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In MARINE, 27.5% of the patients were diabetics. The placebo adjusted fasting TG levels for
the 4 g/day group was reduced by 24.1% (p=0.1416) and for the 2 g/day group was increased by
6.6% (p=0.6648). Whilst the reduction did not reach significance, the number of diabetics per
group was small (n=19-21 per treatment group).
Vascepa, at both the 2 and 4 g/day doses, as an adjunct to diet, demonstrated improvement in
fasting TG levels and multiple other lipid and inflammatory parameters in patients with very
high fasting TG levels (≥500 mg/dL). These findings are strongly supported by the findings in
patients at high risk for CVD with persistent high fasting TG levels (≥200-499 mg/dL), despite
statin treatment to LDL-C goal.”

Primary Efficacy Variable - TG
Table for Percent Change in Fasting TG (mg/dL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
(Q1 , Q3)
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
Placebo
75
703.0 (426.5)
745.5 (886.5)
9.7 (61.6)
(-19.2 , 42.3)
AMR101 2 g daily
73
656.5 (303.5)
605.5 (415.0)
-7.0 (48.7)
(-30.1 , 18.6)
AMR101 4 g daily
76
679.5 (265.3)
502.0 (302.0)
-26.6 (41.2)
(-41.1 , 0.0)
Difference (Tmt 1 – Tmt 2)
Estimated
95% CI
Treatment Comparison
Median
99% CI
p-value
(-46.6 , -21.5)
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-33.1
(-50.3 , -17.2) <0.0001
(-33.3 , -5.6)
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-19.7
0.0051
(-38.0 , -1.6)
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
A step-down testing procedure was followed using the fixed order: AMR101 4 g daily and then 2 g daily. The
hypothesis for AMR101 2 g daily compared with placebo was tested only if the null hypothesis for AMR101
4 g daily compared with placebo was rejected. That is, the 2 g dose of AMR101 was only tested when the 4 g
dose was shown to have a greater TG reduction effect compared to placebo.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the average of Visit 4 (Week 0) and the preceding lipid qualifying visit (either
Visit 3 [Week -1] or if it occurred, Visit 3.1) measurements. If the measurement at 1 visit was missing, the
other visit was used. If the measurements at both visits were missing, the last valid measurement prior to
dosing with study drug was used as the baseline value.
3. The Week 12 endpoint was defined as the average of Visit 6 (Week 11) and Visit 7 (Week 12)
measurements. If the measurement at 1 visit was missing, the other visit was used. If the measurements at
both visits were missing, the last valid post-baseline measurement during the double-blind treatment
period was used as the endpoint measurement.
CI = confidence interval; IQR = interquartile range; Q1 = first quartile; Q3 = third quartile; TG = triglyceride;
Tmt = treatment.
Source: Post-text Table 14.2.1

Secondary Efficacy Evaluations
VLDL-C
Table for Percent Change in VLDL-C (mg/dL) From Baseline to Week 12
4
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Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
(Q1 , Q3)
Placebo
75
124.0 (81.0)
156.0 (141.0)
13.7 (68.8)
(-13.5 , 55.3)
AMR101 2 g daily
73
119.0 (62.0)
115.0 (59.0)
0.0 (51.8)
(-22.5 , 29.2)
AMR101 4 g daily
76
122.5 (94.0)
104.0 (91.0)
-19.5 (55.3)
(-35.7 , 19.6)
Difference (Tmt 1 – Tmt 2)
Parameter
Estimated
Adjusted
Median
Treatment Comparison
95% CI
p-value p-value [4]
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-28.6
(-43.4 , -13.9) 0.0002
0.0005
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-15.3
(-30.3 , -0.7) 0.0384
0.1152
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the Visit 4 (Week 0) measurement. If missing, the last valid measurement prior to
dosing with study drug was used.
3. The Week 12 endpoint was defined as the Visit 7 (Week 12) measurement. If missing, the LOCF method
was used.
4. The adjusted p-value was obtained from applying Hommel’s multiple comparison procedure to the p-value
from the treatment comparison between AMR101 4 g or 2 g with placebo.
CI = confidence interval; IQR = interquartile range; LOCF = last observation carried forward; Q1 = first
quartile; Q3 = third quartile; Tmt = treatment.
Sources: Post-text Tables 14.2.6, 14.2.13, and 14.2.14

Lp-PLA
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Table for Percent Change in Lp-PLA2 (ng/mL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Baseline [2]
Median (IQR)

Week 12
Endpoint [3]
Median (IQR)

Percent Change
From Baseline

Median (IQR)
(Q1 , Q3)
253.0 (126.0)
256.0 (146.0)
-2.4 (29.4)
(-15.9 , 13.5)
235.0 (106.0)
220.5 (101.0)
-5.1 (24.1)
(-17.1 , 7.1)
246.0 (116.0)
201.0 (100.0)
-17.1 (24.4)
(-26.2 , -1.7)
Difference (Tmt 1 – Tmt 2)
Parameter
Estimated
Adjusted
Median
Treatment Comparison
95% CI
p-value p-value [4]
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-13.6
(-20.2 , -6.3)
0.0003
0.0006
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-5.1
(-12.3 , 2.2)
0.1529
0.2367
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
Values of Lp-PLA2 >810 ng/ml (measured in 1 patient in the AMR101 2 g group) and <100 ng/mL (measured
in 1 patient in the AMR101 2 g group and 1 patient in the AMR101 4 g group) were imputed for analysis.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the Visit 4 (Week 0) measurement. If missing, the last valid measurement prior to
dosing with study drug was used.
3. The Week 12 endpoint was defined as the Visit 7 (Week 12) measurement. If missing, the LOCF method
was used.
4. The adjusted p-value was obtained from applying Hommel’s multiple comparison procedure to the p-value
from the treatment comparison between AMR101 4 g or 2 g with placebo.
CI = confidence interval; IQR = interquartile range; LOCF = last observation carried forward; Q1 = first
quartile; Q3 = third quartile; Tmt = treatment.
Sources: Post-text Tables 14.2.8, 14.2.13, and 14.2.14
Treatment
Placebo
AMR101 2 g daily
AMR101 4 g daily

n [1]
70
70
73

Apo B
Table for Percent Change in Apo B (mg/dL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
(Q1 , Q3)
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
Placebo
73
118.0 (39.0)
122.0 (41.0)
4.3 (22.1)
(-4.5 , 17.5)
AMR101 2 g daily
70
117.5 (35.0)
117.0 (39.0)
2.1 (12.3)
(-4.7 , 7.6)
AMR101 4 g daily
75
121.0 (34.0)
117.0 (33.0)
-3.8 (15.7)
(-11.9 , 3.8)
Difference (Tmt 1 – Tmt 2)
Parameter
Estimated
Adjusted
Median
Treatment Comparison
95% CI
p-value p-value [4]
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-8.5
(-13.5 , -3.2) 0.0019
0.0019
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-2.6
(-7.8 , 1.9)
0.2367
0.2367
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The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the Visit 4 (Week 0) measurement. If missing, the last valid measurement prior to
dosing with study drug was used.
3. The Week 12 endpoint was defined as the Visit 7 (Week 12) measurement. If missing, the LOCF method
was used.
4. The adjusted p-value was obtained from applying Hommel’s multiple comparison procedure to the p-value
from the treatment comparison between AMR101 4 g or 2 g with placebo.
CI = confidence interval; IQR = interquartile range; LOCF = last observation carried forward; Q1 = first
quartile; Q3 = third quartile; Tmt = treatment.
Sources: Post-text Tables 14.2.10, 14.2.13, and 14.2.14

Labeling
The labeling is in transition. This reviewer’s assessment will be communicated in the meeting. If
needed, an addendum to this review will be written.

2.

INTRODUCTION

Note: Tables and Figures presented in this document are referenced by “below” or “above”.
Those referenced with an extended numbering system are in the NDA Study Report. Unless
mentioned otherwise, the source of all information is the sponsor’s submission. The reviewer’s
interpretations, comments, or conclusions are clearly identified under notes, comments, or
separate sections.
Appendix I is a list of abbreviations.

2.1 Overview
This reviewer has reviewed AMR-01-01-0016 MARINE Study (Completed except for the
Extension Period):
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Vascepa™ (icosapent ethyl), a highly purified formulation of ethyl eicosapentaenoic
acid, the ethyl ester of an essential fatty acid, was evaluated for the treatment of patients
with hypertriglyceridemia.
Triglyceride levels are currently classified into the following categories: desireable
(<150 mg/dL), borderline high (150-199 mg/dL), high (200-499 mg/dL), and very high
(≥500 mg/dL). The prevalence of TG level ≥150 mg/dL is higher in men than women (35.4%
v. 26.8%) and is highest in people over the age of 40 years (Miller 2011).
Overall 31% of the adult US population has a TG level ≥150 mg/dL (Miller 2011), and it is
estimated that approximately 1.7% (3.4 million) of Americans have severe
hypertriglyceridemia with TG levels between 500 and 2000 mg/dL (Christian 2011).
Causes of hypertriglyceridemia include genetic causes such as familial combined
hyperlipidemia, familial dysbetalipoproteinemia, endogenous hypertriglyceridemia,
chylomicron retention disease, lipoprotein lipase deficiency, Apo C-II deficiency, and
hepatic lipase deficiency, as well as metabolic causes, including lipodystrophy,
nonalcoholic steatohepatitis, hypothyroidism, diabetes mellitus, and chronic renal
insufficiency, and drug and toxin causes, including use of alcohol, bile-acid sequestrants,
estrogen-related compounds, and protease inhibitors (Kwiterovich 2010).
Despite the currently available treatments for dyslipidemia and hypertriglyceridemia,
patients remain at a high risk for cardiovascular events (Fruchart 2008). A meta-analysis
with data from over 90,000 subjects (at least 18,686 of whom had diabetes and were taking
statins) across 14 studies demonstrated that one in seven treated patients experienced CV
events over five years (Biagent 2005, CTT 2008). This residual risk is the target of current
treatments for hypertriglyceridemia in patients with mixed dyslipidemia.
The currently available therapies used to treat elevated triglycerides include statins,
fibrates, niacin, and omega-3 fatty acids.
Title of Study: A Phase 3, Multi-Center, Placebo-Controlled, Randomized, DoubleBlind, 12-Week Study With an Open-Label Extension to Evaluate the Efficacy and
Safety of AMR101 in Patients With Fasting Triglyceride Levels ≥500 mg/dL and ≤2000
mg/dL: The AMR101 MARINE Study
Investigators: For the list of investigators, see Appendix 16.1.4.
Study Sites: 54 sites in North America, Europe, India, and South Africa
Publication (reference): None
Study Period: Double-Blind Treatment Period: 12 weeks DoubleBlind Treatment Period + Open-Label Extension: 52 weeks
Initiation Date (First Patient Screened): 14 Dec 2009
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Last Patient Screened: 03 Jun 2010
First Patient Randomized: 28 Jan 2010
Last Patient Randomized: 27 Jul 2010
Completion Date of Double-Blind Treatment Period: 19 Oct 2010
Database Lock for Double-Blind Treatment Period: 12 Nov 2010
Database Unblinding for Double-Blind Treatment Period: 16 Nov 2010
Phase of Development: 3
Study Objectives:
Primary: The primary objective of the study was to determine the efficacy of AMR101 2
g daily and 4 g daily, compared to placebo, in lowering fasting triglyceride (TG) levels
in patients with fasting TG levels ≥500 mg/dL and ≤2000 mg/dL (≥5.6 mmol/L and
≤22.6 mmol/L).
Secondary and exploratory: The secondary and exploratory objectives of the study were as
follows:
1. To determine the safety and tolerability of AMR101 2 g daily and 4 g daily;
2. To determine the effect of AMR101 on lipid profiles, including
total cholesterol (TC), non-high-density lipoprotein cholesterol (nonHDL-C) low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C), and very low-density lipoprotein
cholesterol (VLDL-C);
3. To determine the effect of AMR101 on very low-density lipoprotein
triglycerides (VLDL-TG);
4. To determine the effect of AMR101 on apolipoprotein A-I (apo A-I),
apolipoprotein B (apo B), apo A-I/apo B ratio, lipoprotein(a) (Lp[a]), and
lipoprotein-associated phospholipase A2 (Lp-PLA2);
5.

