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Abstract: Major adverse cardiovascular events (MACE) are the most relevant outcome in
cardiovascular secondary prevention because they are the main cause of mortality and
morbidity in patients with cardiovascular disease. Due to the contrasting results between
studies, omega-3 supplementation is believed to have cardioprotective effects, but its
significance in reducing MACE is still in question. This study aims to determine the effect of
omega-3 supplementation on the prevention of MACE. A literature search was carried out on
several databases from September 8-20, 2021. Selection of literature is done through the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart.
Literature that is eligible was then assessed qualitatively. We compared the hazard ratio of
each key outcome of interest, which was included in the primary and secondary end-point of
each study. Among 2049 publications found from the initial literature search, 6 publications
were included in this study. The analysis showed a significant reduction in cardiovascular
risk in participants with a high dose of pure EPA. Studies with a lower dose of omega-3 that
contains a combination of EPA and DHA did not provide similar significant results. The use
of high-dose omega-3 supplementation with pure EPA content can significantly reduce
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INTRODUCTION recommended amount by the American

The global intake of omega-3 fatty
acids is considered very low, with only
less than 20% of the world’s population
consuming omega-3 more than 250
mg/day, which is far less than the
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Heart Association. Sufficient daily intake
is important for the body to function
optimally. Omega-3 is an essential fatty
acid that cannot be produced by the body,
thus sufficient daily intake is important
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for the body to function optimally.'®
Omega 3 is well known for its many
benefits, especially for its cardioprotective
effects, which has resulted in the soaring
demand for fish oil supplementation over
the last decade. !’

Cardiovascular disease 1is the
global leading cause of  death.
Approximately 17.3% of deaths are
caused by cardiovascular conditions each
year. '° With advances in the diagnosis
and management of cardiovascular
diseases, more patients are able to recover
from initial cardiovascular  events.
Secondary prevention for cardiovascular
diseases has also been successful in
reducing cardiovascular events and
mortality. However, the prognosis is still
suboptimal. >

Major adverse cardiovascular
events (MACE) are the leading cause of
morbidity and mortality in patients with
cardiovascular disease, which comprises a
composite of cardiovascular clinical end
points such as stroke, myocardial
infarction, coronary revascularization,
hospitalization due to heart failure and
death. ® The American Heart Association
believes that omega-3 fatty acids play an
important role in heart health by lowering

plasma triglycerides, thrombocyte
aggregation, arrhythmia, and
inflammation. *

A large epidemiologic study has
proven the dosage response association of
omega-3 consumption. Higher intake of
fish rich in omega-3 is believed to be
effective in reducing mortality due to
cardiovascular conditions like myocardial
infarction.” Another study also discovered
a reduction of up to 19% in MACE
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among participants that consumed omega-
3 supplementation. with a history of low
fish intake.” However, there are several
new randomized controlled trials that
show contrasting results, which give rise
to a few debates regarding the
significance of omega-3 supplementation
in the prevention of MACE.

To explore this potential clinical
heterogeneity across omega-3 trials, we
performed an updated systematic review
with a primary focus on determining the
effectiveness of omega-3 supplementation
on MACE among patients with
cardiovascular risk or cardiovascular
disease.

METHOD

The design of this study is a
systematic review, which is done by
collecting and summarizing all empirical
evidence that fits pre-specified eligibility
criteria to answer a specific research
question (RQ). ? A comprehensive
literature search was performed, following
the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-
Analysis) flowchart, using the electronic
databases Cochrane Library, PubMed,
Science Direct, and Google Scholar
through September § to September 20,
2021.

The search strategy used was a
combination of the following general
search terms with Medical Subject
Headings: ("omega-3" OR "fish oil")
AND ("major adverse cardiovascular
events" OR "cardiovascular events"). The
pre-determined inclusion criteria were (1)
randomized controlled trials from the last
10 years (2011-2021) that compared
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omega-3 supplementation intake (EPA
and/or DHA) vs. control (placebo; no
supplementation) (2) patients with
cardiovascular disease or risk factors (3)
Significant adverse cardiovascular events
must be reported in trials. (4) trials must
have ethical clearance.

