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Abstract
Major depressive disorder (MDD) is a complex mental illness 
with unmet therapeutic needs. The antidepressant effects of 
ω–3 polyunsaturated fatty acids (n–3 PUFAs) have been 

widely reported. The subcommittee of the International So-
ciety for Nutritional Psychiatry Research organized an expert 
panel and conducted a literature review and a Delphi pro-
cess to develop a consensus-based practice guideline for 
clinical use of n–3 PUFAs in MDD. The guideline focuses on 
5 thematic areas: general concepts, acute treatment strate-
gy, depression recurrence monitoring and prevention, use in 
special populations, and potential safety issues. The key 
practice guidelines contend that: (1) clinicians and other 
practitioners are advised to conduct a clinical interview to 
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validate clinical diagnoses, physical conditions, and mea-
surement-based psychopathological assessments in the 
therapeutic settings when recommending n–3 PUFAs in de-
pression treatment; (2) with respect to formulation and dos-
age, both pure eicosapentaenoic acid (EPA) or an EPA/doco-
sahexaenoic acid (DHA) combination of a ratio higher than 2 
(EPA/DHA > 2) are considered effective, and the recom-
mended dosages should be 1–2 g of net EPA daily, from ei-
ther pure EPA or an EPA/DHA (> 2: 1) formula; (3) the quality 
of n–3 PUFAs may affect therapeutic activity; and (4) poten-
tial adverse effects, such as gastrointestinal and dermato-
logical conditions, should be monitored, as well as obtaining 
comprehensive metabolic panels. The expert consensus 
panel has agreed on using n–3 PUFAs in MDD treatment for 
pregnant women, children, and the elderly, and prevention 
in high-risk populations. Personalizing the clinical applica-
tion of n-3 PUFAs in subgroups of MDD with a low Omega-3 
Index or high levels of inflammatory markers might be re-
garded as areas that deserve future research.

© 2019 S. Karger AG, Basel

Introduction

Major depressive disorder (MDD) affects one tenth 
of the population and has been the world’s leading 
cause of disability [1, 2]. MDD is of heterogeneous eti-
ology with multiple contributory biological mecha-
nisms. Pharmacological treatments with the currently 
available antidepressants, although proven to be effec-
tive in treating moderate to severe symptoms in MDD, 
have only modest effect sizes but various adverse effects 
[3]. Therefore, to optimize the patients’ outcomes, cli-
nicians need more efficacious and tolerable treatments 
supported by valid scientific evidence and reliable prac-
tice guidelines. 

Omega-3 polyunsaturated fatty acids (n–3 PUFAs), 
eicosapentaenoic acid (EPA), and docosahexaenoic acid 
(DHA) have drawn clinical attention of medical special-
ties [4–7]. Several lines of evidence have suggested the ef-
ficacy of n–3 PUFAs as a preventive and treatment strat-
egy in MDD, from epidemiological and case-controlled 
studies [8, 9] to randomized-controlled trials [10–20] and 
meta-analyses [21–30]. In addition to clinical studies that 
examine the efficacy [31, 32] and tolerability [33], the 
mechanisms of n–3 PUFAs’ antidepressant effects have 
also been rigorously studied. Several key mechanisms 
have been proposed, including neuronal cell plasticity 
and neurogenesis, neurotransmitter dysregulation, and 
neuro-inflammation [6, 34, 35].

Despite the clinical and biological evidence, and em-
pirical experience using n–3 PUFAs as an alternative or 
adjunctive treatment for MDD, there is a current lack of 
definitive clinical practice guidelines to assist clinicians in 
the prescriptive application of n–3 PUFAs for MDD. To 
address this, an advisory subcommittee from the Interna-
tional Society for Nutritional Psychiatry Research 
 (ISNPR) was formed to provide international consensus-
based practice guidelines for the evidence-based pre-
scriptive use of n–3 PUFAs for the treatment of MDD. 

Methodology

Overview
The format and content of this practice guideline for n–3 

 PUFAs were developed through 3 stages, including (1) conducting 
a literature review on major research findings of n–3 PUFAs in 
MDD treatment; (2) generating a clinical guideline questionnaire 
and obtaining consensus through a 2-round, web-based modified 
mini-Delphi survey; and (3) optimizing the guidelines from con-
sensus meetings with international experts.