To determine the effect of AMR101 on low-density lipoprotein (LDL)
particle number and size;

6. To determine the effect of AMR101 on oxidized LDL and remnantlike particle cholesterol (RLP-C);
7. To determine the effect of AMR101 on fasting plasma glucose (FPG) and
hemoglobin A1c (HbA1c);
8. To determine the effect of AMR101 on insulin resistance;
9. To determine the effect of AMR101 on high-sensitivity C-reactive
protein
(hsCRP);
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10. To determine the effect of AMR101 on intracellular adhesion
molecule-1 (ICAM-1), interleukin-6 (IL-6), and plasminogen activator
inhibitor-1 (PAI-1);
11. To determine the effects of AMR101 on fatty acid concentrations
(including eicosapentaenoic acid [EPA]) in plasma and red blood cell
membranes;
12. To explore the relationship between baseline fasting TG levels and
the reduction in fasting TG levels; and
13. To explore the relationship between changes in fatty acid
concentrations (including EPA) in plasma and red blood cell membranes and
the reduction in fasting TG levels.
Methodology: This Phase 3, multi-center study consisted of a 6- to 8-week screening/washout
period (which included a diet and lifestyle stabilization period and a TG qualifying period), a
12-week double-blind treatment period, and a 40-week open-label extension period.
Note: Although the objectives and design of each period are included in this report, only the
statistical methodology and results for the double-blind treatment period are presented. A
separate report will be generated for the open-label extension period.
Screening Period
The screening period included a 4- to 6-week diet and lifestyle stabilization period and
washout period followed by a 2-week TG qualifying period. Patients on statin therapy (with or
without ezetimibe) at screening were evaluated by the investigator as to whether this therapy
could have been safely discontinued at screening, or if it was to have been continued. If statin
therapy (with or without ezetimibe) was to be continued, dose(s) must have been stable for
≥4 weeks prior to the TG baseline qualifying measurements for randomization (i.e., Visit 2
[Week -2]). Patients taking non-statin, lipid-altering medications (niacin >200 mg daily, fibrates,
fish oil, other products containing omega-3 fatty acids, or other herbal products or dietary
supplements with potential lipid-altering effects), either alone or in combination with statin
therapy (with or without ezetimibe), at the time of screening must have been able to safely
discontinue them at screening.
The screening visit (Visit 1) was to occur at either 6 weeks before randomization for patients not
on lipid-altering therapy at screening or for patients who did not need to discontinue their
current lipid-altering therapy or at 8 weeks before randomization for patients who required
washout of their current lipid-altering therapy at screening. All patients were to receive
counseling regarding the importance of the National Cholesterol Education Program
Therapeutic Lifestyle Changes diet and received instructions on how to follow this diet at the
screening visit. In addition, patients who required washout of lipid-lowering therapy began the
6-week washout period at screening (Week -8).
At Week -2, all eligible patients were to enter the TG qualifying period. Patients were to have
their fasting TG level measured at Visit 2 (Week -2) and Visit 3 (Week -1). In order to enter the
12-week double-blind treatment period, patients must have had an average fasting TG level
≥500 mg/dL and ≤2000 mg/dL (≥5.6 mmol/L and ≤22.6 mmol/L) based on the average
(arithmetic mean) of the Visit 2 (Week -2) and Visit 3 (Week -1) values. If a patient’s average
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TG level from Visit 2 to Visit 3 fell outside the required range for entry into the study, an
additional TG measurement could have been made 1 week later at Visit 3.1. If a third
sample was collected at Visit 3.1, entry into the study was to be based on the average
(arithmetic mean) of the TG values from Visits 3 and 3.1.
Double-Blind Treatment Period
After confirmation of qualifying fasting TG values, eligible patients were to enter a
12-week randomized, double-blind treatment period. At Visit 4 (Week 0), patients were
randomly assigned to 1 of the following treatment groups: AMR101 2 g daily, AMR101 4 g
daily, or placebo.
Approximately 80 patients per treatment group were to be randomized in this study.
Stratification was by baseline TG level (≤750 mg/dL or >750 mg/dL [≤8.5 mmol/L or >8.5
mmol/L), gender, and the use of statin therapy at randomization (currently treated or not
currently treated with statin therapy).
During the double-blind treatment period, patients were to return to the site at Visit 5 (Week 4),
Visit 6 (Week 11), and Visit 7 (Week 12) for efficacy and safety evaluations.
Open-Label Extension Period
Patients who completed the 12-week double-blind treatment period were eligible to enter a 40week open-label extension period at Visit 7 (Week 12). All patients were to receive open-label
AMR101 4 g daily. From Visit 7 (Week 12) until the end of the study, changes to the lipidaltering regimen were permitted (e.g., initiating, restarting, or increasing the dose of statin
or adding/restarting non-statin, lipid-altering medications), as guided by standard practice
and prescribing information.
After Visit 8 (Week 16), patients were to return to the site every 12 weeks until the last visit
at Visit 11 (Week 52).
Duration of Treatment: 52 weeks: 12 weeks of double-blind treatment followed by 40 weeks
of open-label treatment
Number of Patients:
Planned (randomized): 240
Screened: 610
Randomized: 229
Completed double-blind period: 215 (94% of randomized patients)
Discontinued from double-blind period: 14 (6% of randomized patients)
Diagnosis and Main Criteria for Inclusion: The population for this study was men and women
>18 years of age with a body mass index (BMI) ≤45 kg/m2. Patients on lipid-lowering therapy
and patients not on lipid-lowering therapy were eligible to enroll in the study. Patients had to
have an average TG level ≥500 mg/dL and ≤2000 mg/dL from Visit 2 and Visit 3 or
Visit 3 and Visit 3.1 to be eligible for randomization.

11
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Criteria for Evaluation:
Efficacy: The primary efficacy variable for the double-blind treatment period was percent
change in TG from baseline to Week 12 endpoint.
The secondary efficacy variable for the double-blind treatment period included the
following:
•

Percent changes in VLDL-C, Lp-PLA2, and apo B from baseline to Week
12 endpoint.

Statistical Methods: Efficacy evaluations were performed on the intent-to-treat (ITT)
population. The primary efficacy analysis was also repeated on the per-protocol population. All
efficacy statistical assessments are presented by randomized treatment group.
Descriptive statistics (n, mean, standard deviation, median, minimum, and maximum or first
and third quartile for non-parametric statistics) for the baseline and post-baseline
measurements, the percent changes, or changes from baseline are presented by treatment group
and by visit for all efficacy variables.
The primary efficacy analysis was performed using an analysis of covariance (ANCOVA)
model with treatment, gender, and the use of statin therapy at randomization as factors and
baseline TG value as a covariate. The statistical modeling assumptions were examined.
Since significant departures from normality were observed, the alternative non-parametric
analysis was performed. The Wilcoxon rank-sum test was used for the treatment comparisons
and medians and quartiles were provided for each treatment group. Estimates for the median of
the treatment differences and Hodges-Lehmann 2-tailed 95% and 99% confidence intervals were
provided for each treatment comparison.
A step-down testing procedure (also called fixed-sequence testing) was to be performed. That is,
only in the case in which AMR101 4 g daily was shown to have a greater TG reducing effect
compared to placebo was the AMR101 2 g daily group to be tested as a primary endpoint. The
principle of step-down testing procedures guaranteed that the family-wise error rate was
properly controlled.
For the analysis of secondary efficacy parameters, ANCOVA models were used with treatment,
gender, baseline TG category (≤750 mg/dL or >750 mg/dL [≤8.5 mmol/L or >8.5 mmol/L]),
and the use of statin therapy at randomization as factors and the baseline value of the tested
parameter as a covariate. For the analysis of exploratory efficacy parameters, an ANCOVA
model was used with treatment as a factor and the baseline value of the tested parameter as a
covariate. For the exploratory efficacy parameters, multiple comparisons were not used and the
ANCOVA output was considered descriptive. For the analysis of the secondary and selected
exploratory efficacy variables, the statistical modeling assumptions were examined. When
significant departures from normality were observed, the alternative non-parametric analysis
was performed.
When the parametric analysis was performed, the least-squares (LS) means, standard errors, and
2-tailed 95% confidence intervals for each treatment group and for the comparisons between
each AMR101 group and placebo were provided. When the non-parametric analysis was
12
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performed, the Wilcoxon rank-sum test was used for the treatment comparisons and medians
and quartiles were provided for each treatment group. Estimates for the median of the
treatment differences and Hodges-Lehmann 2-tailed 95% and 99% confidence intervals
were provided for each treatment comparison.

2.2 Data Sources
\\Cdsesub1\evsprod\NDA202057\0000\m5

3.

STATISTICAL EVALUATION
3.1 Data and Analysis Quality
No concern was detected.
3.2 Evaluation of Efficacy
Study Design and Endpoints

Overall Study Design and Plan – Description
MARINE (AMR-01-01-0016)

MARINE was a Phase 3, randomized, double-blind, placebo-controlled, multi-center study
designed to assess the efficacy and safety of Vascepa for the treatment of patients with very
high TG levels in combination with a low fat, low cholesterol diet and existing stabilized
statin therapy, if applicable. The main objective of this study was to assess the efficacy of
AMR101 for the treatment of patients with very high TG levels (≥500 mg/dL and
≤2000 mg/dL [≥5.6 mmol/L and ≤22.6 mmol/L]). For this study, dosages of 2 g daily and 4
g daily were selected for the 12-week double-blind treatment period, and 4 g daily was
selected for the 40-week open-label extension period. Since the peak TG-lowering effect is
achieved between 4 and 8 weeks, the sponsor expected the planned treatment duration of 12
weeks to allow an accurate characterization of the treatment effect and dose response.
After a 4- to 6-week diet and lifestyle stabilization period, patients entered a 2-week TG
qualifying period, where eligible patients were to have an average fasting TG level of ≥500
mg/dL to enter the 12-week double-blind treatment period.

13
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A total of 229 patients were randomized to receive 4 g/day Vascepa, 2 g/day Vascepa, or
placebo for the 12-week double-blind treatment period. Stratification was by baseline TG
level (≤750 mg/dL or >750 mg/dL [≤8.5 mmol/L or >8.5 mmol/L]), gender, and
the use of statin therapy at randomization (currently treated or not currently treated with
statin therapy).
Patients who completed the 12-week double-blind treatment period were eligible to enter a
40-week, open-label extension period, in which all patients were to receive open-label 4
g/day Vascepa and attend study visits every 12 weeks.
While the protocol prohibited the use of concomitant lipid-altering therapies, patients who
could not be safely discontinued from statin therapy (e.g., having a high risk for CVD) were
permitted to enroll in the study provided the statin dose was stable for ≥4 weeks prior to the
baseline TG qualifying period and all other lipid and biochemical criteria were met.
Enrolling patients on stable statin doses enabled the study to be consistent with current
medical practice and representative of the real world disease population.
Approximately 240 patients were to be randomized at 54 centers in North America, Europe,
India, and South Africa.
Figure below illustrates the study design. This Phase 3, multi-center study consisted of a 6to 8-week screening/washout period (which included a diet and lifestyle
stabilization period and a TG qualifying period), a 12-week double-blind treatment period, and
a 40-week open-label extension period.
Note: Although the objectives and design of each period are included in this report, only the
statistical methodology and results for the double-blind treatment period are presented. Another
report will be generated for the open-label extension period.
Figure for Study design

Eligible patients entered a 4- to 6-week lead-in period (6-week washout period for patients
on lipid-altering therapy and 4 weeks for patients not on lipid-altering therapy) followed by
a 2-week TG qualifying period (Visits 2 and 3). If TG levels were not within the required

14
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range for study entry, an additional TG measurement could have been taken (Visit 3.1).
Qualifying patients were randomized at Visit 4 and entered the 12-week double-blind
efficacy and safety measurement period.
TG = triglyceride; V = visit; wk = week.
Source: Study Protocol (see Appendix 16.1.1)

Double-Blind Treatment Period
After confirmation of qualifying fasting TG values, eligible patients were to enter a 12week, randomized, double-blind treatment period. At Visit 4 (Week 0), patients were to be
randomly assigned to 1 of the following treatment groups:
• AMR101 2 g daily,
• AMR101 4 g daily, or
• Placebo.
Approximately 80 patients per treatment group were to be randomized in this study.
Stratification was by baseline TG level (≤750 mg/dL or >750 mg/dL [≤8.5 mmol/L or >8.5
mmol/L]), gender, and the use of statin therapy at randomization (currently treated or not
currently treated with statin therapy).
During the double-blind treatment period, patients were to return to the site at Visit 5 (Week 4),
Visit 6 (Week 11), and Visit 7 (Week 12) for efficacy and safety evaluations.
The primary efficacy variable for the double-blind treatment period was percent change in TG
from baseline to Week 12 endpoint.
The secondary efficacy variable for the double-blind treatment period included the following:
•

Percent changes in VLDL-C, Lp-PLA2, and apo B from baseline to Week 12 endpoint.

There were many exploratory efficacy variables for the double-blind treatment period.
Patient Disposition, Demographic and Baseline Characteristics
Disposition of Patients
There were 14 subjects who discontinued study medications during the double-blinded treatment
period: 5, 6, and 3 subjects from the placebo, 2 g daily, and 4 g daily treatment groups,
respectively. The listing for these subjects along with the reasons for discontinuation and lengths
(in days) of study medication exposure is presented below.
Time in days to study medication discontinuation is displayed similar to a survival graph in
Figure below. Ninety-four percent (215/229) of subjects have completed the assigned study
medication regimens which are considered to be ‘censored’ in the analysis. The corresponding
15
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life-table presentation is given in the Table. There is no statistical difference in study medication
discontinuation among the three treatment groups (p=0.5778). The statistical analysis was
conducted with the SAS procedure LIFETEST.
Two of the discontinuations (one in the placebo group after 41 days and one in the AMR101 4
g/day group after 10 days) were caused by triglyceride (TG) levels exceeding 2000 mg/dL in the
double-blind period. These discontinuations were not due to an excessive increase of TG during
the treatment period because both patients had TG levels exceeding 2000 mg/dL at baseline (they
were randomized because their qualifying TG level during screening did not exceed 2000
mg/dL). Both patients were included in the ITT population with their last TG value carried
forward. The percent change from baseline TG (Week 12 Endpoint with LOCF) was -24.4% in
the patient receiving placebo and +3.8% in the patient receiving AMR101 4 g/day.
There were only 4 subjects (3 in the placebo and one in the 2 g daily group) who discontinued
study medications due to adverse effects during double-blinded treatment period. Three of the 4
patients had an adverse event that was considered by investigators to be related to study drug: 2
patients in the placebo group (arthralgia and nausea) and 1 patient in the AMR101 2 g group
(diarrhea). The 4th patient, in the placebo group, whose adverse event was not related to study
drug discontinued from the study, was due to gout. The narratives for these subjects are listed in
the MARINE Clinical Study Report (in Section 14.3.3).
Time in days to study medication discontinuation due to adverse events is displayed in Figure 2.
In conclusion, study medication discontinuation was relatively infrequent in the MARINE trial
throughout the double-blinded treatment period, and did not differ between the active treatment
arms and placebo. Study medication discontinuation due to adverse effects was very rare, and
there was no suggestion of any increase with active drug treatment.
Time in Days to Study Medication Discontinuation (MARINE Study - Double Blind
Treatment Period, All Randomized Subjects)

