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Abstract: COVID-19 can cause fever, cough, headache, and shortness of breath but patients with comorbidities can experience
worsening and death. An action is needed to treat this condition in COVID-19 patients. Omega 3 fatty acids may be one possibility
associated with COVID-19 prevention, management, and treatment. Therefore, this review aimed to identify the existing studies on
potency of omega 3 fatty acid supplementation on COVID-19. We searched studies from PubMed, Google Scholar, Springer Link, and
Emerald Insight databases published on January 31, 2020, to September 1, 2021. The studies selected were the full-text, non-review
ones which focused on the omega 3 fatty acid intervention in COVID-19 with COVID-19 patients and people affected by COVID-19
as their subjects and clinical manifestations or the results of supporting examinations as their outcomes. No quality assessment was
performed in this review. Of the 211, there were 4 studies selected for this review. They showed that severe COVID-19 patients have
low levels of omega 3 in their blood. Omega 3 was considered to reduce the risk of positive for SARS-CoV-infection and the duration
of symptoms, overcome the renal and respiratory dysfunction, and increase survival rate in COVID-19 patients. Omega 3 fatty acid
supplementations were thought to have a potential effect in preventing and treating COVID-19. This can be a reference for further
research about omega 3 fatty acid supplementation and COVID-19.
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Introduction
Coronavirus Disease 2019 (COVID-19) was officially reported for the first time on December 31, 2019.1 It occurs in
patients infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This virus can be transmitted
through direct contact with infected people through droplets or indirectly through contaminated objects and airborne.2,3

The most common symptoms were fever, shortness of breath, malaise, anosmia, and headache with bilateral ground-
glass opacities on chest CT scan.4–7 Patients with certain conditions, including old age with or without comorbidities such
as hypertension, diabetes, obesity and other chronic diseases, or young patients who have comorbidities, tend to have
a poor inflammatory response that can lead to worsening.8 Patients with this condition can experience pneumonia,
ARDS, pulmonary edema, and multiple organ failure. This can worsen the patient’s condition and require intensive care
in the ICU. If not treated properly, it can lead to death in COVID-19 cases.5,9 It becomes a further concern for analyzing
various potentials to prevent the deterioration in the condition of the patient and overcome multiple organ failure.

One potential that might be a solution is omega 3 fatty acid supplementation. Omega 3 is one type of long-chain
polyunsaturated fatty acid (LCPUFA) which is classified as an essential fatty acid. It consists of eicosapentaenoic acid
(EPA), docosahexaenoic acid (DHA), and alpha-linolenic acid (ALA).10 Because it is an essential fatty acid, omega 3 can
only be obtained from food sources, such as canola oil, seeds, green vegetables, and nuts containing ALA and marine fish
and fish oil that consume microalgae containing EPA and DHA. Besides, omega 3 can be obtained from supplements.11
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Omega 3 fatty acids have many health benefits. EPA and DHA are important components that play a role in modulating
immune function and regulating the inflammatory response.12,13 Its involvement in regulating inflammation has been
shown to provide various benefits, including lowering the risk of cardiovascular disease, reducing the risk of cancer,
reducing symptoms of metabolic syndrome, and treating rheumatoid arthritis, Crohn’s disease, ulcerative colitis, and
other diseases caused by inflammation.14–16 A narrative review from several studies had shown that EPA and DHA-
derived mediators such as resolvin, protectin, and lipoxin act as specialized proresolving mediators (SPM) that can
regulate the inflammatory process that occurs due to infection.17

Several studies have stated that one of the markers of worsening in COVID-19 is the increased production of
inflammatory mediators, especially interleukin-6 (IL-6).18–20 Panigrahy et al considered that omega 3 fatty acids, through
SPM, could regulate inflammation in COVID-19 by increasing phagocytosis of viruses and debris by macrophages,
suppressing the production of eicosanoids, proinflammatory cytokines, and leukocyte infiltration, and increasing the
production of anti-SARS-CoV-2 antibodies.21

There was a systematic narrative review study on anti-inflammatory diet that was effective in preventing or treating
viral respiratory disease. Omega 3 fatty acids were included in the food items in the review besides turmeric, ginger,
garlic, onion, saffron, vitamin C, vitamin D, and zinc. However, the review was more general in viral respiratory disease
and is not specific to COVID-19.17 Omega 3 fatty acid is thought to be a potential solution in COVID-19 treatment.
Therefore, this scoping review aimed to identify the various studies that have been done on the effects of omega 3
supplementation in COVID-19 and identify gaps and opportunities for further research.