Literature Review and Search Strategy
We had the first preparatory meeting held by a subcommittee 

under the auspices of 7 key members from the ISNPR in November 
2017. ISNPR is an international collaboration of academics advo-
cating recognition of various nutrients as crucial determinants of 
both physical and mental health, and the positional statements had 
been published elsewhere [36, 37]. 

A systematic review of published literature was conducted with 
an emphasis on randomized controlled trials (RCTs), systematic 
reviews and meta-analyses, focusing on the quality of evidence and 
the implications. Observational studies, physiological or preclini-
cal studies in nonhuman subjects, and ongoing trials would also be 
reviewed as only supportive evidence. 

The subsequent literature review was conducted via PubMed 
and from the Cochrane Database from inception to May 29, 2019, 
by the terms “omega-3 polyunsaturated fatty acids,” “n–3 PUFAs,” 
“major depressive disorder,” and “treatment.” Articles retrieved 
from these searches and relevant references cited in those articles 
were also reviewed. High-quality articles published in English, 
Chinese, and Japanese were included for preliminary review. The 
outline of the review was drafted by 4 core authors (T.G., D.M., 
J.S., and K.-P.S.), and then all the authors examined cross-refer-
encing, identified missing important studies, revised the draft of 
the review, and discussed through subsequent online conferences.

The evidence was categorized using a modified format of the 
2011 Levels of Evidence grading system developed by the Oxford 
Center for Evidence-Based Medicine. Level 1 evidence derives 
from meta-analyses and systematic reviews of narrow confidence 
interval (CI) or little conflicting results. Level 2 evidence includes 
appropriately designed RCTs. Smaller and lower-quality RCTs 
and nonrandomized controlled cohort/follow-up studies are con-
sidered level 3 evidence. Case reports and case series were consid-
ered and discussed in the expert consensus meeting to formulate 
level 4 evidence. 
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Guideline Questionnaire and Delphi Survey
Four core authors (T.G., D.M., J.S., and K.-P.S.) had an initial 

online meeting in September 2018 to confirm the evidence ob-
tained from the review and to discuss the major themes and pre-
scriptive issues that could be assessed using a survey (and codified 
in a resultant consensus guideline). Previous guidelines about n–3 
PUFAs and MDD, including using n–3 PUFAs in the treatment of 
cardiovascular diseases by the American Heart Association, were 
included as references and discussed to facilitate the formation of 
the questionnaire [38–40]. After internal correspondences, the 
draft questionnaire consisted of 20 questions covering 5 major 
themes: (1) general concepts, (2) acute treatment strategy, (3) de-
pression recurrence monitoring and prevention, (4) special popu-
lations, and (5) safety issues. 

A Likert scale (0–10) was used for the 19 closed questions (0 = 
fully against, 10 = fully agree). Questions that scored a predefined 
consensus level (7.0/10) were included into the guidelines, ques-
tions that scored between 5.1 and 6.9 were discussed while ques-
tions with scores lower than 5.0 were allocated into a proposed 
second round Delphi survey with inverse questions. The question-
naire was then tabulated in a web-based survey platform (Survey 
Monkey) for online voting. 

Consensus Meetings
There were 14 experts who participated in the Delphi survey 

conducted in October 2018. The panellists were selected mainly 
according to the h-index of the Web of Science database, under the 
topic of “depression and omega-3” with time span until the end of 
September 2018 and completed with purposive snowball sampling 
among active ISNPR members in this topic. 

In the online consensus meetings, the panellists focused on 
confirming the affirmed statements for inclusion and discussing 
the 3 questions that did not reach the consensus level. After the 
meeting, the results from the literature review, together with rec-
ommendations and the feedback from the survey and meeting, 
were synthesized into the final version of the official practice 
guidelines. 

Results

The guideline is summarized in Table 1, and the back-
ground and evidence supporting the guideline are pre-
sented in the key domain sections below. 

Diagnosis and Measurement-Based Care
The panel consensus emphasizes the importance on 

diagnosis-based clinical interview and measurement-
based depression assessments to validate the accurate di-
agnosis and psychopathology severity of MDD in the 
clinical setting [41]. Indeed, when the antidepressant ef-
ficacy of n–3 PUFAs is rigorously studied, the pooled ef-
fects favor n–3 PUFAs over placebo mainly in RCTs with 
clinician interview-based diagnosis, rather than in trials 
including subjects with subclinical depressive symptoms 
screened by questionnaire [23, 29]. 

