
INTRODUCTION 

Review question / Objective: In current 
study, we aimed to: (1) conduct a 
systematic review and meta-analysis by 
incorporating all eligible RCTs; (2) report 

results on CVD outcomes in a more 
comprehensive manner; (3) analyze the 
influence of statin and antiplatelet drug use 
on final results. 
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Review question / Objective: In current study, we aimed to: (1) 
conduct a systematic review and meta-analysis by 
incorporating all eligible RCTs; (2) report results on CVD 
outcomes in a more comprehensive manner; (3) analyze the 
influence of statin and antiplatelet drug use on final results. 
Information sources: We reviewed databases of Pubmed, 
EMBASE, Cochrane Library and Web of Science for eligible 
studies from the inception to Aug-15-2022. The combined 
search strategy of relevant keywords and Medical Subject 
Headings (MeSH) terms used in current study are: “Omega-3 
f a t t y a c i d s ” , “ d o c o s a h e x a e n o i c a c i d ” , “ D H A ” , 
“Eicosapentaenoic acid”, “EPA”, “cardiovascular disease”, 
“cardiovascular events”, “coronary heart disease”, 
“myocardial infarction”, “stroke” and “randomized controlled 
trial”. No special restrictions were applied to language. 
Reference lists of the retrieved literature were also searched 
manually. Primary authors could be contacted if there were 
lack of necessary data. Study characteristics including trial 
register have been summarized into a Table in main body of 
text. 

INPLASY registration number: This protocol was registered with 
the International Platform of Registered Systematic Review and 
Meta-Analysis Protocols (INPLASY) on 06 November 2022 and 
was last updated on 06 November 2022 (registration number 
INPLASY2022110027). 
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Rationale: Many meta-analyses and 
randomized controlled trials (RCTs) on the 
use o f Omega-3 supp lements fo r 
cardiovascular disease (CVD) have come to 
different outcomes. Besides, previous 
meta-analyses have missed some key 
RCTs on this topic. 

Condit ion being studied: Omega-3 
polyunsaturated fatty acids (n-3 PUFA) 
i n c l u d e α - l i n o l e n i c a c i d ( A L A ) , 
eicosapentaenoic acids (EPA), and 
docosahexaenoic acids (DHA). ALA is 
abundant in plant, EPA and DHA are 
abundant in marine animals. Fish oil 
stemmed from marine animals is also rich 
in EPA and DHA. Over the past several 
decades, numerous population-based 
epidemiological studies have delineated 
that higher fish oil intake in the diet can 
reduce the incidence of cardiovascular 
events (CV events). The American Heart 
Association (AHA) also recommended 
patients with coronary heart disease (CHD) 
take 1g/d of EPA and DHA supplements as 
directed by their physician. Two to four g/d 
EPA and DHA capsules are recommended 
for patients with hypertriglyceridemia (HTG) 
under the guidance of their family doctors 
for treatment. Therefore, n-3 PUFA is 
desired by patients with cardiovascular 
disease (CVD) to treat their disease and 
populations with high-risk factors to 
prevent CVD. Although there is abundant 
evidence, nevertheless, outcomes derived 
from current evidence are inconsistent. 
From mechanistic aspects, n-3 PUFA 
confers protection against a wide range of 
CVD states including modulating cell 
membrane function, regulating cardiac 
rhythm, polishing endothelial function and 
inhibiting inflammatory, oxidative and 
thrombotic pathways implicated in 
atherosclerosis. N-3 PUFA also favors 
modulating triglyceride-rich lipoprotein 
metabolism. While in clinical aspects, there 
has been a great deal of controversy on the 
protective role of n-3 PUFA. Some clinical 
trials displayed a considerable beneficial 
profile of n-3 PUFA for reducing all-cause 
mortality, CV mortality, sudden cardiac 
death (SCD), CHD and stroke; while other 
clinical trials failed to confirm the 

protective effect. A recent meta-analysis on 
this similar topic included 16 randomized 
controlled trials (RCTs) and revealed n-3 
PUFA could significantly improve CVD 
outcomes, especially for second prevention 
on 1g/d level with taking EPA only. To our 
great knowledge, that meta-analysis fails 
to report results on some other key CV 
outcomes for example hospitalization rate 
among participants, additionally, several 
important trials were not included. 
Importantly, no previous meta-analysis has 
ever analyzed the influence of statin and 
antiplatelet drug use on CVD outcomes 
with n-3 PUFA intake. Overall, these 
inconsistent results warrant a better 
understanding of the effects of n-3 PUFA 
on comprehensive subtypes of CVD states. 
Also, limitations of previous meta-analyses 
on the similar topic should be overcome 
and updated. 

