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Abstract

N

Background: Hypertension is a clinically common cardiovascular disease, resulting in many complications. Omega-3 might be \
beneficial in lowering blood pressure. This protocol will be performed to evaluate the effects of omega-3 on blood pressure in
hypertensive patients.

Methods: \We will search both the electronical databases and paper-published journals. Endnote software will be used to complete
study screening and data extraction by 2 reviewers independently. Review Manager software will be used to synthesize the data. The
primary outcomes are systolic blood pressure and diastolic blood pressure. Secondary outcome is the adverse effects.

Results: The results of this study will propose a trustworthy evidence to evaluate the effects of omega-3 on blood pressure of
hypertensive patients.

Conclusion: The conclusion of our systematic review will reply whether omega-3 is an effectual intervention to lower blood

pressure of hypertensive patients.

Ethics: This review does not require ethical approval because all of the data analyzed in this review have been published.
Registration number: INPLASY202070103 (DOI number: 10.37766/inplasy2020.7.0103)

Abbreviations: ACC = American College of Cardiology, AHA = American Heart Association, PRISMA-P = Preferred Reporting
ltems for Systematic Reviews and Meta-Analysis Protocol, Revman = Review Manage.
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1. Introduction

Hypertension has been regarded as a strong risk factor for stroke,
coronary artery disease, and early mortality globally.™ The age-
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adjusted occurrence of hypertension among American adults
>20 years’ old was approximated to be 46% from 2013 to 2016.
Unfortunately, only 47% of those diagnosed with hypertension
are satisfactorily treated.

Previous researches suggest that healthy diet and lifestyle,
adequate physical exercise, reduced salt intake or omega-3, and
folate supplementation can reduce blood pressure, enhance
antihypertensive drug efficacy, and decrease cardiovascular
diseases risk.”>*! The main ingredients of omega-3 could reduce
systolic blood pressure,*! play anti-inflammatory and anti-
thrombotic properties, and stabilize advanced atherosclerotic
plaques.!®”! Moreover, there may be a dose-response effect of
omega-3 on blood pressure.®! However, a prospective cohort
study in 2019 suggested that | continuing dietary consumption
of omega-3 fatty acid was not associated with happening
hypertension. To our best known, the newest meta-analysis was
published in 2016 and there are some new studies after 2016
not included in the analysis.

Therefore, we intend to search global clinical research about
omega-3 on blood pressure and systematically evaluate the effects
of omega-3 supplement by meta-analysis method. The results will
update the opinions of omega-3 on blood pressure and provide
more scientific evidence for clinical strategy. In this meta-analysis
protocol, we choose blood pressure as the major outcome.

2. Methods

We will follow the Cochrane Handbook for Systematic Reviews
of Interventions and the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis Protocol (PRISMA-P) statement
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guideline! and describe all the changes in the related article if
needed.

2.1. Inclusion criteria
2.1.1. Participants. All patients should meet the diagnostic

criteria of hypertension established by the American College of
Cardiology (ACC)/American Heart Association (AHA): all
people with blood pressure >130/80 mmHg have hyperten-
sion.""%! There will be no limitations of country, race, and
comorbidity.

2.1.2. Interventions. Patients in the experimental group should
be given with omega-3 or omega-3 plus conventional treatment,
such as thiazide or thiazide type diuretics, angiotensin converting
enzyme inhibitors, angiotensin receptor blockers, beta blockers,
and so on. It will not be limited to frequency, dose, and course of
omega-3.

2.1.3. Comparison. The patients in control group should be
treated without omega-3.

2.1.4. Outcomes.

e Primary outcomes: systolic blood pressure and diastolic blood
pressure (mmHg).
e Secondary outcome: adverse effects.

2.1.5. Types of studies. All the randomized controlled clinical
trials of omega-3 for hypertension will be included in this review.

