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Abstract

BACKGROUND: Poor physical function impairs fitness and exercise and is associated with
worse cardiovascular outcomes and all-cause mortality. Joint pain and stiffness limit physical
function.

OBJECTIVE: To determine if eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
supplementation improves physical function and exercise in coronary artery disease (CAD)
patients.

METHODS: 291 subjects with stable CAD were randomized to either Lovaza (1.86 g of EPA and
1.5 g of DHA daily) or no Lovaza (control) for 1 year. Change in pain, stiffness and physical
function was assessed by the Western Ontario and McMaster Universities Arthritis Index
(WOMAC). Minutes of exercise per week were recorded, and musculoskeletal events were
reported.

RESULTS: Mean age (SD) was 63.3 (7.6) years. In the intention-to-treat analysis, compared to
controls, those on Lovaza had better physical function (mean difference, —11.0%, 95% CI —-18.5%
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to —3.5%, P =.004), better total WOMAC scores (mean difference, —9.8%, 95% CI| —-16.6% to
-3.0%, P=.005), more exercise per week (135 minutes versus 197 minutes, respectively, P
=.028) and less joint replacement (11 vs 1, respectively, P=.002). Pain and stiffness showed a
trend toward significance (P =.06). The per-protocol analysis also showed less stiffness compared
to controls (mean difference, —11.5%, 95% CI -22.9% to -0.1%, P=.048).

CONCLUSION: High-dose EPA and DHA may benefit CAD patients by preserving physical
function, increasing amount of exercise and reducing joint replacement. EPA and DHA may be a
safe preventative strategy against musculoskeletal symptoms in CAD patients.

Keywords

Omega-3 fatty acids; Eicosapentaenoic acid; EPA; Docosahexaenoic acid; DHA; Physical
function; Exercise; Coronary artery disease; Fish oil

Introduction

Coronary artery disease (CAD), the leading cause of death in industrialized countries, is
characterized by chronic inflammation of the coronary arterial wall in which leukocytes,
including neutrophils and monocytes, are recruited to the arterial wall and play a key role in
the initiation and progression of coronary atherosclerosis.! Aerobic exercise capacity and
amount of exercise are inversely related with cardiovascular morbidity and mortality and all-
cause mortality in men and women.2:3 For every 1 metabolic equivalent of task (MET)
increase during graded exercise treadmill testing, total mortality is 16% lower in men
without CAD, 9% lower in men with CAD and 17% lower in women without CAD.4°
Potential barriers to exercise include the development of age-related joint disease leading to
joint pain, stiffness and poor physical function. Non-steroidal anti-inflammatory drugs
(NSAIDs) are efficacious in reducing joint symptoms mainly through their anti-
inflammatory effect.5 However, NSAIDs are associated with increased adverse
cardiovascular outcomes especially in patients with established cardiovascular disease.”:8
Thus, the search for analgesic/anti-inflammatory options which are safe in patients with
CAD is ongoing.

Omega-3 fatty acids are a dietary component which can be obtained from fatty fish or as
supplements. Furthermore, omega-3 fatty acids have been shown in some studies to have
cardioprotective effects, particularly in those with established CAD.210 In patients with
various forms of arthritis, omega-3 fatty acids showed significant improvement in pain,
stiffness and physical function as well as a significant reduction in the use of NSAIDs!1:12
However, no study has examined the effect of omega-3 fatty acids on physical function and
musculoskeletal symptoms or amount of exercise in CAD patients. Our objective was to
examine the effect of very long-chain omega-3 fatty acids - eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) - on maintaining physical function, preventing pain and
stiffness and duration of exercise in patients with stable CAD.
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Material and methods