16
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Note: the Y-axis indicates the probability of subjects remaining on study medication.
p-value from log-rank test is 0.5778.
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Time in Days to Study Medication Discontinuation Due to Adverse Events (MARINE
Study - Double Blind Treatment Period, All Randomized Subjects)

Note: the Y-axis indicates the probability of subjects remaining on study medication.
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Table below summarizes patient disposition during the double-blind treatment period. Of the 229
patients assigned randomly to treatment, 76 were assigned to the placebo group, 76 were
assigned to the AMR101 2 g group, and 77 were assigned to the AMR101 4 g group. Fourteen
(6.1%) patients discontinued from the double-blind treatment period: 7 (3.1%) patients
withdrew consent, 4 (1.7%) patients due to an adverse event, 2 (0.9%) patients with TG >2000
mg/dL, and 1 (0.4%) patient was lost to follow-up.
In total, 215 (93.9%) patients completed the double-blind treatment period of the study: 71
(93.4%) patients in the placebo group, 70 (92.1%) patients in the AMR101 2 g group, and 74
(96.1%) patients in the AMR101 4 g group
Table of Patient Disposition During the Double-Blind
Treatment Period – Randomized Population
Placebo
(N = 76)
Category
n (%)
Randomized
76 (100.0)
Without valid Week 11/Week 12 TG [1]
1 (1.3)
Completed 4 weeks in double-blind period [2] 74 (97.4)
Completed 12-week double-blind period
71 (93.4)
Early termination from double-blind period
5 (6.6)
Withdrawal of consent
1 (1.3)
Adverse event
3 (3.9)
1 (1.3)
Triglycerides >2000 mg/dL
Lost to follow-up
0 (0.0)
Randomized population
76 (100.0)
ITT population
75 (98.7)
Per-protocol population
71 (93.4)
Safety population
76 (100.0)

AMR101
2 g daily
(N = 76)
n (%)
76 (100.0)
3 (3.9)
73 (96.1)
70 (92.1)
6 (7.9)
4 (5.3)
1 (1.3)
0 (0.0)
1 (1.3)
76 (100.0)
73 (96.1)
67 (88.2)
76 (100.0)

AMR101
4 g daily
(N = 77)
n (%)
77 (100.0)
1 (1.3)
75 (97.4)
74 (96.1)
3 (3.9)
2 (2.6)
0 (0.0)
1 (1.3)
0 (0.0)
77 (100.0)
76 (98.7)
71 (92.2)
77 (100.0)

Total (N
= 229) n
(%)
229 (100.0)
5 (2.2)
222 (96.9)
215 (93.9)
14 (6.1)
7 (3.1)
4 (1.7)
2 (0.9)
1 (0.4)
229 (100.0)
224 (97.8)
209 (91.3)
229 (100.0)

See Section 9.7.1.1 for a definition of the analysis populations.
1. A patient with Week 11/Week 12 TG values was defined as a patient with valid values at Week 11,
Week 12, or both time points. A TG measurement without a recorded fasting status or with a recorded
non-fasting status was considered to be invalid. In addition, TG measurements taken >1 week after the last
dose of study drug were also considered to be invalid.
2. Includes patient who completed Visit 5 (Week 4) of the study.
ITT = intent-to-treat; TG = triglyceride.
Sources: Post-Text Tables 14.1.2 and 14.1.3

Figure below illustrates patient disposition for all enrolled (screened) patients.
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TG = triglyceride; wk = Week.
Sources: Post-text Tables 14.1.1 and 14.1.2

For a summary of patient disposition by region, see Post-text Table 14.1.4. For a summary of
patient disposition by country, see Post-text Table 14.1.5.
Reviewer’s Comment: No concern was detected.

Demographic and Other Baseline Characteristics
Table below summarizes demographics and baseline characteristics of the randomized
population. The mean age of patients was 52.9 years and the majority of patients (92.1%) were
≤65 years of age. Most patients were male (76.4%), White (88.2%), and not Hispanic or
Latino (96.5%). Approximately 75% of patients were not being treated with a statin at
randomization. Mean weight was 92.8 kg and mean BMI was 30.8 kg/m2.
20
Reference ID: 3132103

21

Median levels of TG at baseline were 696.5 mg/dL for the placebo group, 654.5
mg/dL for the AMR101 2 g group, and 679.5 mg/dL for the AMR101 4 g group. Overall,
90 (39.3%) patients had TG levels >750 mg/dL at baseline: 32 (42.1%) patients in the
placebo group, 29 (38.2%) patients in the AMR101 2 g group, and 29 (37.7%) patients in the
AMR101 4 g group.
The percentage of patients in each treatment group with type 2 diabetes was 27.6% in the
placebo group, 26.3% in the AMR101 2 g group, and 28.6% in the AMR101 4 g group. No
patients in the study had type 1 diabetes (see Post-text Table 14.1.12).
Pairwise comparisons of demographic and baseline characteristics were compared between
treatment groups with Fisher's Exact test for the categorical variables, and with the multiple
comparison method using the permutation procedure for p-value adjustment for the continuous
variables. The results are listed in Table below. All comparisons were statistically highly
nonsignificant.
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Table for Pairwise Comparisons of Demographic and Baseline Characteristics Between
Treatment Groups– Randomized Population (MARINE Study)

Characteristic
Age (years)
Age group (≤65 years / >65 years)
Gender (male / female)
Race Group (white / not white)
Ethnicity (Hispanic or Latino / Not Hispanic
or Latino)
Use of statins at randomization (on statin / not
on statin)
Presence of diabetes (present diabetes / past or
no diabetes)
Baseline triglycerides (mg/dL)
Triglyceride group (750 mg/dL / 750
mg/dL)
VLDL-C (mg/dL)
Lp-PLA2 (ng/mL)
Apo B (mg/dL)
Weight (kg)
Body mass index (kg/m2)

AMR101 2 g
vs
Placebo
0.9999
1.0000
1.0000
1.0000

p-value
AMR101 4 g
vs
Placebo
0.5613
0.7651
1.0000
0.8027

1.0000

0.3667

0.2095

1.000

0.8219

1.0000

1.0000

1.0000

0.8566

0.4534

0.9369

0.6703

0.7408

0.6222

1.0000

0.5075
0.4903
0.9912
0.9442
0.9647

0.9134
0.7089
0.8453
0.9956
0.6431

0.2793
0.9311
0.9058
0.9081
0.8002

AMR101
2 g vs 4 g
0.5776
1.0000
1.0000
1.0000

Placebo: N=76; AMR101 2 g/day: N=76; AMR101 4 g/day: N=77

Table for Summary of Demographic and Baseline Characteristics – Randomized Population
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Characteristic
Age (years)
n
Mean (SD)
Min – max
Age group (n, %)
≤65 years
>65 years
Gender (n, %)
Male
Female
Race (n, %)
White
Black or African American
Asian
Multiple
Other
Ethnicity (n, %)
Not Hispanic or Latino
Hispanic or Latino
Use of statins at randomization
(n, %)
Not currently treated with
statin therapy
Currently treated with statin
therapy
Presence of diabetes (n, %)
Present diabetes
Past or no diabetes
TG [1] (mg/dL)
n
Mean (SD)
Median
TG group (n, %)
≤750 mg/dL
>750 mg/dL
VLDL-C [2] (mg/dL)
n
Mean (SD)
Median

Placebo
(N = 76)

AMR101
2 g daily
(N = 76)

AMR101
4 g daily
(N = 77)

Total
(N = 229)

76
53.4 (8.34)
35 – 72

76
53.4 (9.34)
30 – 79

77
51.9 (10.27)
27 – 74

229
52.9 (9.34)
27 – 79

71 (93.4)
5 (6.6)

70 (92.1)
6 (7.9)

70 (90.9)
7 (9.1)

211 (92.1)
18 (7.9)

58 (76.3)
18 (23.7)

58 (76.3)
18 (23.7)

59 (76.6)
18 (23.4)

175 (76.4)
54 (23.6)

68 (89.5)
0 (0.0)
5 (6.6)
1 (1.3)
2 (2.6)

67 (88.2)
3 (3.9)
4 (5.3)
2 (2.6)
0 (0.0)

67 (87.0)
2 (2.6)
7 (9.1)
0 (0.0)
1 (1.3)

202 (88.2)
5 (2.2)
16 (7.0)
3 (1.3)
3 (1.3)

73 (96.1)
3 (3.9)

72 (94.7)
4 (5.3)

76 (98.7)
1 (1.3)

221 (96.5)
8 (3.5)

58 (76.3)

57 (75.0)

57 (74.0)

172 (75.1)

18 (23.7)

19 (25.0)

20 (26.0)

57 (24.9)

21 (27.6)
55 (72.4)

20 (26.3)
56 (73.7)

22 (28.6)
55 (71.4)

63 (27.5)
166 (72.5)

76
76
77
229
813.4 (390.92) 741.4 (310.37) 792.6 (400.58) 782.5 (369.27)
696.5
654.5
679.5
679.5
44 (57.9)
32 (42.1)
76
144.1 (81.32)
122.0

47 (61.8)
29 (38.2)

48 (62.3)
29 (37.7)

76
77
128.8 (60.75) 149.7 (105.28)
119.0
122.0

139 (60.7)
90 (39.3)
229
140.9 (84.63)
121.0

1.

Baseline was defined as the average of Visit 4 (Week 0) and the preceding lipid qualifying visit (either
Visit 3 [Week -1] or if it occurred, Visit 3.1) measurements. If the measurement at 1 visit was missing, the
other visit was used. If the measurements at both visits were missing, the last valid measurement prior to
dosing with study drug was used as the baseline value.
2. Baseline was defined as the Visit 4 (Week 0) visit. If missing, the last valid measurement prior to dosing
with study drug was used as the baseline value.
Apo B = apolipoprotein B; Lp-PLA2 = lipoprotein-associated phospholipase A2; Max = maximum;
min = minimum; SD = standard deviation; TG = triglyceride; VLDL-C = very low-density lipoprotein
cholesterol.
Sources: Post-text Tables 14.1.7 and 14.1.8

Table for Summary of Demographic and Baseline Characteristics – Randomized Population (Continued)
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Characteristic
Lp-PLA2 [2] (ng/mL)
n
Mean (SD)
Median
Apo B [2] (mg/dL)
n
Mean (SD)
Median
Weight [2] (kg)
n
Mean (SD)
Min – max
Body mass index [2] (kg/m2)
n
Mean (SD)
Min – max

Placebo
(N = 76)

AMR101
2 g daily
(N = 76)

AMR101
4 g daily
(N = 77)

Total
(N = 229)

70
70
74
214
288.8 (115.37) 267.3 (113.05) 274.0 (102.50) 276.6 (110.14)
253.0
235.0
248.5
246.0
76
120.4 (31.78)
119.0

76
77
121.0 (28.54) 123.1 (30.17)
118.5
121.0

229
121.5 (30.08)
120.0

76
93.0 (16.92)
61 – 157

76
92.1 (15.57)
59 – 144

77
93.2 (18.27)
61 – 160

229
92.8 (16.89)
59 – 160

76
31.0 (4.25)
23 – 44

76
30.8 (4.24)
22 – 43

77
30.4 (4.29)
22 – 43

229
30.8 (4.25)
22 – 44

1.

Baseline was defined as the average of Visit 4 (Week 0) and the preceding lipid qualifying visit (either
Visit 3 [Week -1] or if it occurred, Visit 3.1) measurements. If the measurement at 1 visit was missing, the
other visit was used. If the measurements at both visits were missing, the last valid measurement prior to
dosing with study drug was used as the baseline value.
2. Baseline was defined as the Visit 4 (Week 0) visit. If missing, the last valid measurement prior to dosing
with study drug was used as the baseline value.
Apo B = apolipoprotein B; Lp-PLA2 = lipoprotein-associated phospholipase A2; Max = maximum;
min = minimum; SD = standard deviation; TG = triglyceride; VLDL-C = very low-density lipoprotein
cholesterol.
Sources: Post-text Tables 14.1.7 and 14.1.8

Demographics and baseline characteristics for the ITT population were similar to those for the
randomized population. See Post-text Tables 14.1.9 and 14.1.10.
Reviewer’s Comment: The demographic and baseline characteristics were similar between
treatment groups.
For a summary of baseline BMI by country, see Post-text Table 14.1.11.
Figure below illustrates the distribution of patient’s baseline TG values by country for the ITT
population. In general, the distribution of baseline TG values was similar across each country
with median baseline TG values close to the overall median baseline for the ITT population. Five
patients had baseline TG values >2000 mg/dL (baseline was defined as the average of Visit 4
[Week 0] and the preceding lipid qualifying visit [either Visit 3 (Week -1) or if it occurred, Visit
3.1] measurements): 2 patients in South Africa (1 on placebo and 1 on AMR101 2 g/day),
and 1 patient each in Germany (AMR101 4 g/day), the Netherlands (AMR101 4 g/day), and
the United States (AMR101 4 g/day). See Post-text Data Listings 16.2.4.1 and 16.2.6.1.