Disease Stages
Acute Stage of MDD
The efficacy of small to moderate effect sizes with good 

safety profiles has been reported in several well-designed 
RCTs with MDD patients in the acute stage [10–12, 20]. 
Further, the pooled results from the RCTs for MDD 
adults (nonpregnant and no-children populations) sup-
port the use of n–3 PUFAs for “adjunctive” treatment 
rather than n–3 PUFA monotherapy (level 1) [24, 25, 30, 
42, 43]. 

Recurrent MDD and Maintenance Treatment
Patients with MDD usually require maintenance treat-

ment after the acute depressive episode. However, we 
identified no studies having enough follow-up duration 
to address the prevention effects for recurrent MDD. 
Therefore, current evidence is not adequate to either sup-
port or refute the prescription of n–3 PUFAs as longer-
term maintenance therapy or for recurrent major depres-
sive episodes. However, considering that most antide-
pressant medication might be associated with higher 
dropout rates as compared to placebo [3], the advantage 
of tolerability profiles of n–3 PUFAs might suggest its po-
tential in maintenance treatment (level 2).

Treatment Strategy (Monotherapy, Augmentation, or 
Acceleration)
The panel endorses the application for augmentative 

therapy of n–3 PUFAs because cumulative evidence favors 
the efficacy of n–3 PUFAs over placebo with the enhanced 
antidepressant effects clearly shown in meta-analyses 
(level 1) [24, 25, 30, 42, 43]. Furthermore, in one meta-
analysis investigating the time points when n–3 PUFAs 
were added to antidepressants [42], the results showed 
beneficial effects in either adding n–3 PUFAs at the begin-
ning of the treatment (as an accelerating agent) or adding 
them at the time when the standing antidepressant was 
inadequate (i.e., as an augmentative agent; level 1).

Our literature review revealed only a few studies as-
sessing n–3 PUFAs as a monotherapy for MDD. Mono-
therapy with n–3 PUFAs may have therapeutic benefits 
in children [44] and pregnant women [14] with depres-
sion. However, Mischoulon et al. [45] revealed that nei-
ther EPA nor DHA monotherapy were superior to pla-
cebo in MDD adults. In another study, patients with post-
myocardial infarction were treated with 460 mg EPA and 
380 mg DHA for 12 months as monotherapy, and there 
was also no significant effect in favor of n–3 PUFAs [46]. 
Therefore, current evidence is inadequate overall of using 
n–3 PUFAs as monotherapy for MDD, and further RCTs 
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are needed to provide support for or against the use of 
n–3 PUFAs as a monotherapy for adult MDD (nonpreg-
nant and no-children) patients (level 2).

Dosing, Ratio, and Duration
The functional status of n–3 PUFAs in an individual can 

be influenced by many factors like dietary patterns, gender, 
age, and metabolic functions. Therefore, it is impossible to 
predict the absolute effects of a fixed dose n–3 PUFA sup-
plementation in MDD individuals. In addition, there is no 
RCT investigating clinical dosing of n–3 PUFAs based on 
individual dietary or blood level differences. 

According to the available RCT results, the panel ad-
vises that the starting dose should be at least 1 g of net EPA 
in a pure EPA form or in an EPA/DHA combination (ratio 
higher than 2). If well tolerated, the dose could be titrated 
up to at least 2 g of net EPA daily in 2–4 weeks for partial 
responsiveness (level 1) [21, 22, 24, 25, 27–30, 42, 43]. The 
panel also reaches a unanimous consensus on the recom-
mendation of EPA/DHA ratio of ≥2: 1 to be crucial to n–3 

PUFAs’ antidepressant effects (level 1). Indeed, this con-
clusion is supported by most of the meta-analyses that the 
higher ratio of EPA, the better the therapeutic outcome, 
while DHA as main component had no detectable pooled 
effects on the MDD symptoms [21, 23–25, 29]. 

There was insufficient data to conclude the optimal 
duration of n–3 PUFA supplementation. The duration of 
most RCTs varies from 4 to 16 weeks. Due to the length 
of time needed for n–3 PUFAs to be incorporated into 
brains, and for the downstream neuroplastic effects and 
anti-inflammatory actions, the panel endorses a prescrip-
tive guideline of at least 8 weeks. Clinicians are advised to 
check the quality of the n–3 PUFA prescription of nonre-
sponders, and evaluate the response and the tolerability 
profiles for an optimal duration (level 2) [24, 25, 27]. 

