (median 3.9 mg/dL vs. 4.2 mg/dL, p = 0.0122) and this was taken into
consideration in the percent change ANOVA model. Following treatment, the median Total-C:
HDL ratio in the Omacor® group was 3.5 mg/dL and in the placebo group was 4.1 mg/dL. The
percent changes from baseline were significantly different between Omacor® and placebo
groups: -9.6% and -0.7%, respectively (p < 0.0001 between groups).

Omacor® and placebo groups did not differ significantly in median baseline Apo A-1
concentrations (median 142.0 mg/dL and 137.0 mg/dL for Omacor® and placebo, respectively).
Following treatment, median Apo A-I values in Omacor® and placebo groups were 139.0 mg/dL
and 136.0 mg/dL, respectively. The decreases from baseline for the Omacor® and placebo
groups (2.1% and 0.9%, respectively) were not significantly different.

Omacor® and placebo groups did not differ significantly in median baseline Apo B

concentrations (median 85.5 mg/dL and 86.8 mg/dL for Omacor® and placebo, respectively).
Following treatment, median Apo B values in Omacor® and placebo groups were 80.0 mg/dL
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and 84.5 mg/dL, respectively. The decrease in Apo B in the Omacor® group (4.2%) was
significantly larger than the decrease from baseline in the placebo group (1.9%; p = 0.0232
between groups).

LDL Analysis: Baseline LDL did not allow for determination of individual Fredrickson types as
patients were to be on a stain for at least 8 weeks prior to screening. About 12% of the patients
had a screening LDL greater than 130 mg/dl and about 18% were not at NCEP goal at screening
according to the statistical reviewer.

After an 8 week run-in on simvastatin 40 mg alone, about 91% of patients attained or maintained
their NCEP goal. According to the statistician’s review, there were a total of 22 patients (10
randomized to Omacor plus simvastatin and 12 to simvastatin alone) who had values of LDL
above target at baseline. The following two tables are excerpted from Joy Mele’s analysis.

Table 3.1.1 Baseline distribution of LDL by NCEP ATPHI catepory {Reviewer’'s Analysis)

Omacor+-Simva Placebo+Simva
LDL mp/dL =123} {n=133}
<100 1% 67%
160-129 24% 26%
130-159 5% T%
160+ %% 1%

Using the ANCOV A model, the mean difference in the change in LDL between the Omacor and
placebo groups was +4.7% (1, 8%)(median difference of approximately 4%) These results do not
satisfy the goal of ruling out a treatment difference of 4% to 6%, the criterion set by the FDA
medical division at the protocol stage.

However, the data shows that the percentage of patients having an increase of 4% or more during
double-blind treatment was not significantly different for the two treatment groups (40% of
omacor+simvastatin and 35% for placebo+simvastatin, p=0.44). (See table below). There was
about an equal percentage of patients in both groups at their NCEP treatment goals at the end of
the study.
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Table 3.1.2 Baseline and percent change from baseline for non-HDL, TG and LDL
Least square mean differences m percent change from basehine were computed by the reviewer using an
ANCOVA model with baseline as a covanate

Omacor+Simva Placebo+Simwva LS Mean Diff p-valne
=122} (r=132} {95% CTh)
pon-HDOEL
Baseline Mean (8D} 136 25 141 29
Endpoint % change
Mean (5D} -8% (14} -1.5% {11} -6.9% {-10%, -4%6) <0.8001
Median -2%% 2.2%
IG
Bageline
Mean (85D} 282 (763 287 (78)
Median . 268 271
Endpoint 3¢ change
Mean (3D) -28% (19} -1 {22} -25% (-30%, -20%) =0.0001
Median -30% %
iDL
Screening 26 24) 9% {25
Baseline 8O (223 92 (23 0.6
Endpoint 20 20 90 (24} 0.6
Endpoint % chanpe
Mean (5D) +3% {19} -2% {12} +4.7% {+1.0, +8.3) 0.01
Median +0.7% -3%% 0.054
Percent of pts with
4% increase or greater 40% 35% 0.44°
% of pts at MCEP 1LDL 51% 91%
goal at endpoint

1-Wilcozon sipned rank test 2- Two-stded Fisher’s exact test

In the original application, individual review of patients who had an increase in LDL showed an
association with an increase in Apo B and non-HDL levels. This reviewer also requested
additional analyses be performed to better characterize the increases in LDL in the study under
review herein. The applicant was asked to summarize the mean/median percent change in
VLDL, Apo B and non-HDL in those patients treated with Omacor® who had an increase in
LDL and in those patients who had no increase in LDL. Placebo plus simvastatin patients were
also broken down by the number who had an increase in LDL and mean/median percent change
in VLDL, Apo B and non-HDL. The following table on page 31 summarizes those results.

Of those patients who had a rise in LDL, the more favorable lipid profile was in the Omacor
treated group. If LDL increased at the end of treatment, it seems Omacor had a greater reduction
in VLDL -26% vs. -6.4%; a more favorable Apo B level -0.8% vs. +3.8%; and a greater
reduction in non-HDL -3.1% vs. 6.7%.

Further examination of the Omacor treatment group shows that patients who had an increase in
LDL had similar VLDL reduction (-26%) compared with patients who did not have an increase
in LDL (-31%). Reductions from baseline VLDL paralleled the changes in TG. This would

28



Clinical Review

Iffat N. Chowdhury, MD

{Insert Application and Submission Number}
{Insert Product Trade and Generic Name}

suggest that the reduction in TG observed with Omacor® reflected a reduction in TG carried in
VLDL lipoproteins.

Changss in various parameters in Omacor ‘ Changes in various paramesters in Flacebo
treated pts who had increases or no increase inLDL | Jtreated pis who had increases of no increase in LDL
1LDL Lol T LDL 2 LDL

% change % change

fin VLD, in VLDL
n 66 B4 n 55 74
Mean ~-18.6 -30.2 Mean -3.2 -8 -
Median -25.9 «31.1 Median -8.4 -8.2
sD 31.69 16,88 sSD - 16.77 17.31
% change % change
in Apo B in Apo 8
n 68 54 In &7 74
Mean 1.5 -10.6 Mean 4.2 -5.3
Median -0.8 -10.5 Median 3.8 ~6.1
sD. 14.02 8.11 8D 10.9 8.02
% change %change
in non-HDL : {in non-HDL

in a8 54 n 58 74
Mean -0.5 173 Mean . 6.3 -7.5
Median -3.1 -17.4 Median 8.7 -7.5
SD 14.12 7.98 SD 047 843

Patients treated with Omacor® who had an increase in LDL from baseline also had mean
increases in Apo B of 1.5%. Those patients who did not have a rise in LDL in the Omacor

treatment group had a mean reduction in Apo B of -10.6%.

There was less of a reduction of non-HDL cholesterol in Omacor® treated patients who had a
rise in LDL; the mean change from baseline was -0.5% in patients with an increase in LDL as
compared to a -17.3% reduction from baseline in those without an increase in LDL in the
Omacor treated group.

Assessment of CHD risk can also include the ratio of atherogenic to non-atherogenic
lipoproteins. The applicant provided the TC/HDL ratio which was decreased for the whole EE
population by -9.60% in the Omacor® treated group vs. -0.7% in the placebo group. This
reviewer also requested that the applicant provide the LDL/HDL change from baseline. The
purpose of this analysis was to assess whether the increases in LDL and HDL while on Omacor®
altered the ratio of these two lipoproteins in an unfavorable direction.

The following table summarizes the LDL/HDL for the EE population.
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Changes in LDL/HDL from Baseline in EE population
Omacor Placebo p- value
n=122 n=132

Baseline ratio 1.98 2.11 0.0121

Endpoint 1.96 2.09

ratio

Mean % change -0.38 -0.52 0.3207

Median % changs -4.55 0

The mean percent changes in the ratio of LDL/HDL were essentially the same in the Omacor and

placebo groups.

The following table summarizes the median percent changes in lipid and apolipoprotein levels by

LDL tertiles.
Median percent change from baseline for various parameters at treatment end by
LDL tertile
Baseline LDL tertile Omacor +SimvalPlacebo+ Simva| Treatment Difference

(n=122) (n=132)

LDL < 80.3 mg/dL
non-HDL -5% -0.20% -4.80%
LDL 10% 1% 9%
VLDL -26.50% -7.20% -19.30%
Apo-B 0.70% -1.90% -1.20%
HDL 4.20% -0.50% 3.70%
80.3<LDL< 98.7 mg/dL
non-HDL -13% 4% 9%
LDL -0.90% 4% 3.10%
VLDL -27.60% -10.00% -17.60%
Apo-B 7% -2.40% -4.60%
HDL 2.20% -1.20% 1.00%
LDL>98.7 mg/dL
non-HDL -11% 2% -9%
LDL 6% -5% 1%
VLDL -28.00% -8.60% -22.30%
Apo-B -6.70% -1.10% -5.60%
HDL 3.60% 1.30% 2.30%
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The LDL increases are seen on average in those patients with low baseline values of LDL (values
under 85 mg/dL), while decreases in LDL were observed in those patients with baseline LDL
values above 100 mg/dL.

Patients at the lowest tertile of LDL at the beginning of the study who took Omacor® had an
elevation in LDL of about 10% as compared to placebo. Patients who had a rise in LDL had
smaller reductions in VLDL, Apo B, and non-HDL than patients without LDL increases.

Regarding LDL subclass pattern classification, most of the patients did not change their LDL
subclass pattern regardless of treatment group. However, more patients in the Omacor group
shifted pattern as compared to the placebo group. In the Omacor group, 20% switched from
Pattern B to pattern A as compared to 4% in the placebo group. Phenotype A is found in
individuals with a predominance of large LDL particles, whereas individuals with a predominance
of small LDL particles have phenotype B. Several case-control retrospective surveys suggest that
the more abnormal phenotype B confers an increased risk for CVD

The LDL and VLDL particle size decreased more in the Omacor treatment group than the placebo
group. The median changes from baseline to end of treatment were 1.0% and 0.5% for the Omacor
and placebo groups, respectively (p=0.006). The VLDL particle size showed a 16.2% reduction in

the Omacor group as compared to the placebo which showed a 0.1% change (p <0.0001).

The tertiary efficacy outcome variables included the percent changes from baseline to the end- of-
treatment in Apo C-III and RLP-C; hs-CRP, fibrinogen, Factor VII, Lp-PLA2, MPO, TNF alpha,
IL-1 beta, and IL-6; and VAP™ analysis of lipid subfraction cholesterol carried by VLDL1+2,
VLDL3, LDL1+2, LDL3+4, IDL and % of LDL carried by small dense particles, HDL2, HDL3, and

Lp(a).

There were reductions from baseline in some of the tertiary outcome variables such as Apo C-III,
RLP-C, VLDLi+2, VLDL3, and Lp-PLA2 in the Omacor® treatment group as compared to the
placebo group. There were no differences at the end of treatment between the two groups in the
other measured parameters. In particular, there were no changes from baseline in hs-CRP,
fibrinogen, Factor VII, MPO, TNF-alpha, and IL-1 beta. There was an increase in IL-6 in the
Omacor® treatment group compared to the placebo group.

The decrease in Apo C-III in the Omacor® group (7.8%) was significantly different than the
increase from baseline in the placebo group (3.9%) (p=.0002). Remnant lipoprotein cholesterol
decreased from baseline in the Omacor® group (-36%) as compared to the decrease from baseline
in the placebo group (-10%) (p <0.0001). The median change in Lp-PLA2 was statistically
significantly different in the Omacor® group versus the placebo group (-12.8% vs. -4.7%). The
VLDL:1+2 cholesterol concentration decreased by 20% in the Omacor® group compared to no
change in the placebo group. The VLDL3 cholesterol concentration was reduced from baseline by a
median of 11.8% in the Omacor® group compared with no change in the placebo group (p<
0.0001). It is not known if any of these changes will lead to clinically favorable benefits.

Safety Review
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Although the duration of treatment is shorter than typical lipid-altering marketing applications,

omega-3-fatty acids, including DHA and EPA, are available in the U.S. as dietary supplements.

Omacor® has been available in numerous foreign countries for different indications as early as

1994. This product has marketing approval for hypertriglyceridemia in 14 countries (Norway,

France, Austria, Germany, Greece, UK, Philippines, Thailand, Spain, Portugal, Ireland, Belgium, b( 4)

Holland, and Luxemburg). '
i ZT No approved marketing application has been withdrawn

due to safety or efficacy concerns and no marketing application has been denied due to safety

concerns.

Patient Exposure: The median exposure to Omacor® and placebo was 56 days for both groups.
For the 7 subjects who did not complete the study in the Omacor® group, exposure ranged from
5 to 76 days. Six subjects in the placebo group did not complete the study; their duration of
exposure ranged from 28 to 61 days.

Deaths: There were no deaths reported in the study.

Serious Adverse Events: The incidence of SAEs with Omacor® was 3.3% (n=4) as compared to
placebo 2.0% (n=5). None of the serious events in the Omacor® group was considered related to
the drug.

Subject 06-006- congestive heart failure (Omacor®)
This was a 68-year-old woman with a history of congestive heart failure, hypertension and non-
insulin dependent diabetes mellitus who began treatment with Omacor® on 7/29/05. On

———  the subject experienced a sudden onset of dyspnea and was hospitalized with a
diagnosis of congestive heart failure. The subject was discharged to home on and no b(ﬁ)
change was made in pre-hospitalization concomitant medications. At the final OM6 visit on
09/26/05, the subject’s systolic/diastolic blood pressure was 105/53 mm Hg, and her heart rate
was66 bpm. The study blind was not broken; no action was taken on the Omacor® dosing
regimen, and the subject completed the study.

Subject 17-013- supraventricular tachycardia (Omacor®)

This was a 41-year-old man with a history of hypertension and supraventricular tachycardia who

was on metoprolol upon entry into study. He first received Omacor® on 4/10/06.

the subject presented at the emergency room complaining of tachycardia (supraventricular

tachycardia; heart rate: 220 bpm). At that time, the subject admitted not complying with his

metoprolol therapy. The subject was admitted to the hospital on for treatment

(metoprolol) and further cardiac evaluation. On _ the subject had recovered and was h(ﬁ)
discharged to the care of his cardiologist for follow-up. The study blind was not broken, no

action was taken on the Omacor® dosing regimen, the subject continued in the study and

completed on 06/14/2006. At final visit (06/15/2006), the subject’s heart rate was 60 bpm.

Subject 29-014- pneumonia (Omacor®)
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This was a 71-year-old woman with a history of chronic obstructive pulmonary disease who first

received Omacor® on 3/7/06. On the same day, she complained of sinusitis, sore throat, fever of

101° F and low back pain. The investigator gave the subject Duradex® (guiafenesin 1200 mg

and dextromethorphan 20 mg) with instructions to take 1 tablet twice daily. On === she was b(ﬁ)
diagnosed with pneumonia and admitted to the hospital. The subject was hospitalized from :
r - for pneumonia, chronic obstructive pulmonary disease, and hypoxia.

The subject had completely recovered one month after the event. The study blind was not

broken, there was no action taken on the Omacor® dosing regimen, and the subject completed

the study on 05/01/2006.

Subject 33-002- elevated ALT (Omacor®)

This was a 54-year-old woman with history of hyperlipidemia. In OMS6, the subject received her
first dose of simvastatin on 11/21/2005 and her first dose of Omacor® on 01/16/2006. At Visit 1
of OM6 (11/21/2005), the subject’s ALT was 40 U/L and AST was 39 U/L. At Visit 4
(01/16/2006), the subject’s values were 29 U/L and 30 U/L, respectively. At the final OM6 visit,
Visit 7 (03/20/2006), the values were 86 U/L and 51 U/L, respectively. A follow-up laboratory
test on 05/01/2006 showed ALT and AST values had increased to 98 U/L and 68 U/L,
respectively. On 06/06/2006, a follow-up with the subject showed the adverse event to be
ongoing. This reviewer requested further follow-up of this patient and the following description
was provided.