METHODS 

Search strategy: We reviewed databases of 
Pubmed, EMBASE, Cochrane Library and 
Web of Science for eligible studies from the 
inception to Aug-15-2022. The combined 
search strategy of relevant keywords and 
Medical Subject Headings (MeSH) terms 
used in current study are: “Omega-3 fatty 
acids”, “docosahexaenoic acid”, “DHA”, 
“ E i c o s a p e n t a e n o i c a c i d ” , “ E PA ” , 
“cardiovascular disease”, “cardiovascular 
events”, “coronary heart disease”, 
“myocardial infarction”, “stroke” and 
“randomized controlled trial”. No special 
restrictions were applied to language. 
Reference lists of the retrieved literature 
were also searched manually. 

Participant or population: Populations: 
Adult populations (≥18 yr) with CVD or with 
high-risk factors (e.g., smoking, obesity, 
lack of physical activity) for CVD. No 
restr ict ions on their gender, race, 
nationality and CV-related comorbidities 
(e.g., diabetes, hypertension, kidney 
circulation dysfunction). 

Intervention: Intervention/comparison: 
Omega-3 PUFA from dietary supplements, 
capsules or drug prescriptions was used. 
Omega-3 PUFA directly achieved from 
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marine fish food sources was not eligible 
because it was hard to quantify n-3 PUFA 
intake from this source. 

Comparator: Intervention/comparison: 
Omega-3 PUFA from dietary supplements, 
capsules or drug prescriptions was used. 
Omega-3 PUFA directly achieved from 
marine fish food sources was not eligible 
because it was hard to quantify n-3 PUFA 
intake from this source. 

Study designs to be included: Study design: 
Randomized controlled trial (RCT). 

Eligibility criteria: All searched articles went 
into a two-step review process. They were 
initially screened for titles and abstracts, 
then the full texts of possibly eligible 
studies were reviewed by two independent 
authors. Any disagreements were resolved 
by a discussion in a group panel with 
another author who is of great knowledge 
of card io logy and ev idence-based 
medicine.The eligible criteria following 
PICOS principles were listed:Populations: 
A d u l t p o p u l a t i o n s ( ≥ 1 8 y r ) w i t h 
cardiovascular disease (CVD) or with high-
risk factors (e.g., smoking, obesity, lack of 
physical activity) for CVD. No restrictions 
on their gender, race, nationality and CV-
related comorbidities (e.g., diabetes, 
h y p e r t e n s i o n , k i d n e y c i r c u l a t i o n 
dysfunction). Intervention/comparison: 
Omega-3 PUFA from dietary supplements, 
capsules or drug prescriptions was used. 
Omega-3 PUFA directly achieved from 
marine fish food sources was not eligible 
because it was hard to quantify n-3 PUFA 
intake from this source.Outcomes: At least 
one of the following outcomes reported 
with available data for calculating: major 
adverse cardiovascular events (MACE), 
CHD, revascularization, stroke, sudden 
cardiac death (SCD), CV mortality, all-cause 
mortality, hospitalization, hospitalization for 
all heart disease, hospitalization for heart 
failure and atrial fibrillation (AF). Study 
design: Randomized controlled trial (RCT) 
The same trial with longer follow-up period 
could be included to avoid duplication. 
Eligible RCTs should have registered 
protocol and provide ethics approval and 
consent of individuals. Observational 

studies, reviews, case reports, conference 
abstracts and experimental studies were 
excluded. Studies without essential data 
are also excluded. 