Safety and Adverse Effects
One recent meta-analysis comprehensively examined 

the adverse effects reported when using prescribed n–3 
PUFA products in various clinical populations. n–3 

Table 1. ISNPR practice guidelines for n–3 PUFAs in the treatment of MDD

Categories Clinical recommendations

General 
concepts

Clinicians who use n -3 PUFA treatments in major depressive disorder (MDD) should do so only after applying a 
clinical interview to confirm the diagnosis and assess mental status and relevant physical conditions, including fish 
hypersensitivities
n–3 PUFAs are better used as an adjunctive treatment than monotherapy for adult MDD
n–3 PUFAs can be efficacious and safe, both for acceleration and augmentation 
– Acceleration = adding n–3 at the beginning of treatment concurrently with another antidepressant
– Augmentation = adding n–3 when a prior antidepressant’s effect is inadequate
Both pure EPA and EPA/DHA (ratio >2:1) combinations are effective as a potential treatment of MDD
n–3 PUFAs are considered effective as an adjunctive treatment for acute major depressive episodes, but more
evidence is needed for recurrent major depressive episodes

Acute treatment 
strategy

The recommended therapeutic dosages should aim for 1–2 g/day of total EPA from pure EPA or 1–2 g/day EPA 
from an EPA/DHA (>2:1) combination
The dose is recommended to be increased in 2 weeks for non- or partial responders, and titrated up to the
maximum dose in 4–6 weeks if tolerable
For nonresponders, it is recommended to evaluate the quality of n–3 PUFA supplementary products

Recurrence 
and prevention

n–3 PUFAs could be recommended as a potential prophylactic treatment for high-risk populations (alongside
standard medical care)
The duration of acute n–3 PUFA treatment could be extended to include maintenance treatment to potentially 
prevent recurrence

Safety It is recommended to monitor adverse effects systematically, including the gastrointestinal and dermatological 
conditions, and obtaining a comprehensive metabolic panel in patients receiving higher doses of n–3 PUFAs; if 
clinicians are not familiar with high-quality n–3 PUFAs in the market, they should consider prescription n–3 fatty 
acid products (RxOM3FAs)

Special 
populations

n–3 PUFAs could be prescribed for MDD patients who are overweight (BMI >25) and/or have elevated levels of 
inflammatory markers; they may also have a role in women with perinatal MDD, and elderly and children and 
adolescents with MDD
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 PUFAs were found to be associated with higher rates of 
mild gastrointestinal symptoms (such as fishy taste, 
belching, and nausea), less in skin abnormalities (such as 
eruption and itchiness), and no serious adverse effects 
[33]. Another meta-analysis using adverse effects as one 
of the primary outcomes reported that, despite poor data 
quality, the numbers of individuals experiencing adverse 
events were similar in intervention and placebo groups 
and were negligible (level 1) [30]. The risk of theoretical 
adverse effects of excessive bleeding did not exist, and 
current evidence suggests that under concurrent usage of 
antiplatelet or anticoagulant agents, doses up to 4 g of n–3 
PUFAs daily are not associated with an increased risk of 
major bleeding [47]. Although both a recent meta-analy-
sis focusing on pregnancy [48] and the other focusing on 
perioperative periods [49] support similar safety profiles 
compared with placebo in general and in bleeding-related 
adverse events, and most in vivo studies do not suggest 
that n–3 PUFAs would impact either platelet aggregation 
or adhesion in healthy subjects [50], we recommend 
shared decision-making discussions between patients 
and clinicians on bleeding-related hematological exami-
nations, especially if the patient has underlying fibrino-
gen dysfunction or is taking antiplatelet or anticoagulant 
agents. 

Laboratory measurements have revealed that n–3 
 PUFAs (compared to placebo) may cause higher fasting 
blood sugar, glutamate pyruvate transaminase, low-den-
sity lipoprotein cholesterol and blood urea nitrogen, and 
lower hemoglobin and hematocrit levels. Although the 
mean differences were relatively small, and may have only 
statistical rather than clinical importance, the panel rec-
ommends that, when using higher doses, these biomark-
ers may need to be monitored (level 1). It is interesting to 
note that in this meta-analysis, combining EPA and DHA 
was associated with higher rates of the aforementioned 
adverse effects, compared with EPA alone [33]. The mon-
itoring profiles are summarized in Table 2.

