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Aims Benefits of pharmacologic omega-3 fatty acid administration in cardiovascular prevention are controversial. Particularly, 
effects on coronary revascularization are unclear; also debated are specific benefits of eicosapentaenoic acid (EPA). We 
investigated incident coronary revascularizations, myocardial infarction (MI), stroke, heart failure (HF), unstable angina, 
and cardiovascular death, in subjects randomized to receive EPA or EPA + docosahexaenoic acid (EPA + DHA) vs. control.

Methods 
and results

Meta-analysis of randomized controlled trials (RCTs) was conducted after MEDLINE, Embase, Scopus, Web of Science, and 
Cochrane Library search. Preferred Reporting Items for Systematic Reviews and Meta-analysis guidelines were followed for ab
stracting data and assessing data quality and validity. Data were pooled using a random effects model. Eighteen RCTs with 134  
144 participants (primary and secondary cardiovascular prevention) receiving DHA + EPA (n = 52 498), EPA alone 
(n = 14 640), or control/placebo (n = 67 006) were included. Follow-up ranged from 4.5 months to 7.4 years. Overall, compared 
with controls, omega-3 supplementation reduced the risk of revascularization [0.90, 95% confidence interval (CI) 0.84–0.98; P =  
0.001; P-heterogeneity = 0.0002; I2 = 68%], MI (0.89, 95% CI 0.81–0.98; P = 0.02; P-heterogeneity = 0.06; I2 = 41%), and cardio
vascular death (0.92, 95% CI 0.85–0.99; P = 0.02; P-heterogeneity = 0.13; I2 = 33%). Lower risk was still observed in trials where 
most participants (≥60%) were on statin therapy. Compared with DHA + EPA, EPA alone showed a further significant risk re
duction of revascularizations (0.76, 95% CI 0.65–0.88; P = 0.0002; P-interaction = 0.005) and all outcomes except HF.

Conclusion Omega-3 fatty acid supplementation reduced the risk of cardiovascular events and coronary revascularization, regardless of 
background statin use. Eicosapentaenoic acid alone produced greater benefits. The role of specific omega-3 molecules in 
primary vs. secondary prevention and the potential benefits of reduced revascularizations on overall health status and 
cost savings warrant further research.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Lay summary It is debated whether pharmacologic administration of omega-3 fatty acids reduces cardiac events. In particular, it is unclear 
whether benefits are actually restricted to the use of eicosapentaenoic acid (EPA), or whether combined administration of 
EPA + docosahexaenoic acid (DHA) is needed; furthermore, little is known about possible benefits of omega-3 fatty acids in 
reducing incidence of coronary revascularization procedures. In this meta-analysis of all published evidence of clinical trials 
comparing EPA alone or EPA + DHA vs. control (134 144 participants), we demonstrate the following:  
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This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, 
distribution, and reproduction in any medium, provided the original work is properly cited.
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• In the overall analysis of all trials, omega-3 supplementation reduced the risk of myocardial infarction and cardiovascular 
death, to a modest extent. However, when trials administering EPA alone were separately analysed, a further significant 
risk reduction for cardiovascular outcomes was demonstrated. Importantly, these benefits were also observed in subjects 
who were already taking statins as part of their chronic therapy.

• Administration of omega-3 fatty acids, particularly EPA alone, was also associated with a substantial decrease in the risk 
for subsequent coronary revascularizations. Reduction of revascularization procedures may induce additional benefits on 
overall health status and associated cost savings. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Keywords Omega-3 fatty acids • Coronary revascularization • Eicosapentaenoic acid • Docosahexaenoic acid • Cardiovascular 

prevention • Health costs

Introduction
Treatments aimed at reducing low-density lipoprotein cholesterol 
(LDL-C), namely statins, ezetimibe, PCSK9 inhibitors, and bempedoic 
acid, have consistently been shown to reduce the risk of cardiovascular 
events.1–8 Besides LDL-C, hypertriglyceridaemia is thought to contrib
ute to development and progression of atherosclerotic coronary pla
ques9–15; this concept would make a reduction of triglyceride levels 
an attractive target to further decrease cardiovascular risk. However, 
whilst fibrates, niacin, and omega-3 fatty acids (FAs) can significantly 
lower triglyceride levels, their effects on preventing cardiovascular 
events have been inconsistent.16–29