On 05/01/2006, the simvastatin was discontinued as well as the OM6X study drug. In the same
month, the subject had seen a gastroenterologist who noted an ALT U/L of 126 and an AST of
102. An ultrasound of the liver suggested possible fatty infiltration. On 10/03/06, tests for
autoimmune markers were negative as were serum iron stores. Samples drawn the same day
revealed an ALT of 111 U/L, and an AST of 70 U/L, and an ultrasound-guided liver biopsy
performed .~ . was consistent with non-alcoholic steatohepatitis. There was no evidence of b(ﬁ)
periportal fibrosis or “chicken-wire” fibrosis indicative of advanced disease, nor was there
stainable iron. There was however mild periportal and lobular inflammatory activity (grade 2 of
4), and intranuclear inclusions sometimes seen in diabetes. The gastroenterologist felt that it was
unlikely for her to ever progress to end stage liver disease. He felt that it was in the subject’s
best interest to address her risk factors of hyperlipidemia and weight which, in his opinion were
coniributing to her developing insulin resistance, a significant component contributing to the
development of fatty liver disease. He felt it appropriate for her to resume statin or any other
lipid lowering therapy.

Follow-up lab ALT and AST values from 01/29/07 were 55 U/L and 50 U/L, respectively.

Discontinuations Due to Adverse Events: Three patients in the Omacor® treatment group and
three patients in the placebo group dropped out of the study due to adverse events. Two of the
three in the Omacor group had gastrointestinal complaints and one had myalgias.

Common Adverse Events: The most common adverse events experienced in the Omacor®
treatment group were gastrointestinal disorders (8.2%), infections (15.6%), musculoskeletal
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disorders (6.6%) and respiratory and thoracic disorders (4.9%). In the placebo group, the most
common adverse events were similar or the differences were not statistically significant.

In conclusion, no serious safety concerns were identified in this application. More patients
Taking Omacor® experienced gastrointestinal side-effects, primarily eructation, diarrhea, and
nausea; however, none of these AEs was serious nor was there a high rate of drug
discontinuation due to AEs.

Laboratory Findings

Hematology: There were no clinically relevant differences between placebo and Omacor®
groups in the mean change from baseline to endpoint in any parameter for hematology.

Liver Function Tests: Group mean change from baseline was 5.7 U/L and -.7 U/L in the
Omacor® and placebo groups respectively (p<0.0001). A total of 28/114 (24.6%) subjects in the
Omacor® treatment group had normal ALT values at baseline and high values at Week 8. This
compares with 13/127 (10.2%) of subjects in the placebo group.

The mean AST increase was 1.9 U/L and 0.2 U/L in the Omacor® and placebo groups
respectively (p=0.0318). A total of 15/115 (13.0%) subjects in the Omacore treatment group had
normal AST values at baseline and high values at Week 8. This compares with 11/126 (8.7%)
subjects in the placebo treatment group.

Electrolytes and Glucose: There did not appear to be any meaningful differences in electrolyte
panel between the two groups.

The group mean change in glucose was 5.5 mg/dl in the Omacor® group and -0.1 mg/dl in the
placebo groups (p=0.0022). Shift table analysis by the applicant shows that a total of 20/115
(17.4%) of subjects in the Omacor® treatment group had normal values at baseline and high
values at week 8. This compares with 17/127 (13.4%) of subjects in the placebo group.

The applicant conducted a post hoc analysis of plasma fructosamine in order to further analyze
the change in fasting glucose levels. Since serum albumin has a much shorter half-life than
hemoglobin, fructosamine generally reflects the state of glycemic control for only the preceding
1-2 weeks. There was no significant increase from baseline fructosamine during treatment with
Omacor for the 8 weeks of this trial. Review of the literature suggests that omega-3 fatty acids
may have a small adverse effect on glycemia. .

Serum Creatinine and CK levels: There were no clinically relevant differences between placebo
and Omacor groups in creatinine and CK levels from baseline to end of treatment.

Vital signs

There were no statistically significant differences between treatment groups in systolic and
diastolic blood pressure. The pulse rate was also similar between the two groups.
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Conclusions

In patients with persistently elevated TG levels despite statin therapy, 4 gram daily Omacor as
add-on therapy further reduces levels of non-HDL and TG.
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Appendix

Median Percent (%) Change from Baseline to End-of Treatment
(Per Protocol Population)

Parameter Omacor Placebo p-value
(n=111) (n=121)
Non-HDL-C -9.00% -3% <.0001
TG -30.20% -6.30% <.0001
Total-C -5.20% -1.70% 0.0008
Calculated VLDL-C -28.20% -7.00% <.0001
LDL-C 0.60% -3.30% 0.0255
HDL-C 3.30% -1.20% <.0001
Total-C:HDL-C Ratio -9.40% -0.70% <.0001
Apo A-l -2.10% -0.90% 0.4266
Apo B -4.30% -1.40% 0.0081

Median Percent (%) Change from Baseline to End-of Treatment
(Completer Population)

Parameter Omacor Placebo p-Value
(n=116) (n-127)
Non-HDL-C -9.00% -2.30% <,0001
TG -30.00% - -6.30% <.0001
Total C -4.80% -1.90% 0.0035
Calculated VLDL-C -28.00% -7.20% <.0001
LDL-C 0.70% -3.20% 0.0474
HDL-C 3.40% -1.30% <.0001
Total -C: HDL-C Ratio -9.40% -0.71% <.0001
Apo A-l -2.10% -1.00% 0.6966
Apo B -4.00% -1.90% 0.0465

7.2 Line-by-Line Labeling Review

T

36

b(4)



1 Page(s) Withheld

Trade Secret / Confidential (b4)
v Draft Labeling (b4)
Draft Labeling (b5)

Deliberative Process (b5)

Withheld Track Number: Medical- l



Clinical Review

iffat N. Chowdhury, MD

{Insert Application and Submission Number}
{Insert Product Trade and Generic Name}

REFERENCES
Balk E, Chung E, Lichtenstein A, Chew P, Kupelnick B, Lawrence A, DeVine D, and Lau J.

Effects of omega-3 fatty acids on cardiovascular risk factors and intermediate markers of
cardiovascular disease. Evid Rep Technol Assess 2004 March; (93):1-6.

Appears This Way
On Originadl

48



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Iffat N Chowdhury
6/15/2007 11:29:02 AM
MEDICAL OFFICER

Eric Colman
6/15/2007 12:35:59 PM
MEDICAL OFFICER

I concur with the recommendation and conclusions of this
review



Mary H. Parks, MD
NDA 21-654
Omacor®

CLINICAL REVIEW

Application Type
Submission Number
Submission Code

Letter Date

Stamp Date
PDUFA Goal Date

Reviewer Name
Review Completion Date

Established Name
(Proposed) Trade Name
Therapeutic Class
Applicant

Priority Designation

Formulation
Dosing Regimen
Indication

Intended Population

NDA 21-654
000
IS

January 9, 2004
January 12, 2004
November 12, 2004

Mary H. Parks, MD
October 1, 2004

omega-3-acid ethyl esters
Omacor®

lipid-lowering

Ross Products

Standard

soft-gel capsules, 1 g

4 g per day

hypertriglyceridemia

adults with Type —=— V HTG

h(4)



Mary H. Parks, MD
NDA 21-654
Omacor®

TABLE OF CONTENTS

1 EXECUTIVE SUMMARY 5
1.1 RECOMMENDATION ON REGULATORY ACTION ....coooerviererreereeresennesnsneneens ettt s s s 5
1.2 RECOMMENDATION ON POSTMARKETING ACTIONS ...ouvvveereereriessessiessseseseeserensessosssssssressesssessssssses e 6

1.2.1  Risk Management ACHVILY «..c.cccocereriierererieieericrrerersesrtesteetesassesseesessssssesbensessessessassesssesssessensens 6
1.2.2  Required Phase 4 COMMItIMENTS ...c.coccererrcerienireerirererreseseeeeseessneseesessssssessesseesssssassesssessessesseensens 6
1.2.3  Other Phase 4 REQUESES ....cccoerrerreerrceernicreesieeeteeteseeeesaesstesbesseratestesaesssssssssessessesssessesssesasesseessens 6
1.3 SUMMARY OF CLINICAL FINDINGS .. uuuenrecrimerrsiererrisersissresersesesssessssssssssssserssssssossesssssssssssssssssssssssssssssssssssnse 6
1.3.1  Brief Overview of Clinical PrOSIam.......ecoeeeereeniemereeirreieerciecirerrtvtessestessesesseessessessnassesssessasssens 6
1.3.2  EfICACY.cuerireieierree et st et et et stee e saees e seabesue et e e e s s nen s e e n e e e s s e e e st et e s a e et e besan st antassssanbensaenreennees 7
133 Sy ettt ettt e et be s e b et e en e e b e senbeessastesasanseereentestaennens 8
1.3.4  Dosing Regimen and AdminiStration.........c.cceeeereeriecirrerirreenesesrrsseesresses e e eeeessessaessessessaessanneas 9
1.3.5
1.3.6 Special Populations.

2 INTRODUCTION AND BACKGROUND 11
2.1  PRODUCT INFORMATION ....cccerrerrerernerraneseesssssessssssssssnersesasssssssssssssssssessnsasssssssssssnssnsessesssssosssssssnsssasssssesees 11
r et e e e e e e eee e ee s ee e 11
FREDRICKSON AND LEES’ TYPES . == ' V HYPERLIPIDEMIA c....ueeveeereereeeceeeereeveerueressesssnssessssssessossarsssesssssssesossssens 11
2.2  CURRENTLY AVAILABLE TREATMENT FOR INDICATIONS ......coviviimiiiriiiiiiienesrienenisesesssnsnsessonsnssssesesaens 11 b(4)
2.3 AVAILABILITY OF PROPOSED ACTIVE INGREDIENT IN THE UNITED STATES ..eeeeeveereererrrrerrereeresssssnnssnnsssesnes 12
2.4 IMPORTANT ISSUES WITH PHARMACOLOGICALLY RELATED PRODUCTS ..coevvevverreinnnrereresrennesessseneesessasseessens 12
2.5 PRESUBMISSION REGULATORY ACTIVITY ceevierrirrerrrenrereeressessesessssssssssssneeessssssssssssssnsasessssssssssesssnssnsssrasssans 13
2.6  OTHER RELEVANT BACKGROUND INFORMATION......ccoeerrureererererrrrecssiussessasseseersssnsnessessnnssessssessesssssssnseseres 14

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES 14
3.1 CMC(AND PRODUCT MICROBIOLOGY, IF APPLICABLE) ...c.cccccsverieeertersveressesserensessseassesseesssesssessssssnseesasesnes 14
3.2 ANIMAL PHARMACOLOGY/TOXICOLOGY ..vererurerarrrerasereseecsessssssessssesemseessssesssssnresssessssessssnssssnsessnsesssssneses 14

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY 15
4.1  SOURCES OF CLINICAL DATA ...cuetiiieiiceteeccetieesectteeeecereessenrneseecessansessasssseesessssnessasssssessssesseessosssesnessns
4.2 TABLES OF CLINICAL STUDIES ...ccecrteerrrterrrrereersersersssssssnsaseseesssessessssasssssssseseresssenssssssssssssssssssssssssssssssssnnsnnns
4.3 REVIEW STRATEGY erveuevurennnereerceeeceresnernssnnmensssssssssssssenssossesenees
4.4 DATA QUALITY AND INTEGRITY ..covrrermerireenennrrerennenseensvensnees
4.5 COMPLIANCE WITH GOOD CLINICAL PRACTICES
4.6  FINANCIAL DISCLOSURES ....cetetverererrrnrserrreseesssineessssssssssssesessessesassssssssssnessesssssssssssssssnsesssssssssessesessssssnssnes

5 CLINICAL PHARMACOLOGY 18
5.1 PHARMAGCOKINETICS ..ceiviviesrererinrsneesssrsseneseseesessssssssssssssessessssssssssasssnssssrasssssessssssssesssssnsssssssonssssssssssnsssnsssssns 18
5.2 PHARMACODYNAMICS. .ieceteieeererernsessersncaressessosessssssassessessresesssssssssssssssesessssssssssssssssasessessesssssssssssssssrssssssans 18
5.3 EXPOSURE-RESPONSE RELATIONSHIPS...ccviiiiiieeiieariereurtreersseerecssrasssssessessrsessessssessossensesssssssssssronssssssnssnsssnsens 18

6 INTEGRATED REVIEW OF EFFICACY 19
6.1 INDICATION - TREATMENT OF HYPERTRIGLYCERIDEMIA

6.1.1 Methods — Review of Category 1 StUAIES .....coceeverereriereinieeenie et re e tee e ees e neasssesressrassees
6.1.2  General Discussion of Endpoints .........ccocereeeeeirineneennen.

6.1.3 Study DeSiZn ...ccccereiireiiiicsiennentec e

6.1.4 Efficacy Findings

6.1.5  Efficacy CONCIUSIONS....c..crrierireereeereeeteeintectisre et e ctee e et e ternerees e sressnessasseensesaebesseassessansesssnnssnnes