There  were limitations on
language and accessibility to full text.
Results with incomplete results or those
that are not open access were excluded
from the study. Literature that is not in
Bahasa Indonesia or English was also
excluded. Duplicates were removed and
screening of the title and abstract was
done on the remaining articles, as well as
at full-text level. The study search and
selection were performed independently
by two reviewers.

The quality of each randomized
trial that was selected will be evaluated
using the Jadad Criteria. Literature that is
eligible was then collected and assessed
qualitatively. We compared the Hazard
Ratio (HR) with 95% confidence intervals
of each key outcome of interest, which
were included in the primary and
secondary end-point of each study. Each
factor that was predicted to affect the
efficacy of omega-3 towards
cardiovascular risk factors or
cardiovascular disease was also analyzed.

RESULT

A total of 1878 studies were
screened after removing duplicates, and 8
studies were reviewed for eligibility.
From those 8 studies, 2 further studies
were removed because of having limited
presentation of findings and being
methodologically weak compared to the
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other 6 studies based on Jadad Criteria.
The literature search, which was reported
in the form of a PRISMA flowchart, can
be found in Figure 1. A total of 6 trials
encompassing 76.235 participants were
then included in this study. The quality of
each randomized trial was evaluated
through the Jadad Criteria and 5 out of 6
trials received a perfect score, indicating
an overall excellent quality of RCT
included in this study.

#Records identified through database
searching
(n=2049)
PubMed n =41, ScienceDirect n =
887, Cochrane = 122 and Google
Scholar = 999

IDENTIFICATION

#Records after duplicates removed
(n=1878)

SCREENING 1

#Records screened #Records Excluded
(n=1878) (n=1870)

# Full-text articles assessed for #Full-text articles excluded, with
ELIGIBILITY cligibility 1 reason
(n=8) (=2)

l Methodologically weak, having

limited of findings = 2
#Studies included in qualitative
INCLUDED synthesis
(n=6)

Figure 1 PRISMA flowchart

The characteristics of each trial and
its participants are reported in Table 1 and
Table 2. From the selected 6 trials, 5 trials
compared EPA + DHA vs control and 1
trial compared pure EPA vs control. Most
of the trials studied both secondary and
primary prevention. Some trials used
statins as an adjunct to omega-3
intervention. Three trials used the
recommended amount of omega-3, which
is 1 g/day, and the other three used a
higher amount of omega-3, including the
EPA trial that used 4 g/day of omega-3.
The population ranges from those with
high cardiovascular risk, low
cardiovascular risk and those with a
diagnosis of cardiovascular disease. Most
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of the trials included are multinational.
Follow-up of each trial varied from 2
years to as long as 7.5 years. Some were
terminated early due to the low
probability of demonstrating any clinical
benefit.

The results from the trials were
analyzed wusing the Cox proportional
hazard model with a 95% confidence
interval (CI). The hazard hari (HARI) and
p value obtained from each finding were
then compared. End points, hazard hari
and p value of each trial are reported in
Table 3. Two of the six trials were very
similar, with the only difference being the
omega-3 content and the placebo used;
both trials also used statins as an adjunct
treatment. The STRENGTH trial used 4g
of carboxylic acid as an intervention,
which contained a mixture of EPA and
DHA, while the REDUCE-IT trial used
4g of icosapent ethyl that only contained
pure EPA. Theoretically, carboxylic ci
dis believed to produce a similar amount
of plasma EPA as icosapent ethyl, but the
results obtained were quite different. In
the REDUCE-IT trial, the incidence of the
primary end point was 25% lower in
patients with omega-3 than in placebo,
with p value <0.001 and HARI 0.75 [95%
CI, 0.68-0.83] with a 4.8% absolute
difference between the two groups. The
secondary end-point also showed the
same significant difference.

The consistent result in the
REDUCE-IT trial showed that
supplementation of omega-3 containing a
high dose of pure EPA has a significant
effect on cardiovascular events. The
STRENGTH trial, on the other hand,
found no significant difference in the
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primary and secondary end-points of
omega-3 and control groups. With HR
0.99 [95% CI, 090 — 1.19] for the
primary end-point and HR 1.05 [95% CI,
0.93 — 1.19] for the secondary end-point
that’s comprised of stoke, myocardial
infarction, and cardiovascular death. From
these 2 trials, the incidence of
cardiovascular events is lower in patients
that consume high-intensity statins.