More recently, trials with new formulations and higher doses of 
omega-3 FAs have revamped the interest in treating hypertriglyceridae
mia,30,31 but their role in cardiovascular prevention is still debated.9,32 It 
is also unclear whether the effect of administration of eicosapentaenoic 
acid (EPA) alone is similar—or superior—to that of EPA plus docosa
hexaenoic acid (DHA).9,32–34

Cardiovascular prevention trials typically focus on reduction in major 
events, less attention being paid to coronary revascularization; however, 
as pointed out by Ohman and Nanna,35 ‘The time has come… to come 
to harmony with the notion that lower is better for both prevention and 
revascularization’. However, meta-analyses of omega-3 trials, whilst asses
sing major cardiovascular events, have paid no or little attention to the ef
fects on coronary revascularizations.36–48 Yet, coronary revascularization, 
whether by percutaneous coronary intervention (PCI) or coronary artery 
bypass graft (CABG) surgery, is an impactful event for patients’ health whilst 
entailing patient discomfort, periprocedural risks, and substantial costs.

Accordingly, the aim of this study was to systematically review and 
meta-analyse published randomized trial evidence on the effects of 
EPA alone and of combined EPA + DHA administration on coronary 
revascularization and on major cardiovascular events. We also evalu
ated the effects of omega-3 FAs when administered to subjects already 
on chronic statin therapy.

Methods
This systematic review follows the Preferred Reporting Items for Systematic 
Reviews and Meta-analysis (PRISMA) guidelines. A standardized protocol 
identifying research question, search strategy, and inclusion and exclusion cri
teria was developed before starting the review. The protocol was registered 
in https://www.crd.york.ac.uk/PROSPERO/ (ID: CRD42022308171).

Study search, selection, and extraction of data were performed inde
pendently by two investigators (M.D. and S.L.). Conflicts were resolved 
by discussion with the third author (F.S.) and consensus.

Search strategy
A literature search was performed using Medline, Embase, Scopus, Web of 
Science, and Cochrane Library, through 20 June 2023, without language restric
tions. References of the identified studies and previous reviews were also 

screened. Search terms, used in combination as MeSH terms and text words, 
were as follows: ‘Omega-3’, ‘n-3 fatty acids’, ‘PUFA’, ‘eicosapentaenoic acid’, 
‘docosahexaenoic acid’, ‘EPA’, ‘DHA’, ‘fish oil’, ‘marine oil’, ‘revascularization’, 
‘percutaneous coronary intervention’, ‘percutaneous coronary angioplasty’, 
‘coronary artery bypass graft’, ‘cardiovascular event’, ‘MACE’, ‘myocardial in
farction’, ‘stroke’, ‘unstable angina’, ‘sudden death’, and ‘heart failure’. Full 
search strategy is provided in Supplementary material online, Table S1.

Data selection
Inclusion criteria were pre-determined following the PICOS (Population, 
Intervention, Comparator, Outcome, and Study) framework (see 
Supplementary material online, Table S2). Randomized controlled trials 
(RCTs) including ≥500 participants in primary or secondary cardiovascular pre
vention comparing the effects of pharmacologic omega-3 FA formulations 
(EPA, DHA), or their combination, vs. placebo or control were considered eli
gible. Outcomes of interest were as follows: coronary revascularization (PCI 
and CABG) and adverse cardiovascular events (myocardial infarction [MI], 
stroke, unstable angina [UA], heart failure [HF], and cardiovascular death). 
We excluded observational studies, trials conducted on patients with severe 
diseases, or when intervention consisted of dietary advice, owing to variability 
in the amount of omega-3 reported in food items. Trials where cardiovascular 
outcomes were assessed only as safety outcomes were excluded. Decision to 
include studies was based on title, abstract, and full-text screening.

Data extraction
Data from studies fulfilling the inclusion criteria were extracted by the 
two authors (M.D. and S.L.) using a standardized data extraction form. 
Disagreements were resolved by consensus or in conference with the third 
author (F.S.). The following data were extracted: first author, year of publica
tion, country of study, characteristics of participants, sex distribution, interven
tion arm and its composition, control arm, length of follow-up, number of 
participants in each arm, use of statins, outcomes definition, and number of 
events in the intervention and control arms. The main outcome was coronary 
revascularization, reported as PCI and/or CABG; secondary outcomes were 
major cardiovascular events (MI, stroke, UA, HF, and cardiovascular death). 
Where reported, the specific outcome was analysed (e.g. MI). Otherwise, 
the composite outcome ‘cardiovascular death/events’ was used, as specified 
in Table 1. Data were stored at https://zenodo.org/records/10409649.