7 INTEGRATED REVIEW OF SAFETY 41




Mary H. Parks, MD

NDA 21-654
Omacor®
7.1 METHODS AND FINDINGS ....uvtiieeiirrneeierinrereseseesseesessessssssessessssesessessassescsssssssesessssssneesssssssssesssssesssssssssnesses 41
7.1.1 DEALNS...eeei ittt e e er e serer e s es s e ae e st r e rat e e s bt br e s e b e s et sa s b rr e sarsatr e e s s s b rbees e raaresesrraeeee 41
7.1.2  Other Serious AdVErSE EVENTS.......ccoceeeiiieeeeecieeecteeeeeeeeeteeeesseseseneessssessnnsssssrsessnnessssessnssnsessnnnes 42
7.1.3  Dropouts and Other Significant AdVerse EVENtS........ccovveeruirieriirenrcerereriieerersnersnssneseresssessnseseenss 42
7.1.4  Common AQVETSE EVENTS ....cccoiviriiiiereeerieeieeeeeevereneeseesreresesasensesessssasesessssaresasssassessesssssaessesnes
717 Laboratory FIMAIRES ...c.ceeureieieiieieeeeteee st s seae st ete et et et ese st e saeesesesreaaees st estsas e raesrae s e ataseean
7.1.8  Vital Signs and ECGS .uveeuiiieieiieteeenteeese et re et st eete e st e tess et essa et essen s s saansaeseemeerase sassuseensanann
7.1.9  Safety by Disease Indication
7.1.10 Withdrawal Phenomena and/or Abuse POtENtial ..........eevieveeimireriicimrireririeerreneesessennessesessesssesses 44
71,14 Safety DY GEIAET ... ciieiecrieeririrererrertreretesrecaeseseeseresssneeseesessessaesresssseesssssseesaneassenenesssesssaessnens 44
7115 SAfEty BY AC ettt ettt ettt e et s e e et tsbessenenent 45
7.1.16  OVErdOSE EXPEIIENCE....ccoutruiruirerieuieeenieeeeteste st eeae st eese st e steeeeseest e st ersessesesasbasnsensasassstessesasansessans 45
7.2 ADEQUACY OF PATIENT EXPOSURE AND SAFETY ASSESSMENTS .uveevieriieiereeersareeseeresssesssssassessesressssssssssnsssens 46
7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of Exposure) Used to
EVAIUALE SATELY ..ottt ettt s tr e e s e s e e s e e s e e e e ae e s e ne s e e sen s een e e renanesaesaes 46
7.2.2 PoStmarketing EXPEIIIICE. ....ccueouerrtrieereteiieiterteaerseensersieseeenescasstetesnessnsssessessssssrssesssensesses srssssnsnsessen 46
7.2.9  Additional Submissions, Including Safety Update.........cceeecerveirieerniircineieenreenrereceeseeeereeeseseescneens 47
8 ADDITIONAL CLINICAL ISSUES 47
8.1 DOSING REGIMEN AND ADMINISTRATION....cceerereererressersesssesseesesseessesesssssssssssssssessessesssssessoesssssssssnsssasssssans 47
8.4 PEDIATRICS.c.uuuteeiieeiieeeesteeeestersitereireesassesesssaesasssassssssassssesasssssssssneassserassssssssssassssressessasssesasssssnsesesnssenass 48
8.5 ADVISORY COMMITTEE MEETING .....uuvtrrevecrerenreeerserssreeeiesissrasesesssssnsessssssansessssssnssserssssnsesssssnnesesssssssssesses 48
8.6 LITERATURE REVIEW ..ciiotieioriiiieererieeesaieeessseeesesesassesesssssessssnssssesssssssssssssssssssensssssessssssassasasssssessasensssasns 48
8.7 POSTMARKETING RISK MANAGEMENT PLAN ......uuviiiiiireieieeerenrreeeeseesteriescsssessessessessessssssensessssssnessessassessssses 50
9 OVERALL ASSESSMENT : 50
.1 CONCLUSIONS. ..cccecuvierierirtereeseereesseseneesesesssssesesssssnsassssssssaaresssssssssessssssarsesssssssseesesssnssessesssntessessassesssssnannes 50
9.2 RECOMMENDATION ON REGULATORY ACTION ....cvvvreiieeerrereeeererreessecssressesssssnnsssessssesssssrsreesssssansassssssnsansssns 51
9.3 LABELING RECOMMENDATIONS...cccccriveererrnneeesiessrsraesisesssrsesessssssnssesssssssesiesssssessssssssssssssessessessrssssassssesssnesses 51
9.4 RECOMMENDATION ON POSTMARKETING ACTIONS .ecceeevrrereeerenreereerssresresesssrsrsesssssesessesssssessesssassessesssssnsssns 52
9.3.1 Risk Management ACLIVILY.......ccoerrierrrirceterererrie et et e eresreree s ernessse s ssnesseeseessesseessensensessesssesrasssens 52
9.3.2 Required Phase 4 COMMIMMENTS. .....cccveercirrrreereirereerrerieesieeessessseesseessaesssessssesssesssesssansssesssessenassnesssesas 52
9.3.3 Other Phase 4 REQUESES.......ccccieiriirrimrrerrierrrererneeressteesersseessesesstessnessssoseessessssessnnessasssesssssssnessaessnsss 52
10 APPENDICES 53
10.1 LINE-BY-LINE LABELING REVIEW
OMACORD ..ottt eee e s et e e es et e ese s s eee s e eet st e e st eee e s esees e s et s eeeseseasassesotasasesaeeaes s st asaeeseneesas
R ONL Y ceeitttiiee ittt eeecrceeeveeenrareeeerensesersbresesesssaseesessassasesesssssbeesaesasaessesasbasasassaasaesessensssnssssasnesessesssnesens
DESCRIPTION ..o itieecerieeccrneesereerresecereesesesssseseesesssssesesesssssssesesssssessessassnsssssessesssesssssseseesassesssssssssaesas
IMECHANISM OF ACTION .eecicuvitiiereriarseerererresessssnesesessessssesesssssssesessstessesssssssssssosssssessesssssssessessssssessessessessssssarsnne
CLINICAL STUDIES. ... oetteicteeetieeetesecteseeteessteeesssasssssasssneessssnseeseeesnsseesnnsssessseersresssssnsansassesseeeasnesnesssessnnnns
INDICATIONS AND USAGE .....uuetiieiiireeceeiieeeeccesiestesesissssesssessssssesssssssssesessassssssassassssssassassssssssasssssssssssseas
USAGE CONSIDERATIONS ....uvviiieeirrerteesesraeeeesesssessesssessassesssssssssssessssssssssessssssessessassesessssnraessensenssesosssnsssesssssssnses
WARNINGS ..ottt sttt errttte e e e s cesveaese s sneesssssrsrresesssssssessessassassessssrsaesssrsssaessersssnnsssssrsasensserraneesens
PRECAUTIONS ...ttt cieecttteeete e sitesetesssnseeesesnnsessssssssnssessessssssssssanessasnassnsessnssessnnnssssseesessarsosssresssnessnrnns
GENERAL ..ceeevictteeeeereteeerectineveesnreneensens

LABORATORY TESTS
DRUG INTERACTIONS
ANICOAGUIANTS ...coiviererireeiieeiiese et ecte st e st e siteesressveessesseesesee s saesseassnsessssssesasessntenssesssessseesserssnssnseenserssens

Cytochrome P450-Dependent MonooXygenase ACHVILIES ......c.cvrrerrerereererierrerseessessesserssessssssassaessessesssessesses 61




Mary H. Parks, MD

NDA 21-654

Omacor®
CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY ...uvvvevieiereeeisnneresseseeesesiossessersssnressessnsnessssssnnessses 61
PREGNANCY CATEGORY 0 .....ootiirirersinsaseserssssssssnsnsmsssasismsssssasstssesntssstsssssssssssetasasatasesetssassssssosessassessasssssassens 61 h(4)
INURSING IMOTHERS. ..evuvtteieereeeeietasesseseesesserssesssssssssssssssesssssssssassessssssesasassssesssesessossssssssssssssessesesssssssssssssssnsonsssess 61
PEDIATRIC USE eveveieieieiieiinssereseseseeessiesneeserseeseseesessasesssssssassesssssssnsssesessssssssssssssssssssssssssssssssssssesssssssesssssssosssnmnnns 62
GERIATRIC USE ... ceiveivererierrererereieeesieesiesiessesssssssssssssssnsesssnes teereernnrerereeriereeerrrrsaarreneraenie eerererreresnnsnnnna————a. 62
ADVERSE REACTIONS ...coereeeeeeeteertrerrrcererereeisiesseseeseesesssassssssssessessessssssasssssssessassessssssssassssssssesssssssssssssssssssans 62
DRUG ABUSE AND DEPENDENCE ......ccootiteiiiiieinieieescriseinenereeieeseesssessssssssssesesssiessassssssssesssssssssssassesssssssssses 64
OVERDOSAGE .....ottiiicciteeieecctttteeeescetrtesesesssneasieessssrssessssssseessssssnnessssbsessossstessesssasessessssssessssssnssessssnnnnessons 64
DOSAGE AND ADMINISTRATION.......ueiiiiieccccnreeeeenrereerreaeessesresesessssessssssssescsssasssssesssssssssesnsessssassssenes 64
HOW SUPPLIED ...ttt eccitetieeeerinsvteeeeese s nseessessnrssesessnssasesesbasesssstnssssssssnessassassesessssrssessosssbssessossasnnes 64
RECOMMENDED STORAGE ...vuvvveerercrsrereriererereceeriseessisessesssessasssssssssssassessesssssassnsssssssssssssssssssssssassesessessssesssssasssns 64

Appears This Way
on Original



Mary H. Parks, MD
NDA 21-654
Omacor®

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

None. No safety signals were noted in the marketing application which would require specific
post-marketing safety evaluation other than outlined under 21 CFR 314.80.

1.2.2 Required Phase 4 Commitments

nonc

1.2.3 Other Phase 4 Requests

none

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

This application contained clinical data from the following 5 sources:

Category 1 Studies — these are double-blind, parallel, placebo-controlled studies or parts of
studies in patients with hypertriglyceridemia, which used K85 4 g per day. Case report forms
were available for these studies. A total of 8 studies comprised this category; these studies were
considered pivotal to the efficacy claims of K85.

Category 2 Studies — these are controlled studies or controlled parts of other studies in patients
with hypertriglyceridemia which used K85 at doses other than 4 g per day OR used study designs
other than placebo-controlled. Case report forms were available for these studies. A total of 11
studies comprised this category.

Category 3 Studies — these are uncontrolled, extension studies or uncontrolled parts of studies in
patients with hypertriglyceridemia. Case report forms were available for these studies. A total
of 5 studies comprised this category.

Category 4 Studies — these are studies for indications other than treatment of
hypertriglyceridemia but where Tg levels are also available. No CRFs were available. A total of
18 studies comprised this category.

Other Studies — this category included published studies for other indications, studies in healthy
volunteers, and unpublished studies for other indications. No CRFs were available. A total of
27 studies comprised this category.
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The review of efficacy focused primarily on the 8 pivotal studies under Category 1. Four
hundred and fifty-four (454) subjects enrolled in these studies with the duration of double-blind
treatment ranging ffom 6 to 16 weeks. The study population in these pivotal studies included
patients with a range of Tg levels which enabled further analyses of efficacy based on the
different lipid derangements. Dyslipidemic classifications included:

= Typellb: 177 mg/dL < Tg <750 mg/dL and LDL-C > 160 mg/dL
* TypeIV: 177 mg/dL < Tg < 750 mg/dL and LDL-C < 160 mg/dL
* Type V: TG>750 mg/dL

The review of safety focused primarily on the Category 1 studies for controlled safety data. Data
for longer term exposure and at different doses of K85 were available in the integrated safety
analysis of the Category 1 to3 studies.

1.3.2 Efficacy

Across the 8 pivotal studies, the median percent reductions in TG from baseline achieved with
Omacor® 4 g per day ranged from 17.3% to 47.7% with an overall reduction of 28% that was
significantly greater than the change observed in the placebo group (+2.5% from baseline;
p<0.0001). Significant reductions were observed across different dyslipidemic patient
populations; however, a greater degree of Tg-lowering was observed in those patients with
higher baseline Tg values.

Other lipoprotein parameters were evaluated as secondary efficacy parameters including total-C,
HDL-C, LDL-C, VLDL-C, apoB, and nonHDL-C. In the overall per-protocol population
analysis, K85 treatment resulted in no significant difference in efficacy on these parameters
relative to placebo except for LDL-C. Significant increases in LDL-C were observed in all
studies. The clinical relevance of these LDL increases is not known. While the applicant asserts
that these changes are secondary to a shift from smaller, more atherogenic LDL particles to
larger, less atherogenic ones, such data were not collected in the pivotal studies. Further
analyses of LDL/HDL ratios and individual review of patients who had increases in LDL-C
suggest that for some individuals, this increase in LDL-C is associated with an increase in
atherogenic biomarkers including non-HDL-C and apo B levels.

Subgroup analyses by dyslipidemic classification demonstrated more favorable lipid-altering in
the Type V dyslipidemic population whose primary lipid derangement was Tg elevation. These
patients achieved significantly greater reductions in Tg, TC, VLDL-C, and non-HDL-C and
significantly greater increases in HDL-C levels. Although percent LDL-C increase was higher in
this subgroup, the increase was not statistically different from placebo. In contrast, patients with
Types I1b and IV dyslipidemia had less of a reduction in Tg and VLDL-C, and achieved no
statistical difference in TC, HDL-C, and non-HDL-C relative to placebo. Furthermore,
significant increases in LDL-C to HDL-C ratios were noted in the overall patient population and
for patients with Type IV dyslipidemia. Marginally significant increases in this ratio were
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observed in the Type IIb population. The following table summarizes the median changes in
lipid parameters from baseline in patients with Types IIb, IV, and V dyslipidemia.

Table 1. Median Percent Changes From Baseline by Dyslipidemic Type

TG TC HDL LDL VLDL nonHDL
K85 | Pho | K85 | Pho K85 Pbo K85 Pbo K85 Pbo K85 | Pbo
Type IIb -263 | +29 | 23 | -1.5 +55 | +46 | +1.4 -3.9 -10.9 | +137 | 32 | 2.1
Type IV -25.5 | +45 | +2.0 | +1.1 | +11.1 | +2.9 | +33.8 +2.2 -34.3 +6.7 | +1.4 | +1.0
Type V -394 | +2.8 | -16.5 | +0.5 | +18.1 | 4.6 | +42.8 | +19.9 | -31.9 +2.2 | -18.9 | +0.7

In conclusion, K85 4 g daily effectively lowers Tg levels in patients with Types IIb, IV, and V
dyslipidemia. However, for Type Ilb and IV patients who have elevations in both LDL-C and
Tgs, the propensity for K85 to increase LDL-C may offset any benefit achieved with Tg
reduction.

Type V dyslipidemic patients treated with K85 for Tg-lowering should have close monitoring of
their LDL-C and if increases exceed the their goals based upon NCEP Treatment guidelines,
appropriate measures should be taken (e.g., initiation of LDL-lowering drugs or re-evaluate
effectiveness of K85).

1.3.3 Safety

Controlled safety data were available in 226 patients treated with K85 4 g/day. A total of 665
patients received K85 therapy (any dose) in studies for which case report forms were available.
The average duration of treatment was 19.3 weeks with fewer than 100 patients receiving
treatment beyond 48 weeks.

More patients treated with K85 experienced an AE compared to placebo (35.4% vs. 27.6%);
however, only 8 patients on drug treatment discontinued as a result of an AE. The incidence of
serious AEs was similar between K85 (3.1%) and placebo (2.6%). There were a total of 5 deaths
(4 in K85 and 1 in placebo). All were CV-related except one patient on K85 who committed
suicide. Review of'the individual death narratives did not suggest any relationship between the
event and drug treatment.

The most common AEs (by preferred term) in the K85 group were eructation (4.9%) followed by
infection (4.4%), flu syndrome (3.5%), and diarrhea (3.5%). For all patients exposed to K85,
AEs were reported more commonly for the digestive system (15%).

Adverse events by dyslipidemic type (IIb, IV, and V) were also evaluated. Similar to the overall
safety evaluation, rates of AEs occurred more frequently in the K85 treatment group than
placebo, with the percentage of subjects who experienced at least one treatment-emergent AE
highest in the Type IIb patient population. However, the majority of these cases occurred in the
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digestive body system. There were no marked differences in the incidence rates of SAEs across
the three dyslipidemic groups.

Safety evaluation by gender and age also showed a similar pattern. AEs were higher in the K85
treatment group compared to placebo for males and females and for patients < 60 years and = 60
years of age. Again, the most common AEs reported were in the digestive body system.

Laboratory evaluations did not identify any clinically relevant changes in the hematologic or
serum chemistry studies, including hepatic transaminases.

Although the duration of treatment is shorter than typical lipid-altering marketing applications,
omega-3-fatty acids, including DHA and EPA, are available in the U.S. as dietary supplements.
Omacor® has been available in numerous foreign countries for different indications as early as
1994. This product has marketing approval for hypertriglyceridemia in 14 countries (Norway,
France, Austria, Germany, Greece, UK, Philippines, Thailand, Spain, Portugal, Ireland, Belgium,
Holland, and Luxemburg). [~ o

-1 No approved marketing application has been withdrawn
due to safety or efficacy concerns and no marketing application has been denied due to safety
concerns. The applicant reports that no spontaneous reports of AEs or SAEs have been reported
to Pronova Biocare and /or its licensees between January 1, 1994 and September 1, 2002.

In conclusion, no serious safety concerns were identified in this application. More patients
taking K85 experienced gastrointestinal side-effects, primarily eructation, diarrhea, and nausea;
however, none of these AEs was serious nor was there a high rate of drug discontinuation.

1.3.4 Dosing Regimen and Administration

This application proposes that only Omacor® 4 g daily be administered with meals for the
treatment of hypertriglyceridemia. The dose can be administered as a single 4-gram dose or two
2-gram doses. A pooled analysis of all pivotal studies and 4 non-pivotal studies allowed for the
assessment of efficacy across a K85 dose range of 2, 3, 4, 5, and 8 gram per day. Significant
reductions in Tg were achieved with the 3, 4, 6, and 8 gram per day groups but not at the 2 gram
daily dose.