2.2. Search methods for identifying the studies
2.2.1. Data source. The search time limit is from the inception

to September 2020. Two reviewers (LYT and YRW) will
independently search all the potential studies according to the
premade strategy by the following means: studies included in
electronic databases (PubMed, Cochrane Library, Web of
Science, China National Knowledge Infrastructure, Chinese
Biological and Medical database and Wanfang Database); studies
only published on paper (relevant journals, conference articles,
and dissertations); unpublished researches to avoid missing gray
literature.
The preestablished strategy is as follows.

e Omega-3 [mh]

e (n 3 Oils OR n 3 PUFA OR n-3 Oils OR Omega 3 Fatty Acids
OR n-3 Fatty Acids OR Fatty Acid, n3 OR n 3 Fatty Acids OR
n-3 Polyunsaturated Fatty Acid OR n-3 PUFA OR PUFA, n-3
OR PUFA, n3 OR n3 PUFA OR Omega-3 Fatty Acids OR n3
Oils OR n3 Fatty Acid OR n 3 Polyunsaturated Fatty Acid OR
n3 Polyunsaturated Fatty Acid) [tw]

e1OR2

e Eicosapentaenoic Acid [mh]

e (omega 3 Eicosapentaenoic Acid OR omega-3-Eicosapentae-
noic Acid OR 5,8,11,14,17-Eicosapentaenoic Acid OR
5,8,11,14,17-Icosapentaenoic Acid OR Eicosapentanoic Acid
OR Acid, Eicosapentanoic OR Timnodonic Acid) [tw]

¢4 ORS

¢ 30R 6

e Hypertension [mh]

e (Blood Pressures, High OR High Blood Pressures OR High
Blood Pressure OR Blood Pressure, High) [tw]

e 8 OR 9

e 7 AND 10
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randomized controlled trial [pt]
controlled clinical trial [pt]

randomized [tiab]

human trials as topic [mesh: noexp]
randomly [tiab]

o trial [ti]

¢ 12OR 13 OR 14 OR 15 OR 16 OR 17
e humans [mh] NOT animals [mh]

e 18 and 19

e 11 and 20

Pubmed search syntax

[mh] denotes a Medical Subject Heading (Mesh) term (“explod-
ed")

[tw] denotes text word

[pt] denotes a Publication Type term

[tiab] denotes a word in the title OR Abstract

[sh] denotes a subheading

[mesh: noexp] denotes a Medical Subject Heading (Mesh) term
(not “exploded")

[ti] denotes a word in the title.

2.2.2. Search strategy. We will export all the potential
researches to the Endnote software (version 9.3.2, Thomas
Reuters, CA) with duplicates being excluded by Endnote
automatically. Two independent researchers (LYT and YFZ)
will skim the titles and abstracts of the retrieved articles to
complete the primary selection. Then the same 2 authors will read
the full article to decide whether it could be included. A third
author (PL) will check whether the selecting results are the same.
If there is any disagreement, LYT and YFZ will discuss these and
LP will make the final decision. The steps of study selection are
listed in a flow diagram (Fig. 1).

2.3. Data extraction and synthesis

YRW and YFZ will use the Review Manager (Revman, version
5.3.5; The Nordic Cochrane Center, Copenhagen, Denmark:
http://community.cochrane.org) software to extract literature
data independently. A third party (XHC) will check whether the
extracted data are accurate and consistent. We will contact the
authors to request for a confirmation in the condition that data of
studies are ambiguous, lost, or not extractable. The extracted
data are as follows.

e Basic information: title, first author name, published time

e Patients: diagnostic criteria, ethnicity, age, duration of
hypertension, and combined disease

e Intervention: period, dose and frequency of omega-3, interven-
tion of control group, combined drugs, and follow-up

e Study designs: type, randomization, concealed and blinding
method, sample size, baseline balance, completeness, and
analysis of data

e Primary outcome: systolic blood pressure and diastolic blood
pressure

e Secondary outcome: adverse effects

2.4. Risk of bias

LYT and YRW will evaluate the risk of bias by using Cochrane
Collaboration’s tool independently. There are 7 dimensions to
assess which contain randomized sequence generation, concealed
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Figure 1. Flow diagram of study selection process.

allocation, blinding of participants and personnel, blindness of
outcome assessors, incompletion of outcome data, selection of
reporting outcome, and other underlying bias. The Cochrane
Handbook for Systematic Reviews of Interventions (Version 5.3)
suggests 3 grades of each bias: low, unclear, and high level. We
will search for a third author (XHC) when some disagreements
are unable to be resolved. Or else, we will ask the Cochrane
Professional Group for help and made the final decision.