The study design, participants and randomization have been described previously.13:14
Briefly, the trial is a randomized, parallel study of subjects with stable CAD aged 21 to 80
years at time of enrollment and had stable CAD. Inclusion criteria also included a body mass
index (BMI — weight in kilograms divided by height in meters squared) = 27 kg/m? or a
BMI of 25 to 26.9 with either an increased waist circumference or a history of at least 2
components of the metabolic syndrome which included triglyceride = 150 mg/dL, high-
density lipoprotein cholesterol (HDL-C) <40 mg/dL if male or <50 mg/dL if female, glucose
> 100 mg/dL or treated hypertension or blood pressure > 130/85 mm Hg.1®> Additional
inclusion criteria included stable use of 3-hydroxy-3-methyl-glutaryl-CoA reductase
inhibitor (statin) and estimated creatinine clearance as measured by the Cockcroft-Gault
equation = 60 ml/min/1.73 m2. Exclusion criteria for CCTA were BMI >35 kg/m? (females)
or >40 kg/m? (males), contraindication to iodinated contrast agents and serum creatinine
>1.5 mg/dL.

Participants were randomly assigned to receive either open-label omega-3 ethyl esters
(Lovaza) 4 capsules daily or no Lovaza (termed control). All subjects were counseled not to
take over-the-counter fish oil. All subjects were recommended statin and aspirin. Subjects in
the Lovaza group received 3.36 g of Lovaza daily as 4 soft gels, each containing
predominantly 465 mg EPA and 375 mg DHA for a total daily dose of 1.86 g EPA and 1.5 g
DHA for 1 year at which time the current data were collected. Study subjects continued in
their respective assignments for an additional 18 months. Study subjects returned unused
Lovaza capsules at each visit to measure compliance. A detailed medication list was
obtained during each visit to screen for use of over-the-counter omega-3 fatty acids. Subjects
recorded the type and minutes of exercise daily. All subjects were encouraged to exercise at
least 30 minutes at least 5 days per week.

Outcomes and data collection

The primary endpoint of the trial is the effect of Lovaza on progression of coronary arterial
plague at 30 months of follow-up and has been reported.1* A prespecified secondary
outcome, urine albumin/creatinine ratio stratified by diabetes status, was recently published.
13 Another prespecified secondary outcome is change in pain, stiffness and physical function
over a 1-year period. The Western Ontario and McMaster Universities Arthritis Index
(WOMACQC) (Likert version 3.1), which is among the most widely used assessments in
arthritis research,16 was used to evaluate pain, stiffness and physical function at baseline and
1-year follow-up. The WOMAC has been validated in osteoarthritis'® but has also been used
and proven useful in assessing pain, stiffness and physical function in patients without
diagnosed arthritis.1”-18 The WOMAC is a multidimensional, self-administered health status
instrument composed of a set of 24 items. The unweighted mean of 5 items results in the
pain score; the mean of 2 items, in the stiffness score; and the mean of 17 items, in the
physical function score. A total WOMAC score is calculated by adding value of all 24 items.

A detailed history, physical examination, height, weight, waist measurement and blood
pressure measurement were obtained at baseline and 1-year follow-up. Blood samples were
obtained after a 12-hour fast. Glucose, hemoglobin Alc (HbAlc), chemical profile, total
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white blood cell (WBC) count, absolute neutrophil, lymphocyte, monocyte and platelet
counts and lipid panel were measured at Quest Diagnostics (Cambridge, MA). High-
sensitivity C-reactive protein (hs-CRP) was measured by immunoturbimetric assays using an
automated, standardized, high throughput method with coefficient of variation below 5% at
Boston Heart Diagnostics (a College of American Pathologists-accredited, CLIA-certified
clinical laboratory; Framingham, MA). All subjects underwent a symptom-limited, graded
exercise treadmill test at baseline with metabolic equivalents of exercise determined.
Subjects reported the number of minutes of exercise per day for a particular exercise and the
number of days of exercise per week.