Table 2. Efficacy by Dose of K85

K85 -2¢g K85-3¢g K85-4¢ K85-6¢ K85 -—8g Placebo
n=75 n=61 n=206 n=18 n=6

Baseline 293.2 757.1 422.8 587.1 251.5 412.0
median Tg,
mg/dL
Mean % chg -4.2 -20.4 -28.0 -30.5 -44.5 +1.4
from baseline
Median % -12.2 -24.9 -31.2 -28.9 -43.2 -3.0
chg from

b(4)
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baseline

p-value 0.9947 0.0007 <0.0001 0.0027 0.0192 ---

1.3.5 Drug-Drug Interactions

In vivo metabolic drug-drug interactions via inhibition of major cytochrome P450 isoenzymes
are not expected with Omacor®. No data are available to determine if EPA or DHA will induce
P450 isoenzymes.

1.3.6 Special Populations

Approval of Omacor® as a prescription drug is limited to only those adult patients with severe
hypertriglyceridemia in the Type V category. No pediatric studies have been conducted with this
product and Type V dyslipidemia is not observed in the pediatric patient population. Efficacy
and safety analyses in patients younger than 60 years of age versus those > 60 years and in
males versus females revealed no differences.

Appears This Way
On Original
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Omacor® is an oral capsule formulation of purified fish oil that contains the omega-3-fatty acids,

eicosapentanoic acid (ECA) and docosahexaenoic acid (DHA) in approximately 465 mg and 375
mg amounts, respectively. In addition, each capsule contains approximately 4 mg of o-
tocopherol.

- The manufacturer of the drug substance is Pronova Biocare in Norway. The US Agent for this
NDA is Ross Products Division, Abbott Laboratories in Columbus, Ohio.

The applicant is proposing the following indications:

C B 1
Omacor® reduces TG levels when L 1 used in conjunction with

HMG-CoA reductase inhibitors.
Omacor® has been shown to have an additive effect in TG level reduction when used in
conjunction with HMG-CoA reductase inhibitors.

Fredrickson and Lees’ Type. === V Hyperlipidemia

Omacor® is indicated as an adjunct to diet to reduce TG levels in adult patients with
Fredrickson and Lees’ type. ===V hyperlipidemia.

In patients with type V hyperlipidemia, treatment with Omacor® has also been associated with
significant increases in high-density lipoprotein cholesterol (HDL-C) levels, -

The hypotriglyceridemic effect of omega-3-fatty acids is not entirely known but studies suggest
that this may be due to a reduction in endogenous Tg-rich lipoprotein production (e.g., decreased
VLDL-C), increased Tg removal via lipoprotein lipase (LPL), or a combination of both.

2.2 Currently Available Treatment for Indications

Currently approved therapies for hypertriglyceridemia include the fibric acid derivatives
(primarily gemfibrozil and fenofibrate), niacin and nicostatin (niacin/lovastatin), and HMG-CoA
reductase inhibitors or statins (pravastatin, simvastatin, atorvastatin, and rosuvastatin). The
statins are approved for lowering Tg in patients with Fredrickson ITa/I1b and IV dyslipidemia
while the fibric acid derivatives and niacin also have indications to lower Tg in the Type V
dyslipidemic population.

11
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The range of Tg lowering is highly variable across these different therapies with greater Tg-
lowering observed with the fibrates and niacin over the statins. A greater reduction is also
observed for patients with more severe hypertriglyceridemia (e.g., Type V vs. Type IIb).

Safety concerns associated with the use of these products include myopathy with rare cases of
rhabdomyolysis that may cause acute renal failure or death. This risk may increase with the
combined use of a fibrate and statin or when the statin is co-administered with a drug which
inhibits its metabolism. Other safety concerns include warfarin interactions with the fibrates and
hepatic transaminase elevations with both the statins and fibrates.

2.3 Availability of Proposed Active Ingredient in the United States

Products containing the omega-3-fatty acids, DHA and EPA, are available as dietary
supplements in the United States.

Omega-3- and omega-6-fatty acids are essential polyunsaturated fatty acids. The latter is
abundant in Western diets, particularly in vegetable oils rich in linoleic acid. Humans cannot
convert omega-6-fatty acids to omega-3-fatty acids hence the latter must be obtained from
separate dietary sources. The primary dietary source of omega-3-fatty acids is fish and fish oils.
Fish oil contains approximately 30% EPA and DHA in a triacylglycerol form whereas the
omega-3-fatty acids contained in Omacor® are as ethyl esters.

The omega-3-fatty acids have their first double bond at the third carbon molecule from the
methyl end of the fatty acid. The chemical names of these fatty acids identify the number of
carbon atoms, the number of double bonds, and the position of the first double bond. For
example, eicosapentanoic acid (EPA) has the chemical name: C20:5n-3. EPA has 20 carbon
atoms with 5 double bonds; the first double bond is at the 3™ carbon atom. The chemical
structure corresponding to the chemical name is:

CH3 COOH

Docosahexanoic acid (DHA) is also C22:6n-3 and would therefore have 22 carbon atoms, 6
double bonds, with the first one at the 3™ carbon position. The chemical structure for DHA is:

COOH

CH3

2.4 Important Issues With Pharmacologically Related Products
Many articles have been published regarding the CV protection associated with omega-3-fatty

acids. Epidemiologic and population studies have demonstrated an inverse relationship between
consumption of fish and fish oil and the incidence of coronary heart disease. Prospective clinical

12
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studies suggest a reduction in risk of recurrent CV events in patients with established heart
disease associated with the administration of low doses of omega-3-fatty acids (1 gram daily).
The biochemical basis for the observed cardioprotective effect has not been established but anti-
thrombotic, anti-hypertensive, anti-arrhythmic, anti-inflammatory, and hypotriglyceridemic
effects have all been proposed as contributing factors.

The anti-thrombotic effect of polyunsaturated fatty acids is thought to be secondary to inhibition
of platelet aggregation. Typically, cyclooxygenase in platelets converts arachidonic acid (AA) to
the prostaglandin thromboxane A2 (TXA2) which is a platelet aggregator and vasoconstrictor.
Conversely, lipoxygenase in endothelial cells converts AA to prostacyclin 12 (PGI2), a
vasodilator and inhibitor of platelet activation. Thus, TXA2 and PGI2 interact to maintain
balanced hemostatic activity. EPA from fish oil can serves as a substrate for cyclooxygenase and
lipoxygenase with the production of thromboxane A3 (TXA3) and prostacyclin I3 (PGI3) instead
of TXA2 and PGI2. Neither of these by-products has platelet aggregating properties which may
contribute to the anti-thrombotic effects of omega-3-fatty acids.

2.5 Presubmission Regulatory Activity

Omacor® has been reviewed by the Agency under IND 45,998 (for hypertriglyceridemia) and

r

ol

The applicant has had several meeting with the Division of Metabolic and Endocrine Drug
Products regarding a development program for the treatment of hypertriglyceridemia under IND
45,998. Meetings for which minutes are available are summarized below:

Table 3. Summary of Regulatory Meetings

Type of Meeting Date of Meeting — key issues discussed
Type B Guidance Meeting October 20, 2003
PreNDA Meeting October 31, 2001

In both these meetings, the format and content of an NDA submission for hypertriglyceridemia
were discussed. The sponsor was asked to submit published literature that would associate
omega-3-fatty acid intake with clinical CV beneft; however, the sponsor was made aware that
such data would not support a labeling claim beyond that of lipid-altering. Other meetings for
which minutes are not available include meetings on July 20, 1993, April 14, 1994, and March
14, 1996.

13
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2.6 Other Relevant Background Information

2.6.1. Proposed Proprietary Name

The Division of Medication Errors and Technical Support raised objections to the tradename,
Omacor®, citing concerns with two look-alike/sound-alike drugs: Inocor and Amicar. Inocor is
no longer marketed in the United States and will, therefore, not be a potential cause for
medication errors with Omacor. Amicar is aminocaproic acid, a hemostatic agent used to
improve hemostasis in patients who have defects in primary hemostasis. It is available as in a
parenteral formulation for intravenous administration and oral formulation as a syrup and tablets.
The oral administration of Amicar would also include a dosage strength that overlaps the
proposed dosing for Omacor.

This reviewer noted that the sponsor included results of clinical studies that have demonstrated
increases in bleeding time that never exceeded normal limits. No clinically relevant bleeding
tendencies associated with Omacor® use were noted in this NDA review. The applicant stated
that this product has been available in other countries under the same name. To their knowledge,
no safety reports have been received of medication errors between Omacor® and Amicar®.
They also noted that the more commonly used formulation of Amicar® is the parenteral
formulation.

Given the extensive use of Omacor® in foreign markets under the same tradename and absence
of serious postmarketing safety reports, this reviewer has no objection to the proposed
proprietary name.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

See Dr. Martin Haber’s review for chemistry-related issues.

3.2 Animal Pharmacology/Toxicology

Preclinical studies were conducted under .1 I These were re-
reviewed by Drs. Indra Antonipillai and Karen Davis Bruno for NDA 21-654. Preclinical studies
were generally adequate to support the proposed dosing regiment.

Chronic one-year toxicity studies were performed in rats and dogs. The primary target organs of
toxicity were liver in rats and adrenals in dogs. The NOAEL in rats in both males and females
was 2-fold the human dose of 4 gm per day. The NOAEL in male dogs was 0.4x the human dose
of 4 gm per day. In females dogs, the NOAEL was 2-fold the same human dose.

14
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Several studies evaluating mutagenic/genotoxic potential were negative.

The 2-year carcinogenicity study was found to be inadequate because the dose studied was <
50% the maximally tolerated dose (MTD) and the study was not carried out to the optimal 2-year
duration. The Executive CAC reviewed this study and deemed that no further preclinical studies
were required.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The applicant submitted clinical data from several sources which are categorized as follows:

Category 1 Studies — these are double-blind, parallel, placebo-controlled studies or parts of
studies in patients with hypertriglyceridemia which used K85 4 g per day. Case report forms
were available for these studies. A total of 8 studies comprised this category; these studies were
considered pivotal to the efficacy claims of K85.

Category 2 Studies — these are controlled studies or controlled parts of other studies in patients
with hypertriglyceridemia which used K85 at doses other than 4 g per day OR used study designs
other than placebo-controlled. Case report forms were available for these studies. A total of 11
studies comprised this category.

Category 3 Studies — these are uncontrolled, extension studies or uncontrolled parts of studies in
patients with hypertriglyceridemia. Case report forms were available for these studies. A total
of 5 studies comprised this category.

Category 4 Studies — these are studies for indications other than treatment of
hypertriglyceridemia but where Tg levels are also available. No CRFs were available. A total of
18 studies comprised this category.

Other Studies — this category included published studies for other indications, studies in healthy
volunteers, and unpublished studies for other indications. No CRFs were available. A total of
27 studies comprised this category.

This review evaluated only data from Categories 1 through 3 as those studies classified as

Category 4 or as “Other Studies” had no CRFs available and/or were in patients with medical
conditions other than hypertriglyceridemia.

4.2 Tables of Clinical Studies

The following tables summarize the clinical studies under Categories 1, 2, and 3.
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Table 4. Category 1 Studies

Study Number Study Duration (wks) Number of Subjects Enrolled
CK85-014 12 111
CK85-017 12 55
CK85-019 12 53
CK85-022 12 60
CK85-023 12 _ 57
K85-94010 6 41
K85-95009 16 43
CK85-013 8 347

*CK85-013 included K85 2g, 4g, and 8g doses. Only the comparison between subjects who received K85 4 g per
day and placebo was considered blinded and considered in this category of studies.

Table 5. Category 2 Studies

Study Number Study Duration (wks) | Number of Subjects

Distinguishing
Characteristic from

Category 1 Studies

Double-Blind, Parallel, Placebo-controlled Studies using Doses other than K85 4 g per day

CK85-012 16 41 Used K85 6 g per day
K85-92004 4 135 Used K85 2 g per day
K85-97018 12 49 Used K85 3 g per day
K85-98019 12 48 Used K85 3 g per day

Other Double-Blind Studies of Differing Designs that Used K85 4 g¢ per day

K85-95011 12 98 Used gemfibrozil active
control

K85-95012 6 21 Tg measured as 2° endpt

K85-95013 16 15 Crossover design

K85-95014 24 59 Used simvastatin as

concurrent therapy

Open-label, parallel studies that used K85

CK85-013 8 52 Used K85 2g and 8g per
K85-95109 5 mos day
K85-95210 6 mos 36 Compared K85 2g and
4g per day
29 Compared K85 2g and
4g per day
Table 6. Category 3 Studies
Study Number Study Duration | Number of Subjects | Classification/Characteristics
CK85-112 1 yr 35 open-label extension study to
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CK85-012, a double-blind
study: used K85 4 g per day

CK85-113 1yr 32 open-label extension study to
CK85-013, enrollment delayed
by 1-11 mos after conclusion of
original study; used K85 4 g per
day

K85-92004 4 wks 133 open-label extension following
a double-blind study; used K85
3 g per day

K85-94110 1yr 38 open-label extension to K85-
94010 (a category 1 study);
used K85 4 g per day

K85-95014 6 mos 46 open-label extension following
a double blind study; used
simvastatin with K85 4 g per
day

4.3 Review Strategy

The efficacy review for Omacor® 4 gram gel capsules for the treatment of hypertriglyceridemia
focused on the individual and integrated review of the 8 Category 1 studies. Category 1 studies
formed the basis of the efficacy findings in this application. The results from these studies are
included in the proposed labeling.

The safety review for this application focused on all the clinical studies for which CRFs were
available (Category 1, 2, and 3 studies). Placebo-controlled studies (Category 1 studies) were
considered primary sources for safety evaluation; however, studies from other categories were
evaluated to assess tolerability and safety beyond 12 to 16 weeks of treatment with K85 and at
doses other than 4 g per day.

4.4 Data Quality and Integrity

There was no evidence found for this reviewer to question the quality or integrity of the data
submitted. Prior to submission of the NDA, the applicant discussed with the Agency that
establishing efficacy would rely on lipid-altering studies conducted earlier by different
investigators under Pronova in Norway. While these studies would be pivotal, a large amount of

17




Mary H. Parks, MD
NDA 21-654
Omacor®

data would be derived from published literature. Given that the efficacy measures were based on
objective laboratory data which could be verified across studies and the literature, no clinical
audit was requested.

4.5 Compliance with Good Clinical Practices

There was no evidence found for this reviewer to question the compliance or adherence to good
clinical practices in the conduct of these studies. All pivotal clinical studies were conducted
under the oversight of an Institutional Review Board and informed consents were required on all
study subjects.

4.6 Financial Disclosures

The applicant submitted FDA Form 3454 stating no significant financial arrangements or
interests as defined under 21CFR54.1 between investigators of Category 1 studies. As these
were the pivotal efficacy studies and the only studies contributing to the placebo-controlled
safety database, this reviewer concludes that sufficient documentation has been provided.

5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics
Nonlinear relationship between dose and percentage increase in EPA and DHA in serum

phospholipids was demonstrated over the daily dose range of 2 to 8 g in patients with
hyperlipidemia.

5.2 Pharmacodynamics

Drug effectiveness was evaluated in several lipid-altering trials. Results of these trials are
summarized under Section 6 of this document.

5.3 Exposure-Response Relationships

Dose-response relationship was demonstrated over a daily dose range of 2 to 8 g with a trend
towards greater Tg-lowering with increasing doses. However, insufficient patient exposures
across this dose range preclude an adequate review of safety and efficacy for doses other than 4 g
per day.