Quality and Purity of Marine-Derived Preparations
The significant difference in efficacy observed in var-

ious conditions could be partly related to the concentra-
tion (purity) and quality (product preparation) of n–3 
PUFA products, which lead to the discrepancy of bio-
availability and pharmacodynamics [51]. Many coun-
tries advise adequate fish consumption under careful se-
lection of the types and regions of farming and the spe-
cies of fish to prevent overintake of methylmercury and 
other pollutants. However, these advices have been con-
troversial and are not included in recommendations 

about n–3 PUFA supplementations. If clinicians are not 
familiar with high-quality n–3 PUFA products in the 
market, it is advised to consider the prescription n–3 
PUFA products (RxOM3FAs; level 4) [52, 53]. Due to the 
possibility of oxidation, with consequent loss of health 
benefits and formation of aldehydes, recommendations 
are to use fish oil or non-marine-derived n–3 PUFA 
products with antioxidants added (including vitamin E), 
store the products in airtight and dark containers to pro-
tect from light and to refrigerate n–3 PUFA products 
after opening [54].

Special Consideration and Populations

Perinatal Depression and Childhood Depression
Pharmacotherapy for MDD in pregnant women and 

children is still a clinical dilemma. There are no RCTs for 
antidepressant drugs during pregnancy. To date, the US 
Food and Drug Administration approves no psychotro-
pic drugs during pregnancy and even issues a black box 
warning of suicidal risk on antidepressant drugs for chil-
dren [32]. So far, 3 double-blind, placebo-controlled 
RCTs of n–3 PUFAs have been published in perinatal 
women with MDD [14, 55, 56]. The first study using 
2.2 g/day of EPA and 1.2 g/day of DHA successfully de-
tected the therapeutic signal that n–3 PUFAs were sig-
nificantly better than placebo to improve depressive 
symptoms and achieve treatment response [14]. The oth-
er 2 RCTs that failed to show the antidepressant efficacy 
of n–3 PUFA treatment both administered supplements 
rich in DHA rather than EPA [55, 56].

Table 2. Adverse effects reported more commonly in n–3 PUFAs 
than placebo

Category Potential adverse effects to be monitored

Gastrointestinal Dysgeusia, eructation, and nausea

Dermatological Skin eruption, itchiness, exanthema, or eczema

Biochemical Higher level of LDL-C, fasting blood sugar, 
GPT and BUN

Hematological Lower level of hemoglobin, hematocrit; PT/
aPTT in patients with fibrinogen abnormality 
or taking antiplatelet or anticoagulant agents

BUN, blood urea nitrogen; GPT, glutamic-pyruvic 
transaminase; LDL-C, low-density lipoprotein cholesterol; PT, 
prothrombin time; aPTT, activated partial thromboplastin time.
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A recent multicenter, double-blind, placebo-con-
trolled RCT investigated the efficacy of n–3 PUFAs for 
depressive symptoms among pregnant women in Japan 
and Taiwan (the SYNCHRO trial) [57]. One hundred and 
8 pregnant women from 3 study sites took n–3 PUFAs 
(1,206 mg EPA and 609 mg DHA) or placebo for 12 weeks. 
The total HAMD score was not significantly different be-
tween the n–3 and placebo groups in the primary analysis. 
Prespecified subgroup analysis for study site, however, 
showed a significant antidepressant effect of lower Ham-
ilton Depression Scale scores in the n–3 PUFA than in the 
placebo group at one site where the severest cases were 
included, with an effect size of 0.72. Thirty participants 
reported minor adverse events, but there were no signifi-
cant differences in adverse events between the n–3 and 
placebo groups (27.3 vs. 28.3%, respectively).