Figure for Beanplot Distribution of Baseline TG Values Within Countries – Intent-to-Treat
Population
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Note: The gray areas illustrate the population density where a wider shape denotes more TG measurements per y-axis interval.
The small lines represent the individual TG measurements (1 per patient). The bold lines represent median baseline TG in each
region. The dotted line represents the overall median baseline TG.
Baseline was defined as the average of Visit 4 (Week 0) and the preceding lipid qualifying visit (either Visit 3 [Week -1] or if it
occurred, Visit 3.1) measurements. If the measurement at 1 visit was missing, the other visit was used. If the measurements at both
visits were missing, the last valid measurement prior to dosing with study drug was used as the baseline value.
Countries in the Western region included the US, South Africa, The Netherlands, Germany, Finland, and Italy. Countries in the
non-Western region included Russia, Ukraine, and India.
N = number of patients per country; TG = Triglyceride.
Sources: Post-text Data Listings 16.2.3.1, 16.2.4.1, and 16.2.6.1. This figure was provided by the Sponsor using the following
reference: Peter Kampstra (2008). Beanplot: A Boxplot Alternative for Visual Comparison of Distributions. Journal of Statistical
Software, Code Snippets 28(1). 1-9. URL http://www.jstatsoft.org/v28/c01/

Statistical Methodologies
From Statistical Analysis Plan, Version 4 (19 August 2010):
“3.

STATISTICAL METHODOLOGY

Two database locks are designed for this study. Efficacy and safety analyses for
the double-blind treatment period will be performed after the first database lock.
Analyses for the open-label extension period will be performed after completion
of the extension period and the second database lock.
3.1 Baseline, Endpoint, and Other Statistical Considerations
For TG, baseline will be defined as the average of Visit 4 (Week 0) and the
preceding lipid qualifying visit (either Visit 3 [Week -1] or if it occurs, Visit 3.1)
measurements. If the measurement at 1 visit is missing, the other visit will be used. If
the measurements at both visits are missing, the last valid measurement prior to dosing
will be used as the baseline measurement.
Baseline for all other efficacy and safety parameters will be the Visit 4 (Week 0)
measurement. If missing, the last valid measurement prior to dosing will be used as the
baseline measurement.
The Week 12 endpoint for TG is defined as the average of Visit 6 (Week 11) and Visit
7 (Week 12) fasting lipid measurements. If the measurement at one visit is
missing, the other visit will be used. If the measurements at both visits are missing, the
last post- baseline measurement during the double-blind period will be carried
forward (LOCF) as the endpoint measurement.
Week 12 endpoint for all other efficacy parameters will be the Visit 7 (Week 12)
measurement. If missing, the last post-baseline measurement during the doubleblind period will be used as the endpoint measurement.
For the efficacy and safety analysis during the open label extension period, the
extension period baseline is defined as the Week 12 endpoint value during the doubleblind period. The endpoint during the extension period is defined as the last valid
measurement during this period.
Any lipid measurement (TG, TC, HDL-C, LDL-C, non-HDL-C, and VLDL-C)
without a recorded fasting status or with a recorded non-fasting status will be
considered as invalid. LDL-C will be measured by ultracentrifugation (Beta Quant).
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During the double-blind treatment period and first 4 weeks of the open-label
extension period, the visit window will be defined as the scheduled time from
dosing date with a
7-day window. If two visits are scheduled to be 1 week apart, then a 3-day window
will be used to distinguish these two visits. During the remainder of the open-label
extension period, a 10-day visit window will be used.
Descriptive statistics (n, mean, standard deviation, median, minimum, and
maximum) will be used to summarize the continuous efficacy and safety data by
treatment group. For TG and other measurements that might violate the
normal
assumption, non-parametric statistics (n, minimum, Q1, median, Q3,
maximum, and inter-quartile range) will be provided. The count and frequency will be
used to tabulate the categorical measurements. All tests will be two-sided and
conducted at a 0.05 level of significance unless specified otherwise.
3.2 Analysis of Populations
The Intent-to-Treat (ITT), per-protocol, and safety populations defined below will
be used for the efficacy and safety analysis of the study data during the
double-blind treatment period. Efficacy and safety populations during the open label
extension period will be defined separately and specified with the extension period.
3.2.1

Randomized Population

The randomized population will include all patients who sign the informed consent
form and are assigned a randomization number at Visit 4 (Week 0). Baseline and
demographic characteristics will be summarized for this population.
…
3.4 Demographics and Baseline Characteristics
Differences in demographic and baseline characteristics will be tested using a chisquare test (for categorical variables) or a 1-way analysis of variance (ANOVA)
model with treatment as a factor (for continuous variables). If the normal assumption
is not satisfied for the continuous variable, the rank will be used as the
dependent variable in the ANOVA model. The p-values will be used as descriptive
statistics, primarily as an assessment of the adequacy of randomization.
If the randomization population is different than the ITT and/or safety populations,
additional demographics and baseline characteristics will be provided for ITT
and/or safety populations.
…
3.7 Analysis of Efficacy
Efficacy evaluations will be performed on the ITT population. The primary efficacy
analysis will also be repeated on the PP population. All efficacy statistical
assessments will be presented by randomized treatment group.
Descriptive statistics (n, mean, standard deviation, median, minimum, and maximum,
or Q1 and Q3 for non-parametric statistics) for the baseline and post-baseline
measurements, the percent changes, or changes from baseline will be presented by
treatment group and by visit for all efficacy variables to be analyzed.
3.7.1 Primary Efficacy Parameter (Double-Blind Period)
The primary objective of this study is to evaluate the ability of AMR101 4 g daily and
2 g daily to reduce fasting TG after 12 weeks compared to placebo. The primary
efficacy parameter is the change in fasting TG from baseline to Week 12 endpoint
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during the double-blind period. The baseline and Week 12 endpoint is defined
in Section 3.1, Baseline, Endpoint, and Other Statistical Considerations.
3.7.1.1 Primary Analysis of Primary Efficacy Parameter
The primary efficacy analysis will be performed using an analysis of covariance
(ANCOVA) model with treatment, gender, and the use of statin therapy at
randomization as factors and baseline TG value as a covariate. The least-squares
means, standard errors, and 2-tailed 95% and 99% confidence intervals for each
treatment group and for each comparison will be provided.
For the analysis of the primary efficacy variable, the change in TG from baseline
to Week 12 endpoint, the statistical modeling assumptions will be examined. If
significant departures from normality and/or homogeneity of variance are observed,
the analysis with ANCOVA model will be performed on the overall relative ranks of
the efficacy variable and the non-parametric analysis result will be presented.
Otherwise, the parametric analysis will be performed and reported.
The
below

sample

SAS

code

can

be

found

class trtmentn sex statin;
model TG_pc = trtmentn sex statin baseTG / ss1 ss3;
means trtmentn;
lsmeans trtmentn / cov stderr pdiff cl;
estimate "AMR101 2 g/day : Placebo" trtmentn 1 0 -1;
estimate "AMR101 4 g/day : Placebo" trtmentn 0 1 -1;
run;
The primary efficacy analysis will be based on the ITT population.
3.7.1.2

Hypothesis Testing Procedure for Primary Efficacy Parameter

The TG-reducing effect of AMR101 comparing to placebo will be tested with a
pre- specified sequence of hypotheses:
Hypothesis 1:
H1n: There is no significant difference between AMR101 4 g/day and
placebo in percent change in fasting TG from baseline to Week 12 endpoint:
H1a: Compared to plac b
Week 12 endpoint:

AMR101 4 g/day group has greater TG reduction at

Hypothesis 2:
H2n: There is no significant difference between AMR101 2 g/day and
p
percent change in fasting TG from baseline to Week 12 endpoint:
H2a: Compared to placebo, AMR101 2 g/day group has greater TG reduction at Week 12
endpoint:
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In the above hypotheses, μP is defined as the main effect of percent change in TG for
the placebo group, μ4 is defined as the main effect of percent change in TG for
AMR101 4 g, and μ2 is defined as the main effect for AMR101 2 g/day group.
A step-down testing procedure (also called fixed-sequence testing) will be followed
using the fixed testing order: H1 and then H2. Hypothesis 2 (comparing the
AMR101 2 g/day group to placebo) will be tested as a primary endpoint only if the
null hypothesis in Hypothesis 1 (H1n) is rejected at the pre-specified statistically
significant level of 0.01. That is, only in the case in which 4 g/day of AMR101 is
shown to have a greater TG- reducing effect compared to placebo will the 2 g/day of
AMR101 be tested as a primary endpoint. The principle of step-down testing
procedures guarantees that the family-wise error rate is properly controlled. In the
event that 4 g/day of AMR101 is not shown to have a greater TG-reducing effect
compared to placebo, the comparison of 2 g/day of AMR101 with placebo will be
tested as an exploratory analysis only.
3.7.1.3 Supportive Analyses of Primary Efficacy Parameter
The supportive analysis will be carried out for the primary efficacy variable based on
the per-protocol population to examine the impact due to premature dropouts and/or
major protocol deviations. The primary analysis will only be repeated based on the
completers during the double-blind treatment period with valid Week 11 and/or Week
12 fasting TG values (Week 11 and/or Week 12 without LOCF) to examine the impact
due to premature dropouts.
The primary analysis ANCOVA model will be repeated without gender and/or the use
of statin therapy at randomization as factor(s). Other supportive and sensitivity
analysis may be performed as data-driven analysis.
3.7.2 Secondary and Exploratory Efficacy Parameters (Double-Blind Period)
The secondary efficacy variables for the double-blind treatment period include
the percent changes in VLDL-C, Lp-PLA2, and apo B from baseline to Week 12
endpoint. The exploratory efficacy variables for the double-blind treatment
period include metabolic parameters, such as FPG, HbA1c, insulin resistance indices,
other lipid and lipoprotein parameters (including: TC, HDL-C, LDL-C,
calculated non-HDL-C, VLDL-TG, apo A-I, apo A-I/apo B, Lp(a), LDL particle
number and size, oxidized LDL, RLP-C), and other exploratory efficacy variables
(including hsCRP, ICAM-1, IL-6, PAI-1). For the lipid and lipoprotein
parameters, the percent change from baseline will be analyzed. For other exploratory
parameters, the change from baseline will be used.
3.7.2.1
Statistical Analysis of Secondary Efficacy
Parameters
Analysis of covariance models will be used for the analysis of secondary
efficacy variables with treatment, gender, baseline TG category (≤750 mg/dL or
>750 mg/dL
[≤8.5 mmol/L or <8.5 mmol/L]), and the use of statin therapy at randomization as
factors and the baseline value as a covariate. The least-squares means, standard
errors, and 2-tailed 95% confidence intervals for each treatment group and for the
comparisons between each AMR101 group and placebo will be provided.
d apoB), treatment
e I error rate within
APPEARS THIS WAY ON ORIGINAL

lsmeans trtmentn /pdiff=control('P') cl adjust=dunnett;
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3.7.2.2
Hypothesis Testing Procedure for Secondary Efficacy
Parameters
secondary endpoints. A set of p-values resulting from the pair-wise comparisons of
the ANCOVA model for secondary efficacy parameters will include:
x

The worst p-value for comparing AMR101 2 g/day vs. placebo, and
comparing
AMR101 4 g/day vs. placebo in VLDL-C reduction from baseline to Week 12,
x

The worst p-value for comparing AMR101 2 g/day vs. placebo, and
comparing
AMR101 4 g/day vs. placebo in Lp-PLA2 reduction from baseline to Week 12,
x

The worst p-value for comparing AMR101 2 g/day vs. placebo, and
comparing
AMR101 4 g/day vs. placebo in apo B reduction from baseline to Week 12.
That is, each secondary efficacy parameter will provide the worst p-value
when
comparing
AMR101
doses
with
placebo,
and
these three p-values to control the Type I
error rate of the treatment comparisons.
drug effect of AMR101 4 g/day vs.
placebo for all secondary efficacy parameters. It will also be applied to explore the
drug effect of AMR101 2 g/day vs. placebo for all secondary efficacy parameters.
In these 2 cases, each secondary efficacy parameter will contribute the p-value for
the comparison of corresponding dose with placebo before the multiple comparisons
among all secondary efficacy parameters.

PROC MULTTEST PDATA=PVALS HOMMEL;
3.7.2.3
Statistical Analysis of Exploratory Efficacy
Parameters
For exploratory analysis, an ANCOVA model will be used for the analysis with
treatment as a factor and the baseline value as a covariate. The comparisons
between AMR101 doses and placebo will be provided.
For the exploratory
efficacy parameters, multiple comparisons will not be used and ANCOVA output will
be considered descriptive.
3.7.3 Subgroup Analysis
Subgroup analyses of the primary and secondary efficacy variables during
the double-blind period will be performed for the following subgroups: age
group, race, gender, geographic region (Western [US, South Africa, The Netherlands,
Germany, Finland, Italy], and Non-Western [Russia, Ukraine, India]), baseline
statin use, the presence of diabetes, and baseline TG levels. The models to be used
for these analyses will include all terms in the ANCOVA model used for the primary
efficacy analysis plus factors for the subgroup of interest (when necessary). The
covariate/cofactor interactions with treatment will be explored if significant difference
between subgroups is detected.
3.11
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Interim Analysis
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No interim analyses are planned for this study.
4. SAMPLE SIZE DETERMINATION
The primary efficacy variable is the percent change in fasting TG levels from baseline
to Week 12. A sample size of 69 completed patients per treatment group will provide
>=90% power to detect a difference of 30% between AMR101 and placebo in
percent change from baseline in fasting TG levels, assuming a standard
deviation of 45% in TG measurements and a significance level of p <0.01. To
accommodate a 15% drop-out rate from randomization to completion of the
double-blind treatment period, a total of 240 randomized patients is planned (80
patients per treatment group).”

Changes in the Conduct of the Study or Planned Analyses
Changes in the Conduct of the Study
The original protocol was dated 06 May 2009. Amendment 1 (18 Mar 2010) to the
protocol provided clarification of study procedures and minor editorial changes. The
following changes were of key importance:
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•

The secondary objectives of the study were changed to “secondary and
exploratory” objectives. Objectives were clarified and may have been changed
from secondary to exploratory.