2.5. Evaluation of heterogeneity

x* Test will be used to measure the homogeneity of included
studies. If I? value <50%, it represents that there is no or small

statistical heterogeneity relatively; thus, a fixed-effect model will
be used to complete the meta-analysis; If I* value >50%, we will
hold the view that a significant heterogeneity exits among the
included studies, and a random-effect model will be used. To
manage the significant heterogeneity, we will firstly examine the
accuracy of all the raw data. Then the sensitivity will be analyzed
to detect the origins of heterogeneity. Due to the following
reasons, we will operate subgroup analysis to deal with the
heterogeneity.

e Different ages and races of patients.
e Different duration of hypertension.
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e Different frequencies and courses of omega-3.
e Tests with high risks of bias.

If it is still unable to diminish the heterogeneity, we will use
descriptive analysis.

2.6. Reporting bias

If a meta-analyzed outcome contains >10 studies, funnel plots
will be used to conclude the risk of reporting bias. No apparent
publication bias was detected when the 2 sides of funnel plot are
balanced. If it is unable to make a determinate decision according
to the image, STATA software (version 12.0; Texas; https://www.
stata.com/) will be adopted to make an Egger test for quantitative
analysis.

2.7. Quality of evidence

We will use GRADE profiler software (Version 3.6, GRADEpro
GDT, McMaster University, 2015; Evidence Prime, Inc; https:/
gradepro.org/) to measure the quality of evidence. There are 4
levels of the grade: high, medium, low, and extremely low.

2.8. Sensitivity analysis

We will examine whether low-quality studies included by
performing the sensitivity analysis. This is a method to assess
the reliability of the synthesized results and conclusion of meta-
analysis. Each included article or some types of articles will be
removed one by one then test the I* value.

3. Discussion

The first meta-analysis about omega-3 treating hypertension
indicated that diet supplementation with a relatively high dose of
omega-3 could lead to clinically relevant blood pressure
reductions. However, use of omega-3 as antihypertensive therapy
will require demonstration of long-term efficacy and patient
acceptability of lower doses.'!! Another systematic review
suggested that omega-3 is more effective in some cases than
other lifestyle-related interventions (such as increasing physical
exercise, limiting alcohol or reducing sodium intake) for lowering
blood pressure among hypertensive populations without taking
antihypertensive pill.®! However, it could not provide a
convincing proof that there is a strong association of increased
omega-3 consumption and reduced incidence of elevated blood
pressure according to a review published in 2016.1*! Some recent
clinical trials proposed that omega-3 had a hypotensive efficacy in
hypertensive patients.'>'3! Therefore, this systematic review and
meta-analysis might change the conclusion about omega-3
treating hypertension patients.

In this review, we will choose prospective study design to
minimize the potential selection bias. However, there may be
some possible limitations in this meta-analysis protocol. First,
different doses, frequencies, and forms of omega-3 may result in
significant heterogeneity and low methodological quality.
Secondly, we will only include articles published in Chinese or
English language, which may increase the selection bias. Thirdly,
different regions and sexes of the hypertensive patients also could
be a heterogeneity risk.
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errors. All authors approved the publication of the protocol.
Conceptualization: XHC and PL

Formal analysis: LYT

Software: YRW

Supervision: XHC and PL

Writing — original draft: LYT

Writing — review & editing: YRW

References

[1] Muntner P, Whittle J, Lynch Al et al. Visit-to-Visit Variability of Blood
Pressure and Coronary Heart Disease, Stroke, Heart Failure, and
Mortality: A Cohort Study. Ann Intern Med 2015;163:329-38.
doi:10.7326/M14-2803.

