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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background and Aim: Hypertension is an unparalleled 

risk factor among cardiovascular diseases (CVD) and has 
been reported to target over 1.4 billion people globally. The 
Omega-3 polyunsaturated fatty acids (PUFAs), especially the 
eicosapentaenoic acid (EPA) and the docosahexaenoic acid 
(DHA) have been put forward as possible non-pharmacological 
interventions to control blood pressure because they are known 
to be vasoactive. The purpose of the systematic review was to 
summarize available evidence on the vasoactive properties of 
omega-3 PUFAs, and how these properties apply in managing 
hypertension and reduction of cardiovascular risk.

Methods: Systematic review was done in compliance with the 
PRISMA guidelines. The search in PubMed, Scopus, and Web 
of Science was conducted to identify the publications published 
between 2010 and 2025. Inclusion criteria were randomized 
controlled trials, cohort studies, and other related meta-
analyses on the effect of EPA and/or DHA on blood pressure, 
and endothelial function, inflammation, lipid metabolism, and 
cardiovascular outcomes. Synthesis of data was done in the 
form of systematic narrative without quantitative pooling.

Results: Randomized controlled trial evidence has shown 
that omega-3 PUFA supplementation is linked with slight 
systolic and diastolic blood pressure decreases especially in 
hypertensive or those with high cardiometabolic risk persons. 
These effects have been shown to mediate via enhancement of 
endothelial nitric oxide bioavailability, reduction of vascular 
inflammation and positive remodeling of lipid profiles. Diversity 
of the outcomes of the studies was noticed and probably it is 
the difference in dosage, ratios of EPA:DHA, duration of the 
intervention, and the population specifics at the baseline.

Conclusion: Omega-3 PUFAs have shown promise as 
supplemental agents in the process of controlling hypertension 
and prevention of cardiovascular disease by a variety of 
complementary vasoactive pathways. Nonetheless, the 
heterogeneity of the studies does not allow conclusive findings 
on the best dosing strategies. Standardized hypertension-
oriented large-scale randomized controlled trials conducted in 
the future are justified to improve clinical practice.

Key words. Omega-3 PUFAs, hypertension, vasoactive 
mechanisms, cardiovascular disease, endothelial function.
Introduction.

Hypertension is a persistent and elevated rise in blood pressure 
that afflicts more than 1.4 billion people in the world (≥130/80 
mmHg as recommended by the American Heart Association). 
The condition is considered as one of the most prevalent non-
communicable diseases, and a risk factor of cardiovascular 
disease (CVD) [1]. They are heart failure, myocardial infarction, 

stroke and peripheral artery disease that collectively result 
in approximately 17.9 million deaths annually or 31 % of all 
deaths across the globe. The pathophysiology of hypertension 
is a result of the complex interplay of genetic, environmental, 
and behavioral factors in increased resistance of the circulatory 
system, endothelial dysfunction, and systemic inflammation 
[2,3]. The most popular non-pharmacological treatments to be 
used in the management of blood pressure that have gained a 
lot of interest lately are the omega-3 polyunsaturated fatty 
acids (PUFAs) especially the docosahexaenoic acid (DHA) 
and eicosapentaenoic acid (EPA) which are the most common 
components of fatty fish and fish oil supplements [4]. These 
fatty acid chains are bound to cell membranes and are the 
precursors of lipid mediators that are bioactive and regulate 
cellular inflammation and vascular activity, including the 
protectin and resolvins. Many epidemiological research studies 
such as Framingham Heart Study have generalized higher 
intake of omega-3 in lowering blood pressure and reducing 
cardiovascular disease in many groups [5]. The clinical research 
shows that a diastolic and systolic decrease in blood pressure 
by 2-5 mmHg, similar to the effect of a change in lifestyle 
such as the decrease in the sodium intake in the body, can be 
achieved by taking omega-3 supplements [6]. What is still in 
doubt, however, are the processes behind these benefits and 
therapeutic effectiveness. Any difference in the outcome of 
the trials has been attributed to the distinction between patient 
characters, duration of the study and dosage [7]. The omega-3 
PUFAs possess intricate vasoactive impacts, which comprise 
the enhancement of the endothelial activity, the transformation 
of the inflammatory pathways, and lipid profiles [8]. PUFAs of 
omega-3 increases the endothelial nitric oxide synthase (eNOS) 
activity and generates more nitric oxide (NO) [7]. This dilates 
the blood vessels and reduces vascular resistance. Their anti-
inflammatory effects, which are attained by lowering the levels 
of the pro-inflammatory cytokine tumor necrosis factor-alpha 
(TNF-alpha) and interleukin-6 (IL-6), can potentially overcome 
inflammation in blood vessels that is one of the causes of 
high blood pressure and atherosclerosis [9]. The Omega-3 
PUFAs lower the triglycerides levels as well and are capable 
of increasing the high-density lipoprotein (HDL) cholesterol 
that minimizes the chance of developing the plaque and events 
of CVD [10]. The objective of the review is to sum up the 
existing evidence on the role of omega-3 polyunsaturated fatty 
acids (PUFAs) on the vasoactivity, inflammation and lipid 
metabolism and to assess their usefulness in the prevention and 
treatment of cardiovascular disease (CVD) in hypertension. 
In order to arrive at a holistic understanding of the effects of 
omega-3 PUFAs on blood pressure and cardiovascular health, 
the paper will discuss clinical trials, cohort studies, and 
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preclinical studies on the topic, systematically, over a period 
of 2010 to 2025. It also fills certain major gaps in the research 
as there is no consensus regarding dose schedules, the response 
in patients is different and long-term studies are necessary to 
understand whether benefits are long-term. The review will help 
doctors and researchers to make the most of the omega-3 PUFA 
interventions and suggests new research directions, such as the 
individualization of the treatment process, and the exploration 
of genetic factors affecting the metabolism of omega-3.
Methodology.