Appears This Way
On Original
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6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication - Treatment of Hypertriglyceridemia

6.1.1 Methods — Review of Category 1 Studies

This NDA was submitted primarily as a paper submission. This reviewer reviewed the clinical
study reports and other relevant information of each of the eight Category 1 studies. These
studies were randomized, placebo-controlled studies in which K85 4 g per day was administered
to patients with hypertriglyceridemia. Data reviewed are located in the following NDA volumes:

Table 7.

Clinical Study Number Location of Reports by NDA Volume#
CK85-014 77-82

CK85-017 83-86

CK85-019 87-91

CK85-022 92-95

CK85-023 96-98

K85-94010 99-101

K85-95009 102-104

CK85-013 105-108

The integrated réview of efficacy is based on data/information located in NDA volume #151.

The following subject populations were defined for efficacy and safety analyses:

All-subjects population - consisted of all subjects who received study medication.
Intent-to-treat (ITT) population - consisted of all subjects who received at least 1 dose of study
medication and had at least 1 subsequent assessment (efficacy or safety)

Per-protocol (PP) population - consisted of all subjects who complied with the study protocol.
For the primary efficacy analysis, the PP population included all subjects who received study
drug and had the protocol-specified average TG assessments at baseline and at end of study.

Secondary efficacy variables included TC, HDL-C, LDL-C, VLDL-C, ApoAl, and Apo-B;
however, not all the protocols had data available for each of these variables. LDL-C levels were
not measured but calculated as follows:

* IfTg <500 mg/dL, then LDL-C = TC — HDL-C — TG/5
* IfTg =500 mg/dL, then LDL-C = TC — HDL-C — VLDL-C

For the individual studies, all primary efficacy analyses were performed using nonparametric
methods with the PP population. All secondary efficacy analyses were performed using
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nonparametric methods with the ITT population and parametric methods with both the ITT and
PP subject populations.

For the integrated review of efficacy, the primary and secondary efficacy data were analyzed
using a parametric approach (ANOVA) to compare mean values and a nonparametric approach
(Wilcoxon two-sample test) to compare median values.

6.1.2  General Discussion of Endpoints

The primary endpoint measure in all the pivotal studies is the change from baseline to end of
study in Tg level. Triglycerides are lipids that contain 3 long-chain fatty acid molecules attached
to a glycerol backbone. Similar to cholesterol, it is transported in the body by various
lipoproteins, including chylomicrons and their remnant particles, IDL-C, and VLDL-C.
Hypertriglyceridemia results from abnormalities in the synthesis and/or degradation processes
involving these TG-rich lipoproteins.

Elevated Tg levels have been identified as an independent risk factor for CHD. While no clinical
outcomes studies have shown that independent lowering of these Tg-rich particles favorably alter
the risk of CV mortality and morbidity, the Veterans Affair High-density Lipoprotein
Cholesterol Intervention Trial (VA-HIT) demonstrated a 22 to 23 % relative RR for CHD death
and nonfatal Mls associated with the use of gemfibrozil.1 In this study, clinical benefit was
associated with mean reductions in Tg levels of 31% and mean increases in HDL of 6%.
Furthermore, approximately one-third of patients with CAD have a lipid profile that includes
normal or average LDL-C but elevated Tg and decreased HDL levels. Recognizing the direct
role of Tg-rich lipoproteins on CVD, many researchers and scientific organizations have
recommended that patients CV risk assessments include a determination of Tg level. In some
instances, Tg levels should be a target of therapy - be it diet/lifestyle or pharmacologic
interventions. The National Cholesterol Education Program Adult Treatment Panel 11T (NCEP-
ATP III) identified normal Tg levels as being < 150 mg/dL with specific therapy to be
considered in those individuals whose Tg levels > 200 mg/dL.2

Elevated Tg levels is also associated with an increased risk of pancreatitis. In this situation, Tg
levels are typically greater than 1,000 mg/dL.

Tg levels, as an efficacy endpoint, have been evaluated in drug development programs for other
lipid-altering drugs including fibric acid derivatives (gemfibrozil, fenofibrate) and HMG-coA
reductase inhibitors (or statins). Labeled indications include Fredrickson Type IIb and IV, which
is associated with an increase risk for CVD, and Fredrickson Type V, which is associated with an
increased risk for pancreatitis. Studies supporting the approval of treating hypertriglyceridemia

1 Rubins HB et al. Gemfibrozil for the secondary prevention of coronary heart disease in men with low levels of
high density lipoprotein cholesterol. N Engl J Med. 1999;341:410-418.

2 Executive Summary of the Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel 1I). JAMA.
2001;285:2486-2497.
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in these different patient population have focused on establishing a significant and consistent
reduction in Tg levels from baseline relative to placebo without an unfavorable alteration in other
lipoprotein parameters. Given the high variability in this lipid measure, efficacy analyses have
required averages of several different measures obtained on separate study visits. Tg values in a
study population rarely follows a normal distribution, and statistical analyses have compared
mean and median values between treatment groups using a nonparametric approach.

6.1.3 Study Design

The 8 double-blind, parallel, placebo-controlled studies evaluated in this integrated review of
efficacy are summarized in the following table.

Table §. Summary of Category 1 Studies

Study Number | Lipid Inclusion Treatment No. of Patients | No. of Patients
Criteria Duration Enrolled on K85 Enrolled on
Placebo

CK85-014 TG b/w 177 and 12 wks 54 57
885 mg/dL,
inclusive and TC
=201 mg/dL

CK85-017 TG b/w 177 and 12 wks 29 26
885 mg/dL,
inclusive and TC
>201 mg/dL

CK85-019 TG b/w 177 and 12 wks 26 27
885 mg/dL,
inclusive and TC
<386 mg/dL

CK85-022 TG b/w 177 and 12 wks 30 30
885 mg/dL and
TC 2232 mg/dL

CK85-023 TG b/w 177 and 12 wks 28 29
1326 mg/dL,
inclusive, and
TC 2232 mg/dL

K85-94010 TG b/w 500 and 6 wks 20 21
2000 mg/dL

K85-95009 TG b/w 500 and 16 wks 22 21
2000 mg/dL
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Study Number | Lipid Inclusion Treatment No. of Patients | No. of Patients
Criteria Duration Enrolled on K85 Enrolled on
Placebo
CK85-013 TG b/w 177 and 8 wks 17 17
442 mg/dL and :
TC > 250 mg/dL

All 8 studies had a dietary run-in period that ranged from 4 to 10 weeks, and the duration of the
double-blind treatment period ranged from 6 to 16 weeks. The primary efficacy endpoint was
change from baseline to end of study in serum TG levels. The baseline value was defined as the
mean of at least two measurements obtained on separate visits during the screening period. The
end-of-study value was defined ‘as the mean of at least two measurements on separate visits.

6.1.4 Efficacy Findings

6.1.4.1 Demographics and Baseline Characteristics

The demographic characteristics were comparable between the K85 4 g and placebo treatment
groups in the Category 1 studies. The majority of study subjects was Caucasian (94-96%) and
male (73-74%).

Table 9. Demographic Characteristics in Combined PP Population from Category 1
Studies

Characteristic K85 Placebo p-value
n=206 n=204
Age, yrs
mean 52 .52
median 54 52
SD 10.29 103 0.9163
range 26-70 26-70
Gender, n (%)
male 153 (74.3) 149 (73.0)
female 53 (25.7) 55 (27.0) 0.7724
Race, n (%)
Caucasian 198 (96.1) 192 (94.1)
Other 8 (3.9 11 (5.4) 0.4292
Missing 0 1(0.5)

Data obtained from Sponsor's Table 16, Section 4.3.2, ISE, NDA volume # 151
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The mean and median baseline Tg level for the combined PP population were approximately 413
mg/dL and 307 mg/dL, respectively. Baseline LDL and HDL for the PP population were
approximately 170 mg/dL and 34 mg/dL, respectively. Overall, this cohort of patients had
moderately elevated LDL-C, elevated Tg, and decreased HDL-C. As the lipid inclusion criteria

. varied by study, the average baseline TG level varied across the 8 studies with baseline Tg levels
being much higher in studies which specifically recruited subjects with Type IV/V
hypertriglyceridemia. The following table summarizes the baseline TG levels by treatment

groups in the 8 studies.

Table 10. Baseline Lipid Values for the ITT Population by Study

K85 Placebo

CK85-014

mean TG 294.5 305

median TG 264.5 258

SD 104.89 110.49

range 178-671 178-605
CK85-017

mean TG 305.8 358.5

median TG 276 340

SD 106.47 108.15

range 182-676 181-610
CK85-019

mean TG 295.6 251

median TG 267.5 238

SD 113.39 76.75

range 179-558 179
CK85-022

mean TG 343.5 374.1

median TG 279 305

SD 149.32 306.53

range 188-820 136-1858
CK85-023

mean TG 358.3 278.2

median TG 294.5 274.5

SD 196.64 104.04

range 186-938 173-673
K85-94010

mean TG 840.1 823

median TG 810.5 786
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K85 Placebo
SD 297.66 286.9
range 469-1560 502-1524
K85-95009
mean TG 919 872.2
median TG 817.5 841
SD 380.79 265.56
range 422-1940 500-1685
CK85-013
mean TG 308.2 270.2
median TG 299 260
SD ' 68.69 68.94
range 234-434 .175-406

Two studies specifically recruited patients with severe hypertriglyceridemia. Patients in K85-
94010 and K85-95009 have baseline lipid profiles that are more reflective of the Type IV/V or V

patients.

6.1.4.2 Primary Efficacy Results

6.1.4.2.1 By Individual Studies
The effect of K85 treatment on Tg levels is summarized in the following table by study.

Table 11. Tg Lowering Efficacy in Category 1 Studies
n median baseline mean % change median % change | p-value*
Tg from baseline from baseline

CK85-014

K854 ¢ 49 258 -21.9 -25.4

placebo 46 255 +3 +0.5 <0.0001
CK85-017

K854 ¢ 24 278 -30.6 -32.4

placebo 23 330 +11.8 +10.5 <0.0001
CK85-019

K854 ¢ 26 267.5 -18.8 -17.3

placebo 26 238 +2.2 -4.4 0.0033
CK85-022

K854 ¢ 28 286 -28.1 -28.7 0.0013
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n median baseline mean % change median % change | p-value*
Tg from baseline from baseline

placebo 30 305 +2.5 -6.5
CK85-023

K854 ¢ 28 294.5 -31.8 -31.3

placebo 28 274.5 2.0 7.3 <0.0001
K85-94010

K854¢g 19 801 -31.4 -38.8

placebo 19 725 -3.1 -7.6 0.0004
K85-95009

K854¢g 20 817.5 -43.1 -47.7

placebo 19 863 +15.6 +12.4 <0.0001
CK85-013

K854¢g 12 280 -28.1 -30 ND

placebo 13 260 -16.4 -8.2

*using a nonparametric approach (Wilcoxon two-sample test) comparing median values between
treatment groups

The median reductions in Tg levels were significantly greater in the K85 4 g per day group
compared to placebo for all the Category 1 studies except CK85-013. This study included 2
other K85 doses: 2 g and 8 g per day. No significant differences were noted between all 4
treatment groups in this trial (2, 4, 8 g and placebo), hence no pairwise comparisons were
performed between K85 4 g and placebo in this study.

The range of median % reduction in Tg level from baseline was —17.3% to —47.7%. For each
Category 1 study, the K85 4 g per day had reduced mean Tg levels by 4 weeks of treatment and
this reduction was maintained for the duration of treatment (Figure 1, section 4.4.5 in Volume
151). There was a trend for greater Tg-lowering in patient populations with higher baseline Tg
levels.

6.1.4.2.2 Integrated Primary Efficacy Results

A pooled analyses of all 8 pivotal studies demonstrated an overall significant reduction in Tg
levels, both absolute and % change, from baseline for K85 4 g per day relative to placebo. The
following table summarizes this pooled analysis for the overall PP population.

Table 12. Mean Change from Baseline in Tg Levels in Combined PP Population

K854 ¢ Placebo p-value
n=205 n=204
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Mean Baseline Tg, 422.8 404.0

mg/dL

Mean Endpoint Tg, 285.7 410.3

mg/dL

Absolute chg, mg/dL -137 +6.3 <0.0001
% chg -28.0 +2.5 <0.0001

6.1.4.2.3 Tg Lowering by Dyslipidemia Classification and Baseline Tg Levels

A subgroup analysis was performed by dyslipidemia classification as follows:
Type IIb: 177 mg/dL < Tg <750 mg/dL. and LDL-C > 160 mg/dL

Type IV: 177 mg/dL < Tg < 750 mg/dL and LDL-C < 160 mg/dL

Type V: TG >750 mg/dL

Table 13. Mean Change from Baseline in Tg by Dyslipidemia Classification

K854¢g Placebo p-value
Type IIb Dyslipidemia
‘n=111 n=118
Mean baseline Tg, mg/dL 294.9 294.4
Mean endpoint Tg, mg/dl 211.8 297.3 <0.0001
Mean % chg -26.3 +0.8
Type IV/V Dyslipidemia
n=90 n=77
Mean baseline Tg, mg/dL 573.6 572.9
Mean endpoint Tg, mg/dl 375.6 583.6 <0.0001
Mean % chg -29.4 +4.0
Type IV Dyslipidemia
n=65 n=54
Mean baseline Tg, mg/dL 3813 380.8
Mean endpoint Tg, mg/dl 274.3 391.0 <0.0001
Mean % chg -25.5 +4.5
Type V Dyslipidemia
n=25 n=23
Mean baseline Tg, mg/dL 1072.4 1024.1
Mean endpoint Tg, mg/dl 638.8 1035.9 <0.0001
Mean % chg -39.4 +2.8

K85 4 g per day significantly lowered Tg over placebo across the different dyslipidemic patient
populations. The effect was greater for those patients with more severe hypertriglyceridemia.

An analysis performed by the sponsor using the following cut-offs for baseline Tg level
demonstrated a similar response.
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Table 14. Efficacy by Range of Tg Elevation

Baseline Tg Level K85 4 g per day Placebo
<250 mg/dL n=63 n=67
-19.8% +4.9%
251-499 mg/dL n=90 n=88
-27.0% +0.9%
500-749 mg/dL n=28 n=26
-39.5% +1.5%
=750 mg/dL n=25 n=23
-39.4% +2.8%

*p<0.0001 (ANOVA) compared to placebo

6.1.4.2.4 Efficacy Analyses by Gender

The effect of K85 4 g per day on Tgs was significantly greater than placebo for both men and
women.

Table 15. Effects of K85 4 g per day by Gender*

Males ' Females
K854¢g Placebo K854¢g Placebo
n=153 n=149 n=53 n=53
Mean baseline Tg 422.5 386.8 423.4 450.7
Endpt Tg 290.8 394.6 270.7 453.0
Mean % chg -26.6 +1.8 -32.2 +4.4

* Mean % chg from baseline compared to placebo was significant at p<0.0001 (ANOVA) for both males and
females

6.1.4.2.5 Efficacy Analyses by Age

Tg lowering effect was analyzed within the subgroups < 60 years and = 60 years. The effect of
K85 4 g per day on Tg-lowering was significantly greater than placebo in both age categories
with the mean reduction being -29.5% for the <60 yrs age group and -23.6% for the > 60 yrs age
group. Placebo groups had +4.0% and -1.6% change from baseline in these two age groups,
respectively.

6.1.4.3 Secondary Efficacy Results

Secondary efficacy results are summarized based on the per-protocol population.
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6.1.4.3.1 Effect of K85 on Total-C

With the exception of K85-95009, none of the Category 1 studies demonstrated a significant
difference in mean or median percent change from baseline between the K85 4 g per day group
and placebo in total-C. Patients in K85-95009 had mean and median reductions from baseline
that was 13 and 10.1%, respectively. The range of median percent change from baseline for the
K85 group overall was from —10.1% to +6.9%.