Quality assessment
The two authors (M.D. and S.L.) independently assessed the risk of bias for 
each trial using the revised Cochrane risk-of-bias tool for randomized trials 
(RoB 2.0),56 which consists of five domains: (i) bias arising from the random
ization process, (ii) bias due to deviations from intended intervention, 
(iii) bias due to missing data, (iv) bias in outcome measurement, and 
(v) bias in selection of reported result. Any evaluation with ‘no’ indicates a 
high risk of bias, whilst ‘yes’ indicates a low risk of bias. ‘Unclear’ rating indi
cates an unclear or unknown risk of bias. Based on those domains, the over
all risk of bias of studies was defined as ‘low’, ‘some concerns’, and ‘high’.

Statistical analysis
Data were collected in a Microsoft Excel table and analysed using Review 
Manager 5.3 for Macintosh (Copenhagen, Denmark). A random effects 
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model using DerSimonian and Laird method, which incorporated both 
within- and between-study variability, was implemented. The Mantel– 
Haenszel method was used, and the risk ratio (RR) with 95% confidence 
interval (CI) was reported as an effect measure for each study. Pooled re
sults were reported as RR with 95% CI with two-sided P-values. A P < 0.05 
was considered statistically significant.

Statistical heterogeneity amongst studies was estimated using the χ2 

Cochran’s Q-test with I2 statistics, which provides an estimate of the 
amount of variance due to heterogeneity rather than sampling error. I2 ex
ceeding 50% was considered substantial heterogeneity. Sources of hetero
geneity were explored through subgroup analyses based on type of 
intervention (EPA + DHA vs. EPA alone), EPA + DHA dose (≤0.9 g/day 
vs. > 0.9 g/day, as median dose), EPA dose (≤0.7 g/day vs. > 0.7 g/day, as 
median dose), statin use (<60% vs. ≥ 60% of study population, as median 
value), and primary vs. secondary cardiovascular prevention.

To establish the robustness of the results, a sensitivity analysis was 
conducted by ‘leave-one-out’ approach, removing each study one-by-one 
from the meta-analyses and recalculating the summary estimate. When 
≥10 studies were available, the possibility of publication bias was ex
plored by visual inspection of funnel plot of effect size against standard 
error.

Results
Literature search
Figure 1 shows the selection process, according to PRISMA guidelines. 
The initial search yielded 8576 articles; after elimination of duplicates 
and records screening, 123 articles were identified as potentially relevant. 

Figure 1 PRISMA flow diagram of study identification and inclusion.
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Figure 2 Comparison of omega-3 fatty acid supplementation vs. control on the risk of incident coronary revascularization in the overall analysis (A) 
and in subgroup analysis according to various characteristics (B). P denotes the P-value from the Z test that examines whether the pooled estimate of 
effect is statistically significant. I2 refers to the magnitude of the heterogeneity. Phet is the probability of the null hypothesis that there is no heterogeneity 
amongst studies.
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After full-text evaluation, 18 articles met inclusion criteria17–23,26–28, 

30,31,49–55 and were included in the analysis (Table 1; Supplementary 
material online, References). Those articles actually referred to 15 clinical 
trials, since for GISSI, REDUCE-IT, and VITAL, the original article did 
not report all the outcomes considered in our meta-analysis, which 
were retrieved from subsequent publications from those trials. Data 
for RESPECT-EPA were obtained integrating information presented 
during the 2022 American Heart Meeting55 with that presented by 
Nishizaki et al.54 and recently published by Gaba et al.57

Table 1 summarizes study characteristics. Fourteen articles reported 
data comparing EPA + DHA vs. control and three EPA alone vs. control. 
The overall analysis included a total of 134 144 participants, rando
mized to EPA + DHA (n = 52 498), EPA alone (n = 14 640), and control 
(n = 67 006). The dose of omega-3 FA ranged from 0.6 to 5.4 g/day. 
Four studies included subjects in primary prevention, eight studies 
were of secondary prevention, and six studies included participants ei
ther in primary or secondary prevention (Table 1). The proportion of 
participants on background statins was <60% in six studies and ≥60– 
100% in nine trials; information on statin use could not be found for 
three trials, which were considered as enrolling participants with 
<60% statin use. Follow-up ranged from 4.5 months to 7.4 years. 
The patients’ mean age was 65 years; the proportion of women en
rolled varied from 0 to 69%.