Another study called the OMEMI
trial that used a lower dosage of omega-3
supplementation, which is 1.59 g/day, on
the elderly with recent acute myocardial
infarction didn’t result in a significant
difference between the omega-3 and
placebo group. The HR obtained for the
primary end-point was 1.08 [95% CI,
0.82—-1.41] after 2 years of follow-up.
Three other studies, which are the
VITAL, ORIGIN, and ASCEND trials,
followed the recommended dosage of
daily omega-3 intake by the AHA, which
is 1 g/day, but the results showed a similar
insignificant difference as the OMEMI
trial. The primary end point in the VITAL
trial had an HR of 0.92 [95% CI, 0.80-
1.06], but the omega-3 group had a lower
incidence of myocardial infarction with an
HR 0f 0.72 [95% CI, 0.59-0.90].
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No. Trial Location Participants Number of Follow Jadad
participants up score
1. Long-Term Outcomes Study to Assess Multicenter multinational Patients ~ with  high  cardiovascular  risk, 13078 35years 5
Statin Residual Risk with Epanova in High hypertriglyceridemia, and low levels of high-density
Cardiovascular ~ Risk  Patients  with lipoprotein cholesterol (HDL-C).
Hypertriglyceridemia (STRENGTH)
2. Reduction of Cardiovascular Events with Multicenter multinational Patients with established cardiovascular disease or 8179 49years 5
Icosapent Ethyl - Intervention Trial with diabetes and other risk factors.
(REDUCE - IT)
3. Omega-3 Fatty acids in Elderly with Norway Patients aged 70 to 82 years with recent (2-8 1027 2 years 5
Myocardial Infarction (OMEMI) weeks) AMI.
4, A Study of Cardiovascular Events in Great Britain Patients with diabetes but without evidence of 15480 T4years 5
Diabetes (ASCEND) atherosclerotic cardiovascular disease.
5. Outcome Reduction with an Initial Glargine  Multicenter multinational Patients who were at high risk for cardiovascular 12611 6.2years 5
Intervention (ORIGIN) events and had impaired fasting glucose, impaired
glucose tolerance, or diabetes.
6. The Vitamin D and Omega-3 Trial (VITAL)  United States of America Men >50 and women >55 in the United States 25871 53years 4
Buletin F. 1
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No. (%) mg/dL mg/dL
Trial Age Coronary Hypertension Diabetes Intervention Participants Dosage TG Control  Participants TG Combination
Heart g/day
Disease
STRENGTH, 625 6,035(46.1) 11420(87.4) 9170 EPA+DHA 6539 4.0 239.0 Cornail 6539 240.0  Statin (50%
2020 (70.2) high intensity
statin)
REDUCE-IT, 64 5785 (70.7) - 4787 EPA 4089 4.0 216.5  Mineral 4090 216.0  Statin
2018 (58.5) oil
OMEMI, 2020 74 1014 (100) 611 (60.3) 210(20.7) EPA+DHA 505 1.59 1154  Corn oil 509 1074 -
ASCEND, 633 0 9536 (62.6) 15480 EPA+DHA 7740 0.84 - Olive oil 7740 - -
2018 (100)
ORIGIN, 2012 635 - 9962 (79.5) - EPA+DHA 6281 0.84 142 Olive oil 6255 140 -
VITAL, 2018 671 0 12884 (49.8) 3459 EPA+DHA 12933 0.84 - Vitamin 12938 -
(13.7) D3

STRENGTH, Long-Term Outcomes Study to Assess Statin Residual Risk with Epanova in High Cardiovascular Risk Patients with Hypertriglyceridemia; REDUCE-IT, Reduction of
Cardiovascular Events with Icosapent Ethyl-Intervention Trial; VITAL, Vitamin D and Omega-3 Trial; ORIGIN, Outcome Reduction with an Initial Glargine Intervention; ASCEND, A Study of
Cardiovascular Events in Diabetes; OMEMI, Omega-3 fatty acids in Elderly with Myocardial Infarction; EPA, eicosapentaenoic acid; DHA. Docosahexaenoic acid; TG, Triglyceride
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No. Author, Year, Population Type of Clinical end points Hazard Ratio (95% Pvalue Result
Trial prevention Cl)