Statistical analyses

Results

Change in pain, stiffness and physical function in those on Lovaza was compared to those
not taking Lovaza at 1 year compared to baseline. The analysis was performed following
intention-to-treat principles. To assess the biological effects of Lovaza, we also performed a
prespecified per-protocol analysis excluding participants who were non-adherent to their
treatment assignment. Categorical variables were compared using Chi-square or Fisher’s
exact tests. Normality tests were conducted using the Shapiro-Wilk test. Continuous
variables were reported as the mean (standard deviation [SD]) for normally distributed
variables and as median (interquartile range [IQR]) for variables which were not normally
distributed. Continuous variables were compared using paired (within group comparisons)
and unpaired (control versus Lovaza) ttests for normally distributed variables. Non-
normally distributed variables were compared using the signed-rank test (within group
comparisons) and Wilcoxon-Mann-Whitney test (control versus Lovaza). Percent change in
baseline characteristics and WOMAC scores were reported as mean and 95% confidence
interval (95% CI). Correlations were determined using Pearson correlation coefficient for
normally distributed variables and Spearman’s rank correlation coefficient for non-normally
distributed variables. All analyses were conducted using SPSS version 20.0 (IBM Corp.
Armonk, NY). All tests were 2-sided, and a £ < .05 was considered statistically significant.

Patient population

A total of 291 subjects were randomized to Lovaza (h = 147) or no Lovaza (n = 144) (Figure
1). Twenty-three patients discontinued the intervention. The remaining 268 participants, 138
in the Lovaza group and 130 in control, were included in the intention-to-treat analysis.
Eighteen participants from the control group who were taking =900 mg of over-the-counter
EPA and DHA, and 5 of the Lovaza group who did not take daily Lovaza were excluded in
the per-protocol analysis.

For the total group, mean age (SD) was 63.3 (7.6) years. Forty-five (16.8%) were women,
and 79 (29.5%) had diabetes. There were no significant differences in baseline
characteristics by treatment group in the intention-to-treat or per-protocol analyses (Table 1).
Approximately 40% of subjects had documented osteoarthritis or joint symptoms, but fewer
than 10% of subjects used NSAIDs at baseline and only as-needed.
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Clinical and laboratory results

Table 2 shows the change in clinical and laboratory results at 1-year follow-up in the
intention-to-treat analysis. Compared to those not on Lovaza, those on Lovaza had a
significant reduction in triglyceride level (mean difference in % change = —15.9%, 95% ClI
-24.0% to -7.9%, P < .001) and significant reductions in hs-CRP (median % change from
baseline, 19.2% versus —11.1%, P =.023), WBC count (mean difference in % change =
-5.2%, 95% CI -9.8% to —0.5%, P =.029) and neutrophil count (mean difference in %
change = —9.5%, 95% CI -16.4% to —-2.7%, £=.007). Similar results were observed in the
per-protocol analysis (Table 1 in the Supplement).

Pain, stiffness and physical function assessment with WOMAC

Figure 2 (data shown in Table 2 in the Supplement) shows the change in pain, stiffness,
physical function and total WOMAC score at 1-year follow-up in the two treatment groups
according to the intention-to-treat (Panel A) and per-protocol analysis (Panel B). A lower
score or % change indicates less pain and stiffness and better physical function. At 1 year
compared to baseline in the intention-to-treat analysis, those in the control group had
significant worsening of pain (mean % change from baseline, 10.7%, 95% CI 4.0% to
17.4%, P=.002) and stiffness (mean % change from baseline, 15.6%, 95% CI 6.5% to
24.7%, P=.001) and worsening of physical function (mean % change from baseline, 11.5%,
95% CI 5.2% to 17.7%, P < .001) and worsening of total WOMAC score (mean % change
from baseline, 10.2%, 95% CI 4.6% to 15.7%, P < .001) whereas those receiving Lovaza
had no significant change from baseline. The difference in % change between the control
and Lovaza groups was significant for physical function (mean difference in % change =
-11.0%, 95% CI —-18.5% to —3.5%, £ =.004) and total WOMAC scores (mean difference in
% change = —9.8%, 95% CI -16.6% to —3.0%, £ =.005) with a trend toward significance
for stiffness (£ =.06) and pain (P =.06). Similar findings were observed in the per-protocol
analysis and in addition, those on Lovaza had significantly less stiffness compared to
controls (mean difference in % change = —11.5%, 95% CI -22.9% to -0.1%, P=.048).