Further information according to the use of EPA + DHA vs. EPA 
alone, demographics, risk factors [age, body mass index, smoking status, 
cardiovascular disease (CVD) at baseline, diabetes, dyslipidaemia, and 
hypertension], and statin use is shown in Supplementary material 
online, Table S3.

According to RoB 2.0 evaluation, 13 articles were considered at low 
risk of bias, 4 had some concerns, and 1 trial had a high risk of bias (see 
Supplementary material online, Figure S1).

Coronary revascularization
Two trials did not report data on coronary revascularization. The re
maining 13 (n = 122 128) reported 8673 coronary revascularization 
events, which we analysed collectively, as only two studies provided 
PCI and CABG data separately (Figure 2A). Overall, omega-3 FA supple
mentation was associated with a modest but significant reduction in the 
risk of coronary revascularization (RR 0.90, 95% CI 0.84–0.98; P = 0.01) 
compared with controls; between-study heterogeneity was significant 
(I2 = 68%; P-heterogeneity = 0.0002).

When overall data were analysed according to pre-specified charac
teristics, the reduction in the risk of coronary revascularization varied 

under different conditions. Specifically, the reduction was more 
pronounced with EPA alone (0.76, 95% CI 0.65–0.88; P = 0.0002; 
P-interaction = 0.005). There was a numerically greater benefit of doses 
of EPA >0.7 g/day (0.84, 95% CI 0.72–0.99) and in studies where ≥60% 
of participants were taking statins (0.86, 95% CI 0.77–0.96), but the inter
action values did not reach statistical significance (P = 0.81 and 0 = 0.07, 
respectively). There was no clear impact of dose for studies with com
bined EPA + DHA administration, and there was no clear heterogeneity 
of benefit according to whether studies focused on primary prevention, 
secondary prevention, or combined prevention cohorts (Figure 2B).

Other cardiovascular events
A total of 13 trials (n = 125 530) reported 3268 MIs (in most cases 
non-fatal MIs, in some cases fatal and non-fatal MIs together; Table 1), 
11 trials (n = 106 232) reported 2295 events of stroke, 7 trials 
(n = 68 026) reported 2616 events of UA, 7 trials (n = 80 081) 
reported 3953 HF events, and 11 trials (n = 123 893) reported 5008 
cardiovascular deaths. For three studies (n = 8219), 769 ‘cardiovascular 
deaths/events’ were only presented as aggregate.

Omega-3 FA supplementation was associated with reduced risk of 
MI (0.89, 95% CI 0.81–0.98; P = 0.02) and cardiovascular death (0.92, 
95% CI 0.85–0.99; P = 0.02) compared with controls, with no signifi
cant effect on stroke, UA, HF, and on the composite outcome ‘cardio
vascular deaths/events’ (Figure 3). Between-study heterogeneity was 
significant only for UA (I2 = 55%; P-heterogeneity = 0.04). Details of 
the results of each study with respect to individual endpoints are pro
vided as Supplementary material online, Figure S2.

Subgroup analyses and interaction P-values for cardiovascular events 
(other than revascularization) are shown in Table 2. Trials testing EPA 
vs. control alone achieved a greater reduction in the risk of MI (0.72, 
95% CI 0.632–0.83; P < 0.00001), stroke (0.73, 95% CI 0.575–0.935; 
P = 0.012), UA (0.74, 95% CI 0.632–0.865; P < 0.0001), and cardiovas
cular death (0.84, 95% CI 0.72–0.99; P = 0.04) than trials comparing 
EPA + DHA. Further differences were observed according to EPA 
dose, with higher benefits at >0.7 g/day for MI (0.83, 95% CI 0.71– 
0.99; P = 0.04) and UA (0.81, 95% CI 0.68–0.96; P = 0.02). When 
events were analysed according to background statin use, benefit ap
peared numerically greater in studies, in which ≥60% of participants 
were on statins.