Materials and Methods
Search Strategy
Our review focused on identifying the studies on the potential for omega 3 fatty acid supplementation in COVID-19, key
concepts, gaps in existing studies, and the types and sources of evidence to inform the studies presented in a scoping
review. The stages of the framework for this scoping review were adapted from Arksey and O’Malley: (1) identifying the
research question, (2) identifying relevant studies, (3) study selection, (4) charting the data, and (5) collating, summaris-
ing, and reporting the results.22

Our scoping review followed the Preferred Reporting Items for Systematic Review and Meta-Analyses extension
(PRISMA).23,24 The process consisted of article searching, screening duplicate articles and adjusting to titles and
abstracts, assessing the eligibility of screened full-text articles based on inclusion and exclusion criteria, and reviewing
articles that have been included.

Search strategy was done from June 28 to September 1, 2021. The reference used in this review were obtained through
article searching process on four databases: PubMed, Google Scholar, Emerald Insight, and Springer Link. The keywords
used were (omega 3 fatty acids) AND (inflammation) AND (COVID-19) and we used other words from key terms by using
OR. Other key terms for “omega 3 fatty acids” were (n 3 Oil) OR (n-3 Fatty Acids) OR (n 3 PUFA) OR (n 3 Fatty Acid) OR
(n-3 Polyunsaturated Fatty Acid). Other key terms for “inflammation” were (Inflammations) OR (Innate Inflammatory
Response) OR (Innate Inflammatory Responses). Other key terms for “COVID-19” were (COVID 19) OR (COVID-19 Virus
Disease) OR (COVID-19 Virus Infection) OR (COVID-19 Virus Infections) OR (2019-nCoV Infection) OR (Coronavirus
Disease 19) OR (2019 Novel Coronavirus Disease) OR (2019 Novel Coronavirus Infection) OR (Coronavirus Disease 2019)
OR (SARS Coronavirus 2 Infection) OR (SARS-CoV-2 Infection) OR (COVID-19 Pandemic).

Inclusion and Exclusion Criteria
The searching process used specific clinical questions with reference to population, concept, and context (PCC). In this
review, the population was people affected by the COVID-19 pandemic, especially COVID-19 patients; the concept was
the omega 3 fatty acid intervention in COVID-19; and the context was the patient’s condition during the COVID-19
pandemic, based on the clinical manifestations and the results of supporting examinations.

The studies were included in our review if they met the following eligibility criteria: (1) full-text articles published
from January 31, 2020 to September 1, 2021, (2) article was not a review, (3) available in English or Indonesian
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language, (4) their subjects were COVID-19 patients and people affected by COVID-19, (5) focused on the omega 3 fatty
acid intervention in COVID-19, and (6) their outcomes were clinical manifestations or the results of supporting
examinations.

Data Extraction
In this review, eligible papers were extracted to identify the author, year of publication, country of origin, type of study
design, population, purpose, omega 3 supplement supplementation and dose, as well as important findings. No quality
assessment and critical appraisal was performed in this review.

Results
Search Outcome
The study selection based on the PRISMA flowchart is presented in Figure 1. In the initial search with the keywords
(omega 3 fatty acids) AND (inflammation) AND (COVID-19) and several other key terms, there were 211 studies: 42
studies from PubMed, 52 studies from Springer Link, 3 studies from Emerald Insight, and 114 studies from Google
Scholar. After screening for duplicate studies, 30 studies were excluded. We continued screening 181 studies by
observing their title and abstract. In this stage, we excluded 140 studies because they did not fit the research question.
41 full-text studies were reviewed by assessing their eligibility. 37 studies were excluded because they were review
articles, editorial material, letters to editors, the study population was not COVID-19 patients, did not include omega 3
fatty acid data, and their outcomes were neither clinical manifestation nor the result of supporting examinations. At the
final stage, we included 4 studies that met the eligibility criteria for our scoping review.

Figure 1 Flow diagram of literature searching and screening process.
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Characteristic of the Studies
The characteristics of the studies included in this review are reported in Table 1. All studies included were published
between 2020 and 2021, with 75% (3/4) published in 2021. The countries of origin of the research consisted of Iran, the
United States of America, United Kingdom, Sweden, and Chile.25–28

Study designs of four articles included in this review were randomized controlled trial, case report, cross-sectional
study, and app-based community survey. In general, the focus of the studies included was to analyze the relationship of
omega 3 fatty acids with COVID-19.25–27 An article provided an overview of omega 3 fatty acid levels and clinical
outcomes of patients with severe COVID-19.28