Exercise assessment

At baseline, there was no difference in the number of minutes of exercise per week (Figure
3) and no difference in metabolic equivalents of exercise achieved with a graded exercise
treadmill test in the control versus Lovaza groups (Table 1). At 1-year follow-up, those
taking Lovaza had a 47 minute increase in exercise per week (197 minutes compared to 150
minutes at baseline, 2= .044). Moreover, compared to controls, those taking Lovaza had a
significantly higher number of minutes of exercise per week (median [IQR], 135 [0, 270]
minutes versus 197 [60, 319] minutes, respectively, P=.028).

Musculoskeletal and joint replacement outcomes

At 1-year follow, knee or hip replacement occurred in 4 control subjects versus no Lovaza
subjects (3.1% versus 0%, respectively, P=.056). Due to this strong trend, we also
examined musculoskeletal outcomes at 30-month follow-up. A significantly lower incidence
of serious musculoskeletal events in the Lovaza group was observed compared to control (5
versus 14 events, respectively, £=.034). Of these, 11 control subjects had total knee or hip
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replacements due to progressive pain and/or arthritis compared to only 1 in the Lovaza group
(P=.002). This difference occurred in the setting of a similar prevalence of osteoarthritis in
both groups at baseline (Table 1).

Correlations

At 1-year follow-up in the intention-to-treat analysis, the % change in total WOMAC score
significantly directly correlated with % change in WBC, monocyte and lymphocyte counts
(Table 3), % change in monocytes significantly directly correlated with % change in
physical function, and % change in lymphocyte count significantly directly correlated with
% change in WOMAC stiffness. In the per-protocol analysis, WBC significantly directly
correlated with % change in physical function.

Discussion

In this randomized clinical trial of subjects with CAD, daily supplementation of high-dose
EPA and DHA in the form of Lovaza over a 1-year period preserved physical function with a
strong trend toward prevention of stiffness and pain. These beneficial changes may account
for the higher amount of exercise observed in those taking Lovaza at 1-year follow-up. They
may also account for the lower incidence of knee and hip replacement in those taking
Lovaza, a finding which provides strong objective support for the subjective findings from
the WOMAC instrument in this open label trial. This was an unexpected finding which may
be a consequence of more limited symptoms and/or decreased progression of arthritis in
those on Lovaza. The striking result of fewer joint replacements in the Lovaza group needs
confirmation in a double-blind randomized trial.

Potential barriers to exercise include the development of age-related joint symptoms and loss
of muscle mass leading to a greater likelihood of joint pain, stiffness and poorer physical
function. Without treatment, these musculoskeletal symptoms can reduce physical function
which may result in significant morbidity and impairment of quality of life in patients with
CAD.19.20 Aerobic exercise capacity and amount of exercise are inversely related with
cardiovascular morbidity and mortality and all-cause mortality in men and women.2-521.22
The current recommendation of the World Health Organization and 2008 physical activity
guidelines from the U.S. Department of Health and Human Services is for 150 minutes of
moderate intensity activity or 75 minutes of vigorous-intensity activity weekly.22:23 In the
current study, Lovaza subjects exercised significantly more at 1-year follow-up compared to
controls (197 versus 135 minutes, respectively). The increase of 47 minutes of exercise per
week in the Lovaza group from a baseline of 150 minutes enabled subjects to exceed the
recommended exercise duration of 150 minutes of moderate activity per week compared to
controls who exercised less than the recommended duration. The mechanism for the increase
in amount of exercise in the Lovaza group may be due to the preservation of physical
function and attenuation of stiffness and pain with Lovaza observed in this study. To our
knowledge, the current study is the first randomized trial reporting on a beneficial effect of
EPA and DHA on pain, stiffness, physical function, amount of exercise and joint
replacement in subjects with CAD.
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The preservation of physical function with Lovaza in the current study may be especially
important since age-associated declines in muscle mass and related physical function in
CAD patients impair ability to exercise at maximal capacity. In a prior study, omega-3 fatty
acids at a dose identical to that in the current study over a 6-month period in healthy 60-85
year-old subjects increased thigh muscle volume, handgrip strength, lower- and upper-body
strength and average power during isokinetic leg exercises compared to corn oil.24 Although
we did not measure physical strength in our study, the preservation of physical function
could result from a similar mechanism. Therefore, omega-3 fatty acids should be considered
as a therapeutic approach to prevent sarcopenia and maintain physical function in both older
healthy adults and subjects with CAD.