•

The number of study centers was changed from 50 to 60.

•

The parameter interleukin-2 was not measured. It was replaced with IL-6. The
schedule of procedures was altered to include time points for IL-6
measurements.

•

Hematology parameters were clarified throughout the protocol. The parameter
“change in red blood cell membrane EPA content” was omitted. The changes
in plasma concentrations of fatty acids were changed to include
dihomo-ã-linolenic acid (DGLA), EPA/AA ratio, oleic acid (OA)/stearic acid
(SA) ratio, and total omega-3 acid/total omega-6 acid ratio and to exclude
palmitic acid. The schedule of procedures was altered to reflect these changes.

•

It was clarified that LDL-C would be measured by ultracentrifugation (Beta
Quant).

•

The primary efficacy analysis was changed to be performed using an
ANCOVA model rather than a 2-way ANCOVA model.

•

Inclusion criteria were changed to state that women of childbearing potential
must have agreed to use an effective method of birth control for 9 days after
the last dose of study drug (in addition to the duration of the study), unless
their partner was surgically sterile or they were abstinent. It was clarified that
women in Denmark could not use abstinence as a method of avoiding
pregnancy and had to use 1 or more approved contraceptive methods even if
their partner was surgically sterile.

•

Prohibited concomitant medications were clarified. Patients were excluded if
they used non-study, non-statin, lipid-altering medications or supplements
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after study Visit 1 and/or during the double-blind treatment period. The
protocol was clarified to permit the use of inhalation or nasal corticosteroids.
•

The exclusion criteria were modified to exclude patients with known familial
LPL impairment or deficiency and to exclude patients with ALT or AST
levels >3 × ULN. The use of alcohol and illicit drugs in the exclusion criteria
was also clarified.

•

Study drug storage temperatures were changed to 59-86°F (15-30°C) and it
was clarified that study drug was to be stored in the original package.

•

Guidelines for exposure in utero were changed to omit the reporting of a
patient’s partner’s pregnancy.

•

Sites were to be alerted by the central laboratory in the event of any patient
with a TG level >2300 (26.0 mmol/L) mg/dL during the screening period or a
TG level >2000 mg/dL (>22.6 mmol/L) during the double-blind treatment
period or open-label extension periods.

•

Criteria for withdrawal of lipid-altering drugs at screening were clarified.

•

Heart rate was added to the measurement of vital signs.

•

Blood samples for chemistry and hematology and a urine sample for
urinalysis was added to the Visit 8 (Week 16) procedures.

•

A reference to the 2008 version of the Declaration of Helsinki (for regions
where it is accepted) was added to the protocol.

•

The original laboratory contracted to measure plasma phospholipid and red
blood cell content of EPA was replaced with new vendors. No samples were
analyzed at the original laboratory.

•

The definition of CHD risk equivalents was updated to a 10-year risk ≥20%.

Changes in the Planned Analyses
The following parameters were measured but are not reported in this document:
DGLA, OA, SA, OA/SA ratio, and other omega-3, omega-6, and omega-9 fatty acids.
The results of the analyses of these parameters will be presented in a separate report.
A typographical error in the protocol and the statistical analysis plan stated that
apo A-I/apo B would be evaluated. However, the ratio of apo B/apo A-I was
calculated as part of the analysis.
A typographical error in the protocol and the statistical analysis plan stated that
EPA/AA would be evaluated. However, the ratio of AA/EPA was calculated as part
of the analysis.
The following analyses were conducted after database lock:
•

Reference ID: 3132103

Efficacy analyses performed for the subgroups were modified to match the
analysis for the entire ITT population. For example, all subgroup analyses for
TG were performed using a non-parametric analysis since a non-parametric
analysis was used for TG for the entire ITT population.
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•

An analysis of TG comparing patients currently treated with statin therapy to
patients not currently treated with statin therapy was added. The analysis
compared percent change in TG from baseline to Week 12 endpoint adjusting
for the effects within each subgroup. The adjusted percent change was
calculated by subtracting the median placebo percent change for each
subgroup.

•

An analysis and summary table were added for insulin.

•

Exploratory analyses for EPA concentrations and fatty acid parameters were
modified to exclude outliers. Outliers were identified within each treatment
group as values <the first quartile (Q1)–1.5 × IQR or >the third quartile
(Q3)+1.5 × IQR.

• Study medication compliance was tabulated for subjects with <90%
compliance and ≥90% compliance.
•

The summary of worst ALT, AST, and creatine kinase abnormalities was
modified to include only abnormalities that occurred during the double-blind
treatment period (any abnormalities that occurred prior to dosing were
excluded from this analysis).

•

Adverse events with start dates on the date of first dose were evaluated to
determine whether or not the adverse events were treatment-emergent.
Adverse events based on procedures performed prior to dosing on the date of
first dose are not considered treatment-emergent.

Reviewer’s Comment: As long as the data provided by the sponsor were not compromised, none
of above is of concern because this reviewer performed analyses independently.
Results and Conclusions
Primary Efficacy Evaluation
Table below presents the results for percent change from baseline to Week 12 endpoint in fasting
TG for the ITT population. Median baseline TG levels were higher in the placebo group than in
the AMR101 2 g and 4 g groups. The median percent change in TG from baseline to Week 12
endpoint was -26.6% for the AMR101 4 g group, -7.0% for the AMR101 2 g group, and 9.7%
for the placebo group.
The estimate of the median of the treatment difference between the AMR101 4 g group and
the placebo group was -33.1%. This treatment difference was statistically significant (p<0.0001).
The estimate of the median of the treatment difference between the AMR101 2 g group and
the placebo group was -19.7%. This treatment difference was statistically significant (p=0.0051).
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Table for Percent Change in Fasting TG (mg/dL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
(Q1 , Q3)
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
Placebo
75
703.0 (426.5)
745.5 (886.5)
9.7 (61.6)
(-19.2 , 42.3)
AMR101 2 g daily
73
656.5 (303.5)
605.5 (415.0)
-7.0 (48.7)
(-30.1 , 18.6)
AMR101 4 g daily
76
679.5 (265.3)
502.0 (302.0)
-26.6 (41.2)
(-41.1 , 0.0)
Difference (Tmt 1 – Tmt 2)
Estimated
95% CI
Treatment Comparison
Median
99% CI
p-value
(-46.6 , -21.5)
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-33.1
(-50.3 , -17.2) <0.0001
(-33.3 , -5.6)
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-19.7
0.0051
(-38.0 , -1.6)
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
A step-down testing procedure was followed using the fixed order: AMR101 4 g daily and then 2 g daily. The
hypothesis for AMR101 2 g daily compared with placebo was tested only if the null hypothesis for AMR101
4 g daily compared with placebo was rejected. That is, the 2 g dose of AMR101 was only tested when the 4 g
dose was shown to have a greater TG reduction effect compared to placebo.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the average of Visit 4 (Week 0) and the preceding lipid qualifying visit (either
Visit 3 [Week -1] or if it occurred, Visit 3.1) measurements. If the measurement at 1 visit was missing, the
other visit was used. If the measurements at both visits were missing, the last valid measurement prior to
dosing with study drug was used as the baseline value.
3. The Week 12 endpoint was defined as the average of Visit 6 (Week 11) and Visit 7 (Week 12)
measurements. If the measurement at 1 visit was missing, the other visit was used. If the measurements at
both visits were missing, the last valid post-baseline measurement during the double-blind treatment
period was used as the endpoint measurement.
CI = confidence interval; IQR = interquartile range; Q1 = first quartile; Q3 = third quartile; TG = triglyceride;
Tmt = treatment.
Source: Post-text Table 14.2.1

Figure below displays the median percent change in fasting TG from baseline to Week 12 endpoint for each treatment group in the ITT
population.
Figure for Box-and-Whisker Plot of Median Percent Change in Fasting
TG (mg/dL) From Baseline to Week 12 Endpoint – Intent-to-Treat Population
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Each dot represents the percent change from baseline in TG for each patient. The horizontal line within each box
and corresponding value represent the median percent change in TG from baseline to Week 12 endpoint. The
bottom edge of each box represents Q1; the top edge of each box represents Q3. The whiskers extend to ≤1.5 × IQR from the box.
IQR = interquartile range; N = number of patients per treatment group; Q1 = first quartile; Q3 = third quartile; TG = triglyceride.
Source: Post-text Data Listing 16.2.6.1 (Note: This figure was provided by the Sponsor.)

Results for the per-protocol population were similar to those obtained for the ITT population. The estimates of the medians of
the treatment differences between the AMR101 groups and the placebo group were -34.8% and -20.9% for the AMR101 4g and 2 g
groups, respectively. See Post-text Table 14.2.3.
Results for patients with valid Week 11 and/or Week 12 fasting TG values (Week 11 and/or Week 12 without LOCF [i.e.,
completers]) were similar to those obtained for the ITT population. The estimates of the medians of the treatment differences
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AMR101 2 g daily:
Y variable PCHG:
N = 73
Slope = -0.0300786; Intercept = 20.387
r = -0.221604; r-squared = 0.0491084
AMR101 4 g daily:
Y variable PCHG:
N = 76
Slope = -0.0145821; Intercept = -3.70959
r = -0.137742; r-squared = 0.018973
Placebo:
Y variable PCHG:
N = 75
Slope = -0.00409546; Intercept = 26.6152
r = -0.027432; r-squared = 0.000752514

The Figure and Table below show the cumulative distribution of the primary efficacy variable
(percent change from baseline in fasting triglycerides) at endpoint (Week 12 Endpoint with
LOCF). It is clear that more patients in the 4 g daily group as compared with placebo achieved
reductions at the Week 12 Endpoint. For purposes of the table, percent change at Week 12 was
grouped into classes. The data in the Table show that 75.0% of patients in the 4 g daily
treatment group concentrate in the first four classes which corresponds to a reduction in TG at
the Week 12 Endpoint. This is 37.7% (absolute) more patients than in the placebo group.
Likewise, 57.5% of patients in the 2 g daily treatment group concentrate in the first four classes
which is 20.2% (absolute) more patients than in the placebo group.
In conclusion, the cumulative distributions of the primary efficacy variable support the main
findings of the study, that both AMR101 2 and 4 g/day significantly improve the percent change
from baseline in fasting triglycerides compared to placebo.
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Figure for Cumulative Distribution Function of Percent Change from Baseline for Fasting
Triglycerides (mg/dL) at Week 12 Endpoint (LOCF) (MARINE Study – DoubleBlind Treatment Period, ITT Population)

Placebo: N=75; AMR101 2 g daily: N=73; AMR101 4 g daily: N=76
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Table for Cumulative Distribution Function of Percent Change from Baseline
for Fasting Triglycerides (mg/dL) at Week 12 Endpoint (LOCF) (MARINE
Study – Double-Blind Treatment Period, ITT Population)
Cumulative Cumulative Cumulative Cumulative Cumulative Cumulative
Frequency Percent Frequency Percent Frequency Percent
% Change Class Placebo Placebo 2g Daily 2g Daily 4g Daily 4g Daily
< -75.00

.

.

.

.

-75.00 to <-50.00

4

5.33

9

-50.00 to <-25.00

11

14.67

22

2

2.63

12.33

8

30.14

10.53
43

56.58

-25.00 to <0.00

28

37.33

42

57.53

57

75.00

0.00 to <25.00

47

62.67

59

80.82

69

90.79

25.00 to <50.00

60

80.00

66

90.41

71

93.42

50.00 to <75.00

63

84.00

69

94.52

72

94.74

75.00 to <100.00

68

90.67

70

95.89

73

96.05

100.00 to <125.00

69

92.00

73

100.00

125.00 to <150.00

72

96.00

.

.

.

.

75

100.00

.

.