Comparisons of omega-3 supplementation on all outcomes accord
ing to type of intervention, EPA + DHA dose, EPA dose, statin use, and 
primary vs. secondary cardiovascular prevention are presented as 
Supplementary material online, Figures S3–S8.

No. of

Favours Favours

Figure 3 Comparison of omega-3 fatty acid supplementation vs. control on the risks of major cardiovascular events. * denotes original studies re
porting only the composite outcome ‘cardiovascular death/events’. Table 1 specifies for each individual study what was included in the composite 
outcome.
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Sensitivity analysis and publication bias
To verify that results were not driven by any single trial, a ‘leave-one- 
out’ sensitivity analysis was performed. Quantitative summary 
measures of RR with 95% CI remained unchanged for coronary revas
cularization and most other outcomes, except for MI and cardiovascu
lar death. Removal of the studies by Manson et al.28 and Bhatt et al.30

changed the effect on MI from significant in the main analysis to non- 
significant in the sensitivity analysis; similarly, removal of the studies 
by Bowman et al.,26 Bhatt et al.,30 and Tavazzi et al.19 changed the effect 
on cardiovascular death from significant to non-significant. Finally, 
exclusion of RESPECT-EPA did not change the results of the various 
outcomes (see Supplementary material online, Table S4).

Publication bias was assessed for coronary revascularization, MI, 
stroke, and cardiovascular death (i.e. the outcomes reported in ≥10 
studies) using funnel plots (see Supplementary material online, 
Figure S9). The shape of the funnel plot showed small asymmetry, sug
gesting evidence of some publication bias.

Discussion
In this large meta-analysis, based on 134 144 subjects, administration of 
omega-3 FAs reduced the risk of incident coronary revascularization, 
with an associated reduction of MI and cardiac death. To our knowl
edge, this is the first meta-analysis to specifically focus on coronary re
vascularization. Also novel, and possibly of major relevance, is the 
finding that taking into account the specific molecules of omega-3 
FAs administered, benefit on the various outcomes was marginal in 
studies, which employed a combination of DHA + EPA, but instead, it 
was substantially greater when EPA alone was administered. Finally, 
we also report that the relative benefits of EPA supplementation ap
peared consistent, if not greater, in trials, in which most patients 
were taking statins as background therapy.

Previous meta-analyses have explored the effects of omega-3 on car
diovascular outcomes.36–48 This meta-analysis, besides being more up
dated, adds to existing literature in several aspects. First, it is the only 
one, which, in addition to other outcomes of interest, specifically inves
tigates revascularization, a relevant clinical outcome, which also entails 
substantial cost implications to the healthcare system given how com
monly done these procedures are; secondly, we were able to separately 
assess the effects of EPA alone vs. combined treatment with EPA +  
DHA; thirdly, we performed a subanalysis of the effects according to 
background statin therapy of participants; finally, on a methodological 
side, to limit heterogeneity found in previous reports, we purposely ex
cluded (i) trials, in which outcomes were indirectly inferred from ad
verse events, and (ii) studies, in which intervention consisted of 
dietary advice.

One-fourth of US adults, including nearly one-third of those on sta
tin therapy, have elevated triglyceride levels.13 In the overall analysis of 
trials administering EPA alone or combined treatment with EPA +  
DHA, a significant reduction was observed with respect to cardiovas
cular death and incidence of MI and coronary revascularizations, 
whereas incidence of stroke, UA, and HF was unaffected. Instead, 
the beneficial effect on revascularizations, and also MI, stroke, and 
UA, was much more prominent in studies, which administered EPA 
alone.

The 24% relative risk reduction in coronary revascularization ob
served with administration of EPA alone compares with the reduction 
seen in trials of statins vs. placebo, which also averaged 24% reduction 
(per 1.0 mmol/L reduction in LDL-C).1–4 Interestingly, the benefits of 
EPA administration were not seen when EPA was administered along 
with DHA, as reduction in incident revascularizations was a mere 5%. 
Of note, this figure closely matches the non-significant 6% reduction 
in revascularizations recently observed in the STRENGTH trial, which 
administered 4 g/day of a formulation of EPA + DHA.31