Informat ion sources: We rev iewed 
databases of Pubmed, EMBASE, Cochrane 
Library and Web of Science for eligible 
studies from the inception to Aug-15-2022. 
The combined search strategy of relevant 
keywords and Medical Subject Headings 
(MeSH) terms used in current study are: 
“Omega-3 fatty acids”, “docosahexaenoic 
acid”, “DHA”, “Eicosapentaenoic acid”, 
“ E PA ” , “ c a rd i o v a s c u l a r d i s e a s e ” , 
“cardiovascular events”, “coronary heart 
disease”, “myocardial infarction”, “stroke” 
and “randomized controlled trial”. No 
special restrictions were applied to 
language. Reference lists of the retrieved 
literature were also searched manually. 
Primary authors could be contacted if there 
were lack of necessary data. Study 
characteristics including trial register have 
been summarized into a Table in main body 
of text. 

M a i n o u t c o m e ( s ) : M a j o r a d v e r s e 
cardiovascular events (MACE), CHD, 
revascularization, stroke, sudden cardiac 
death (SCD), CV mortality, all-cause 
mortality, hospitalization, hospitalization for 
all heart disease, hospitalization for heart 
failure and atrial fibrillation (AF). 

Quality assessment / Risk of bias analysis: 
For evaluating the quality of included 
studies, we applied the Cochrane Risk of 
Bias Tool, which has been widely used for 
assessing the methodological quality of 
RCTs in meta-analyses. Seven specific bars 
in the Cochrane Risk of Bias Tool were 
objectively evaluated by two independent 
authors including the generation of 
randomized sequences, concealment of 
allocation protocols, blinding of study 
participants and related persons, blinding 
of outcome evaluators, incomplete data on 
study results, selective reporting of results 
and other sources of bias. If each bar from 
the Cochrane Risk of Bias Tool was not 
a v a i l a b l e o r w r o n g l y c o n d u c t e d , 
assessment on the bar would be high risk. 
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Strategy of data synthesis: Fully adjusted 
HR and the corresponding 95% confidence 
intervals (95% CIs) for outcomes of 
interests obtained from Cox-Hazard 
regression analysis were mainly estimated 
with DerSimonian-Laird (D-L) random 
effects model because the assumptions 
could account for the presence of whining-
study and between-study heterogeneity. 
The adjusted/unadjusted RR and OR in 
p r i m a r i l y i n c l u d e d s t u d i e s w e r e 
approximately considered as HR. HRs and 
standard errors (SEs) originating from the 
c o r r e s p o n d e n c e 9 5 % C I s w e r e 
logarithmically transformed to stabilized 
variance, and then the distribution was 
normalized. Between-study heterogeneity 
was determined with the Cochran Q chi-
square test and the I2. An I2 > 50% or a P 
value for the Q test < 0.1 was regarded as 
equal to significant heterogeneity. All 
analyses were performed using Stata 
s o f t w a r e v e r s i o n 1 2 . 0 ( h t t p s : / /
www.stata.com/); two-sided P < 0.05 was 
statistically significant. When 95% CIs of 
HR were on 1.00, P value for HR would be 
checked of which P < 0.05 indicating 
statistical significance. 

Subgroup analysis and Sensitivity analysis: 
Sensitivity analysis would be performed by 
removing one study each turn to reduce 
a n d e l a b o r a t e t h e c a u s e s o f t h e 
heterogeneity if significant heterogeneity 
was found. We would also conduct post-
subgroup analyses to ascertain the 
influence of other risk factors on outcome 
results on MACE, CV mortality and all-
cause mortality because there were 
abundant included studies on those 
o u t c o m e s . A c c o r d i n g t o m a i n 
characteristics of the populations and trial, 
the subgroups were identified as follows: 
the proportion of statin use populations (< 
50% vs. ≥ 50%) in each trial, proportion of 
antiplatelet drug use populations (< 50% 
vs. ≥ 50%) in each trial, n-3 PUFA 
formulations (EPA + DHA vs. EPA) in each 
trial, actual amount of n-3 PUFA intake (< 
2g/d vs. ≥ 2g/d) in each trial and prevention 
type (primary prevention vs. secondary 
prevention vs. mix prevention) in each trial. 
The subgroup analyses results were 
visualized by forest plots. 

Language restriction: No restrictions. 

Country(ies) involved: China. 

Keywords: polyunsaturated fatty acids, 
cardiovascular disease, randomized 
controlled trial, meta-analysis. 

Dissemination plans: Get the study 
published on high-impact journals, and 
update the systematic review and meta-
analysis on time if available. 
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