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Abstract

Background: Eicosapentaenoic acid (EPA) supplementation is an effective treatment option in 

major depressive disorder (MDD) associated with chronic low-grade inflammation. EPA is the 

precursor of specialized pro-resolving lipid mediators (SPMs) termed resolvins (Rv), that serve 

important roles in the resolution of inflammation. The objective of this study was to assess the 

effects of different doses of EPA on plasma concentrations of EPA metabolites and SPMs in MDD 

patients.

Methods: In a 2-site study, 61 MDD patients with body mass index >25 kg/m2 and serum high-

sensitivity C-reactive protein ≥3 μg/mL were enrolled in a 12-week randomized trial comparing 

EPA 1, 2, and 4 g/d to placebo. Plasma EPA (mol%) and SPMs (pg/mL) were measured in 42 

study completers at baseline and at the end of treatment by liquid chromatography/mass 

spectrometry.

Results: Plasma EPA and SPM concentrations did not change in the placebo group during 12 

weeks of treatment. Plasma EPA and EPA-derived metabolites increased significantly and dose-

dependently in all EPA supplementation arms. The increase in 18-hydroxyeicosapentaenoic acid 

(18-HEPE), the precursor of RvE1–3, was significantly greater with the 4 g/d EPA dose than the 

other doses from week 4 to 12. RvE1 was undetected in all treatment groups, while RvE2 was 

detected in half of the subjects both at baseline and after treatment, with dose-dependent increases. 

RvE3 was detected only after supplementation, dose-dependently. A significant reduction in 

plasma arachidonic acid (AA), relative to baseline, was observed in all EPA arms. This was in 

contrast with an increase in AA-derived SPM lipoxin B4 (LXB4) in the 4 g/d arm.

Conclusions: Our results show a robust effect of EPA 4 g/d supplementation in increasing 

plasma EPA and 18-HEPE levels, associated with improved conversion to RvE2–3, and LXB4 

levels.

Keywords

omega-3 fatty acids; eicosapentaenoic acid (EPA); pro-resolving lipid mediators (SPM); major 
depressive disorder (MDD)

1. Introduction

Chronic inflammation, a characteristic feature of cardiometabolic diseases such as obesity, 

metabolic syndrome, diabetes and cardiovascular disease (1,2), has emerged as a significant 

contributor to the development of psychiatric disorders, including major depressive disorder 

(MDD) (3,4). Inflammation is a central element of the innate immune response against 

injury or pathogens. Under normal conditions, inflammation is a self-limiting process, 

followed by a resolution phase during which activated inflammatory cells are cleared and 

tissue repair is initiated (5). When the resolution phase is impaired, chronic inflammation 

and tissue injury ensues (5,6). Resolution of inflammation is a highly regulated process, 

mediated in part by lipid molecules called specialized pro-resolving lipid mediators (SPMs), 

that are derived endogenously from omega-3 (n-3) fatty acids such as eicosapentaenoic acid 
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(EPA, 20:5 n-3) and docosahexaenoic acid (DHA, 22:6 n-3) (7–9). Possibly due to the well-

documented anti-inflammatory effects of EPA (10), some randomized clinical intervention 

trials of EPA supplementation in MDD patients have shown significant reductions in 

depressive symptoms (11–13). Recently, an expert panel from the International Society for 

Nutritional Psychiatry Research (ISNPR) supported clinical use of n-3 fatty acids in MDD, 

particularly as augmentation therapy (14), and a meta-analysis demonstrated the clinical 

benefits of EPA, but not DHA, supplementation in MDD (15).

EPA is the precursor of a variety of bioactive lipid molecules, many with anti-inflammatory 

effects at concentrations 100 to 1000 times lower than EPA. Among the lipid metabolites 

derived from EPA are the 3-series prostaglandins (PGs) and thromboxanes (TXs) and 5-

series leukotrienes (LTs). These eicosanoids are known to be less inflammatory than the 2-

series PGs and TXs and 4-series LTs derived from arachidonic acid (AA, 20:4 n-6) (16). In 

addition, EPA is metabolized to E-series resolvins (RvE), a major class of SPMs (17,18). 