The observation that reduction in events was largely confined to 
studies administering EPA alone, and not observed in studies employing 
the combination of EPA + DHA, may provide an explanation for the 
discrepant results previously reported with respect to the effects of 
omega-3 supplementation, which used a variety of different formula
tions of these molecules. Reasons for the seemingly peculiar effects 
of EPA when administered alone are unclear, but appear not directly 
related to the decrease of triglyceride levels. EPA and DHA have 
different chemical structures, which may lead to divergent effects on 
susceptibility to oxidation of lipoproteins, and on stabilization of 
cell membranes, both favourably influenced by EPA but not 
DHA33,34,58–65; beneficial effects of EPA, but not DHA, have also 
been reported on markers of inflammation and on endothelial and 
platelet function.33,34,58–65 Thus, the fact that DHA may exert disparate 
or even contrasting pharmacological effects compared with EPA sug
gests that addition of DHA might diminish or counteract the benefits 
of EPA, thus explaining the failure of combined formulations of 
EPA + DHA to show significant benefits.

It has been suggested that threshold concentrations of EPA should be 
achieved to elicit cardiovascular benefits.32,64 Our meta-analysis cannot 
directly test this hypothesis, as plasma concentration data were not avail
able; however, when we analysed the studies with respect to the dose of 
EPA administered, we observed greater benefits with EPA treatment at 
higher doses, consistent with the hypothesis that higher concentrations 
of EPA are beneficial. Mechanistically, the benefits of EPA on coronary 
revascularizations are supported by data from the EVAPORATE trial, 
which showed that administration of EPA at 4 g/day resulted in 
positive changes on multiple parameters of coronary plaque volume 
and composition.66

The significant reduction observed in incident coronary revasculari
zations, in addition to its obvious benefits on patients’ health and overall 
quality of life, may also translate into significant reduction of expenses 
associated with revascularization procedures, which are a substantial 
component of health costs of management of patients with chronic is
chaemic syndromes.35,67

In the present meta-analysis, we were also able to investigate the re
sults of omega-3 supplementation with respect to background 
cholesterol-lowering therapy taken by participants. In studies (pooling 
EPA alone and EPA + DHA), in which the majority (or all) of the parti
cipants were on statins as part of their chronic therapy regimen, a sig
nificant 14% reduction in coronary revascularization, and in incident 
UA, could still be observed. This finding expands on what previously re
ported by Irfan et al.,43 indicating that there might be additional advan
tage to be gained in cardiovascular prevention by going the extra mile 
with lipid-lowering therapies and at the same time that additional ben
efits might be achieved through a pharmacological intervention non- 
directly acting on cholesterol levels.

Limitations
As in all meta-analyses, our results are influenced by the intrinsic qual
ity of the studies analysed and by differences in enrolment criteria and 
patient populations. Some studies provided only aggregate data for 
patients in either primary or secondary prevention, and therefore, 
we cannot specifically elaborate on this issue nor is it possible to dis
criminate between first revascularization and repeat revasculariza
tions of the same or newer lesions. Also, with respect to coronary 
revascularization, data available do not allow to look at PCI and 
CABG separately. Heterogeneity across studies also emerged, which 
however does not seemingly affect the robustness of overall findings; 
another limitation worth mentioning is represented by the different 
length of follow-up amongst studies, which may have influenced 
both time of exposure to the drugs tested and the time for events 
to accrue. Finally, as the trials analysed spanned over a considerable 
length of time, it is possible that changes in contemporary 
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management of such patients may have introduced some unknown 
and unmeasurable benefits.

Conclusions
This large meta-analysis, involving a total of 134 144 subjects, 
shows that omega-3 FA supplementation significantly reduced risk of 
coronary revascularization and major cardiac events. These beneficial 
effects were not substantially affected by concomitant statin use. 
Interestingly, the benefit was largely restricted to administration of 
EPA alone and was not seen when EPA was administered along with 
DHA. Further studies may clarify the role of specific omega-3 FA mo
lecules, and of their most appropriate dose, in preventing cardiovascu
lar events in primary and in secondary prevention. At the same time, the 
cost savings achievable through the substantial reduction in revascular
izations could be significant and deserve further investigation.67

Supplementary material
Supplementary material is available at European Journal of Preventive 
Cardiology.
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56. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. Rob 2: a revised 
tool for assessing risk of bias in randomised trials. BMJ 2019;366:l4898.