1. Nicholls et al., Patients with high Primary and Primary end-point: a composite of cardiovascular death, Primary end point: 0.84 No significant
(2020) cardiovascular  risk, secondary nonfatal myocardial infarction, nonfatal stroke, coronary 0.99 (0.90 - 1.19) effect.
STRENGTH hypertriglyceridemia, prevention revascularization, or unstable angina requiring

and low levels of high- hospitalization.
density lipoprotein )
cholesterol (HDL-C). Secondary end-point: (1) composite of cardiovascular Secondary end point:
death, nonfatal myocardial infarction, nonfatal stroke, 1.05(0.93 - 1.19) 0.40
coronary revascularization, and hospitalization for
unstable angina in patients with established
cardiovascular disease at baseline, (2) composite of
cardiovascular death, nonfatal myocardial infarction, and
non-fatal stroke in the whole cohort (3) composite of
cardiac death, nonfatal myocardial infarction, coronary
revascularization, and hospitalization for unstable angina
in the whole cohort (4) cardiovascular death in the whole
cohort (5) all-cause death in the whole cohort

2. Bhatt et al, Patients with  Primary and  Primary end-point: a composite of cardiovascular death, ~ Primary end point:  0.001 Reduction  in
(2018) established secondary nonfatal myocardial infarction, nonfatal stroke, coronary ~ 0.75 (0.68 - 0.83) cardiovascular
REDUCE-IT cardiovascular disease prevention revascularization, or unstable angina in a time-to-event risk up to 25%

or with diabetes and analysis.
other risk factors. Secondary end-point: a composite of cardiovascular )
death, nonfatal myocardial infarction, or nonfatal stroke in Secondary end point:
a time-to-event analysis. 0.74 (0.65- 0.83) 0.001

3. Kaldstad et al., Patients aged 70t0 82 Secondary ~ Primary end-point: A composite of nonfatal AMI, Primary end point: 0.62 No  significant

(2021) OMEMI  years with recent (2-8  prevention unscheduled revascularization, stroke, all-cause death, 1.07 (0.82 - 1.40) effect
weeks) AMI. heart failure hospitalization after 2 years.
Secondary end point:
Secondary end-point: New atrial fibrillation. 1.84 (0.98 - 3.44) 0.056
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Table 3 Continued
No. Author, Year, Participants Type of Clinical end points Hazard ratio (95% Cl) P Result
Trial prevention value
4. Bowman et al, Patients with ~ Primary Primary end-point: A first serious vascular event Primary end point: 0.97 0.55 No significant
(2018) ASCEND diabetes but without prevention ~ Secondary end-point: A first serious vascular event or any  (0.87 - 1.08) effect
evidence of arterial revascularization.
atherosclerotic Secondary end point:
cardiovascular 1.00(0.91-1.09) -
disease.
5. Bosch et al, Patients who were Primary Primary end-point: Death from cardiovascular causes Primary end point: 0.98 0.72 No significant
(2012) ORIGIN at high risk for and (0.87-1.10) effect
cardiovascular secondary ~ Secondary end-point: Composite outcome of death from
events and had prevention cardiovascular causes, nonfatal myocardial infarction, or  Secondary end point:
impaired  fasting nonfatal stroke; death from any cause; and death from  1.01(0.93 - 1.10) 0.81
glucose,  impaired arrhythmia.
glucose tolerance,
or diabetes.
6. Manson et al, Men >50 and Primary Primary end-point: Major cardiovascular events (a Primary end point: 0.92 0.24 No  significant
(2018) VITAL women >55 in the prevention  composite of myocardial infarction, stroke, or death from (0.80 - 1.06) effect
United States. cardiovascular causes) and invasive cancer of any type.
Secondary end point:
Secondary end-point: Individual components of the 0.93(0.82 - 1.04) -
composite cardiovascular end point, the composite end
point plus coronary revascularization (expanded Myocardial  infarction
composite  of cardiovascular events), site-specific  0.72(0.59 - 0.90)
cancers, and death from cancer.
Cardiovascular ~ death
0.96 (0.76 - 1.21)
Stroke 1.04 (0.83 - 1.31)
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STRENGTH, Long-Term Outcomes Study to Assess Statin Residual Risk with Epanova in High Cardiovascular Risk Patients with Hypertriglyceridemia; REDUCE-IT, Reduction of