76

100.00

>150.00

75

98.68

Figure below displays the median percent change in fasting triglycerides (TG) over time during
the double-blind treatment period for the completers (N=215). Table below contains the data
displayed in the Figure. As defined in the protocol, completers are patients with valid Week 11
and/or Week 12 fasting TG values (with valid TG values from Week 11 and/or Week 12 visits,
without LOCF).
For both the AMR101 2 g and 4 g groups, the maximum effect on fasting TG reduction occurred
by Week 4. From Week 4 to Week 12, the triglyceride-lowering effects were maintained in the
AMR101 2 g and 4 g groups while triglyceride levels increased in the placebo group.
In conclusion, the graphs for responses over time for the completer set show that AMR101 2 g
and 4 g improved both the percent change and the absolute change from baseline in fasting
triglycerides compared with placebo by 4 weeks, with benefits maintained in the AMR101
treatment groups throughout the 12 week treatment period. The results of the primary efficacy
variable for the completers are similar to the results for all patients of the ITT population with
LOCF.
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Figure for Median Percent Change (with Q1 and Q3) in Fasting Triglycerides from
Baseline to Week 12 during the Double-Blind Treatment Period – Intent-to-Treat
Population, Completers (MARINE Study)

Completers are subjects with non-missing baseline and Week 12 endpoint values (i.e., with valid Week 11 and/or
Week 12 fasting triglyceride values):
Placebo: N=71; AMR101 2 g/day: N=70; AMR101 4 g/day: N=74
Vertical lines represent interquartile range
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Table for Percent Change in Fasting Triglycerides from Baseline to Week 12 during the
Double-Blind Treatment Period – Intent-to-Treat Population, Completers
(MARINE Study)
Baseline

Week 4

N
Week 11

Week 12

Week 4

Median (%)
Week 11

Week 12

71

71

70

71

-1.56

12.79

13.99

70

70

68

70

-11.37

-6.29

-5.64

74

74

74

74

-29.16

-28.64

-26.63

Week 4

Q1 (%)
Week 11

Week 12

Week 4

Q3 (%)
Week 11

Week 12

Week 4

IQR (%)
Week 11

Week 12

-28.72

-3.50

-15.73

26.91

52.73

45.00

55.62

56.23

60.73

-33.63

-38.29

-30.08

12.27

34.17

19.56

45.90

72.46

49.64

-45.73

-39.51

-41.13

-10.45

1.15

-1.32

35.28

40.66

39.81

Placebo
AMR101
2 g/day
AMR101
4 g/day

Placebo
AMR101
2 g/day
AMR101
4 g/day

Q1 = 1st quartile; Q3 = 3rd quartile; IQR = interquartile range (Q3 - Q1)
Completers are subjects with non-missing baseline and Week 12 endpoint values (i.e., with valid Week 11 and/or
Week 12 fasting triglyceride values)

A series of sensitivity analyses were performed utilizing the following multiple imputation
methods:




Expectation-Maximization (EM) algorithm
Markov chain Monte Carlo (MCMC) method
Propensity Score method

A Week 12 Endpoint value was defined as missing when the fasting triglyceride (TG) values for
both the Week 11 and Week 12 visits were missing. This is in accordance with the protocolspecified definition of completers: patients with valid Week 11 and/or Week 12 fasting TG
values (with valid TG values from Week 11 and/or Week 12 visits, without LOCF).
The results of this analysis are presented in Table below, compared to the LOCF method for
imputing missing values. For the comparisons between AMR101 4 g/day and placebo, all
methods resulted in highly significant differences (p <0.0001), showing greater reduction in the
estimated percent change from baseline in fasting TG with AMR101 4 g/day as compared to
placebo. For the comparisons between AMR101 2 g/day and placebo, most methods resulted in
statistically significant differences (p <0.01 for 2 out of the 3 alternate methods). The findings
are as expected since there are less than 5% missing values.
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The effects of dropouts were also investigated by plotting the efficacy results over time for each
treatment group for observed cases (OC) and for cases including last observation carried forward
(LOCF) values. The plots are presented in Figures below for percent TG change from baseline
(primary efficacy endpoint). Since values were carried forward from only 9 patients, the graphs
and the Week 12 Endpoint results are very similar between the OC and LOCF.
In conclusion, alternate methods for imputing missing values (different from LOCF) resulted in
similar results of the primary efficacy variable indicating the protocol-prespecified evaluation of
efficacy was not influenced by missing values.
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MARINE Study - Fasting Triglycerides
Percent Change from Baseline to Week 12 Endpoint
Results from Different Methods of Imputing Missing Week 12 Endpoint
Hodges-Lehmann (H-L) Estimates for difference between Placebo and 4g Daily Treatment Groups
Imputation method

H-L estimate
95% Confidence
99% Confidence
P-value
median difference
Interval
Interval
LOCFc
-33.132
(-46.573, -21.451)
(-50.340, -17.163)
<0.0001
EMd
-33.284
(-46.365, -20.204)
(-50.567, -16.002)
<0.0001
MCMCd
-33.189
(-45.840, -20.537)
(-49.896, -16.481)
<0.0001
Propensity Scored
-33.822
(-46.999, -20.646)
(-51.250, -16.395)
<0.0001
a
Relative increase in variance due to non-response
b
Fraction of missing information about the H-L estimates
c
from Clinical Study Report
d
Multiple Imputation Methods: complete-data inference with 5 imputations (seed number=501213)

Relative increase in
variancea
NA
0.0479
0.0121
0.0883

Fraction missing
informationb
NA
0.0467
0.0120
0.0842

Hodges-Lehmann (H-L) Estimates for difference between Placebo and 2g Daily Treatment Groups
Imputation method

H-L estimation
95% Confidence
99% Confidence
P-value
median difference
Interval
Interval
LOCFc
-19.655
(-33.297, -5.574)
(-37.991, -1.599)
0.0051
EMd
-20.123
(-34.538, -5.709)
(-39.165, -1/082)
0.0066
MCMCd
-18.622
(-33.652, -3.593)
(-38.523, 1.279)
0.0157
Propensity Scored
-19.720
(-34.378, -5.064)
(-39.102, -0.339)
0.0088
a
Relative increase in variance due to non-response
b
Fraction of missing information about the H-L estimates
c
from Clinical Study Report
d
Multiple Imputation Methods: complete-data inference with 5 imputations (seed number=501213)
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Relative increase in
variancea
NA
0.0320
0.1230
0.0810

Fraction missing
informationb
NA
0.0315
0.1148
0.0775
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Figure for Triglyceride Percent Change from Baseline versus Time from Baseline to Week 12
Endpoint for Observed Cases (OC) – ITT Population (MARINE)

Vertical lines represent interquartile range (IQR)
Treatment

Parameter
Week 4
Week 12 Endpoint
N
74
71
Median
-3.45
+10.57
Placebo
Q1 , Q3
-30.35 , +24.55
-18.41 , +42.33
IQR
54.90
60.74
N
73
70
Median
-12.30
-5.64
AMR101 2 g/day
Q1 , Q3
-33.44 , +12.27
-30.08 , +19.56
IQR
45.72
49.64
N
75
74
Median
-30.03
-26.63
AMR101 4 g/day
Q1 , Q3
-46.38 , -10.45
-41.13 , -1.32
IQR
35.92
39.81
Q1 = 1st quartile; Q3 = 3rd quartile; IQR = interquartile range (Q3 - Q1)
Values for median, Q1, Q3 and IQR are in percent.
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Figure for Triglyceride Percent Change from Baseline from Baseline to Week 12 Endpoint
with Last Observation Carried Forward (LOCF) – ITT Population (MARINE)

Vertical lines represent interquartile range (IQR)
Treatment

Parameter
Week 4
Week 12 Endpoint
N
74
75
Median
-3.45
+9.69
Placebo
Q1 , Q3
-30.35 , +24.55
-19.24 , +42.33
IQR
54.90
61.58
N
73
73
Median
-12.30
-6.96
AMR101 2 g/day
Q1 , Q3
-33.44 , +12.27
-30.08 , +18.60
IQR
45.72
48.68
N
75
76
Median
-30.03
-26.63
AMR101 4 g/day
Q1 , Q3
-46.38 , -10.45
-41.14 , +0.04
IQR
35.92
41.17
Q1 = 1st quartile; Q3 = 3rd quartile; IQR = interquartile range (Q3 - Q1)
Values for median, Q1, Q3 and IQR are in percent.
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Secondary Efficacy Evaluations
VLDL-C
Table below presents the results for percent change from baseline to Week 12 endpoint in VLDLC for the ITT population. Median baseline VLDL-C levels were similar in the treatment groups.
The median percent change in VLDL-C from baseline to Week 12 endpoint was -19.5% for the
AMR101 4 g group, 0.0% for the AMR101 2 g group, and 13.7% for the placebo group.
The estimate of the median of the treatment difference between the AMR101 4 g group and
the placebo group was -28.6%. This treatment difference was statistically significant (adjusted pvalue=0.0005). The estimate of the median of the treatment difference between the AMR101 2 g
group and the placebo group was -15.3%. This treatment difference was not statistically
significant after applying Hommel’s multiple comparison procedure (adjusted p-value=0.1152).
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Table for Percent Change in VLDL-C (mg/dL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
(Q1 , Q3)
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
Placebo
75
124.0 (81.0)
156.0 (141.0)
13.7 (68.8)
(-13.5 , 55.3)
AMR101 2 g daily
73
119.0 (62.0)
115.0 (59.0)
0.0 (51.8)
(-22.5 , 29.2)
AMR101 4 g daily
76
122.5 (94.0)
104.0 (91.0)
-19.5 (55.3)
(-35.7 , 19.6)
Difference (Tmt 1 – Tmt 2)
Parameter
Estimated
Adjusted
Median
Treatment Comparison
95% CI
p-value p-value [4]
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-28.6
(-43.4 , -13.9) 0.0002
0.0005
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-15.3
(-30.3 , -0.7) 0.0384
0.1152
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the Visit 4 (Week 0) measurement. If missing, the last valid measurement prior to
dosing with study drug was used.
3. The Week 12 endpoint was defined as the Visit 7 (Week 12) measurement. If missing, the LOCF method
was used.
4. The adjusted p-value was obtained from applying Hommel’s multiple comparison procedure to the p-value
from the treatment comparison between AMR101 4 g or 2 g with placebo.
CI = confidence interval; IQR = interquartile range; LOCF = last observation carried forward; Q1 = first
quartile; Q3 = third quartile; Tmt = treatment.
Sources: Post-text Tables 14.2.6, 14.2.13, and 14.2.14

Lp-PLA2
Table below presents the results for percent change from baseline to Week 12 endpoint in LpPLA2 for the ITT population. Median baseline Lp-PLA2 levels were similar in the treatment
groups. The median percent change in Lp-PLA2 from baseline to Week 12 endpoint was -17.1%
for the AMR101 4 g group, -5.1% for the AMR101 2 g group, and -2.4% for the placebo group.
The estimate of the median of the treatment difference between the AMR101 4 g group and
the placebo group was -13.6%. This treatment difference was statistically significant (adjusted pvalue=0.0006). The estimate of the median of the treatment difference between the AMR101 2 g
group and the placebo group was -5.1%. This treatment difference was not statistically
significant
after
applying
Hommel’s multiple comparison procedure (adjusted pvalue=0.2367).
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Table for Percent Change in Lp-PLA2 (ng/mL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
(Q1 , Q3)
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
Placebo
70
253.0 (126.0)
256.0 (146.0)
-2.4 (29.4)
(-15.9 , 13.5)
AMR101 2 g daily
70
235.0 (106.0)
220.5 (101.0)
-5.1 (24.1)
(-17.1 , 7.1)
AMR101 4 g daily
73
246.0 (116.0)
201.0 (100.0)
-17.1 (24.4)
(-26.2 , -1.7)
Difference (Tmt 1 – Tmt 2)
Parameter
Estimated
Adjusted
Median
Treatment Comparison
95% CI
p-value p-value [4]
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-13.6
(-20.2 , -6.3) 0.0003
0.0006
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-5.1
(-12.3 , 2.2)
0.1529
0.2367
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
Values of Lp-PLA2 >810 ng/ml (measured in 1 patient in the AMR101 2 g group) and <100 ng/mL (measured
in 1 patient in the AMR101 2 g group and 1 patient in the AMR101 4 g group) were imputed for analysis.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the Visit 4 (Week 0) measurement. If missing, the last valid measurement prior to
dosing with study drug was used.
3. The Week 12 endpoint was defined as the Visit 7 (Week 12) measurement. If missing, the LOCF method
was used.
4. The adjusted p-value was obtained from applying Hommel’s multiple comparison procedure to the p-value
from the treatment comparison between AMR101 4 g or 2 g with placebo.
CI = confidence interval; IQR = interquartile range; LOCF = last observation carried forward; Q1 = first
quartile; Q3 = third quartile; Tmt = treatment.
Sources: Post-text Tables 14.2.8, 14.2.13, and 14.2.14

Apo B
Table below presents the results for percent change from baseline to Week 12 endpoint in apo B
for the ITT population. Median baseline apo B levels were similar in the treatment groups. The
median percent change in apo B from baseline to Week 12 endpoint was -3.8% for the AMR101
4 g group, 2.1% for the AMR101 2 g group, and 4.3% for the placebo group.
The estimate of the median of the treatment difference between the AMR101 4 g group and
the placebo group was -8.5%. This treatment difference was statistically significant (adjusted
p-value=0.0019). The estimate of the median of the treatment difference between the AMR101 2
g group and the placebo group was -2.6%. This treatment difference was not statistically
significant (p=0.2367). Note: The adjusted p-value did not change after applying Hommel’s
multiple comparison procedure.
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Table for Percent Change in Apo B (mg/dL) From Baseline to Week 12
Endpoint – Intent-to-Treat Population
Percent Change
Week 12
From Baseline
Baseline [2]
Endpoint [3]
(Q1 , Q3)
Treatment
n [1] Median (IQR) Median (IQR) Median (IQR)
Placebo
73
118.0 (39.0)
122.0 (41.0)
4.3 (22.1)
(-4.5 , 17.5)
AMR101 2 g daily
70
117.5 (35.0)
117.0 (39.0)
2.1 (12.3)
(-4.7 , 7.6)
AMR101 4 g daily
75
121.0 (34.0)
117.0 (33.0)
-3.8 (15.7)
(-11.9 , 3.8)
Difference (Tmt 1 – Tmt 2)
Parameter
Estimated
Adjusted
Median
Treatment Comparison
95% CI
p-value p-value [4]
AMR101 4 g daily (Tmt 1) vs. placebo (Tmt 2)
-8.5
(-13.5 , -3.2) 0.0019
0.0019
AMR101 2 g daily (Tmt 1) vs. placebo (Tmt 2)
-2.6
(-7.8 , 1.9)
0.2367
0.2367
The median differences between the treatment groups and 95% CIs were estimated with the Hodges-Lehmann
method. P-value is from the Wilcoxon rank-sum test.
1. Only patients with non-missing baseline and Week 12 endpoint values were included.
2. Baseline was defined as the Visit 4 (Week 0) measurement. If missing, the last valid measurement prior to
dosing with study drug was used.
3. The Week 12 endpoint was defined as the Visit 7 (Week 12) measurement. If missing, the LOCF method
was used.
4. The adjusted p-value was obtained from applying Hommel’s multiple comparison procedure to the p-value
from the treatment comparison between AMR101 4 g or 2 g with placebo.
CI = confidence interval; IQR = interquartile range; LOCF = last observation carried forward; Q1 = first
quartile; Q3 = third quartile; Tmt = treatment.
Sources: Post-text Tables 14.2.10, 14.2.13, and 14.2.14

Note: I performed analyses for all the four efficacy variables above by parametric as well as
non-parametric methods. The sponsor’s claims above are acceptable. The 2 g dose results are
not robust.
Figure for Placebo-Adjusted Median Percent Change From Baseline to Week 12 Endpoint
in Key Lipid and Lipoprotein Concentrations – Intent-to-Treat Population
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3.3 Evaluation of Safety
I have not performed a safety evaluation.