57. Gaba P, Bhatt DL, Boden WE. Icosapent ethyl for hypertriglyceridaemia and athero
sclerosis: greater RESPECT for increased therapeutic use. Eur Heart J 2023;45:ehad668.

58. Sherratt SC, Libby P, Bhatt DL, Mason P. Eicosapentaenoic acid (EPA) inhibits low- 
density lipoprotein (LDL) oxidation compared to docosahexaenoic acid (DHA) and 
mineral oil in vitro. Circulation 2022;146:A13685. (abstract).

59. Sherratt SCR, Mason RP. Eicosapentaenoic acid and docosahexaenoic acid have distinct 
membrane locations and lipid interactions as determined by X-ray diffraction. Chem 
Phys Lipids 2018;212:73–79.

60. Sherratt SCR, Juliano RA, Mason RP. Eicosapentaenoic acid (EPA) has optimal chain 
length and degree of unsaturation to inhibit oxidation of small dense LDL and mem
brane cholesterol domains as compared to related fatty acids in vitro. Biochim Biophys 
Acta Biomembr 2020;1862:183254.

61. Sherratt SCR, Juliano RA, Copland C, Bhatt DL, Libby P, Mason RP. EPA and DHA con
taining phospholipids have contrasting effects on membrane structure. J Lipid Res 2021; 
62:100106.

62. Jacobs ML, Faizi HA, Peruzzi JA, Vlahovska PM, Kamat NP. EPA and DHA differentially 
modulate membrane elasticity in the presence of cholesterol. Biophys J 2021;120: 
2317–2329.

63. Mason RP, Jacob RF, Shrivastava S, Sherratt SCR, Chattopadhyay A. Eicosapentaenoic 
acid reduces membrane fluidity, inhibits cholesterol domain formation, and normalizes 
bilayer width in atherosclerotic-like model membranes. Biochim Biophys Acta 2016; 
1858:3131–3140.

64. Pisaniello AD, Nicholls SJ, Ballantyne CM, Bhatt DL, Wong ND. Eicosapentaenoic acid: 
atheroprotective properties and the reduction of atherosclerotic cardiovascular disease 
events. Eur Medical J 2020;5:29–36.

65. Williams JA, Batten SE, Harris M, Rockett BD, Shaikh SR, Stillwell W, et al. Docosahexaenoic 
and eicosapentaenoic acids segregate differently between raft and nonraft domains. Biophys J 
2012;103:228–237.

66. Budoff MJ, Bhatt DL, Kinninger A, Lakshmanan S, Muhlestein JB, Le VT, et al. Effect of 
icosapent ethyl on progression of coronary atherosclerosis in patients with elevated tri
glycerides on statin therapy: final results of the EVAPORATE trial. Eur Heart J 2020;41: 
3925–3932.

67. Derington CG, Bress AP, Herrick JS, Fan W, Wong ND, Andrade KE, et al. The potential 
population health impact of treating REDUCE-IT eligible US adults with icosapent-ethyl. 
Am J Prev Cardiol 2022;10:100345. doi: 10.1016/j.ajpc.2022.100345

Omega-3 fatty acids and coronary revascularization                                                                                                                                       1875
D

ow
nloaded from

 https://academ
ic.oup.com

/eurjpc/article/31/15/1863/7692830 by U
ni M

Ilano user on 29 N
ovem

ber 2024

https://doi.org/10.1007/s10557-022-07379-z
https://www.acc.org/education-and-meetings/image-and-slide-gallery/media-detail?%20id=12ac5c91decc4387be10ec54b444b7c0
https://www.acc.org/education-and-meetings/image-and-slide-gallery/media-detail?%20id=12ac5c91decc4387be10ec54b444b7c0
https://www.acc.org/education-and-meetings/image-and-slide-gallery/media-detail?%20id=12ac5c91decc4387be10ec54b444b7c0
https://doi.org/10.1016/j.ajpc.2022.100345

	Effects of omega-3 fatty acids on coronary revascularization and cardiovascular events: �a meta-analysis
	Introduction
	Methods
	Search strategy
	Data selection
	Data extraction
	Quality assessment
	Statistical analysis

	Results
	Literature search
	Coronary revascularization
	Other cardiovascular events
	Sensitivity analysis and publication bias

	Discussion
	Limitations

	Conclusions
	Supplementary material
	Acknowledgements
	Author contribution
	Funding
	Data availability
	References