Most of the population were COVID-19 patients.25,26,28 The study population Louca et al were subscribers of the
COVID-19 Symptom Study application who performed self-reports regarding identity, COVID-19 symptoms, healthcare
visits, SARS-CoV-2 test results using RT-PCR or serological tests, age, gender, body mass index (BMI), smoking habit,
ethnicity, status of health workers and the presence of comorbidities (cancer, diabetes, eczema, heart disease, lung
disease, kidney disease and hay fever), and supplements that were routinely taken during the last 3 months.27

Potential of Omega 3 Supplementation for COVID-19
Summary of the included studies are showed in Table 2. Three articles involved giving oral omega 3 supplements with
various doses and frequencies and evaluating their effect on COVID-19.25–27 Meanwhile, an article by Zapata et al
described omega 3 index and clinical outcome of severe COVID-19 patients.28

The results presented in the studies showed that there was a relationship between omega 3 fatty acids and COVID-19.
Patients with severe COVID-19 had the low omega 3 index levels.28 However, as described by Louca et al that people who
took omega 3 fatty acid supplements more than 3 times a week for at least 3 months had a 12% lower risk of SARS-CoV-2
infection.27 Besides, it was demonstrated that patients who consumed omega 3 supplement had higher levels of parameters of
respiratory and renal function and shorter symptom duration compared to those who did not consume them.25,26

Table 1 The Characteristics of the Studies Included

Authors (Year) Country of
Origin

Study Design Study Population Purpose

Potential of omega 3 fatty acid supplementation in preventing COVID-19

Louca et al.

(2021)27
United States of

America, United

Kingdom, and
Sweden

Retrospective

Cohort (App-

based community
survey)

445.850 users of COVID-

19 Symptom Study app

Investigating the effect of dietary supplements

on SARS-CoV-2 infection

Potential of omega 3 fatty acid supplementation in treating COVID-19

Doaei et al.

(2021)25
Iran Randomized

Control Trial

101 critically ill patients

infected with COVID-19

Examine the effects of omega 3

supplementation on inflammatory and
biochemical markers in critically ill COVID-19

patients

Berger et al.

(2020)26
United States of

America

Case Report 2 COVID-19 patients (53-

year-old woman and her

21-year-old daughter)

Describing the result of IPE intervention in

COVID-19 patients.

Zapata et al.

(2021)28
Chile Cross-Sectional

Study

74 patients with severe

COVID-19 and 10 healthy
quality-control subjects

Evaluating the value of O3I in patients with

severe COVID-19

Abbreviations: App, application; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; IPE, icosapent ethyl; O3I, omega 3
index.
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Discussion
Omega 3 Fatty Acids and Reducing Risk of SARS-CoV-2 Infection
Omega 3 fatty acids were thought to have potential in reducing the risk of SARS-CoV-2 infection. Based on study by
Louca et al, users of the COVID-19 Symptom Study app who reported taking omega 3 fatty acid supplements more than
3 times a week for at least 3 had a 12% lower risk of getting a positive result of SARS-CoV-2 infection in the UK, 21%
in the United States, and 16% in Sweden.27 This is considered to be related to the mechanism of omega 3 fatty acids in
suppressing and inhibiting the progress of viral infections. Supporting this study, Morita et al reported that protectin D1,
DHA-derived mediators are thought to inhibit viral RNA replication, one of which is influenza virus.29 However, another
study concluded that the effect of omega 3 fatty acid supplementation on infection depends on the pathogen, dose and
frequency of supplementation.30 Therefore, research on the potential of omega 3 fatty acids against SARS-CoV-2
infection along with its exact dose needs to be tested further.

Omega 3 Fatty Acid and Accelerating Symptom Days
Berger et al in their case report showed that the consumption of Icosapent Ethyl (IPE) 2g twice daily can have an impact on
accelerating the symptoms duration in COVID-19 patients. IPE is an omega 3 fatty acid derivative containing EPA ethyl ester
which is given to hypertriglyceridemia patients and has been shown to reduce cardiovascular risk with treatment targeted at
inflammation.31 Among the two COVID-19 patients with the same background, the patient who took IPE 2g twice daily
experienced a shorter symptom day than the one who did not.26 Omega 3 fatty acids had been reported to modulate immunity
and activate inflammatory resolution processes.32,33 It was through eicosanoids derived from omega 3 fatty acids EPA and
DHA such as resolvin, maresin, lipoxin, and protectin, which could inhibit the synthesis of pro-inflammatory cytokines
through downregulation of the NFkB pathway, inhibit leukocyte infiltration to the site of inflammation, and stimulate
macrophages and neutrophils to resolve inflammation so that it did not lead to a longer duration of symptoms.34,35 The short
duration of symptoms in patients taking IPE was thought to be affected by the regulation of inflammation and modulation of
immunity by omega 3 fatty acids. This finding could be a reference for further research to determine the right dose of omega
3 fatty acids on the effect of regulating inflammation and immunity in COVID-19.