PRISMA (Preferred Reporting Items of Systematic Reviews 
and Meta-Analyses) criteria for reporting items of systematic 
reviews and meta-analyses served as the foundation for this 
systematic review, ensuring that methods were sound and 
comprehensible.
Search Strategy:

Three electronic databases—Scopus, PubMed, and Web of 
Science—were searched for articles published between January 
1, 2010, and July 31, 2025. The following terms were used in the 
search: ("Omega-3 polyunsaturated fatty acids" OR "Omega-3 
fatty acids" OR "Eicosapentaenoic acid" OR "Docosahexaenoic 
acid" OR "EPA" OR "DHA") AND ("Hypertension" OR "High 
blood pressure" OR "Blood pressure") AND ("vasoactive 
mechanisms" OR "Endothelial function" OR "Vascular 
function" OR "Inflammation"). We used filters to show only 
English-language, peer-reviewed papers. A manual search 
of the reference lists of pertinent reviews and meta-analyses 
yielded more information.
Eligibility Criteria:

The inclusion criteria were as follows: published between 2010 
and 2025; clinical trial, cohort studies, case-control studies, 
meta-analysis, or preclinical studies on the effects of omega-3 
PUFAs (EPA and / or DHA) and their effects on blood pressure, 
endothelial function, inflammation, lipid metabolism or 
cardiovascular disease outcomes; provided quantitative results 
and were done in humans. The exclusion criteria included: peer-
reviewed sources, insufficient or ambiguous methods were used 
in the research, non-English articles.
Data Extraction:

Two reviewers were involved to extract data through a 
standardized form in order to be accurate. The items were 
extracted as follows: 1- study variables (author, year, design, 
the sample size); 2- population variables (age, sex, presence of 
hypertension at the baseline, comorbidities); 3- variables related 
to interventions (the dose of EPA/DHA, the duration, the manner 
of delivery); 4-outcomes (changes in systolic and diastolic blood 
pressure, inflammatory versus lipid); 5-limitations. Consensus 
was adopted to eliminate discrepancies.
Vasoactive Mechanisms of Omega-3 Polyunsaturated Fatty 
Acids:

Both omega-3 polyunsaturated fatty acids (PUFAs), 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) 
have multifarious vasoactive effects which play a role in their 
blood pressure-reduction and cardioprotective effects [11]. 
Such processes include improved endothelial activity, inhibition 

of the inflammatory pathways, control of lipid metabolism, 
and coordinated responses of vascular resistance [12]. These 
mechanisms are outlined in the subsequent subsections with 
clinical and preclinical support.
Endothelial Function:

