
Introduction

Chronic low-grade inflammation is involved in the
initiation and progression of atherosclerosis [13], and
C-reactive protein, measured with a highly sensitive
assay (hs-CRP), independently predicts cardiovascu-
lar events [11]. The marine n)3 polyunsaturated fatty
acids (PUFA), EPA (C20:5n)3) and DHA (C22:6n)3),
reduce mortality after a myocardial infarction (MI)
[1, 3]. This has been attributed in part to an antiar-
rhythmic effect of n)3 PUFA. However, n)3 PUFA
have other effects acting in concert to protect against
coronary heart disease (CHD), including anti-
inflammatory effects [9]. We investigated the effect of

n)3 PUFA on hs-CRP levels in patients with a pre-
vious MI.

Methods

This study is a substudy of a randomized, placebo-
controlled study investigating the effect of n)3 PUFA
on heart rate variability [2]. Patients were included
6 months after discharge after an MI from the
Department of Cardiology, Aalborg Hospital, Den-
mark, and they were all clinically stable at the time of
inclusion. The exclusion criteria have previously been
published [2]. Patients with CRP values >10 mg/l
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j Abstract Background Dietary
intake of the marine long-chain
n)3 polyunsaturated fatty acids
(PUFA) may reduce mortality after
a myocardial infarction (MI). This
may partly be attributed to their
anti-inflammatory properties. Aim
of the study To investigate the
effect of n)3 PUFA on C-reactive
protein (CRP) in patients with a
previous MI. Methods In a dou-
ble-blind design, forty-one pa-
tients (mean age 63 ± 7 years)
were randomized to receive daily
supplements with 5.2 g of n)3
PUFA or olive oil (control). Serum
CRP was measured with a highly
sensitive assay (hs-CRP) before
and after 12 weeks supplements.
Compliance was monitored by
measuring the incorporation of
n)3 PUFA into platelets. Results

The content of n)3 PUFA in
platelets increased significantly in
the n)3 PUFA supplemented
group, whereas no changes were
seen in controls. There was a
minor increase in hs-CRP in the
n)3 PUFA group (2.46 vs.
2.70 mg/l) and a small decrease in
hs-CRP in the control group (2.52
vs. 1.67 mg/l). The changes, how-
ever, were not statistically signifi-
cant (P = 0.30 and 0.43,
respectively). Conclusion Supple-
mentation with 5.2 g of n)3 PUFA
for 12 weeks had no hs-CRP low-
ering effect in patients with a
previous MI.
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(n = 11) were excluded from this substudy, since this
was regarded as elevations due to infectious or
inflammatory conditions other than atherosclerosis.
The study was approved by the regional ethics com-
mittee, and informed written consent was obtained
from all the patients.

Patients were randomized to receive daily supple-
ments of either 5.2 g of n)3 PUFA (as 4.3 g EPA and
DHA) in 8 capsules of Pikasol� (EPAX 5500; Pronova
Biocare A/S, Norway) or 8 capsules of olive oil (con-
trol) for 12 weeks. The incorporation of EPA and DHA
into platelet membranes was measured. The lipids
were extracted and transesterified as previously de-
scribed [14]. The fatty acid composition was deter-
mined by gas chromatography using a Chrompack CP-
9002 gas chromatograph (Chrompack International,
Middelburg, The Netherlands). The capillary column
used was a Chrompack CP-Wax 58 CB (25m · 0.25
mm ID) with temperature programming from 80 to
200�C. This approach permits quantification of fatty
acid methyl esters with 12–24 carbon atoms. hs-CRP
was measured using a ADVIA 1650 analyzer (Bayer
Corp. USA) and an immunoturbidimetric assay from
Randox Laboratories Ltd. UK. Differences within and
between groups were tested using Wilcoxon signed
rank sum test and Mann–Whitney test, respectively.
Differences in nominal data were evaluated by the Chi-
squared test. A P-value < 0.05 (2-tailed) was consid-
ered statistically significant.