Cardiovascular Events with Icosapent Ethyl-Intervention Trial; VITAL, Vitamin D and Omega-3 Trial; ORIGIN, Outcome Reduction with an Initial Glargine Intervention; ASCEND, A Study of
Cardiovascular Events in Diabetes; OMEMI, Omega-3 fatty acids in Elderly with Myocardial Infarction; Cl, Confidence interval.
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The ASCEND trial wused a
population of diabetic patients but no
significant difference was found with HR
0.97 [CI 95%, 0.87—1.08]. Lastly, another
study called the ORIGIN trial, which used
the same omega-3 dosage but with 90%
EPA content in a population with high
cardiovascular risk, showed no significant
difference in cardiovascular events with
HR 1.01 [95%, 0.93-1.10] at 6-year
follow-up.

A significant increase in atrial
fibrillation incidence was found in the
omega-3 group of 3 different trials with a
higher dosage of omega-3. The first is
from the STRENGTH trial that used 4 g
of carboxylic acid with a HR of 1.69
[95% CI, 1.29-2.21] and a p value
<0.001. The REDUCE-IT trial that used 4
g of icosapent ethyl and the OMEMI trial
with 1.59 of omega-3 also resulted in the
same finding with p value <0,004 and
<0.006.

DISCUSSION

In this systematic review of six
trials comprising 76.235 participants, we
noted that omega-3 supplementation is
associated with cardiovascular events, but
the significance of its effect depends on
the dosage, composition, statin intensity,
ethnicity, and cardiovascular risk of each
participant. Overall, high-dose EPA
monotherapy trials showed significant
reductions in cardiovascular events when
compared to EPA + DHA combination
trials. However, it 1is found that
monotherapy of high-dose omega-3 is
associated with a higher risk of atrial
fibrillation.
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Trials with the recommended daily
dose of omega-3 showed no significant
effect on cardiovascular events. The
STRENGTH trial, which used a high
dosage of EPA and DHA, also showed no
significant result. Subgroup analyses of
several trials showed the least reduction
of cardiovascular events in participants
that were white compared to participants
that were Asian or black. This finding can
be associated with the observation of
Greenland Inuits, which proved that gene
variability has an effect on the
bioavailability and metabolism of omega-
3 fatty acids and coronary risk. > An
observation on 3 different trials regarding
the association of cardiovascular risk and
omega-3 supplementation showed a
reduction in cardiovascular events for
participants with higher cardiovascular
risk than those with lower or no
cardiovascular risk.

From all 6 trials, the most
substantial scientific evidence came from
the REDUCE-IT trial, which showed a
20% reduction in cardiovascular events.
However, another trial with the same dose
of omega-3 but a different composition,
which is the STRENGTH trial, yielded
different results. A few factors might
cause the difference in cardiovascular
outcomes. Both trials used the same
amount of omega-3 per day, but the
REDUCEA-IT trial used pure EPA content,
whereas the STRENGTH trial used an
EPA+ DHA combination. Other trials that
used the EPA + DHA combination also
produced insignificant results, thus
proving that EPA has more significant
cardioprotective effects than the EPA +
DHA  combination. =~ We  couldn’t
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determine the effect of DHA monotherapy
because none of the trials tested it.

Another factor is the difference in
control used. The STRENGTH trial used
corn oil as control, which is an inert
comparator and doesn’t cause any effect
on cardiovascular risk, while the
REDUCE-IT trial used mineral oil as
control, whose neutrality is still in
question because an increase in CRP of as
much as 30% was found in the mineral oil
group and there were also some adverse
effects that might have contributed to the
increase in cardiovascular risk among
participants. However, for these reasons
alone, the significant difference in the
REDUCE-IT trial cannot be entirely
justified. Different characteristics of
participants in each trial might also
contribute to the difference in outcome.