The panel concludes that clinicians should interpret 
these positive results carefully and apply n–3 PUFAs cau-
tiously during the perinatal-specific period in general be-
cause the data from rather small sample sizes are current-
ly insufficient and inconsistent regarding the efficacy of 
n–3 PUFAs in perinatal MDD (level 2). n–3 PUFAs are 
important nutrients for pregnant women and young 
brains, and suboptimal levels of n–3 PUFAs are emerging 
as a potential risk factor for brain disorders in younger 
populations [58]. A small RCT recruiting 20 children 
aged between 8 and 12 years showed that daily supple-
mentation of 380–400 mg of EPA and 180–200 mg of 
DHA was significantly better than placebo to improve de-
pression symptomatology in a 16-week intervention [44]. 
Again, the sample size is too small to draw a solid conclu-
sion. Therefore, we need evidence from more RCTs.

MDD with Low-Grade Inflammation or Comorbid 
Obesity
Recent work has examined the interrelationship be-

tween certain inflammatory biomarkers and treatment 
response to n–3 PUFAs in MDD [18, 32]. A clinical trial 
comparing EPA, DHA, and placebo found that individu-
als who had 4–5 elevated baseline inflammatory biomark-
ers (including high-sensitivity C-reactive protein, inter-
leukin-6, interleukin-1 receptor antagonist, leptin) and 
decreased adiponectin were more likely to respond to 
EPA but not to DHA [18], echoing the notion that n–3 
PUFAs may be more effective in depression associated 
with inflammation [32]. Furthermore, subjects with more 
than one elevated inflammatory marker were more likely 
to be overweight. The preliminary results support the use 
of n–3 PUFAs in depressed individuals who are over-
weight and/or have elevated inflammatory biomarkers. 

The above findings are currently being pursued in an on-
going clinical trial using EPA monotherapy in a sample 
of overweight patients with MDD and elevated CRP at 
baseline (NCT02553915). 

Chronic inflammation is involved in the etiology of 
MDD. Of particular relevance to this context, Su et al. 
[59] have previously conducted a double-blind RCT to 
test the effects of n–3 PUFA supplementation in the pre-
vention of interferon-α-induced depression, and found 
that incident rates of interferon-α-induced depression 
were significantly reduced in EPA-treated patients, but 
not DHA- or placebo-treated patients. This study further 
confirms the notion that n–3 PUFAs may be effective an-
tidepressants in the context of depression associated with 
inflammation [59]. Of note, one recently published RCT 
that recruited prenatal subjects demonstrated that prena-
tal depression is significantly associated with lower DHA, 
EPA, total n–3 PUFA levels and higher tumor necrosis 
factor α [60]. This finding not only provides the rationale 
to investigate the inflammation mechanism underlying 
n–3 PUFA treatment for prenatal depression, but also en-
courages further consideration of n–3 PUFAs for preg-
nant women with mood disorders. 

Gender and Age Differences and Other 
Considerations
Epidemiological studies from various jurisdictions 

have consistently revealed that females are more prone to 
depression than male counterparts [61]. As reported by 
Yang et al. [43], a beneficial effect and good tolerability of 
the combination of EPA and DHA was found on de-
pressed mood in women. No previous study has reported 
gender-specific differences (level 1). 

Although MDD patients in different age groups may 
vary in their psychopathological presentation, one meta-
analysis also reported that age of the studied cohorts did 
not significantly influence the efficacy of n–3 PUFAs (lev-
el 1) [24]. There are also studies showing the potential 
benefit of n–3 PUFAs for anxiety symptoms [62], sug-
gesting that future research to elucidate the true antide-
pressant and anxiolytic mechanisms of different n–3 PU-
FAs is warranted.

Chronic inflammation might also be involved in the 
etiology of many other medical conditions including 
heart disease, stroke, cancer, and metabolic syndrome. 
Since n–3 PUFAs, EPA in particular, may lower systemic 
inflammation, more recent studies are focusing on pa-
tients with a range of comorbidities [46, 63–65]. One re-
cent meta-analysis, however, reported that studies in-
volving comorbid populations showed no overall treat-
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ment effect [42]. Therefore, the panel advises avoiding 
overgeneralization of MDD patients with different phys-
ical comorbidities as “one category.” Instead, the clinical 
researchers are recommended to carefully monitor the 
response and adverse effects when applying n–3 PUFAs 
in MDD patients with specific physical illness. 