NSAIDs have been the major drugs used to alleviate pain and joint symptoms. Both
nonselective NSAIDs and cyclooxygenase (COX)-2 selective inhibitors exert their analgesic
effect by inhibiting 2-series prostaglandin production through inhibition of COX-2,2% which
also inhibits the production of 2-series prostacyclins. Prostacyclins prevent the aggregation
of platelets and cause vascular smooth muscle relaxation which leads to vasodilation; thus,
prostacyclins are cardiovascular protective.26-28 Blocking prostacyclin production with
NSAIDs leads to increased platelet aggregation, vasoconstriction and reduced nitric oxide
production by the endothelium, thus leading to an augmented effect of vasoconstriction and
increased risk of cardiovascular events in those with CAD (adjusted odds ratio = 1.23, 95%
Cl 1.12 to 1.35) and without pre-existing CAD (adjusted odds ratio = 1.14, 95% CI 1.03 to
1.25).7 Due to this increased risk of cardiovascular events, nonselective NSAIDs and COX-2
selective inhibitors are not recommended for CAD patients.2? Therefore, it’s of interest to
find an alternative to NSAIDs for management of musculoskeletal symptoms.

Studies in patients with various forms of arthritis provide evidence that omega-3 fatty acids
lower the use of NSAIDS and improve joint symptoms. In a meta-analysis of 17 randomized
clinical trials of omega-3 fatty acids in patients with rheumatoid arthritis or joint pain
secondary to inflammatory bowel disease, omega-3 fatty acid supplementation for 3 to 4
months significantly reduced patient-reported joint pain intensity (= .03), minutes of
morning stiffness (£ =.003), number of painful and/or tender joints (P=.003) and NSAID
consumption (P=.01).3% In a study of untreated patients with rheumatoid arthritis of <12
months duration, all were given methotrexate, sulphasalazine and hydroxychloroquine and
then randomized to either high-dose EPA and DHA 5.5 g/day or 0.4 g/day (control).31
Subjects receiving high-dose EPA and DHA had a 76% lower failure rate of treatment (HR,
0.24, 95% C1 0.10 to 0.54, £=.0006), and a significantly greater rate of American College
of Rheumatology remission compared with the control group (adjusted HR, 2.09, 95% ClI
1.02 to 4.30, P=.04).

Omega-3 fatty acids have also shown benefit as assessed by the WOMAC in subjects with
osteoarthritis. In a prospective, randomized, double-blind, placebo-controlled clinical trial,
81 patients with knee or hip osteoarthritis received either 3 capsules of Phytalgic, a food
supplement containing n-3 and n-6 fatty acid from nettle with a total of 1350 mg of fish oil
from cold water fish, or placebo.32 After 3-month follow-up, those on Phytalgic had
significant reduction in WOMAC pain (86.5 versus 235.3, < .001), WOMAC stiffness
(41.4 versus 96.3, P<.001) and WOMAC physical function (301.6 versus 746.5, P<.001)
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scores and a significantly lower use of NSAIDs (defined daily doses per day = 0.5 versus
1.0, P=.02) and analgesic (500mg paracetamol equivalent tablets per week = 6.5 versus
16.5, P<.001) compared to placebo. In an 8-week study of 75 participants with knee
osteoarthritis, subjects on either a low dose of EPA and DHA (400 mg and 200 mg,
respectively) or high dose of EPA and DHA (800 mg and 400 mg, respectively) had
significantly lower WOMAC pain (P < .001 and P < .001, respectively), stiffness (P< .001
and P < .001, respectively) and functional visual analog scores (P< .001 and P<.001,
respectively) compared to placebo.33 Compared to those on the lower dose of EPA and
DHA, those on the higher dose had significantly better WOMAC functional scores but did
not have additional improvement in WOMAC pain or stiffness scores. Omega-3 fatty acids
also decreased use of NSAIDs in subjects with discogenic pain.34 Based on these studies
along with the results of our study and the fact that omega-3 fatty acids have been shown to
reduce cardiovascular events and mortality in large randomized clinical trials and
prospective analyses of subjects with CAD,%10:35 high-dose omega-3 fatty acids may be an
effective and safer alternative to NSAIDs in reducing musculoskeletal symptoms in subjects
both with and without CAD.