4.

FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

Note: Adjustments for multiplicity in so many subgroups cannot be properly done on a post hoc basis,
when an adjustment method is not mentioned prospectively. Subgroup results should not be taken as
confirmatory.
Results of the demographic characteristics (at baseline) and other prognostic factors were presented
before. There were no significant imbalances between the treatment groups.
Interactions between Baseline Characteristics and Treatment on Percent TG Changes from
Baseline at Week 12 Endpoint (LOCF) for 4 g/day AMR101 versus Placebo (ITT population: 151
Subjects) (MARINE Study)
Baseline Characteristics
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§

p-value for interaction+
Pct changes

Ranked pct changes
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Statin use (yes/no)

0.0179

0.0361

Gender (female, male)

0.5112

0.5287

TG (≤750 mg/dL, >750 mg/dL)

0.6179

0.3245

Weight (<overall median, ≥overall median)

0.3397

0.8025

Region (western, non-western)

0.6835

0.4865

Presence of diabetes (yes/no)

0.1837

0.2346

Antihypertensive use (yes/no)

0.6010

0.9754

Antiplatelet use (yes/no)

0.2922

0.2909

Alcohol use (yes/no)

0.7063

0.7954

Tobacco use (yes/no)

0.7120

0.5420

§

Statin use, gender, and TG baseline measures are included in all the ANCOVA models; the remaining
characteristics are added to the model separately.
+
Interaction between the baseline characteristics and treatment groups

Statin use was an important factor since the interaction between treatment and statin use at
randomization was statistically significant at p<0.05 for 4 g/day AMR101 versus placebo, for both
percent change and ranked percent change. The comparisons of AMR101 to placebo within each
subgroup of patients with statin use and without statin use, using the non-parametric method were
provided in the NDA (see MARINE Clinical Study Report, Section 11.1.4.3) showing that in patients
who were on background statin therapy, the placebo-adjusted TG reduction was greater than in
patients not on background statin therapy.
Interactions between Baseline Characteristics and Treatment on Percent TG Changes from
Baseline at Week 12 Endpoint (LOCF) for 2 g/day AMR101 versus Placebo (ITT population: 148
Subjects) (MARINE Study)
Baseline Characteristics

§

p-value for interaction+
Pct changes

Ranked pct changes

Statin use (yes/no)

0.1274

0.6049

Gender (female, male)

0.1384

0.1535

TG (≤750 mg/dL, >750 mg/dL)

0.1247

0.0390

Weight (<overall median, ≥overall median)

0.2114

0.4406

Region (western, non-western)

0.2820

0.2744

Presence of diabetes (yes/no)

0.0937

0.0099

Antihypertensive use (yes/no)

0.8777

0.3434
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Antiplatelet use (yes/no)

0.8446

0.7583

Alcohol use (yes/no)

0.5768

0.4709

Tobacco use (yes/no)

0.8846

0.8235

§

Statin use, gender, and TG baseline measures are included in all the ANCOVA models; the remaining
characteristics are added to the model separately.
+
Interaction between the baseline characteristics and treatment groups

In the majority of subgroups examined, treatment effects for 2 g/day AMR101 versus placebo were
generally consistent with the overall findings of the study, with non-significant interaction p-values
(p>0.05). Two exceptions were for diabetes and baseline TG, which showed a significant interaction.
For the baseline TG subgroups, the median placebo-adjusted reduction in fasting TG at the 12 Week
Endpoint for 2 g/day AMR101 was -32.9% in subjects with baseline triglycerides >750 mg/dL (n=28;
p=0.0016) and -9.1% in subjects with baseline triglycerides ≤750 mg/dL (n=45; p=0.2816), showing
directional consistency but a smaller reduction in the subgroup with baseline TG ≤750 mg/dL (see
MARINE Clinical Study Report, Section 11.1.4.1).
In the patients with diabetes (27.5% of all patients in the study), the placebo-adjusted fasting TG level
for the 4 g/day group was reduced by 24.1% (p=0.1416) and for the 2 g/day group was increased by
6.6% (p=0.6648). These changes did not reach statistical significance, and the number of diabetics per
group was small (n=19-21 per treatment group) (see NDA, Section 2.7.3.3.3.4, and MARINE Clinical
Study Report, Table 14.2.112).
4.1

Gender, Race, Age, and Geographic Region
Gender
Table below presents the results for percent change from baseline to Week 12 endpoint in
fasting TG by gender. In males, median baseline TG levels were 740.0 mg/dL in the
placebo group, 654.5 mg/dL in the AMR101 2 g group, and 673.8 mg/dL in the
AMR101 4 g group. In females, median baseline TG levels were 550.3 mg/dL in the
placebo group, 681.0 mg/dL in the AMR101 2 g group, and 732.5 mg/dL in the
AMR101 4 g group.
In male patients, the median percent change in TG from baseline to Week 12
endpoint was -26.5% for the AMR101 4 g group, -3.4% for the AMR101 2 g group,
and 17.9% for the placebo group. The estimate of the median of the treatment
difference between the AMR101 4 g group and the placebo group was -36.1%. This
treatment difference was statistically significant (p<0.0001). The estimate of the
median of the treatment difference between the AMR101 2 g group and the placebo group was 25.3%. This treatment difference was statistically significant (p=0.0021).
See Post-text Table 14.2.84.
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medians of the treatment differences between the AMR101 groups and the placebo group
were -30.0% and -18.7% for the 4 g and 2 g groups, respectively.
Similar TG-lowering effects were seen in all subgroups analyzed (ISE Section 6).

4.2 Other Special/Subgroup Populations
Baseline statin use
Table below presents the results for percent change from baseline to Week 12 endpoint in
fasting TG by baseline statin use. In patients currently treated with statin therapy,
median baseline TG levels were 713.3 mg/dL in the placebo group, 591.5 mg/dL in
the AMR101 2 g group, and 650.0 mg/dL in the AMR101 4 g group. In patients not
currently treated with statin therapy, median baseline TG levels were 650.0 mg/dL in
the placebo group, 672.8 mg/dL in the AMR101 2 g group, and 679.5 mg/dL in the
AMR101 4 g group.
In patients currently treated with statin therapy, the median percent change in TG
from baseline to Week 12 endpoint was -29.5% for the AMR101 4 g group,
11.1% for the AMR101 2 g group, and 32.2% for the placebo group. The estimate of
the median of the treatment difference between the AMR101 4 g group and the
placebo group was -65.0%. This treatment difference was statistically significant
(p=0.0001). The estimate of the median of the treatment difference between the
AMR101 2 g group and the placebo group was -40.7%. This treatment difference was
statistically significant (p=0.0276). See Post-text Table 14.2.87.
In patients not currently treated with statin therapy, the median percent change in TG
from baseline to Week 12 endpoint was -26.4% for the AMR101 4 g group,
-10.2% for the AMR101 2 g group, and 6.4% for the placebo group. The estimate of
the median of the treatment difference between the AMR101 4 g group and the
placebo group was -25.8%. This treatment difference was statistically significant
(p=0.0002). The estimate of the median of the treatment difference between the
AMR101 2 g group and the placebo group was -16.4%. This treatment difference was
statistically significant (p=0.0360). See Post-text Table 14.2.88.
Table 2.5.4-3 Median Percent Change in Selected Endpoints by Statin Use Subgroup
(MARINE)
Endpoint
Statin Use Subgroup
Fasting TG
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Median % change from baseline (IQR)
Vascepa
Vascepa
4 g/day
2 g/day
Placebo

Placebo-adjusted median
p-value
Vascepa
Vascepa
4 g/day
2 g/day
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Statin
(n=18, 19, 19)
No Statin
(n=57, 57, 54)
hsCRP
Statin
(n=17, 19, 18)
No Statin
(n=55, 56, 52)
LDL-C
Statin
(n=18, 19, 19)
No Statin
(n=57, 57, 54)

32.2
(95.0)
6.4
(56.1)

-29.5
(42.7)
-26.4
(34.1)

11.1
(47.7)
-10.2
(45.6)

-65.0
p=0.0001
-25.8
p=0.0002

-40.7
p=0.0272
-16.4
p=0.0360

42.9
(75.0)
30.8
(86.1)

11.7
(169.1)
0.0
(92.2)

-30.6
(80.1)
31.7
(81.5)

-67.9
p=0.0098
-27.4
p=0.0311

-33.2
p=0.1707
-2.7
p=0.8297

-8.0
(66.8)
0.0
(38.8)

-8.5
(41.3)
-1.5
(37.4)

-3.7
(47.4)
0.9
(33.0)

-1.8
p=0.8434
-1.3
p=0.8317

+15.4
p=0.2674
+3.2
p=0.5873

The median differences between the treatment groups were estimated with the Hodges-Lehmann
method. P-values are from the Wilcoxon rank-sum test.
Source: MARINE CSR Post-text tables 14.2.87, 14.2.88, 14.2.97, 14.2.98; Statistical Analysis Report of Percent
change of baseline of high-sensitivity C-reactive protein from the MARINE (Double-Blind Period) and ANCHOR
Studies,
Post-text tables A-4, A-5

As shown in Table above, Vascepa showed a statistically significant (clearly for 4 g)
reduction in fasting TG levels in patients who were on statin therapy (approximately 25% of
the study population); the placebo-corrected TG-lowering effects were higher in the subgroup
of patients who used statins versus those not using statins for both dose groups. It was
expected to see lower percent reductions in this subgroup of patients as they would have
already experienced benefit from statin use. Differences in reductions in fasting TG levels in
the subgroup of patients who used statins were independent of baseline TG levels because all
subgroups had similar median baseline TG levels (650.0, 591.5, and 713.3 mg/dL for 4 g/day
Vascepa, 2 g/day Vascepa, and placebo, respectively). The treatment by statin use interaction
p-value provided on 2012-04-05 was statistically significant (p=0.089).
Similarly, the placebo-corrected reductions in hsCRP were greater in the subgroup of patients
who used statins versus those not using statins. The higher percent reductions in fasting TG
and hsCRP levels for patients using statins, compared to those who did not, suggests a
potentially synergistic effect between Vascepa and statins. There was no significant elevation
in LDL-C regardless of statin use at either dose.
Baseline TG level (TG ≤750 mg/dL or >750 mg/dL)
Tables below presents the results for percent change from baseline to Week 12 endpoint in
fasting TG by baseline TG category. In patients with baseline TG levels ≤750 mg/dL,
median baseline TG levels were 564.5 mg/dL in the placebo group, 568.0 mg/dL in
the AMR101 2 g group, and 613.8 mg/dL in the AMR101 4 g group. In patients with
baseline TG levels >750 mg/dL, median baseline TG levels were 1052.0 mg/dL in the
placebo group, 947.5 mg/dL in the AMR101 2 g group, and 902.0 mg/dL in the
AMR101 4 g group.
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In patients with baseline TG levels ≤750 mg/dL, the median percent change in TG
from baseline to Week 12 endpoint was -26.6% for the AMR101 4 g group, -7.0% for
the AMR101 2 g group, and 2.2% for the placebo group. The estimate of the median
of the treatment difference between the AMR101 4 g group and the placebo group
was -25.1%. This treatment difference was statistically significant (p=0.0006). The
estimate of the median of the treatment difference between the AMR101 2 g group
and the placebo group was -9.1%. This treatment difference was not statistically
significant (p=0.2816). See Post-text Table 14.2.75.
In patients with baseline TG levels >750 mg/dL, the median percent change in TG
from baseline to Week 12 endpoint was -26.6% for the AMR101 4 g group, -7.3% for
the AMR101 2 g group, and 19.0% for the placebo group. The estimate of the median
of the treatment difference between the AMR101 4 g group and the placebo group
was -45.4%. This treatment difference was statistically significant (p=0.0001). The
estimate of the median of the treatment difference between the AMR101 2 g group
and the placebo group was -32.9%. This treatment difference was statistically
significant (p=0.0016). See Post-text Table 14.2.76.]
Patients with higher baseline TG level showed greater decreases in fasting TG level by Week
12. For both doses, patients with baseline TG levels >750 mg/dL demonstrated statistically
significant differences in fasting TG levels compared with placebo, and the medians were
lower than then medians seen in the overall populations. In the subgroups of patients ≤750
mg/dL, a statistically significant difference in fasting TG level compared with placebo for the
4 g/day Vascepa group and a trend favoring the 2 g/day Vascepa group were seen (Figure
2.7.3-12).
Figure for Fasting TG Levels in Subgroups of Baseline TG Level- Median Percent
Change from Baseline at Week 12 (95% CI) of Vascepa vs. Placebo (MARINE)
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TG = Triglyceride
Median = Hodges-Lehmann Median
95% CI = Hodges-Lehmann two-sided 95% Confidence Interval (Asymptotic)
P-values are from the Wilcoxon rank-sum test.
Source: Statistical Analysis of the TG-Lowering Effect in Subgroups of Demographics, Life Style Parameters, Disease
Parameters and Concomitant Medications, from the MARINE study Tables TG-0, TG-13, and TG-14

For the baseline TG subgroups, the median placebo-adjusted reduction in fasting TG at the
12 Week Endpoint for 2 g/day AMR101 was -32.9% in subjects with baseline triglycerides
>750 mg/dL (n=28; p=0.0016) and -9.1% in subjects with baseline triglycerides ≤750 mg/dL
(n=45; p=0.2816), showing directional consistency but a smaller reduction in the subgroup with
baseline TG ≤750 mg/dL (see MARINE Clinical Study Report, Section 11.1.4.1).
Non-parametric Analysis of Percent Change from Baseline to Week 12 Endpoint in Fasting
Triglycerides
Subgroup: Baseline Triglycerides Level <=750 mg/dL
Intent-to-Treat Population
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on the average of the Visit 2 (Week -2) and Visit 3 (Week -1) values or the average of
the TG values from Visit 3 and Visit 3.1. Baseline TG levels were defined as the
average of Visit 4 (Week 0) and the preceding lipid qualifying visit (either Visit 3 or
Visit 3.1). Because the eligibility-determining TG levels were based on measurements
from different visits than those used in the analyses of baseline TG levels, the
baseline TGs could have been below 500 mg/dL for some patients. A post-hoc
analysis was conducted which included only those patients with baseline TG
>500 mg/dL: 64 patients in the placebo group, 61 patients in the AMR101 2 g group,
and 66 patients in the AMR101 4 g group.
In patients with baseline TG >500 mg/dL, median baseline TG levels were
749.5 mg/dL in the placebo group, 706.0 mg/dL in the AMR101 2 g group, and
710.3 mg/dL in the AMR101 4 g group. The median percent change in TG from
baseline to Week 12 endpoint was -27.4% for the AMR101 4 g group, -10.4% for the
AMR101 2 g group, and 10.1% for the placebo group. The estimate of the median of
the treatment difference between the AMR101 4 g group and the placebo group was
-35.7%. This treatment difference was statistically significant (p<0.0001). The
estimate of the median of the treatment difference between the AMR101 2 g group
and the placebo group was -24.9%. This treatment difference was statistically
significant (p=0.0007).