Results

Seven women and 34 men with a mean age of
63 ± 7 years [range 48–75 years] were included. The
two intervention groups were comparable with regard
to age, gender, body mass index, smoking status,
treatment with aspirin, serum lipids, and hs-CRP.
After the supplements, there was a marked increase in
the content of EPA and DHA in platelet membranes in
the n)3 PUFA group indicating good compliance
(Table 1). No changes in fatty acids were seen in the

control group. In the fish oil group there was a small
increase in median hs-CRP after n)3 PUFA (2.46 vs.
2.70 mg/l), while a small decrease was observed in the
control group (2.52 vs. 1.67 mg/l). The changes were,
however, not statistically significant (P = 0.30 and
0.43, respectively), and there was no significant dif-
ference between the changes in median hs-CRP in the
two groups (P = 0.22). The individual results (Fig. 1)
also left no indication that hs-CRP levels were lowered
by this dose of n)3 PUFA.

Discussion

Recently, it has been suggested that hs-CRP should be
included in coronary risk assessment to identify
individuals at high risk [11]. Other inflammatory
markers are associated with atherosclerosis but have
not proven as useful for clinical application [11].
There is no direct evidence that a lowering of hs-CRP
will reduce cardiovascular risk. However, drugs used
in prevention and treatment of CHD disease, such as
statins and aspirin, may act partly through anti-
inflammatory mechanisms [12]. Similarly, the anti-
inflammatory properties of n)3 PUFA may contribute
to their cardioprotective effects [9].

In this study, the time from the qualifying MI to
inclusion was at least 6 months, and hs-CRP should
have fallen to baseline levels, reflecting the extent
and severity of atherosclerosis in the vasculature and
the burden of risk factors. Median hs-CRP was
considerably higher than levels reported in healthy
individuals [7]. Twelve weeks supplementation with
a relatively high dose of n)3 PUFA did not reduce
hs-CRP levels. All patients in the n)3 PUFA group
and 86% of the patients in the control group were
treated with aspirin. This may have affected the
results.

We have previously reported an independent
inverse correlation between the content of DHA in
granulocytes and hs-CRP in a cross-sectional study
with 269 patients referred for coronary angiography

Table 1 The content of selected fatty acids in platelets in the two groups before and after supplementation

n)3 PUFA Control

Before After Difference Before After Difference

C18:2n)6 6.82 ± 1.59 6.43 ± 1.48* )0.39 ± 0.98 6.94 ± 0.66 6.70 ± 1.02 )0.26 ± 0.85
C20:4n)6 22.45 ± 2.79 19.07 ± 2.17** )3.37 ± 2.60� 21.77 ± 1.57 21.54 ± 2.10 )0.23 ± 1.87
C20:5n)3 1.49 ± 0.67 4.10 ± 1.03** 2.61 ± 1.05� 1.58 ± 0.50 1.46 ± 0.84 )0.13 ± 0.81
C22:5n)3 1.43 ± 0.33 2.12 ± 0.44** 0.69 ± 0.42� 1.37 ± 0.35 1.23 ± 0.35 )0.14 ± 0.32
C22:6n)3 2.78 ± 0.52 3.54 ± 0.45** 0.76 ± 0.59� 2.83 ± 0.71 2.78 ± 0.69 )0.11 ± 0.56

Data are expressed as percentage of total fatty acids (mean ± SD). Difference = After)Before
Significantly different from before supplementation: * P < 0.05, ** P < 0.01
Significantly different from the control group: � P < 0.001
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due to clinically suspected CHD [8]. Other authors
have also found an inverse correlation in large cross-
sectional studies [4, 6]. In a dose-response study
involving healthy young subjects, we found no effect
on hs-CRP after 12 weeks supplementation with 6.6 g
n)3 PUFA or 2.0 g n)3 PUFA compared to placebo
[7]. Similarly, no effect has been found in other

intervention studies involving patients with a recent
MI [5] and type 2 diabetics [10].

However, since atherosclerosis is largely an
inflammatory disease, the effect of n)3 PUFA and other
compounds with anti-inflammatory activity should be
investigated further as possible treatment strategies in
patients with or at high risk of developing CHD.
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Fig. 1 Serum levels of C-reactive protein (CRP) before
and after 12 weeks supplementation with 5.2 g/day
n)3 polyunsaturated fatty acids (A) or olive oil (B) in
each individual. The bold lines show changes in median
hs-CRP
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