The pooled analysis of all Category 1 studies also did not show a significant relative change in
total-C although absolute reductions were marginally significant.

Table 16. Total-C Efficacy in Pooled Population

K85 4g Placebo p-value
n=206 n=204
Baseline value, mg/dL 284.3 285.4
Endpt value, mg/dL 271.5 282.7
Absolute chg, mg/dL -12.8 -2.8 0.0218
Relative chg (%) -2.9 -0.5 0.1096

obtained from Table 29, section 4.5.1 from NDA ‘volume 151

Subgroup analyses by dyslipidemia type demonstrated significant reductions in total-C only in
patients with Type V dyslipidemia.

Table 17. Total-C Efficacy by Dyslipidemic Classification

K854 ¢ Placebo p-value
Type IIb Dyslipidemia
n=111 n=118
Mean baseline TC, mg/dL 298.3 296.8
Mean endpoint TC, mg/dl 290.5 292.3 0.6426
Mean % chg -2.3 -1.5
Type IV/V Dyslipidemia
n=90 n=77
Mean baseline TC, mg/dL 264.8 264.3
Mean endpoint TC, mg/dl 2474 264.6 0.0782
Mean % chg -3.1 +0.9
Type IV Dyslipidemia
n=65 n=54
Mean baseline TC, mg/dL 2384 233.8
Mean endpoint TC, mg/dl 239.9 234.1 0.9918
Mean % chg +2.0 +1.1
Type V Dyslipidemia
n=25 n=23 0.0045
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Mean baseline TC, mg/dL
Mean endpoint TC, mg/dl
Mean % chg

333.7
266.7
-16.5

335.7
336.2
+0.5

6.1.4.3.2 Effect of K85 on HDL-C

K85 4 g was associated with an increase in HDL-C in all Category 1 studies but significant
increases were observed in only two of the studies in which baseline HDL-C levels were the
lowest. The following table summarizes the effect of K85 on HDL-C in the 8 pivotal studies.

Table 18. Changes in HDL-C in the PP population in Category 1 Studies

Stady n median mean % change median % p-value*
Number baseline HDL from baseline change from

' baseline
CK85-014
phecbs | 46 | 403 58 V 09576
CK85-017
phccbs | 23 | 3 o kY 0.9066
CK85-019
phcbs | 26 | 525 iy ks 04753
CK85-022
phecbe | 30 | 388 ey 59 08519
CK85-023 '
pheche | 28 | 3 63 58 0.4537
K85-94010
Eﬁgeif }g }; 13,3';9 +55 _'99 0.0354
K85-95009
ﬁiieif %g 3? +1)798 +1g ? 0.0081
CK385-013 ND
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K854 ¢ 12 28 +9.9 +10.7
placebo 13 30 +9.6 +7.7

*using a nonparametric approach (Wilcoxon two-sample test) comparing median values between

treatment groups

The pooled analysis revealed a marginally significant increase in HDL-C from baseline relative
to placebo (+8.9% vs +3.5%, respectively; p=0.0215). Again, significant increases occurred in
the Type V patients who had the lowest baseline HDL-C.

Table 19. HDL-C Efficacy by Dyslipidemic Classification

K854 ¢ Placebo p-value
Type 11b Dyslipidemia
n=111 n=118
Mean bsin HDL, mg/dL 39.0 37.3
Mean endpt HDL, mg/dl 40.4 38.6 0.6690
Mean % chg +5.5 +4.6
Type IV/V Dyslipidemia
n=90 n=77
Mean bsin HDL, mg/dL 29.5 30.5
Mean endpt HDL, mg/dl 329 30.8 0.0063
Mean % chg +13.1 +0.6
Type IV Dyslipidemia
n=65 n=54
Mean bsln HDL, mg/dL 32.4 329
Mean endpt HDL, mg/dl 35.6 33.7 0.1618
Mean % chg +11.1 +2.9
Type V Dyslipidemia
n=25 n=23
Mean bsln HDL, mg/dL 22.0 25.0
Mean endpt HDL, mg/dl 25.8 24.0 0.0019
Mean % chg +18.1 -4.6

6.1.4.3.3 Effect of K85 on LDL-C

Calculated LDL-C levels increased significantly from baseline in the K85 treatment group
relative to placebo. The range of the median percent change from baseline was —5.5% to 66.6%
in the Category 1 studies. Results from the pooled analysis and subgroup analysis by
dyslipidemic types are summarized in the following table.

Table 20. LDL-C Efficacy in Category 1 Studies
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K854¢ Placebo p-value
n |  Mean Value n | Mean Value
Overall
Baseline value, mg/dL 199 166.7 199 1723
Relative chg, % 197 +16.8 191 +0.7 <0.0001
Type IIb
Baseline value, mg/dL 111 207.5 118 204.1
Relative chg, % 110 +1.4 114 -3.9 0.0099
Type IV/V
Baseline value, mg/dL 88 1153 77 120.5
Relative chg, % 87 +36.2 73 +7.8 0.0020
Type IV
Baseline value, mg/dL 65 125.1 54 127.1
Relative chg, % 64 +33.8 50 +2.2 <0.0001
Type V
Baseline value, mg/dL 23 87.6 23 104.7
Relative chg, % 23 +42.8 23 +19.9 0.3840

The applicant noted that while LDL-C increased in the K85 group, this increase was probably a
result of the cholesterol enrichment of LDL particles associated with a shift from small, dense
LDL particles to larger, more buoyant, and less atherogenic LDL particles. Particle size was not
evaluated in these 8 pivotal studies.

The applicant also stated that, in general, mean baseline and endpoint LDL-C levels remained
within the same NCEP ATP 11I category or were within the next successive category, and that
Apo-B levels, a measure of atherogenic lipoproteins remained unchanged.

This reviewer requested additional analyses be performed to better characterize the increases in
LDL-C. The applicant was asked to summarize the mean/median percent change in VLDL-C,
apoB, and nonHDL in those patients treated with K85 4 g/day who had an increase in LDL-C
and in those patients who had no increase in LDL-C. The data were provided for individual

studies and the combined PP population. Not all studies had available data for these 3
lipoproteins. Only descriptive statistics are presented. No formal statistical analyses are

performed as sample sizes are small within a subgroup and the subgroups are not derived from
the randomized treatment groups.

Studies or analyses which evaluated changes in VLDL-C, demonstrated a reduction from

baseline that paralleled the changes for the primary efficacy endpoint, Tg. This would suggest

that the reduction in Tgs observed with K85 4 g/day reflected a reduction in Tg carried in
VLDL-C lipoproteins. The reduction in VLDL-C appears to be more pronounced in the

subgroup of patients who had an increase in LDL-C from baseline.

Overall, patients treated with K85 who had an increase in LDL-C from baseline also had mean
increases in apoB lipoproteins and non-HDL-C whereas patients who had no increase in LDL-C
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had mean reductions in these parameters. This finding was noted in the PP population (Table
21) and in each individual study (Table 22). This observation does not support the applicant’s
conclusion that increases in LDL-C associated with K85 therapy had neutral effects on other
atherogenic lipoproteins or parameters (e.g., apoB lipoprotein, nonHDL-C).

Table 21. K85 4 g/day Treatment Group from PP population

VLDL-C ApoB Non-HDL-C
Subgroup w/ LDL
increases
n 64 101 133
mean relative chg -33.1% +7.18% +1.8%
median relative chg -37.2% +4.66% +1.8%
SD 26.87% +16.6% +23.14%
range -78 to +79% -36.3t0 +51.3% -135 to +130%
Subgroup w/ NO
increase in LDL.
n 29 55 66
mean relative chg -7.6% -4.88% -13.7%
median relative chg -11.1% -3.57% -11.8%
SD +34.8% +9.74% +12.27
range -52 to 123% -29.8 to +13.7% -66 to +11%
Appears This Way
On Original
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Assessment of CHD risk can also evaluate the ratio of atherogenic to non-atherogenic
lipoproteins. Such ratios include TC/HDL-C, LDL-C/HDL-C, and apoB/HDL-C. This applicant
was asked to further analyze the Category 1 studies for changes in LDL-C/HDL-C from baseline.
The purpose of this analysis was to assess whether the increases in LDL-C and HDL-C while on
K85 therapy altered the ratio of these two lipoproteins in an unfavorable direction (i.e., increase
from baseline).

The following table summarizes the LDL-C/HDL-C for the overall PP population and by
dyslipidemic patient groups.

Table 23. Changes in LDL-C/HDL-C from Baseline in Category 1 Studies
| K854¢ | Placebo P-value®

Overall

n=197 n=191
Baseline ratio 5.1 5.2
Endpoint ratio 53 5.0
Absolute change 0.26 -0.22 0.0042
Relative change (%) 11.79 0.50 0.0197
Type IIb Hyperlipidemia

n=110 n=114
Baseline ratio - 5.7 5.8
Endpoint ratio 5.5 5.4
Absolute change -0.15 -0.41 0.1457
Relative change (%) 0.11 -5.70 0.0993
Type IV/V Hyperlipidemia

n=87 n=73
Baseline ratio 43 43
Endpoint ratio 5.1 4.4
Absolute change 0.79 0.13 0.0327
Relative change (%) 26.57 10.94 0.1324
Type IV Hyperlipidemia

n=64 n=50
Baseline ratio 4.2 4.1
Endpoint ratio 5.1 4.2
Absolute change 0.95 0.08 0.0023 -
Relative change (%) 27.89 0.56 0.0004
Type V Hyperlipidemia

n=23 n=23
Baseline ratio 4.7 4.7
Endpoint ratio 5.0 5.0
Absolute change 0.33 0.24 0.9145
Relative change (%) 22.89 33.50 0.7311

*In a few instances subjects were excluded from Baseline ratios to maintain a consistent sample size for each set of four values.
2p-values were computed using analysis of variance (ANOVA).

K85 therapy did not reduce the LDL to HDL ratio from baseline. The difference in effect was
significantly different from that of placebo in the overall population and Type 1V patients. For
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patients with Type V dyslipidemia, while there was a 23% increase in this ratio, a similar
increase was noted in the placebo group such that this change was not significantly different.

Other atherogenic lipid biomarkers include non-HDL and apoB lipoproteins. The following
table summarizes the effect of treatment non-HDL levels.

Table 24. Changes on non-HDL-C in PP population

K85 Placebo p-value

n mean value n mean value
Overall 205 -3.9% 204 -1.0% 0.1046
Type IIb 111 -3.2% 118 -2.1% 0.6072
Type IV 65 +1.4% 54 +1.0% 0.8932
Type V 25 -18.9% 23 +0.7% 0.0022

There were no significant differences in non-HDL changes between K85 and placebo except for
the Type V patients. This patient population had a significant reduction in non-HDL-C levels.

ApoB lipoproteins were not measured in all studies and was not analyzed in the ISE. In the 6
studies which had data, there were no significant differences in mean percent changes from
baseline in apo B levels between K85 and placebo groups; however, there was an increase in
mean levels of apo B lipoproteins in the K85 group in 5 out of the 6 studies.

6.1.4.3.4 Effect of K85 on VLDL-C

Four Category 1 studies measured VLDL-C levels and contributed to the PP population for this
secondary efficacy measure. The following table summarizes the mean change from baseline in
VLDL-C in the PP population and by dyslipidemia type. Overall, K85 4 g significantly reduced
VLDL-C from baseline relative to placebo with the effects consistent across dyslipidemia type.

Table 25. VLDL-C Efficacy

K85 | Placebo ] p-value
Overall
n=93 n=9%
baseline, mg/dL 109.8 101.2 <0.0001
relative chg (%) -25.2 +8.0 <0.0001
Type 1lIb
n=34 n=39
baseline, mg/dL 49.5 58.9 0.0246
relative chg (%) -10.9 +13.7 0.0213
Type IV/V
| n=59 | n=54
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baseline, mg/dL 144.6 133.1 <0.0001
relative chg (%) -333 +4.8 <0.0001
Type IV
n=36 n=31
baseline, mg/dL 95.3 79.1 <0.0001
relative chg (%) -34.3 +6.7 0.0003
Type V
n=23 n=23
baseline, mg/dL 221.8 206.0 0.0002
relative chg (%) -31.9 +2.2 - 0.0004

6..1.4.4 Co-administration with Statins

The applicant submitted 5 sources of data supporting efficacy and safety of K85 co-administered
with statins. Only one of these sources contained CRFs and data listings. Study K85-95014
(volume 127) was a category 2 study comparing K85 4 g per day in combination with
simvastatin to simvastatin monotherapy in patients with Type IIb dyslipidemia. The remaining
sources of data came from category 4 studies and were not reviewed due to unavailable data
listings and CRFs.

In K85-95014, male or female patients with established CHD were eligible if they had a Tg level
2204 mg/dL and did not have any of the listed exclusion criteria including treatment with
another statin within the last 6 weeks. Eligible patients with a total-C > 232 mg/dL and Tg > 265
mg/dL received simvastatin daily for 6 weeks during a dietary run-in period. At the end of this
run-in period, 30 subjects were randomized to receive K85 4 g per day with simvastatin and 29
subjects were randomized to receive placebo with simvastatin (simvastatin monotherapy group)
for 24 weeks. The simvastatin dose was determined individually by the investigator. The
primary efficacy endpoint was the change from baseline to end of treatment period in serum Tg
levels. Efficacy analyses were similar to those described for the Category 1 studies.

Efficacy results are summarized in the following table.

Table 26. Combination with Simvastatin Efficacy Results

Efficacy Endpoint K85 + simva Simva p-value*
(N=25) (N=21)
(Median %) (Median %)
Primary Efficacy Endpoint
Change in Tg -28.9 0.0 0.0012

Secondary Efficacy Endpoint
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Change in TC -3.1 +1.8 0.0382
Change in HDL-C 0.0 +8.8 0.0425
Change in LDL-C 0.0 +8.1 0.7491
Change in VLDL-C -47.8 -26.7 0.1098
Change in ApoB -1.980 +1.439 0.0392
Change in nonHDL-C -1.7 +0.5 : 0.1581

The patients who received K85 with simvastatin achieved a 29% reduction in Tg from baseline
compared to no change in the simvastatin monotherapy group. Baseline values were obtained
after the dietary run-in period while on simvastatin therapy.

Although this study suggests K85 coadministration with simvastatin provides further Tg-
lowering than continued simvastatin monotherapy, results from this single small study are
inadequate to support a proposed labeling indication for combination therapy with all statins.
This study did not evaluate efficacy based on a specified dose of simvastatin. The dose of
simvastatin was selected by the investigator with the majority of subjects treated with
simvastatin 20 mg daily without adjustment during the double-blind period.3 Based on the
simvastatin label, patients with mixed dyslipidemia achieved Tg-reductions ranging from —12 to
—33% with simvastatin 5 mg to 80 mg. It is conceivable that a similarly designed study using
only the 40 or 80.mg dose of simvastatin would result in no significant difference in Tg-lowering
between combined K85/simvastatin therapy and simvastatin monotherapy. This study design
also does not allow for a comparison between the combination therapy and K85 monotherapy to
determine what effect simvastatin adds to the combination therapy.

Finally, it does not appear that the conduct of this study reflects current guidelines for the
treatment of Type IIb dyslipidemija. Based on the demographics of these patients, current NCEP
guidelines would recommend that LDL-C levels be treated to < 100 mg/dL (for patients with
established CHD or CHD risk equivalents). The mean baseline LDL-C levels were 128.7 mg/dL
and 164.1 mg/dL for the K85/simvastatin and simvastatin monotherapy groups, respectively.
Mean LDL-C levels at the end of study remained essentially unchanged. It is, therefore,
reasonable to assume that inadequate statin dosing was selected in this study for LDL-C and Tg-
lowering. Furthermore, the conduct of this study does not provide information on how these two
products might be used in clinical practice.