Table for Percent Change in Fasting TG (mg/dL) From Baseline to Week 12
Endpoint – Patients With Baseline Triglycerides >500 mg/dL –
Intent-to-Treat Population
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Geographic region
Table below presents the results for percent change from baseline to Week 12 endpoint in
fasting TG by geographic region. In patients from the Western region, median
baseline TG levels were 770.0 mg/dL in the placebo group, 654.5 mg/dL in the
AMR101 2 g group, and 732.5 mg/dL in the AMR101 4 g group. In patients from the
non-Western region, median baseline TG levels were 588.0 mg/dL in the placebo
group, 681.0 mg/dL in the AMR101 2 g group, and 655.0 mg/dL in the AMR101 4 g
group. This treatment difference was statistically significant (p<0.0001) but not for 2 g.
In patients from the Western region, the median percent change in TG from baseline
to Week 12 endpoint was -27.2% for the AMR101 4 g group, -1.8% for the AMR101
2 g group, and 6.4% for the placebo group. The estimate of the median of the
treatment difference between the AMR101 4 g group and the placebo group was
-34.3%. The treatment differences were statistically significant.
Non-parametric Analysis of Percent Change from Baseline to Week 12 Endpoint in Fasting Triglycerides
Subgroup: Western
Intent-to-Treat Population
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TG = Triglyceride
Median = Hodges-Lehmann Median
95% CI = Hodges-Lehmann two-sided 95% Confidence Interval (Asymptotic)
P-values are from the Wilcoxon rank-sum test.
Source: Statistical Analysis of the TG-Lowering Effect in Subgroups of Demographics, Life Style Parameters, Disease
Parameters and Concomitant Medications, from the MARINE study Tables TG-0, TG-17, TG-18, TG-19, TG-20, TG-21,
and TG-22

Additional data for subgroup analyses by use of concomitant medications are provided in ISE
Section 6.2.1.

5.

SUMMARY AND CONCLUSIONS
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5.1 Statistical Issues and Collective Evidence
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Reviewer’s Assessment: I performed analyses for the primary and the three secondary efficacy
variables by parametric as well as non-parametric methods. There was a clear dose response.
This reviewer has no reservation against the efficacy of the 4 g dose, based on the datasets
provided by the sponsor. However, the following statistically significant Interaction should be
noted, though the results were significant in both subgroups.
In patients who were on background statin therapy, the placebo-adjusted TG reduction was
greater than in patients not on background statin therapy. [Interaction p-values: for Percent
Change is 0.0179, for Ranked Change 0.0361.]
The 2 g results were not robust; none of the secondary efficacy results were statistically
significant.
Fasting TG levels were decreased from baseline to Week 12 by 33.1% for 4 g/day
Vascepa (p<0.0001) and by 19.7% for 2 g/day Vascepa (p=0.0051) compared to
placebo. The primary efficacy endpoint of MARINE was met for both doses (ISE
Section 3.1.1). However, the 2 g results were not robust.
In the majority of subgroups examined, treatment effects for 2 g/day AMR101 versus placebo
were generally consistent with the overall findings of the study, with non-significant
interaction p-values (p>0.05). Two exceptions were for diabetes and baseline TG, which
showed statistically significant interactions.
For the baseline TG subgroups, the median placebo-adjusted reduction in fasting TG at the
12 Week Endpoint for 2 g/day AMR101 was -32.9% in subjects with baseline triglycerides
>750 mg/dL (n=28; p=0.0016) and -9.1% in subjects with baseline triglycerides ≤750 mg/dL
(n=45; p=0.2816), showing directional consistency but a smaller reduction in the subgroup
with baseline TG ≤750 mg/dL (see MARINE Clinical Study Report, Section 11.1.4.1).
In the patients with diabetes (27.5% of all patients in the study), the placebo-adjusted fasting
TG level for the 4 g/day group was reduced by 24.1% (p=0.1416) and for the 2 g/day group
was increased by 6.6% (p=0.6648). These changes did not reach statistical significance, and
the number of diabetics per group was small (n=19-21 per treatment group) (see NDA, Section
2.7.3.3.3.4, and MARINE Clinical Study Report, Table 14.2.112).
The maximum effect on fasting TG level occurred by Week 4 for both 4 and 2 g/day
Vascepa. The TG-lowering effects were maintained by 4 and 2 g/day Vascepa from Week
4 to Week 12, while TG levels increased in the placebo group (ISE Figure 3-4).
A greater reduction in fasting TG level was seen in patients with higher median baseline
TG level than those with lower median baseline TG level. In the pre-specified subgroup
of patients with median baseline TG level >750 mg/dL, 4 g/day Vascepa reduced fasting
TG level by 45.4% compared with placebo (p=0.0001) and 2 g/day Vascepa reduced
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fasting TG level by 32.9% compared with placebo (p=0.0016). In NCEP-defined
population of baseline TG ≥500 mg/dL (85.3% of the study population), 4 g/day Vascepa
reduced the fasting median TG level by 35.7% compared to placebo (p<0.0001), and 2
g/day Vascepa reduced the fasting median TG level by 24.9% compared to placebo in
patients with baseline TG level ≥500 mg/dL (p=0.0007) (ISE Section 3.3.2.1).












5.2
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breaking the blind; No
unblinded or unplanned interim analyses; No
high percentage of dropouts; No
inappropriate imputation for missing values; No
change of primary endpoint during conduct of the trial; No
dropping/adding treatment arms; No
sample size modification; No
inconsistency of results across subgroups; No
Type I error inflation due to multiplicity. No, adjusted
Planned and unplanned adaptations No
Non-Inferiority. No

Conclusions and Recommendations

I performed analyses for the primary and the three secondary efficacy variables by parametric as
well as non-parametric methods. There was a clear dose response. This reviewer has no
reservation against the efficacy of the 4 g dose, based on the datasets provided by the sponsor.
However, the following statistically significant Interaction should be noted, though the results
were significant in both subgroups.
In patients who were on background statin therapy, the placebo-adjusted TG reduction was
greater than in patients not on background statin therapy. [Interaction p-values: for Percent
Change is 0.0179, for Ranked Change 0.0361.]
The 2 g results were not robust; none of the secondary efficacy results were statistically
significant. For this dose, there was a statistically significant interaction of treatment with
‘Presence of Diabetes,’ with respect to the primary efficacy variable.
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APPENDICES (Add When Needed)
Appendix I

LIST OF ABBREVIATIONS
Abbreviation
ADA

Term
American Diabetes

Association AHA

American Heart Association

ALT

alanine aminotransferase

AMR101

Vascepa, LAX-101, Miraxion

ANCOVA

analysis of covariance

Apo A-I

apolipoprotein A-

I Apo B

apolipoprotein B

AST

aspartate aminotransferase

BMI

body mass index

CHD

coronary heart disease

CNS

central nervous

system CV

cardiovascular

CVD

cardiovascular disease

DDI

drug-drug interaction

ethyl-EPA

icosapent ethyl, EPA-E, ethyl icosapentate

EPA

icosapentaenoic acid, eicosapentaenoic

acid FPG

fasting plasma glucose

HbA1c

hemoglobin A1c

HDL-C

high-density lipoprotein-

cholesterol HIV

human immunodeficiency virus

hsCRP

high sensitivity C-reactive protein

ICAM-1

intracellular adhesion molecule-1

IL-6

interleukin-6

IQR

interquartile range
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ITT

Intent-to-treat

LAX-101

AMR101; Vascepa, Miraxion

LC/MS-MS

liquid chromatography coupled to tandem mass spectrometry

LDL-C
LPL

low-density lipoprotein-cholesterol
lipoprotein lipase

Lp-PLA2

lipoprotein-associated phospholipase A2

LS

least

squared max

maximum

min

minimum

NDA

New Drug Application

NCEP ATP-III

National Cholesterol Education Program Adult Treatment Panel

III Non-HDL-C

non-high-density lipoprotein-cholesterol

PAI-1

plasminogen activator inhibitor-1

PP

Per protocol

Q1

first quartile

Q3

third quartile

RBC

red blood

cell
RLP-C

remnant-like particle cholesterol

SD

standard

deviation TC

total cholesterol

TG

triglyceride

TSH

thyroid-stimulating hormone

ULN

upper limit of normal

VLDL-C

very low-density lipoprotein cholesterol

VLDL-TG

very low-density lipoprotein triglycerides
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Number of Pivotal Studies: One

Trial Specification
Specify for each trial:
Protocol Number (s): AMR-01-01-0016
Protocol Title (optional): A Phase 3, Multi-Center, Placebo-Controlled, Randomized,
Double-Blind, 12-Week Study With an Open-Label Extension
to Evaluate the Efficacy and Safety of AMR101 in Patients
With Fasting Triglyceride Levels ≥500 mg/dL and ≤2000 mg/dL:
The AMR101 MARINE Study
Phase:
3
Control:
Placebo
Blinding:
Double-Blind with Open-Label extension
Number of Centers: 54
Region(s) (Country): North America, Europe, India, and South Africa
Duration:
12-Week Double-blind, 40week open label extension
Treatment Arms:
Placebo/ AMR101 2g/ AMR101 4g
Treatment Schedule: Placebo/ AMR101 2g/ AMR101 4g administered orally daily. (A half in the
morning and a half in the evening)
Randomization:
Yes
Ratio:
1:1:1
Method of Randomization: Stratification was by baseline TG level (≤750 mg/dL or >750 mg/dL [≤8.5
mmol/L or >8.5 mmol/L]), gender, and the use of statin therapy at randomization (currently treated or not
currently treated with statin therapy).
Primary Endpoint:
Percent change in TG from baseline to Week 12 endpoint.
Primary Analysis Population:
ITT
Statistical Design: Superiority
Adaptive Design: No
Primary Statistical Methodology:
The Wilcoxon rank-sum test was used for the treatment
comparisons and medians and quartiles were provided for each treatment group. Estimates for the median
of the treatment differences and Hodges-Lehmann 2-tailed 95% and 99% confidence intervals were
provided for each treatment comparison.
Interim Analysis: No
DSMB: No (only IRB/IEC)
Sample Size: The primary efficacy variable is the percent change in fasting TG levels from baseline to
Week 12. A sample size of 69 completed patients per treatment group will provide ≥90% power to detect
a difference of 30% between AMR101 and placebo in percent change from baseline in fasting TG levels,
assuming a standard deviation of 45% in TG measurements and a significance level of p <0.01. To

Reference ID: 3132103

122

accommodate a 15% drop-out rate from randomization to completion of the double-blind treatment
period, a total of 240 randomized patients is planned (80 patients per treatment group).
Sample Size Determination: Was it calculated based on the primary endpoint variable and the analysis
being used for the primary variable? Yes (however, method of analysis changed because of nonnormality)
Statistic = Wilcoxon rank-sum
Power= >=90%
=
30%
=
0.01

Was there an Alternative Analysis in case of violation of assumption; e.g., Lack of normality,
Proportional Hazards Assumption violation. Yes

Were there any major changes, such as changing the statistical analysis methodology or changing
the primary endpoint variable? Yes, because of non-normality

Were the Covariates pre-specified in the protocol? Yes (but the method was changed)

Did the Applicant perform Sensitivity Analyses? Only by Per-Protocol analyses

How were the Missing Data handled? LOCF

Was there a Multiplicity involved? Yes
If yes,
Multiple Arms (Yes/No)? Yes
Multiple Endpoints (Yes/No)? Yes, Secondary
Which method was used to control for type I error? Fixed-sequence method for multiple arms.
Hommel’s procedure was used to test the adequate control of Type I error for multiple secondary
endpoints.

Multiple Secondary Endpoints: Are they being included in the label? If yes, method to control
for type 1 error. Yes. Hommel’s procedure was used to test the adequate control of Type I error for
multiple secondary endpoints.
Were Subgroup Analyses Performed (Yes/No)? Yes

Were there any Discrepancies between the protocol/statistical analysis plan vs. the study report?
Yes

Overall, was the study positive (Yes/No)? Yes
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