In the current trial, inflammatory biomarkers including hs-CRP and WBC count were both
significantly reduced in those receiving Lovaza. Epidemiological studies have shown that
WBC count predicts CAD incidence and mortality in patients without CAD and predicts
mortality in patients with CAD.36 In a meta-analysis of 5,337 subjects without CAD in 7
large studies, a high total WBC count at baseline was associated with a 1.4-fold increased
risk of CAD (95% CI 1.3-1.5), comparable to that of the inflammatory marker, hs-CRP
(1.45, 95% CI 1.25-1.68).37:38 The significant correlations between reduction in WBC count
and its subsets and physical function, stiffness and total WOMAC scores in the current study
suggest that the beneficial effect of EPA and DHA may be mediated via a reduction in
inflammation. Anti-inflammatory actions of EPA and DHA include conversion to
specialized pro-resolving lipid mediators with EPA and DHA being the respective precursors
of the E-series and D-series resolvins.39 Resolvins resolve inflammation and reduce pain by
reducing tissue infiltration of inflammatory cells, suppressing the production of
inflammatory cytokines as interleukin (IL)-1-p, tumor necrosis factor-a, monocyte
chemoattractant protein-1 and IL-6 from neutrophils3%40 and inhibiting the expression of
nuclear factor-xB and COX-2 in the spinal cord and dorsal ganglia.*° Thus, the conversion
of EPA and DHA to resolvins could be a significant contributor to the reduction of
symptoms with omega-3 fatty acids reported in inflammatory diseases as rheumatoid
arthritis3%:31 and systemic lupus*:42 and reduction of reoccurrence rates in Crohn’s disease.
43 |n support of a relation between resolvins and pain, patients with arthritis who received
omega-3 fatty acids had increased levels of resolvins in synovial fluid. Moreover, synovial
fluid resolvin E2 correlated with a reduction in pain scores, a finding suggesting that
resolvin E2 reduces pain in subjects with arthritis.**4° Physiological levels of resolvin D1
have been reported in synovial fluid from subjects with rheumatoid arthritis and have been
shown to attenuate chemotaxis of human neutrophils.** In a mouse model of inflammatory
arthritis, 17 R-resolvin D1 attenuated arthritis severity, cachexia, hind-paw edema and paw
leukocyte infiltration and shortened the remission interval and stimulated chondrocyte
matrix production and protection from cartilage degradation.** These benefits were
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abolished in resolvin D1 receptor-deficient mice. Resolvins are also potent analgesics,*6 and
the precursor of resolvin D1 displays anti-hyperalgesic properties in adjuvant-induced
arthritis in a rat model.#” Further studies should examine whether the conversion of omega-3
fatty acids to resolvins may be responsible for beneficial effects on pain and stiffness in
clinical trials.

Strengths and limitations

Conclusions

Major strengths of the current study are the randomized, controlled design and the use of
high-dose (3.36 g) EPA and DHA. A limitation of our trial is the open-label nature which
gave subjects knowledge of their assignment and the reliance on self-reported exercise data;
however, the WOMAC, which was used to assess symptoms, is a well-validated
questionnaire.16-18 Moreover, joint replacement is a hard endpoint, and the remarkably
lower rate of joint replacement in those receiving Lovaza would not be affected by
knowledge of treatment assignment.