- Based on the results of the Category 1 studies, K85 does appear effective at lowering Tg levels
across different dyslipidemic populations. However, the notable increase in LDL-C for the IIb
and IV dyslipidemics precludes its use as first-line therapy in these patients who have elevations
in both LDL-C and Tg levels. Indeed, such increases observed with K85 therapy will likely
require its co-administration with an effective LDL-lowering agent. An adequately designed
trial is therefore necessary to investigate the effects of combination therapy. Such a study should

3 10 patients in each group received simvastatin 40 mg, 20 patients in the combination group and 17 patients in the
simvastatin group received 20 mg, and 2 patients in the simvastatin group received 10 mg — volume 128, Section 7.2
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include treating patients LDL-C levels to recommended goals followed by the addition of K85 to
address elevated Tg levels as a secondary target of therapy.

6.1.4.4 Comparative Efficacy to Gemfibrozil

As discussed in Section 2.2 of the review, gemfibrozil is a fibric-acid derivative which has an
indication to lower Tg levels in patients with Types IIb, IV, and V dyslipidemia. The applicant
provided data from Protocol K85-95011 (volumes 120 and 121) which was a double-blind study
comparing K85 4 g per day to gemfibrozil in patients with severe hypertriglyceridemia. This
study was classified under the Category 2 studies and the results were not presented in the
proposed label; however, the results of this trial are worthy of discussion given the difference in
lipid-altering effects achieved with the two agents and the results of a substudy.

After 6 weeks of dietary intervention, eligible patients were randomized to 12 weeks of treatment
with K85 4 g per day or gemfibrozil 1200 mg per day. Patients had to have a Tg level > 398.6
mg/dL at Weeks —6 and —2 of the screening period. The primary efficacy endpoint was the
change from baseline to the end of study in serum Tg levels. Efficacy analyses were similar to
those described for the Category 1 studies.

Forty-nine patients were randomized to each of the two treatment groups. The mean age of the
cohort was 49 years. Approximately 90% of the patients were male and all were Caucasian. The
mean baseline Tg level was 1040.5 mg/dL in the K85 group compared to 1013.5 mg/dL in the
gemfibrozil group. The median value was 779 mg/dL in both groups. The following table
summarizes the primary and secondary efficacy results in the PP population.

Table 27. Comparative Efficacy with Gemfibrozil

Efficacy Endpoint K85 Gemfibrozil p-value*

(N=41) (N=42)

(Median %) (Median %)
Primary Efficacy Endpoint

Change in Tg -35.8 -60.0 0.0002

Secondary Efficacy Endpoint
Change in TC -7.5 -12.0 0.2949
Change in HDL-C +2.9 +19.9 0.0012
Change in LDL-C +6.6 +1.9 0.8529
Change in VLDL-C -26.1 -28.3 0.5475
Change in ApoB +11.977 +11.454 0.9944
Change in nonHDL-C -7.8 -15.2 0.1099

*nonparametric p-values using Wilcoxon two-sample tests to evaluate the overall treatment effect between groups

38




Mary H. Parks, MD
NDA 21-654
Omacor®

Gemfibrozil achieved a greater reduction in Tg and increased HDL-C to a larger extent than K85
therapy. There was no statistical difference between the two treatment groups for the other
efficacy parameters.

A substudy evaluating LDL particle size and LDL oxidizability was conducted in this cohort.4
The published results were submitted with this application and referred to by the applicant as
evidence that increases in LDL-C associated with K85 therapy reflect a favorable shift from
atherogenic, small dense LDL particles to the less atherogenic, larger LDL particles. This
substudy performed analyses of samples obtained from 28 of the 98 patients enrolled in the
study. These analyses included evaluating LDL subfractions and oxidation lag time, rate, and
diene formation before and after treatment. The results of this study showed that for both
treatments, the main LDL subfractions at baseline were the small and dense ones represented by
LDL3 and LDL4. After therapy with either K845 or gemfibrozil, an increase in the more
buoyant LDL particles (LDL1 and LDL2) was noted. Oxidizability studies suggested that after
K85 therapy, LDL was more prone to oxidation (decreased lag time) whereas no significant
change in LDL oxidizability was noted with gemfibrozil. Oxidative modification of LDL has
been implicated in the initiation of atherosclerosis. The authors concluded that the clinical
relevance of these findings is not known.

More treatment-emergent AEs occurred in the gemfibrozil group (22.4%) compared to the K85
group (14.3%). Similarly, there was a higher incidence of SAEs in the gemfibrozil group (6.1%)
compared to the K85 group (2.0%). One death occurred in a gemfibrozil-treated patient who
experienced a myocardial infarction approximately 1 month after initiating treatment. The
patient was a 68-year old patient who had had 3 previous Mls. One patient in the K85 group
discontinued therapy due to pancreatitis. The patient enrolled in the trial with a Tg of 3766
mg/dL and received treatment for 1.5 months when she was hospitalized for pancreatitis. No
follow-up Tgs were available. The most common AEs reported in the K85 group were
abdominal pain (2.4%) and diarrhea (2.1%).

In conclusion, this comparative efficacy study demonstrates greater TG-lowering and HDL-
raising efficacy of gemfibrozil over K85. Both products increase LDL-C and analyses of plasma
samples from a subgroup of study subjects associated this increase with an increase in LDL
subfractions that are of the less atherogenic form. Conflicting results from a separate analysis of
LDL oxidizability were noted for the K85 group whose sample had a greater tendency for LDL
oxidation. Except for one patient in who developed pancreatitis while on K85, the safety profile
from this study was similar to the Category 1 studies (see Section 7.0).

Appears This Way
On Original

4 Sebastian JH et al. The effect of concentrated n-3 fatty acids versus gemfibrozil on plasma lipoproteins, low
density lipoprotein heterogeneity and oxidizability in patients with hypertriglyceridemia. Atherosclerosis. 2000;
153: 129-138.
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6.1.5 Efficacy Conclusions

K85 4 g/day effectively lowered Tg levels from baseline relative to placebo. The degree of Tg-
lowering was variable with a greater reduction achieved in patients with more severe
hypertriglyceridemia. Reductions in VLDL-C paralleled the changes in Tg.

K85 4 g/day had minimal effect on total-C and HDL-C although patients with Type V
dyslipidemia with baseline HDL-C < 25 mg/dL had significant increases in HDL-C while on
K85 therapy.

Significant increases in LDL-C associated with K85 treatment were consistently observed
regardless of baseline dyslipidemia type. The type V hypertriglyceridemic population had the
greatest mean percent increases in LDL-C from baseline; however, this change was not
significantly different from placebo. Evaluation of other atherogenic lipid biomarkers included
change in non-HDL-C, apo B, and LDL/HDL-C. Only the Type V patient population
demonstrated significant reductions in non-HDL-C levels. Although there were no significant
differences in the change in apoB levels between K85 and placebo, 5 out of 6 studies with these
data revealed an increase in apoB levels in the K85 group. Finally, significant increases in
LDL/HDL ratios were observed in the overall population and Type IV patients. A marginally
significant increase in the ratio was observed in the Type IIb patient population.

In conclusion, while K85 is an effective Tg-lowering agent, subgroup analyses by dyslipidemic
classification demonstrated more favorable lipid-altering in the Type V dyslipidemic population
whose primary lipid derangement was Tg elevation. These patients achieved significantly
greater reductions in Tg, TC, VLDL-C, and non-HDL-C and significantly greater increases in
HDL-C levels. Although percent LDL-C increase was higher in this subgroup, the increase was
not statistically different from placebo. In contrast, patients with Types IIb and IV dyslipidemia
had less of a reduction in Tg and VLDL-C, and achieved no statistical difference in TC, HDL-C,
and non-HDL-C relative to placebo. The following table summarizes the median changes in
lipid parameters from baseline in patients with Types IIb, IV, and V dyslipidemia.

Table 28. Summary of Median Percent Changes from Baseline for Lipid Parameters by
Dyslipidemic Classification

TG TC HDL LDL VLDL nonHDL
K85 | Pbo | K85 | Pbo K85 Pbo K85 Pbo K85 Pbo K85 | Pbo
Type IIb <263 | 429 | 23 -1.5 +5.5 +4.6 +1.4 -3.9 -10.9 | +13.7 | 3.2 | -2.1
Type IV =255 | +4.5 | 2.0 | +1.1 | +11.1 | +2.9 | +33.8 +2.2 -34.3 +6.7 +1.4 | +1.0
Type V -394 | +2.8 | -16.5 | +0.5 | +18.1 | -4.6 | +42.8 | +19.9 | -31.9 +2.2 | -189 | +0.7
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7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

Twenty-three studies for hypertriglyceridemia in which CRFs were available were included in
the integrated analyses of safety. The following populations were defined for analyses:

All subjects from Category 1 Studies — This population consisted of subjects from the double-
blind, parallel, placebo-controlled studies. A total of 454 patients were evaluated in this dataset
(K85 4 g =226 and placebo = 228).

All subjects who received K85 — This population consisted of all subjects who received K85 at
any dose level from the double-blind, parallel, placebo-controlled studies for
hypertriglyceridemia. Subjects who received K85 at multiple dose levels were counted only
once. 665 patients treated with K85 were evaluated in this dataset.

All subjects population — This population consisted of all subjects who received study
medication, K85 at each dose level or placebo from the Category 1-3 studies. Subjects who
received K85 at multiple dose levels were counted in each appropriate dose level. While data
from this subject population included several doses of K85, there were too few patients in the 6
and 8 g dose groups to adequately assess safety beyond the 4 g dose or to definitively comment
on dose-response.

7.1.1 Deaths

There were a total of 5 deaths in the integrated analyses of safety. Three occurred in the K85 4 g
dose group, 1 in the K85 6 g dose group, and 1 in placebo.

Subject 006.125 — K85 4 g/day

This was a 62 yo male with a history of type 2 dyslipidemia, HTN, CABG x 2, and 3 MIs. He
began treatment with K85 4 g/day on 1-30-91 and took his last medication on 4-24-91 and
completed the study. On = the patient collapsed and died. Post mortem findings included
moderate MI, atherosclerosis of arteries in the circle of Willis, congested and edematous lungs,
patent pulmonary arteries, and fibrous pericarditis. Concomitant medications included atenolol
and nifedipine. Because no information regarding the relationship of event and drug was
recorded in the CRF, this event was recorded as related to study drug.

Comment: Given the extensive h/o CAD and that the event took place 16 days after the last dose
of medication, causality of event to drug is questionnable.

Subject 001.040 — Placebo
This was a 69 yo male with a history of brain stem attacks, arthritis, difficulty with micturition
requiring cystoscopy, and angina who began treatment with placebo on 5-7-91. On .the
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patient was admitted with chest pain and diagnosed with acute IWMI. Study medication was b (6)
discontinued and streptokinase was administered. On he went into Vfib that did not

respond to defibrillation. The patient expired.

Subject 001.019 — K85 6g/day

This was a 40 yo male with no other significant medical history who began therapy with K85 6 b(ﬁ)
g/day on 5-2-90. On the subject committed suicide. No further information was

available.

Subject 001-023 — K85 8g/day
This was a 52 yo female who began treatment w/ K85 8g/day on 10-11-90 then reduced to K85 b(ﬁ)
4g/day on 5-15-91. On == | she died of an apparent MI.

7.1.2 Other Serious Adverse Events

The incidence of SAEs across all K85 doses was 1.7% (2 g), 0.5% (3 g), 3% (4 g), 4.8% (6 g),0
(8 g), and 1.6% (placebo). Only two cases were considered possibly related to study drug.

Subject 001.001 — extensive colitis

This was a 73 yo female with a history of HTN, b/l knee replacement, and DVT who began

treatment with placebo on 12-7-95 then was switched to K85 2 g/day on 4-4-96. On she h(s)
developed lower GI bleeding and a colonoscopy revealed multiple ulcerations throughout the

colon. Biopsy revealed ischemic colitis. Therapy was discontinued and the patient withdrew

from the study on 5-2-96. The investigator considered the event possibly related to study drug.

However, it should be noted that the patient’s age and past medical h/o may also predispose to

this condition.

Subject 001.024 — Arrhythmia, flu syndrome and dyspnea
This was a 65 yo male with a history of MI and DVT who received placebo initially then began

K85 4g/day after enrolling in an extension study. On 11-10-90, he had flu-like symptoms,

dyspnea, and muscle pains. CK level was 176 umol/L. and the calcium was low (no levél b(ﬁ)
recorded). On the patient was admitted with a serious cardiac arrhythmia, diagnosed

as Vfib and cardiac insufficiency after a myocardial infarction. Pacemaker was implanted.

7.1.3 Dropouts and Other Significant Adverse Events

The incidence of dropouts due to AEs was 3.5% in the K85 group versus 2.6% in the placebo
group in the Category 1 studies. The majority of these events were Gl-related.

7.1.4 Common Adverse Events

The most common adverse events experienced by the K85 4 g per day group in the placebo-
controlled studies (Category 1) were eructation (4.9%) and infection (4.4%). While these
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incidences were higher than in the placebo group, the differences were not statistically
significant.

The only adverse event that occurred at a significantly higher rate in K85 4 g group compared to
placebo was taste perversion (primarily “fishy taste”) with an incidence of 2.7% in the treatment
group versus none in the placebo group (p=0.0147)

7.1.7 Laboratory Findings

Laboratory tests included hemoglobin, WBC, platelet counts, AST, ALT, and serum creatinine.
Actual lab values at baseline and throughout the study were collected and summarized in the
individual study reports as patient line listings. Data were also analyzed as shifts from baseline
to end of study based on the National Cancer Institute Common Toxicity Criteria (Version 2).
This was summarized in the integrated analysis of safety and the applicant concluded that , in
general, shifts in toxicity grade were from 0 to 1 or increased by only 1 grade level but never
exceeded toxicity grade 2. This reviewer evaluated the individual hematology and biochemistry
data (Supplemental tables 16.2.15 and 16.2.16 located in each study report) for the placebo-
controlled studies and did not identify any clinically relevant changes in laboratory values.

7.1.8 Vital Signs and ECGs

Vital signs were reported in the individual study reports. Some reductions in BP were noted in
the K85 groups but these changes were not consistent across the different studies.

ECGs were not collected for safety monitoring in these studies.

7.1.9 Safety by Disease Indication

Adverse experience data were evaluated by dyslipidemia types Ilb, IV, and V. The following
table summarizes the incidence of AEs by body system and dyslipidemia type.

Table 29. Incidence of AEs (%) by Dyslipidemia Type
Body System K85 Placebo
1B v A\ 1B v Vv
n=276 n=195 n=108 n=187 n=108 n=49
at least 1 AE 35.9 25.6 21.3 24.1 16.8 14.3
body as whole 11.2 9.2 6.5 10.2 7.5 6.1
Ccv 2.9 2.6 4.6 1.1 1.9 2.0
GI 19.6 11.3 83 12.8 9.3 8.2
Metabolic- 0.4 1.0 0.9 0.5 0 2.0
nutritional
Musculoskeletal 2.5 1.0 0 1.6 0 0

43




Mary H. Parks, MD

NDA 21-654

Omacor®
Respiratory 2.5 2.6 2.8 0.5 0.5 4.1
Skin 1.8 2.6 0 1.1 1.9 0
Special Senses 5.1 3.6 0 1.1 0 0
Urogenital 0.4 0.5 0.9 0 0 2.0

Overall, the rates of AEs were higher in the K85 treatment group than placebo across the
different dyslipidemic populations; however, the majority of AEs were Gl-related. Of these,
eructation, dyspepsia, nausea, and diarrhea were most commonly reported as preferred terms.