Regarding the association between
baseline omega-3 and cardiovascular
events, a post hoc analysis study from the
STRENGTH trial showed no association
between the concentration of plasma EPA
and DHA content with cardiovascular
events after 12 months of consuming
omega-3. Another trial, such as the
ASCEND and ORIGIN trials, also didn’t
find the correlation between baseline
omega-3 and cardiovascular events.
However, in the subgroup analyses of the
VITAL trial, a lower incidence of
cardiovascular events is found in the
group of participants with a history of low
fish intake (<112.5 g/week). Further
investigation should be done into this
matter.

There was no discussion in any of
the trials regarding the effect of omega-3
on clinical improvement in participants
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with cardiovascular disease. However,
several trials had found significant
findings on biochemical parameters,
especially in plasma triglyceride level and
LDL-C level. The STRENGTH  trial
reported a reduction in apolipoprotein
CIII, hs-CRP, and non-HDL-C and an
increase in LDL, HDL, and plasma
triglyceride levels. In the REDUCE-IT
study, a reduction of 18.3% in plasma
triglycerides was found in the omega-3
group. OMEMI and ORIGIN trials also
had similar reductions in plasma
triglyceride  levels.  Although  the
REDUCE-IT trial has proven that there’s
no association  between  plasma
triglyceride and LDL-C on any of the end-
points after one year of observation, This
leads to the notion that the reduction of
ischemic events in this trial might be from
metabolic effects and not from a reduction
in plasma triglycerides.

This study has a large number of
participants with different characteristics,
and thus the data obtained is quite varied
and representative in evaluating omega-3
as a primary or secondary prevention.
Biochemical parameters were also
evaluated in some of the trials, which
helped in supporting the rationale of the
results obtained. Every trial that was
included in this trial also received a great
score in quality based on the Jadad
Criteria for RCT. However, this study
also has various limitations. Firstly, after
screening through the databases, only a
few trials matched the inclusion criteria of
this study, and the selection of databases
and keywords is only based on the
author’s subjective consideration, which
may increase the possibility of bias.
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Secondly, over the 6 trials included in this
study, each and every trial only used a
fixed amount of omega-3 supplementation
throughout the trial, thus the dose-
response effect of omega-3 cannot be
assessed. Lastly, none of the trials
evaluated the effect of DHA monotherapy
on cardiovascular events, thus its effect on
cardiovascular risk is still in question.

CONCLUSION

The use of high-dose omega-3
supplementation with pure EPA content
can significantly reduce MACE compared
to the EPA+DHA combination.

ACKNOWLEDGMENT

The authors received no specific
grant from any funding agency in the
public, commercial, or not-for-profit
sectors.

REFERENCES

1. ASCEND Study Collaborative
Group. Effects of n— 3 fatty acid
supplements in diabetes mellitus.
New England Journal of Medicine.
2018 Oct 18;379(16):1540-50.

2. Baird R. Systematic reviews and
meta-analytic techniques.
InSeminars in pediatric surgery
2018 Dec 1 (Vol. 27, No. 6, pp.
338-344). WB Saunders.

3. Bhatt DL, Steg PG, Miller M,
Brinton EA, Jacobson TA,
Ketchum SB, Doyle Jr RT, Juliano
RA, Jiao L, Granowitz C, Tardif
JC. Cardiovascular risk reduction
with  icosapent  ethyl  for
hypertriglyceridemia. New

Buletin Farmatera
Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http://jurnal.umsu.ac.id/index.php/buletin_farmatera

VL.

FARMATERA
E-ISSN: 2528-410X

England Journal of Medicine.
2019 Jan 3;380(1):11-22.
Chaddha A, Eagle KA. Omega-3
fatty acids and heart health.
Circulation. 2015 Dec
1;132(22):e350-2.

Chen HY, Gore JM, Lapane KL,
Yarzebski J, Person SD, Gurwitz
JH, Kiefe CI, Goldberg RJ. A 35-
year perspective (1975 to 2009)
into the long-term prognosis and
hospital management of patients
discharged from the hospital after
a first acute myocardial infarction.
The  American  journal  of
cardiology. 2015 Jul 1;116(1):24-
9.