Discussion

To our knowledge, this is the first international re-
search society consensus-based practice guideline for 
clinical use of n–3 PUFAs in MDD. The guideline in-
cludes 12 clinical recommendations and is well summa-
rized in Table 1 based on the items which reached con-
sensus levels. In general, the recommendations focus on 
5 thematic areas: general concepts, acute treatment strat-
egy, recurrence and prevention, special populations, and 
safety. The guideline did not include, yet discussed in the 
previous section Results, the 3 items of our expert survey 
that did not reach consensus levels. 

The panel emphasizes the importance of accurate clin-
ical diagnosis and measurement-based psychopathologi-
cal assessments practised in the therapeutic settings when 
recommending n–3 PUFAs in depression treatment. As 
cumulative evidence favors the efficacy of n–3 PUFAs as 
an adjunctive use on top of antidepressant medication, 
the attitude of prescribing n–3 PUFAs should not be 
based on antimedication. 

As meta-analyses reveal only small but statistically sig-
nificant effects, there are always critical debates on the 
benefits of n–3 PUFAs for MDD. The estimated effect 
sizes (standardized mean differences between n–3 PUFAs 
and placebo) range from 0.23 to 0.56 (with wide CI) in 
treating DSM-defined MDD patients in 3 recent meta-
analyses [24, 29, 30]. However, small effect sizes are also 
reported for all kinds of antidepressant drugs compared 
to placebo, with the standardized mean differences be-
tween 0.30 and 0.47 (with narrower CI) [3, 66, 67]. Till 
now, the scientific evidence and clinical opinions do not 
support any particular treatment based on efficacy differ-
ences. Although n–3 PUFAs would not be regarded as “a 
new antidepressant,” when the clinicians consider taking 
the differences in adverse events and patients’ preference 
into consideration, n–3 PUFAs would be potentially an 
applicable alternative choice of treatment [68].

Three practical strategies could be considered for the 
unmet needs in depression treatment as every single rec-
ommended therapy only has small effects: “an open-
minded attitude to integrative intervention,” “the appli-

cation of personalized medicine,” and a “shared decision-
making process based on balanced information to 
enhance treatment adherence.” 

First, the integrative intervention is often criticized for 
overpromotion on efficacy and safety and for nonregula-
tion of product quality and malpractice by trustworthy 
authorities. This panel consists of the most cited experts 
in the fields and aims to provide an evidence-based em-
pirical practice guideline to help clinicians to have a more 
open-minded attitude to recommend n–3 PUFAs to de-
pressed patients. For other “nonpatentable” interven-
tions with sound clinical and preclinical evidence (e.g., 
exercise [69], mindfulness [70, 71], or acupuncture [72]), 
we need more well-established expert consensus and 
practice guidelines supported by trustworthy authorities 
for the same reasons. 

The second important strategy to increase the treat-
ment effects is subtyping patients into more homoge-
neous subgroups, as MDD populations can be extremely 
heterogenous based on current diagnostic systems [73]. 
Rapaport et al. [18] published an interesting RCT and 
demonstrated that EPA monotherapy was more effective 
than the placebo or DHA in patients with elevated mark-
ers of inflammation. Specifically, the overall treatment 
group differences were negligible (ES = –0.09 to –0.13) 
among MDD patients without stratifying. However, sub-
jects classified with “high” inflammation improved more 
on EPA than placebo (ES = –0.39 to –1.11 from any one 
marker to 4–5 markers) or DHA (ES = –0.60 to –1.10 
from any one marker to 4–5 markers). Furthermore, 
EPA-placebo separation increased with increasing num-
bers of markers of high inflammation. In other words, 
employing biomarkers of inflammation indeed facilitated 
identification of a more homogeneous cohort of subjects 
with MDD who would respond better to n–3 PUFA anti-
depressant treatment [32]. Therefore, this current prac-
tice guideline specifies subgroups of MDD for n–3  PUFAs, 
including perinatal depression, childhood depression, 
and MDD with low-grade inflammation or comorbid 
obesity. 

Finally, it has been noted that a shared decision-mak-
ing process may enhance patients’ adherence and satis-
faction to treatment, especially in chronic illnesses [74]. 
As MDD is often a long-lasting, relapse-remitting illness, 
assessing the patient’s attitudes toward treatment, inte-
grating information regarding responsiveness, vulnera-
bility, comorbidity and important psychosocial and con-
textual factors, rather than providing a reductionistic 
view of treatment options, may allow the patients to ac-
tively participate in the therapeutic settings and subse-
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quently improve the adherence and satisfaction toward 
the treatment [75–78]. In this guideline, we tried to ad-
dress all the relevant clinical aspects when considering 
n–3 PUFAs for MDD patients, and it is important to em-
phasize that “the process” of discussing the information 
can be as important as the information itself. 