By stimulating endothelial nitric oxide synthase (eNOS), 
which can create nitric oxide (NO), a crucial vasodilator that 
preserves vascular homeostasis, Omega-3 PUFAs enhance 
endothelial activity [13]. High bioavailability of nitric oxide 
(NO) is responsible to ensuring that relaxation of smooth muscle 
occurs, thereby reducing blood pressure and vascular resistance 
[14]. An example of such research is a randomized controlled 
trial (RCT) that demonstrated a statistical mean reduction (4-6 
mmHg; P < 0.05) in systolic blood pressure in hypertensive 
patients taking 2 g/day of EPA+DHA during 12 weeks. This 
effect was attributed to an increased flow-mediated dilation 
(FMD), which is an identified sign of endothelial functionality 
showing that omega-3 PUFAs favour endothelium-dependent 
vasodilation. Mechanistically, EPA and DHA become part of 
endothelial cell membrane, altering the lipid raft composition 
and increasing the eNOS, phosphorylated at Ser1177, 
activation, as demonstrated in preclinical models. The study's 
findings emphasize the significance of omega-3 polyunsaturated 
fatty acids in avoiding endothelial dysfunction, a hallmark of 
cardiovascular disease (CVD) and hypertension. The reference 
lists of pertinent reviews and meta-analyses were manually 
examined to find further research.
Anti-Inflammatory Effects:

Long-term low-grade inflammation causes atherosclerosis, 
hypertension, and vascular dysfunction. Because they inhibit 
the production of pro-inflammatory cytokines including 
TNF-alpha and IL-6 and encourage the production of pro-
resolving mediators (SPMs), resolvins, and protectins, omega-3 
PUFAs have strong anti-inflammatory effects. EPA+DHA 
supplementation of 1.5 g/day for 6 months significantly 
decreased the levels of TNF-alpha and IL-6 in the circulation 
of hypertension patients (P < 0.01), according to a double-
blind, randomized controlled experiment [15]. Increased artery 
compliance and decreased vascular stiffness were linked to this. 
The effects are through inhibition of nuclear factor-kappa B 
(NF-kB) signaling and induction of peroxisome proliferator-
activated receptor gamma (PPARg) which reduce inflammatory 
pathways. Omega-3 PUFAs combat vascular remodelling 
and stiffness that are some of the key indicators of high blood 
pressure by reducing inflammation and oxidative stress in the 
endothelium [16].
Lipid Profile Modulation:

Omega-3 PUFAs have a powerful influence on lipid 
metabolism, improving vascular health and lowering the risk 
of cardiovascular disease [17]. Their efficacy in lowering serum 
triglyceride levels is consistently dependable, and a meta-
analysis reveals that after 8 weeks of supplementing with 3g/
day of EPA + DHA, triglycerides are lowered by 15–25% (P 
< 0.001). In certain populations, omega-3 PUFAs can also 
raise high-density lipoprotein (HDL) cholesterol and lower 
low-density lipoprotein (LDL) cholesterol [18]. This has the 
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potential to improve the atherogenic lipid profile. These are 
caused by the liver's decreased production of very-low-density 
lipoprotein (VLDL) and the expression of lipoprotein lipase, 
which speeds up the breakdown of lipoproteins that contain 
triglycerides [19]. By reducing the level of lipids accumulated 
in blood vessel walls, omega-3 PUFAs reduce the rate of 
atherosclerosis, which is a major event leading to CVDs such as 
heart attacks and strokes [20].
Blood Pressure Regulation:

Integrative actions of omega-3 PUFAs on endothelial, 
inflammatory, and lipid metabolism are joined together to lower 
peripheral vascular resistance and blood pressure [21]. A meta-
analysis that included 25 RCTs was able to report a 3-5 mmHg 
systolic blood pressure drop with the use of omega-3 PUFA 
supplementation, which was more likely to occur at dosages 
2 g/day and in populations with initial hypertension. These 
clinical changes are of clinical importance because a 3 mmHg 
drop in systolic blood pressure is linked with an 8-10% decrease 
in CVD risk [22]. Nevertheless, the heterogeneity in study 
findings, which is motivated by the differences in dosage (0.5-4 
g/day), EPA:DHA ratios, and population features, demonstrates 
the necessity of standard study protocols. The basis of the 
antihypertensive effect of omega-3 PUFAs is the synergistic 
interaction of NO-mediated vasodilation, inflammation 
prevention, and optimization of lipid profiles, which makes 
them an effective of hypertension treatment [23,24].
Implications for Cardiovascular Disease:

The anti-inflammatory effects of omega-3 polyunsaturated 
fatty acids (PUFAs), especially eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA) include a reduction in blood 
pressure, a positive lipid profile, and a reduction in systemic 
inflammation [25,26]. The actions combined have the effect of 
decreasing atherosclerotic process and reducing the chances 
of cardiovascular disease (CVD) occurrence, myocardial 
infarction, cerebrovascular accident, and heart failure [27,28]. 
The information that backs these advantages is the result of a 
review of clinical trials, cohort, and preclinical studies; however, 
the differentiating nature of the results highlights the challenge 
of applying these results into clinical practice [29].
Mechanisms of Cardioprotection:

The mechanism of action of omega-3 PUFAs in lowering the 
risk of CVDs has been significantly described as taking place 
in several pathways. First of all, their impact on systolic blood 
pressure 1.52 mmHg and diastolic blood pressure 0.99 mmHg 
are vital since they were consistent (10 studies) (see Table 
1) [30]. This slight reduction can be considered as clinically 
significant since it has been shown epidemiologically that a 
2 mm Hg reduction in SBP, is associated with a 10 percent 
reduction in the death rate of stroke and a 7 percent reduction 
in death rate due to ischemic heart disease [31]. Unstimulated 
Omega-3 PUFAs activate the endothelial nitric oxide synthesis 
(eNOS) followed by subsequent production of nitric oxide 
(NO) that subsequently results in vasodilation, reduced 
vascular resistance, and the reduced hemodynamic stress on the 
cardiovascular system [32].

Second, omega-3 polyunsaturated fatty acids (PUFAs) have the 
potential to improve lipid profiles by reducing blood triglyceride 

levels (2-4 g/day reduces levels by 15-25%) and, in certain cases, 
by increasing HDL cholesterol and decreasing LDL cholesterol 
[33]. These lipid-altering activities avert the development of 
atherosclerotic plaques which is a major cause of CVD [34]. 
Third, omega-3 PUFAs are anti-inflammatory molecules which 
inhibit the action of pro-inflammatory cytokines and generate 
specific pro-resolving mediators (SPMs), such as resolvins and 
protectins. This decreases dysfunction inflammation of blood 
vessels and endothelium [35].
Clinical Evidence:

Further evidence of cardioprotective activity of omega-3 
PUFAs has been generated by clinical trials and massive 
observational cohorts [36]. The decrease in blood pressure that 
is seen with supplementation is usually not very large, usually 
around 1-3 mmHg systolic pressure, however it is still clinically 
significant on a population level due to the already known 
linkage of even a small decrease in blood pressure with reduced 
cardiovascular mortality [37]. In addition to blood pressure, 
omega-3 PUFAs are always associated with positive outcomes 
on the concentration of triglycerides and systemic inflammation, 
which lead to atherogenesis and vascular dysfunction [38]. Trials 
like VITAL, REDUCE-IT and STRENGTH point to the fact that 
the size of cardiovascular benefit depends upon baseline risk, 
omega-3 formulation, and achieved blood levels, with larger 
benefit usually being seen in people with hypertriglyceridemia 
or known cardiovascular disease [39]. On the whole, the role of 
omega-3 PUFAs as an adjunctive intervention in cardiovascular 
risk reduction, but not as an antihypertensive treatment should 
be considered as supported by the clinical literature, although 
standardized dosing programs and longer-term follow-up need 
to be mentioned [40].
Discussion.
Summary of Main Findings:

This is a systematic review that combines randomized 
controlled trial evidence with existing meta-analysis studies in 
an attempt to assess the effects of omega-3 polyunsaturated fatty 
acids (PUFAs) specifically EPA and DHA on blood pressure 
and vascular health. On the whole, these results suggest that 
the omega-3 PUFA supplementation may be characterized by 
rather low yet significant systolic and diastolic blood pressure 
decreases, particularly in people with hypertension or high risk 
of cardiovascular disease. Although the extent of blood pressure 
decrease differed in the studies, the trend of the effect was 
mostly positive [41].

Notably, huge randomized trials like VITAL, ASCEND, 
REDUCE-IT, and STRENGTH reported relatively minor 
changes in blood pressure, which is probably due to the fact that 
they are cardiovascular outcomes instead of hypertension as the 
primary outcome [42]. Smaller, shorter-term RCTs that were 
done in hypertensive populations were more likely to report 
stronger blood pressure effects, which may indicate that the 
state of baseline blood pressure is a critical factor in omega-3 
supplement responsiveness [43].
Comparison with Previous Meta-Analyses:

The results of this review are in line with previous meta-
analyses, one of which included a comprehensive analysis by 
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Miller et al. that found statistically significant positive changes 
in systolic and diastolic blood pressure in hypertensive patients 
who were taken through omega-3 fatty acids. The above 
meta-analyses establish critical contextual evidence in the 
antihypertensive nature of omega-3 PUFAs.