Table 2 Summary of the Included Studies

Authors (Year) Omega 3 Supplementation Result

Yes No Dose/Frequency

Potential of omega 3 fatty acid supplementation in preventing COVID-19

Louca et al.

(2021)27
V More than 3 times a week for at least 3

months

In UK, participants taking omega 3 fatty acids had a lower risk of

SARS-CoV-2 infection by 12% after adjusting for potential

confounders.

Potential of omega 3 fatty acid supplementation in treating COVID-19

Doaei et al.

(2021)25
V One capsule of 1000 mg daily (containing

400 mg EPAs and 200 mg DHAs) enterally

for 14 days

The intervention group had higher 1-month survival rate, higher

levels of arterial pH, HCO3, and Be, and lower levels of BUN, Cr,

and K than those of the control group.

Berger et al.

(2020)26
V Oral IPE 2g (twice daily). IPE is an omega 3

derivative, a form of eicosapentaenoic acid
(EPA)

COVID-19 patients consuming IPE had shorter duration of

symptom compared with the one who did not consume it.

Zapata et al.
(2021)28

V Severe COVID-19 patients showed low O3I—consistent with
insufficient fish and omega 3 supplement consumption. It was

lower than the control group

Abbreviations: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; COVID-19, coronavirus disease 2019; EPA, eicosapentaenoic acid; DHA, docosahexaenoic
acid; pH, potential hydrogen; HCO3, bicarbonate; Be, base excess; BUN, blood urea nitrogen; Cr, creatinine; K, potassium; IPE, icosapent ethyl; O3I, omega 3 index.
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Omega 3 Fatty Acid and Overcoming the Deterioration of Health
Patients with severe COVID-19 generally have a more severe inflammatory response accompanied by worsening
manifestations, such as ARDS, metabolic disorders, sepsis, septic shock, heart failure, acute myocardium, acute kidney
damage, multiple organ failure, etc.5,36

Severe COVID-19 patients may experience metabolic acidosis and respiratory acidosis.37–39 They can occur due to
dysregulation of the inflammatory response that causes multiorgan failure, respiratory failure, and hypoxia resulting in
increased production of lactic acid as a result of anaerobic metabolism.40,41 In critical conditions, SARS-CoV-2 infection
was thought to cause kidney dysfunction. This results in decreased bicarbonate reabsorption and impaired pH regulation
by the kidneys and causes acidosis.42–44

Doaei et al reported that critically ill COVID-19 patients who took 1000 mg of omega 3 fatty acids enterally
every day for 14 days showed higher arterial pH, HCO3, and Be levels and lower BUN, Cr, and K than the control group.
Omega 3 fatty acids were reported to improve endothelial function and microcirculation and optimize blood flow and
tissue perfusion to prevent the progression of hypoxia and organ dysfunction.25 They have a role in increasing blood flow
to tissues and microvascular function by increasing vasodilation mechanisms, increasing endothelial relaxation, and
decreasing the vasoconstrictive response.45 Here, omega 3 may prevent the renal and respiratory impairment manifested
by higher level of pH, HCO3, and Be and lower level of BUN, Cr, and K than the control group. Besides, this study
showed that patients with omega 3 supplementation had a higher one-month survival rate compared to those who did not
consume omega 3 fatty acids.25 It was supported by several studies reporting that omega 3 fatty acids can reduce
mortality rates in critically ill patients.46,47 However, another study concluded that the evidence for omega 3 benefits in
the survival of hospitalized critically ill patients is still weak.13

Cross-sectional study by Zapata et al supported previous evidence and reported that patients with severe COVID-19
had a low omega 3 index, consistent with a lower intake of fish and omega 3 supplements. Higher O3I reduced risk of
mechanical ventilation and risk of death; this relationship became significant after adjusting for age and sex and remained
significant when adjusted for other factors.28 Omega 3 index is the EPA and DHA content of red blood cells expressed as
a percentage of the total weight of fatty acids in red blood cell membranes.48 Short-term fish oil supplementation with
high doses can increase O3I.49

Conclusion
The existing studies considered that omega 3 fatty acid has potential in COVID-19 by reducing the risk of positive
SARS-CoV-2 infection, speeding up the duration of symptoms, decreasing the risk of renal and respiratory dysfunction,
and increasing patient survival rate.
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