Despite several meta-analyses and independent clinical 
trials which have shown that n–3 PUFAs were more effec-
tive than placebo, the meta-analyses from 2 groups failed 
to detect antidepressant effects of n–3 PUFAs [22, 79]. In 
fact, the main reasons of inconsistent results from meta-
analyses in n–3 PUFA trials are due to common method-
ological flaws such as pooling heterogeneous clinical tri-
als, applying nonstandardized diagnostic procedures and 
unreliable outcome measurements, and implementing 
improper intervention methods [29, 80], which are rarely 
found in high-quality clinical trials conducted by pharma-
ceutical companies. In the first meta-analysis with nega-
tive findings [22], the authors included a clinical trial [81] 
enrolling individuals according to self-rating scales, but 
not structured interview, and in nonclinical settings that 
weighted up to 31.7% of the whole pooled estimation. In 
another meta-analysis showing negative outcomes [79], 
one single 43.3%-weighted clinical trial was included [82], 
which not only applied no appropriate tools for clinical 
diagnoses or assessments, but also defined its n–3 PUFA 
intervention as “advising” subjects to “eat more fish.” Ob-
viously, the methodological flaws undermined the possi-
bility to detect the small signals in clinical trials for n–3 
PUFAs’ antidepressant effects. And if the problematic 
RCTs were taken away, all the meta-analyses from inde-
pendent groups with well-conducted designs showed pos-
itive results [23–25, 27, 29, 83].

Some limitations need to be taken into account when 
applying this guideline in clinical settings. First, 3 items 
did not reach consensus levels: (1) “n–3 PUFAs are one 
of the potential monotherapies for adult MDD”; (2) “pure 
EPA is more recommended than EPA/DHA (> 2) combi-
nation”; and (3) “n–3 PUFAs are considered similarly ef-
fective for recurrent MDD.” Therefore, we concluded 
that the evidence is inadequate overall of using n–3 PUFA 
prevention of MDD recurrence or as a monotherapy. In 
addition, the consensus describes that “the pure EPA 
form or the EPA/DHA combination could both be effec-
tive.” Second, we should be aware of the aggregated mild 
treatment effects in meta-analyses and the inconsistence 
in some of the RCTs. In addition to general methodolog-
ical flaws mentioned previously, the other main reasons 
for inconsistent findings from several RCTs include in-
sufficient statistic powers due to small sample sizes, poor 

quality of product preparations, and inadequate dosage 
or ratio of EPA in the n–3 PUFA supplementations. It is 
very important to note that the clinical trials using 
 DHA-predominant formulations are consistently inef-
fective [55, 56, 81, 84–87]. Therefore, this guideline in-
cludes: “Both pure EPA and EPA/DHA (ratio > 2: 1) com-
binations are effective as a potential treatment of MDD 
(item 4).” Third, unlike medication, most n–3 PUFA sup-
plementary products are not strictly regulated by govern-
ment regulation. Therefore, this guideline recommends 
that “If clinicians are not familiar with high-quality n–3 
PUFAs in the market, they should consider prescription 
omega-3 fatty acid products (item 11).” Finally, although 
the panel has a certain agreement about subtyping spe-
cific MDD populations, there are neither “Omega-3 In-
dex” guidance nor pharmacogenomic research data to 
support personalized medicine for n–3 PUFA treatment. 

To conclude, the ISNPR provides the first practice 
guideline of n–3 PUFAs in depression treatment and em-
phasizes the importance of accurate clinical diagnosis and 
measurement-based psychopathological assessments 
practised in the therapeutic settings. Pure EPA or a com-
bination of EPA and DHA (with net EPA starting from at 
least 1 up to 2 g/day) for at least 8 weeks are recommended 
as adjunctive treatment. Monitoring of adverse effects is 
recommended. In MDD patients with different medical 
comorbidities, during the perinatal period, or for primary 
prevention of MDD in specialized populations, there were 
promising results with good tolerability profiles, but well-
designed RCTs with larger sample sizes and longer dura-
tion are needed to confirm the efficacy of n–3 PUFAs.
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