Nonetheless, in contrast to meta-analytic methods that 
combine the effect sizes of trials, the current review employed 
the method of the systematic narrative synthesis and enabled the 
qualitative comparison of different study designs, populations, 
and intervention protocols. This method does not entail 
statistical overgeneralization and brings out the diversity of the 
results due to the differences in dosage, EPA:DHA ratios, length 
of supplementation, and underlying cardiovascular risk.
Dose, Duration, and Population-Specific Effects:

One notable observation across the included trials is the 
apparent dose-dependent effect of omega-3 polyunsaturated 
fatty acids (PUFAs) on blood pressure. Studies administering 
≥2 g/day of EPA and/or DHA tended to report more pronounced 
reductions in blood pressure compared with lower-dose 
interventions, particularly in hypertensive populations with 
elevated baseline cardiovascular risk. Shorter-duration trials 
(8–16 weeks) conducted in such populations also demonstrated 
larger effects, which may reflect greater baseline endothelial 
dysfunction and systemic inflammation [44].

Conversely, long-term trials enrolling normotensive or 
mixed populations generally reported attenuated or neutral 
blood pressure effects, suggesting that baseline blood pressure 
status and cardiometabolic profile are critical determinants 
of responsiveness to omega-3 supplementation. Differences 
in EPA:DHA ratios, intervention duration, and population 
characteristics therefore represent important contributors to 
inter-study variability. Importantly, beyond dose, duration, 
and population factors, variability in comparator formulations 
across trials may also have influenced observed outcomes. In 
particular, the use of mineral oil as a placebo in some large-
scale randomized trials introduces a potential source of bias, as 
mineral oil is not biologically inert and may adversely affect 
inflammatory or metabolic parameters. Such differences in 
comparator choice may have contributed to heterogeneity in 
reported blood pressure and cardiovascular outcomes across 
studies and should be considered when interpreting comparative 
efficacy [45].
Mechanistic Interpretation:

The combined action of omega-3 PUFAs on the vasoactin and 
vasoactive activities can be attributed to the antihypertensive 
properties of these compounds [46]. EPA and DHA increase 
the endothelial nitric oxide synthase (eNOS) activity, which 
increases nitric oxide bioavailability and facilitates vasodilation. 

Study Year Study Design Sample 
Size

Dose 
(EPA+DHA, g/
day)

Duration
Blood Pressure 
Effect (SBP/
DBP, mmHg)

Notes

Miller et al. 2014 Meta-analysis 7,098 (70 
RCTs) 1.0–4.0 6–52 weeks

↓ 4.51 / ↓ 2.83 
(hypertensive 
subjects)

Previous meta-analysis; background 
evidence only; not pooled

VITAL 
(Manson et al.) 2019 Randomized 

controlled trial 25,871 1.0 5.3 years ↓ 0.8 / ↓ 0.4
BP changes derived from secondary/
exploratory analyses; BP not primary 
outcome

REDUCE-IT 
(Bhatt et al.) 2019 Randomized 

controlled trial 8,179 4.0 (EPA only) 4.9 years ↓ 2.1 / ↓ 1.3 High-dose EPA; cardiovascular 
outcomes primary

ASCEND 
(Bowman et al.) 2018 Randomized 

controlled trial 15,480 1.0 7.4 years ↓ 1.0 / ↓ 0.7 Diabetic population; BP secondary 
outcome

STRENGTH 
(Nicholls et al.) 2020 Randomized 

controlled trial 13,078 4.0 3.5 years ↓ 1.8 / ↓ 1.0
BP changes derived from secondary 
analyses; mixed EPA+DHA 
formulation

Wang et al. 2017 Randomized 
controlled trial 312 3.0 12 weeks ↓ 5.2 / ↓ 3.1 Short-term trial; hypertensive subjects

Mori et al. 2015 Randomized 
controlled trial 74 2.0 8 weeks ↓ 4.0 / ↓ 2.5 DHA-dominant effect; ambulatory BP 

reduction

Minihane et al. 2016 Randomized 
controlled trial 142 1.8 8 weeks ↓ 2.7 / ↓ 1.6 Adults with systolic hypertension

Sanders et al. 2011 Randomized 
controlled trial 367 1.5 12 months ↓ 1.5 / ↓ 0.9 Long-term dietary intervention

Pase et al. 2015 Randomized 
controlled trial 86 3.4 16 weeks ↓ 3.8 / ↓ 2.2 Moderate-dose supplementation

Table 1. Summary of Key Randomized Controlled Trials and Previous Meta-Analytic Evidence on Omega-3 PUFAs and Blood Pressure (2010–
2025).