[2] Virani SS, Alonso A, Benjamin EJ, et al. Heart Disease and

Stroke Statistics-2020 Update: A Report From the American
Heart Association. Circulation 2020;141:¢139-596. doi:10.1161/
CIR.0000000000000757.

[3] Khan SU, Khan MU, Riaz H, et al. Effects of Nutritional Supplements
and Dietary Interventions on Cardiovascular Outcomes: An Umbrella
Review and Evidence Map. Ann Intern Med 2019;171:190-8.
doi:10.7326/M19-0341.

[4] Yang B, Shi MQ, Li ZH, et al. Fish, Long-Chain n-3 PUFA and Incidence
of Elevated Blood Pressure: A Meta-Analysis of Prospective Cohort
Studies. Nutrients 2016;8:58d0i:10.3390/nu8010058.

[5] Miller PE, Van Elswyk M, Alexander DD. Long-chain omega-3 fatty
acids eicosapentaenoic acid and docosahexaenoic acid and blood
pressure: a meta-analysis of randomized controlled trials. Am J
Hypertens 2014;27:885-96. doi:10.1093/ajh/hpu024.

[6] Isaksen T, Evensen LH, Brakkan SK, et al. Dietary Intake of
Marine Polyunsaturated n-3 Fatty Acids and Risk of Recurrent
Venous Thromboembolism. Thromb Haemost 2019;119:2053-63.
doi:10.1055/5-0039-1697663.

[7] Calder PC. Omega-3 fatty acids and inflammatory processes: from
molecules to man. Biochem Soc Trans 2017;45:1105-15. doi:10.1042/
BST20160474.

[8] Morris MC, Sacks F, Rosner B. Does fish oil lower blood pressure? A
meta-analysis of controlled trials. Circulation 1993;88:523-33.
doi:10.1161/01.cir.88.2.523.

[9] Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for

systematic review and meta-analysis protocols (PRISMA-P) 2015:

elaboration and explanation. BMJ 2015;349(jan02 1):g7647.

Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/

ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA  Guideline for the

Prevention, Detection, Evaluation, and Management of High Blood

Pressure in Adults: Executive Summary: A Report of the American

College of Cardiology/American Heart Association Task Force

on Clinical Practice Guidelines. Circulation 2018;138:e426-83.

doi:10.1161/CIR.0000000000000597.

Appel LJ, Miller ER3rd, Seidler AJ, et al. Does supplementation of diet

with *fish oil’ reduce blood pressure? A meta-analysis of controlled

clinical trials. Arch Intern Med 1993;153:1429-38.

Yang B, Shi L, Wang AM, et al. Lowering effects of n-3 fatty acid

supplements on blood pressure by reducing plasma angiotensin Il in inner

mongolia hypertensive patients: a double-blind randomized controlled
trial. ] Agric Food Chem 2019;67:184-92.

Yang B, Shi MQ, Li ZH, et al. Effects of n-3 fatty acid supplements on

cardiometabolic profiles in hypertensive patients with abdominal obesity

in Inner Mongolia: a randomized controlled trial. Food Funct 2019;

10:1661-70.

[10

(11

[12

[13


https://www.stata.com/
https://www.stata.com/
https://gradepro.org/
https://gradepro.org/

	Does omega-3 lower blood pressure?
	1 Introduction
	2 Methods
	2.1 Inclusion criteria
	2.1.1 Participants
	2.1.2 Interventions
	2.1.3 Comparison
	2.1.4 Outcomes
	2.1.5 Types of studies

	2.2 Search methods for identifying the studies
	2.2.1 Data source
	2.2.2 Search strategy

	2.3 Data extraction and synthesis
	2.4 Risk of bias
	2.5 Evaluation of heterogeneity
	2.6 Reporting bias
	2.7 Quality of evidence
	2.8 Sensitivity analysis

	3 Discussion
	Author contributions
	References