In conclusion, the results of the current study show that high-dose omega-3 fatty acids
preserve physical function and prevent stiffness and pain over a 1-year period in CAD
patients. These beneficial changes may account for the higher amount of exercise and lower
rate of joint replacement observed in those taking Lovaza. Given their cardiovascular
benefit, lack of side effects and wide availability, omega-3 fatty acids may be a safe
preventative strategy against musculoskeletal symptoms in CAD patients. These findings
have a potential public health significance and should encourage research to further examine
the effect of dietary supplemental omega-3 fatty acids on pain, mobility, exercise and joint
replacement in future research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:

EPA and DHA preserve physical function and total WOMAC scores in
patients with CAD.

EPA and DHA also improve amount of exercise in CAD patients.
There is a strong trend toward reduction of pain and stiffness.

These beneficial effects may account for lower rates of joint replacement.

. EPA and DHA may be a safe preventative strategy against musculoskeletal

symptoms.
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336 Assessed for Eligibility

45 Excluded
13 Did not meet inclusion criteria
4 Refused to Participate
6 New medical problem
2 Death

10 Lost to follow up

1 Moved

4 Lives too far

3 Radiation concerns
2 |Il family member

291 Randomized

147 Randomized to Receive Lovaza

144 Randomized to No Lovaza

[

9 Discontinued Intervention
2 Busy at work
2 Participated only to have CT
2 Worsening health problems
1 Death
1 lll family member
1 Lost to follow-up/ not returning calls

14 Discontinued intervention
4 Lost to follow-up
2 Desired Lovaza arm
2 Lost to follow up/ not returning calls
1 Worsening health problems
1 Achilles injury
1 No reason given
1 Moved
1 No show
1 Moved

138 Completed 1-year follow up and were
included in the Intention-To-Treat analysis

5 Did not take Lovaza as prescribed but
remained in the trial (did not adhere to
assigned intervention)

133 Included in the Per-Protocol analysis

130 Completed 1-year follow up and were
included in the Intention-To-Treat analysis

18 Took = 900 mg omega-3 fatty acids
(did not adhere to assigned intervention)

112 Included in the Per-Protocol analysis

Figure 1.

Consolidated Standards of Reporting Trials (CONSORT) Diagram.
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Figure 2.

14.0% A

Page 15
P=0.06 A
P =0.001
P=0.004
P=0.06 — |
P =0.005
|—;| P<0.001
£=9.002 P<0.001
B Controls
O Lovaza
P=.09
P=034
P=083 P =0.90
) . Physical Total WOMAC
Pain Stiffness y .
Function Score
P=0.048 B
P=0.001
P =0.007
P=0.096 |P: 51061 1 P=0.008
P=0.008 P=0.001
@ Controls
O Lovaza
P=0.10
P=0.38
P=0.83 P=0.90
Physical Total WOMAC
Pain Stiffness y .
Function Score

Mean percent change from baseline at 1-year follow-up for WOMAC scores aoccording to
the intention-to-treat (panel A) and per-protocol analysis (Panel B) in the control and Lovaza
groups. A lower % change indicates less pain and stiffness and better physical function.
WOMAC indicates Western Ontario and McMaster Universities Arthritis Index.
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Figure 3.

P=0.028

P=0.33

Baseline 1-year

Minutes of exercise per week

B Controls 0 Lovaza

Median change in minutes of exercise per week at 1-year follow-up in the control and

Lovaza groups.
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Baseline characteristics in the control and Lovaza groups

Table 1

Intention-to-Treat

Controls (n = 130)

Lovaza (n = 138)

Per-Protocol

Controls (n = 112)

Lovaza (n = 133)

Demographic characteristics
Age (y), mean+SD
Male Sex (%)

Inclusion criteria (may have > 1)
History of MI (%)
History of PCI (%)
History of CABG (%)

Cardiovascular risk factors
Hypertension (%)
Diabetes (%)
Osteoarthritis (%)

Anthropometrics and blood pressure, mean+SD

Weight (kg)

Body mass index (kg/m2)
Waist circumference (cm)
Systolic BP (mmHg)
Diastolic BP (mmHg)

Metabolic Equivalents 7
Inflammatory markers, mean+SD

hs-CRP, median [IQR]

WBC (10° cells/L)

Monocytes (cells/uL)

Neutrophils (cells/uL)

Lymphocytes (cells/pL)