Choi BG, Rha SW, Yoon SG,
Choi CU, Lee MW, Kim SW.
Association of major adverse
cardiac events up to 5 years in
patients with chest pain without
significant coronary artery disease
in the Korean population. Journal
of the American Heart
Association. 2019 Jun
18;8(12):e010541.

. Elagizi A, Lavie CJ, O’Keefe E,

Marshall K, O’Keefe JH, Milani
RV. An wupdate on omega-3
polyunsaturated fatty acids and
cardiovascular health. Nutrients.
2021 Jan;13(1):204.

. Fumagalli M, Moltke I, Grarup N,

Racimo F, Bjerregaard P,
Jorgensen ME, Korneliussen TS,
Gerbault P, Skotte L, Linneberg
A, Christensen C. Greenlandic
Inuit show genetic signatures of
diet and climate adaptation.

28 -



Vol 7 No 2 June 2022 '
L.II.ETIN
FARMATERA
E-ISSN: 2528-410X
Science. 2015 Sep 13. ORIGIN Trial Investigators. n—3
18;349(6254):1343-7. Fatty acids and cardiovascular
9. Innes JK, Calder PC. The outcomes in  patients  with
differential effects of dysglycemia. =~ New  England
eicosapentaenoic acid and Journal of Medicine. 2012 Jul
docosahexaenoic acid on 26;367(4):309-18.
cardiometabolic risk factors: a 14. Piironen M, Ukkola O, Huikuri H,
systematic review. International Havulinna AS, Koukkunen H,
journal of molecular sciences. Mustonen J, Ketonen M, Lehto S,
2018 Feb;19(2):532. Airaksinen J, Antero Kesiniemi
10. Kalstad AA, Myhre PL, Laake K, Y, Salomaa V. Trends in long-
Tveit SH, Schmidt EB, Smith P, term  prognosis  after acute
Nilsen DW, Tveit A, Fagerland coronary syndrome. European
MW, Solheim S, Seljeflot 1. journal of preventive cardiology.
Effects of n-3 fatty acid 2017 Feb 1;24(3):274-80.
supplements in elderly patients 15. Sacks FM, Lichtenstein AH, Wu
after myocardial infarction: a JH, Appel LJ, Creager MA, Kris-
randomized, controlled  trial. Etherton PM, Miller M, Rimm
Circulation. 2021 Feb EB, Rudel LL, Robinson JG,
9;143(6):528-39. Stone NJ. Dietary fats and
11. Manson JE, Cook NR, Lee IM, cardiovascular disease: a
Christen W, Bassuk SS, Mora S, presidential advisory from the
Gibson H, Albert CM, Gordon D, American  Heart  Association.
Copeland T, D’Agostino D. Circulation. 2017 Jul
Marine n— 3 fatty acids and 18;136(3):e1-23.
prevention  of  cardiovascular 16. Stark KD, Van Elswyk ME,
disease and cancer. New England Higgins MR, Weatherford CA,
Journal of Medicine. 2019 Jan Salem Jr N. Global survey of the
3;380(1):23-32. omega-3 fatty acids,
12. Nicholls SJ, Lincoff AM, Garcia docosahexaenoic acid and
M, Bash D, Ballantyne CM, Barter eicosapentaenoic acid in the blood
PJ, Davidson MH, Kastelein JJ, stream of healthy adults. Progress
Koenig W, McGuire DK, in lipid research. 2016 Jul
Mozaffarian D. Effect of high- 1;63:132-52.
dose omega-3 fatty acids vs corn 17. Udani JK, Ritz BW. High potency
oil on major adverse fish oil supplement improves
cardiovascular events in patients at omega-3 fatty acid status in

high cardiovascular risk: the
STRENGTH randomized clinical
trial. Jama. 2020 Dec
8;324(22):2268-80.

healthy adults: an open-label study
using a  web-based, virtual
platform. Nutrition journal. 2013
Dec;12(1):1-5.

Buletin Farmatera

Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http://jurnal.umsu.ac.id/index.php/buletin_farmatera

28 =