The incidence of CV AEs was numerically higher in the K85 group compared to placebo. This
difference may reflect the longer treatment duration of the K85 group compared to placebo as
Table 29 included patients in Categories 1, 2, and 3. These studies included open-label,
extension periods for the K85 group with treatment duration as long as 91 weeks. In contrast,
the data from the placebo group were primarily derived from the Category 1 studies and
treatment duration was only out to a maximum of 21 weeks.

Review of the AE line listings for the 8 pivotal clinical studies where treatment duration was

similar (but limited to a maximum of 16 weeks) between K85 4 g (5.8%) and placebo revealed
similar CV adverse event rates (5.3%).

7.1.10 Withdrawal Phenomena and/or Abuse Potential
There is no evidence that this product has abuse potential or withdrawal potential.
7.1.14 Safety by Gender

Males and females treated with K85 experienced more AEs than their counterparts treated with
placebo. The most common AEs reported were Gl-related.

Table 30. Incidence of AEs (%) by Gender

Body System K85 Placebo

Male Female Male Female

n=471 n=184 n=274 n=96
w/ at least 1 AE 27.2 36.4 19.3 21.9
Body as whole 8.3 12.5 6.9 12.5
cv 3.0 33 15 21
GI 13.4 19.0 10.9 104
Metabolic-nutrition 0.2 1.6 1.1 0
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Respiratory 1.9 49 1.5 0
Skin 1.5 1.6 0.4 42
Special Senses 4.2 43 04 1.0
Urogenital 04 0.5 0 1.0

7.1.15 Safety by Age

Adverse experiences by age < 60 years and > 60 years were evaluated and similar results were
observed. A higher rate of AEs were reported in both age categories in the K85 group versus

placebo with the majority of events being GI-related.

Table 31. Incidence (%) of AEs by Age < 60 years and > 60 years

Body System K85 Placebo

<60 yrs > 60 yrs <60 yrs > 60 yrs

n=403 n=117 n=228 n=75
w/ at least 1 AE 28.8 35 22.8 22.7
Body as whole 11.4 8.5 10.1 8.0
cv 32 6.0 1.8 2.7
Gl 13.6 17.1 12.7 9.3
Metabolic-nutrition 0.7 0.9 0.9 1.3
Respiratory 35 2.6 1.8 0
Skin 1.5 2.6 0.9 2.7
Special Senses 1.5 1.7 0 1.3
7.1.16 Overdose Experience
No data provided.

Appears This Way
On Original
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7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety

7.2.1.1 Demographics

From the All-Subjects Population dataset, there were no significant differences across all K85
dose groups and placebo with respect to age, gender, race, height, weight, or BMI at baseline.
Although there was more variability for baseline lipid parameters, none of these differences
reached statistical significance.

7.2.1.2 Extent of exposure (dose/duration)

The following table summarizes the extent of exposure by dose and duration from the all-subject
population:

Table 32. Treatment Exposure

Duration of K852¢ K853¢g K854¢g K856¢g K858 ¢ Placebo
treatment n=115 n=198 n=395 n=21 n=18 n=370
(wks)

mean 10 6.8 23.6 16.1 8.2 10.4
median 5.1 4.4 13.0 16.6 8.1 12.1
SD 9.03 3.83 21.12 3.13 0.88 4.21
range 0-28 1-14 0-91 8-23 5-9 0-21

Within each dose group, the majority of patients received therapy for 20 weeks or less.

Approximately 35% of the K85 4 g per day group received therapy beyond 16 weeks. The

extent of exposure at doses above 4 g per day was limited.

7.2.2 Postmarketing Experience

Omega-3-fatty acids, including DHA and EPA, are available in the U.S. as dietary supplements.
Omacor® has been available in numerous foreign countries for different indications as early as
1994. This product has marketing approval for hypertriglyceridemia in 14 countries (Norway,
France, Austria, Germany, Greece, UK, Philippines, Thailand, Spain, Portugal, Ireland, Belgium,

Holland, and Luxemburg). ™

i _} No approved marketing appvlication has been withdrawn
due to safety or efficacy concerns and no marketing application has been denied due to safety

concerns. The applicant reports that no spontaneous reports of AEs or SAEs have been reported
to Pronova Biocare and /or its licensees between January 1, 1994 and September 1, 2002.
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7.2.2.3 Pregnancy Category Labeling

Pharmacology-toxicology recommends Pregnancy Category C labeling. The 2-year carcinogenic
studies in rats and mice were considered inadequate; however, no additional studies were
required by ECAC (see Pharm/tox review).

7.2.9 Additional Submissions, Including Safety Update

The 4-month safety update was submitted May 24, 2004. This submission summarized
preliminary safety data for 5 ongoing clinical trials and provided a publication from February
2004 of a study using K85 4 g per day in patients with IgA nephropathy. The applicant obtained
safety update information from the manufacturer, Pronova, who also stated that no foreign
regulatory authority has reported any major changes in the marketing status or labeling
information for Omacor®.

To date, 1,473 patients have enrolled in these 5 clinical studies. The doses studied in these trials
are K85 1 to 2 grams per day. The studies are being conducted in a patient population at risk for
CV clinical events. Primary endpoints are clinical endpoints or prevention of arrhythmias in
post-MI patients; Tg-lowering is not an efficacy measure. Preliminary safety results for these 5
studies do not reveal any new findings from the initial data submitted to NDA 21-654.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

The proposed dosing regimen is Omacor 4 g per day as a single 4 g dose or two 2-g doses.
Omacor capsules are supplied as 1 gm soft-gelatin capsules. No food effect studies were
conducted; however, Omacor was administered with meals in the clinical trials and the label
should recommend that it be given with meals to achieve similar efficacy as observed in the
clinical studies.

Dose-response was evaluated in a pooled analysis of all Category 1 studies and 4 Category 2
studies. The effect of Tg-lowering by K85 dose 0f2, 3, 4, 6, and 8 g per day are summarized in
the following table:

Table 34. Efficacy by Dose

K85 -2¢g K85-3¢g K85—-4¢g K85-6¢g K85 - 8g Placebo
n=75 n=61 n=206 n=18 n=
Baseline 293.2 757.1 422.8 587.1 251.5 412.0
median Tg,
mg/dL
Mean % chg -4.2 -20.4 -28.0 -30.5 -44.5 +1.4
from baseline
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Median % -12.2 -24.9 -31.2 -28.9 -43.2 -3.0
chg from :
baseline

p-value 0.9947 0.0007 <0.0001 0.0027 0.0192 -—

Although significant reductions were not observed in all doses evaluated, increasing Tg-lowering
was observed with increasing doses of K85. Significant reductions were noted with doses as low
as 3 g per day.

Prospective clinical studies have suggested a cardioprotective effect associated with K85
therapy; however, the doses evaluated were lower than 4 g daily. In the GISSI-Prevencion Trial,
the dose evaluated was 1 gram daily. The applicant should evaluate lipid-altering effects at these
lower doses in larger studies to determine if significant Tg-lowering can be achieved at the lower
dose without increasing LDL-C levels.

8.4 Pediatrics

The sponsor requested a full waiver for pediatric study requirements citing that familial
hypertriglyceridemia is a rare condition in pediatric patients. The small number of patients limits
the ability to conduct adequate and well-controlled studies.

8.5 Advisory Committee Meeting

not applicable

8.6 Literature Review

The applicant submitted several published articles evaluating the effects of omega-3-fatty acids
on blood pressure, platelets, coagulation, and several non-cardiovascular disease processes (e.g.,
Crohn’s, atopic dermatitis, psoriasis). No datasets or CRTs were available for these published
studies. Two publications merit discussion in this review: the GISSI-Prevenzione Trial and a
study of high dose omega-3-FA in post-MI patients.

GISSI-Prevenzione Trial5

This study was a large, open-label trial in patients with a recent myocardial infarction (< 3
months). The trial was initiated in October 1993 at several medical centers in Italy. 11,324
patients were randomly allocated to treatment with an omega-3-FA 1-gram daily (n=283 6), 300
mg vitamin E (n=2830), omega-3-FA plus vitamin E (n=2830), or placebo (n=2828). The
primary combined efficacy endpoints were: the cumulative rate of all-cause death, nonfatal MI,
and nonfatal stroke; and the cumulative rate of CV death, nonfatal MI, and nonfatal stroke.

5 GISSI-Prevenzione Investigators. Dietary supplementation with n-3 polyunsaturated fatty acids and vitamin E
after myocardial infarction: results of the GISSI-Prevenzione trial. Lancer 1989;2:757-761.
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Secondary analyses were performed on the individual components of the primary endpoint and
the main causes of death.

Analyses included a two-way analysis comparing efficacy of omega-3-FA supplements to no
omega-3-FA supplements and vitamin E supplements to no vitamin E supplements. A 4-way
analysis was also performed which compared the omega-3-FA, vitamin E supplements, and
combined treated with control as well as the combined treatment with individual interventions.

Therapy with omega-3-FA resulted in a 10% relative risk reduction for the combined endpoints
of death, nonfatal MI, and nonfatal stroke, compared to controls in the 2-way analysis that was
marginally significant at p=0.048. The 4-way analysis had a slightly better risk reduction of
15%. No significant risk reduction was observed for the combined endpoint of cardiovascular
death, nonfatal MI, and nonfatal stroke in the 2-way analysis.

The authors reported no clinically important changes for cholesterol (total, HDL, and LDL) in
any of the treatment groups. They also acknowledged that this trial was initiated prior to a
clinical benefit was established for statin therapy in post-MI patients.

While a risk reduction associated with omega-3-FA was noted in this prospectively conducted
clinical study, the degree of reduction is modest and of marginal significance. In contrast,
clinical outcome studies involving statins in similar patient populations have demonstrated
relative risk reductions of 20-30%. Furthermore, the trend towards a clinical benefit in the
GISSI-Prevenzione Trial cannot be interpreted as an expected clinical benefit with Omacor® 4
gram per day. This clinical trial used a lower dose of omega-3-FA and did not show an effect on
lipids. In fact, the absence of an increase in cholesterol levels in the GISSI-Prevencion trial
might suggest that therapy with higher amounts of omega-3-FAs, which unfavorably affect
cholesterol levels, may result in no clinical benefit.

High Dose Omega-3-FA in Post-MI Patients

This was a randomized, placebo (corn oil) controlled, double-blind study in patients who had just
experienced an acute MI6. Three hundred patients were randomized to Omacor® 4 gram per
day or corn oil between the fourth and eighth day after the MI. The objective of this study was
to determine what effect Omacor® would have on subsequent cardiac events and the lipid
profile. Patients were followed for a median time of 1.5 years. Cardiac events included cardiac
death, resuscitation, recurrent MI, unstable angina, and revascularization procedures. Death
from other causes were also recorded. Significant reductions in Tg levels and significant
increases in HDL levels were observed in the Omacor® group compared to placebo. No

. significant difference in rate of cardiac events was observed between the two treatment groups.
A total of 42 (28%) of patients in the Omacor® group and 36 (24%) patients in the placebo
group experienced at least one cardiac event.

The applicant has included the following statements in the proposed labeling:

6 Nilsen D et al. Effects of a high-dose concentrate of n-3 fatty acids or corn oil introduced early after an acute
myocardial infarction on serum triacylglycerol and HDL cholesterol. Am J Clin Nutr 2001;74:50-56.
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Given the inconsistent results of clinical trials evaluating the clinical CV benefits of omega-3-
fatty acids, no indication or implied claims of clinical benefit associated with Omacor® should
be allowed in labeling.

8.7 Postmarketing Risk Management Plan

none proposed

9 OVERALL ASSESSMENT

9.1 Conclusions

Omacor® 4 grams daily is an effective Tg-lowering agent for Types IIb, IV, and V dyslipidemia;
however, a more favorable effect on the overall lipoprotein profile was observed only in the

Type V patient population defined by the applicant as those patients having triglyceride (Tg)
levels 2 750 mg/dL. For patients with Types IIb and IV dyslipidemia who also have elevations

in LDL-C (as well as apo B and non-HDL-C) and are at risk for CV disease, Omacor® therapy
was associated with an increase in LDL-C and other atherogenic lipid biomarkers including apo

B and the LDL-C to HDL-C ratio. These increases may negate a potential cardioprotective

effect of Tg-lowering observed in the Type IIb and IV patients.

A prospectively conducted clinical trial suggests a reduction in CV events in the secondary
prevention population. However, this study used omega-3-fatty acids 1 gram daily which
resulted in no increase in cholesterol levels. Conversely, a prospectively conducted clinical trial
comparing Omacor 4 gram per day to placebo in patients with a recent MI showed no significant
reduction in subsequent cardiac events despite significant reductions in Tg levels and significant
increases in HDL-C levels. It is not known if cardioprotection is observed only at the lower dose
of omega-3-fatty acids or if increasing the dose results in negative lipid effects that might offset
the clinical benefits. Until more definitive evidence for CV risk reduction is available for
r _ b(4)
’ .1 Omacor® is effective in lowering Tg levels in Type
V patients without evidence of unfavorably altering other lipoprotein parameters. Consequently,
this product may have a clinical benefit in these patients who have more severely elevated Tg
levels and are at risk for pancreatitis.
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No serious safety concerns were noted in the review of Omacor 4 grams administered daily.

9.2 Recommendation on Regulatory Action

This application should be “unbundled” into two separate applications with the following
separate indications:

1. As an adjunct to diet to reduce TG levels in adult patients with Fredrickson Type V b(4}
dyslipidemia
2.1 | :
)

This reviewer recommends approval for the first application in patients with elevated Tg levels
in Type V dyslipidemia.

-
b(4)
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i

9.3 Labeling Recommendations

The primary labeling recommendation for this submission is that the indication will be limited to
the treatment of hypertriglyceridemia in Type V dyslipidemia. The Clinical Trials section under
CLINICAL PHARMACOLOGY should summarize efficacy results from only those studies
representative of the Type V population. Ofthe 8 Category 1 studies, two enrolled patients with
severe hypertriglyceridemia whose baseline characteristics reflect the Type V patient population.
Dr. Lee Pian of the Office of Biometrics presented pooled efficacy data for these two studies.
The following table summarizes the baseline lipid profile for studies K85-94010 and K85-95009.

Table 35. Baseline Lipid Characteristics of Pooled Studies
in Severe Hypertriglyceridemics

Placebo K85 Total
Triglyceride n=42 n=42 n=84
Mean (SD) 847.6 (274.2) 881 (341.9) 864.5 (308.5)
(Max, Min) (500, 1685) (422, 1940) (422, 1940)
LDL n=42 n=42 n=84
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Mean (SD) 116.4 (54.2) 94.8 (42.4) 105.6 (49.6)
(Max, Min) (41, 310) (30, 194) (30, 310)
HDL n=42 n=42 n=84
Mean (SD) 24.4 (8.2) 24.2 (11.8) 24.3 (10.1)
(Max, Min) (11, 46) (10,72) (10, 72)
TC n=42 n=42 n=84
Mean (SD) 316.6 (76.4) 299.7 (91.6) 308.1 (84.2)
(Max, Min) (116, 452) (163, 600) (116, 600)

The following table summarizes the median percent changes for Tg and other lipid parameters

for these two studies.

Table 36. Pooled Data for Severe Hypertriglyceridemia,
Median % Change from Baseline

Tg LDL CHOL HDL VLDL  NHDL
N N N N N N
change change change  change change  change

Placebo 42 6.7 42 -48 42 -17 42 0 41 -09 42 -36

K84g 42 449 42 445 41 97 41 91 41 417 41 138

Dafferen - - -
ce 51.6 49.3 -8 9.1 40.8 10.2

Labeling recommendations from other disciplines are made in their separate reviews.

9.4 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

None. No safety signals were noted in the marketing application which would require specific

post-marketing safety evaluation other than outlined under 21 CFR 314.80.

9.3.2 Required Phase 4 Commitments

None.

9.3.3 Other Phase 4 Requests

None.
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