Platelets (cells/pL)

Lipids, meaniSD’f

Total cholesterol (mg/dL)
Triglyceride (mg/dL), median [IQR]
HDL-C (mg/dL)
LDL-C (mg/dL)
Biochemical profile, mean+SD
Glucose (mg/dL)
HbA1c (%)
Medications
Statin (%)
Aspirin (%)
ACE-I (%)

63.97.4
108 (83.1)

55 (42.3)
78 (60.0)
38 (29.2)

115 (88.5)
40 (30.8)
54 (41.5%)

90.7+15.3
30.6+3.7

106.7+11.2

124.4+14.8
72.5+8.9
9.0+3.3

0.8 [0.4, 2.5]
6.6£1.9
541169
4215+1721
1629539
19549

151.2+37.1

116 [79, 162]
46.6+14.4
78.2428.3

108.6+37.3
6.3+1.1

123 (94.6)
124 (95.4)
74 (56.9)

62.87.8
115 (83.3)

68 (49.3)
87 (63.0)
28 (20.3)

110 (79.7)
39 (28.3)
54 (39.1%)

91.9+13.5
30.8+3.6

106.9+10.2
124.9+14.6
73.1+9.9
9.3+2.9

0.9[05,2.7]
6.8+2.4
516+168

4169+1322

1840+1806
190454

151.8+34.0

121 [81, 179]
46.8+14.3
77.7426.9

104.6+27.2
6.1+0.8

133 (96.4)
133 (96.4)
76 (55.1)

63.247.4
94 (83.9)

52 (46.4)
67 (59.8)
29 (25.9)

100 (89.3)
33 (29.5)
42 (37.5%)

90.9+15.4
30.5+3.7

107.0+11.4
124.1+14.9
72.4+9.1
9.1+3.2

0.8[0.4,2.8]
6.742.0
542175
42621755
16542563
198+48

152.4+37.9

115 81, 164]

46.8+14.9
79.0+29.2

107.8+35.3
6.3+1.2

106 (94.6)
106 (94.6)
63 (56.3)
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62.6+7.8
112 (84.2)

66 (49.6)
83 (62.4)
27 (20.3)

106 (79.7)
38 (28.6)
53 (39.9%)

92.4+13.3
30.8+3.6

107.0+10.4

124.9+14.7

73.1+10.0
9.3+2.9

0.9[05, 2.8]
6.742.4
513+160

4151+1314

1841+1839
189454

152.0£34.2

12181, 177]

47.0+14.3
78.1+27.1

104.6+27.4
6.1+0.8

128 (96.2)
128 (96.2)
73 (54.9)
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Intention-to-Treat Per-Protocol

Controls (n =130) Lovaza (n=138) Controls (n=112) Lovaza (n=133)

ARB (%) 25 (19.2) 23 (16.7) 21(18.8) 22 (16.5)
Hydrochlorothiazide (%) 26 (20.0) 25 (18.1) 23 (20.5) 24 (18.0)
Furosemide (%) 17 (13.1) 9 (6.5) 14 (12.5) 8(6.0)

Calcium channel blocker (%) 33(25.4) 35 (25.4%) 27 (24.1) 35 (26.3)
Beta blockers (%) 96 (73.8) 99 (71.7) 83(74.1) 96 (72.2)
NSAIDs (intermittent use) (%) 12(9.2) 13(9.4) 10 (8.9) 12 (9.0)

ACE-I, angiotensin converting enzyme inhibitor; BP, blood pressure; CABG, coronary artery bypass grafting; HbAlc, hemoglobin Alc; HDL-C,
high density lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; LDL-C, low density lipoprotein cholesterol; MI, myocardial
infarction; NSAIDs, non-steroidal anti-inflammatory drugs; PCI, percutaneous coronary intervention; WBC, white blood cell count.

*

Calculated as weight in kilograms divided by height in meters squared.

fDetermined by symptom-limited, graded exercise treadmill test.

’tMuItipIy by 0.02586 to convert cholesterol values to mmol/L and by 0.01129 to convert triglyceride to mmol/L.
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