Notes:
1. Meta-analyses are presented solely as contextual background evidence and were not included in any quantitative synthesis.
2. No pooled effect sizes, weighted means, or aggregated sample sizes were calculated.
3. Blood pressure outcomes were secondary or exploratory endpoints in several large randomized trials.
4. Variability in observed effects likely reflects differences in baseline blood pressure, omega-3 dose, EPA:DHA ratio, and study duration.
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Also, their anti-inflammatory actions - facilitated by a decreased 
production of pro-inflammatory cytokines and an augmented 
manufacture of specialized pro-resolving mediators - play a 
role in enhanced vascular compliance as well as a diminished 
peripheral resistance [47].

Moreover, the lipid metabolism changes associated with the 
effects of omega-3, especially, a decrease in triglyceride, can 
contribute to the promotion of vascular health and blood pressure 
control indirectly [48]. It is possible that these mechanisms work 
together, and their effects are more significant in people with 
endothelial dysfunction, chronic inflammation, or dyslipidemia.
Clinical Implications.

Despite the fact that the decreases in blood pressure with the 
omega-3 PUFA supplementation are relatively small, they are 
significant on the population level. Again, even minimal changes 
in systolic blood pressure have been linked to significant changes 
in cardiovascular morbidity and mortality [49]. Considering 
their positive safety profile, the omega-3 PUFAs can become a 
valuable addition to lifestyle modification and pharmacological 
medication, especially in the cases of mild hypertension or a 
high cardiometabolic risk [50].

When prescribing supplement, clinicians should take into 
account the specifics of the patient, including baseline blood 
pressure, triglyceride levels, and the level of omega-3 in the 
patient diet. Individualized strategies can be the best to maximize 
treatment results and enhance compliance in the long term [51].
Limitations.

An important methodological consideration that warrants 
explicit discussion is the use of mineral oil as a placebo in several 
large-scale trials, most notably the REDUCE-IT trial. Mineral 
oil is not an inert placebo and may independently increase 
inflammatory biomarkers such as C-reactive protein (CRP) and 
adversely affect lipid profiles. This potentially confounding 
factor could have artificially magnified the apparent benefits 
observed in the active treatment (EPA) group by creating a 
comparator arm with worsened metabolic parameters. The 
potential pro-inflammatory effects of mineral oil placebo 
represent a significant limitation in interpreting cardiovascular 
outcomes from these trials. Future hypertension-specific studies 
should employ truly inert placebos (such as corn oil or olive oil) 
or use alternative study designs to avoid this methodological 
concern, thereby providing more accurate estimates of omega-3 
PUFA efficacy independent of placebo-related confounding.
Conclusion.

This meta-analysis article indicates the possible application 
of omega-3 polyunsaturated fatty acids (PUFAs), especially 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), 
as adjunctive supplements in the treatment of high blood pressure 
and hypertension prevention. Randomized controlled trials 
evidence continues to indicate that omega-3 PUFA lowering in 
systolic and diastolic blood pressure is associated with small 
margins of decrease in blood pressure especially in patients with 
hypertension or those who are under high cardiometabolic risk.

Multiple complementary action mechanisms through which 
the antihypertensive effects of omega-3 PUFAs might be 
mediated have been identified to include the improvement of 

endothelial nitric oxide bioavailability, alleviation of vascular 
inflammation, and the desirable regulation of lipid metabolism. 
The extent of the blood pressure decrease is different in the 
various studies, but the general trend of the effect is in support 
of the population-scale benefit of clinical significance.

To enhance clinical guidelines, future studies ought to focus on 
large scale, hypertension-oriented randomized controlled trials 
that are standardized in protocols and have a clear definition of 
blood pressure endpoints and long-term follow-up. Additional 
attention to the personal patient-specificity, genetic modifiers, 
and the sustainable resources of omega-3 fatty acids will also 
increase the translational applicability of this area.
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