RvE1, RvE2 and RvE3, are synthesized from EPA via an intermediate precursor, 18-

hydroxyeicosapentaenoic acid (18-HEPE) (9). In animal models of acute inflammation, such 

as murine peritonitis, synthesis of RvEs increases dramatically in tissues following injury 

(18) and leads to a host of biological effects, including reduction in neutrophil infiltration 

and inhibition of macrophage cytokine expression and NLRP3 inflammasome activation 

(19).

EPA can be further desaturated and elongated to docosapentaenoic acid (DPA, 22:5, n-3) and 

then to docosahexaenoic acid (DHA, 22:6 n-3) (20,21). These n-3 fatty acids also serve as 

precursors of other SPMs, including DPA-derived D-series resolvins (RvDn-3 DPA) and 

maresins (MaR1n-3 DPA) and DHA-derived RvD1–6, protectin D1 (PD1) and maresin 1 

(MaR1) (18,22). Little is known about the time- and dose-effects of EPA supplementation on 

the production of EPA-derived lipid mediators and SPMs in humans with chronic 

inflammation or MDD. Therefore, the objective of this double-blind randomized placebo-

controlled study was to characterize the time course of the changes in plasma concentrations 

of lipid metabolites originating from the n-3 fatty acids EPA and DHA and the n-6 fatty acid 

AA in overweight/obese adults with both MDD and concomitant inflammation given oral 

fish-oil derived EPA enriched supplements containing 1, 2, or 4 g/day EPA versus placebo 

over a 12-week period of intervention.

1. Subjects and Methods

1.1. Subjects and study design.

Sixty-one overweight or obese adult participants (body mass index, BMI, ≥ 25 kg/m2) with 

MDD (Inventory of Depressive Symptomatology – 30 items, IDS-C30, ≥ 25) and chronic 

inflammation (high-sensitivity C reactive protein, hs-CRP, ≥ 3 μg/mL) were enrolled in a 12-

week randomized, placebo-controlled, double-blind, parallel-group study assessing the 

effect of three different EPA supplementation doses on clinical symptoms of depression and 

biochemical outcomes. Subjects were recruited at two sites, Emory University (Atlanta GA) 

and Massachusetts General Hospital (Boston, MA). The study protocol was approved by the 

IRB at both institutions IRB and is registered on ClinicalTrials.gov (NCT02553915). 

Subjects with a high dietary intake of n-3 fatty acids, as assessed by dietary history using 
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Food Processor (23) or taking fish oil supplements were excluded from the study. EPA was 

supplemented at doses of 1 g/d, 2 g/d or4 g/d with each capsule containing approximately 

823 mg n-3 fatty acids in triglyceride form, with an EPA:DHA ratio of 3.9:1 (about 590 mg 

of EPA and 152 mg DHA). Matched placebo capsules contained soybean oil (approximately 

51% linoleic acid, 25% oleic acid and 6% α-linolenic acid, but no EPA or DHA). Patients 

were randomized equally to one of four treatment arms: 1) EPA 1 g/day; 2) EPA 2 g/day; 3) 

EPA 4 g/day; or 4) placebo. In each arm of the study, participants were instructed to take 

eight capsules each day, four in the morning and four in the evening, with the corresponding 

meals. All subjects provided informed consent. A total of 42 subjects completed the study 

and provided plasma for the assessment of fatty acids and/or lipid metabolites (Table 1).

Subjects were instructed to avoid taking any non-steroidal anti-inflammatory drugs for at 

least 24 hours before blood draws. Blood for the measurement of plasma fatty acids, lipid 

mediators, and SPMs was collected in EDTA plasma tubes (Becton Dickinson) after a 12-

hour fast at baseline (week 0) and at weeks 4, 8 and 12. Plasma was obtained after 

centrifugation at 1000 × g for 25 min at 4 °C and then immediately stored at −80 °C until 

further analyses.

1.2. Fatty acid analysis

Plasma samples were hydrolyzed and then the fatty acid concentrations, representing the 

fatty acids contained in all plasma lipid families (triglycerides, phospholipids, cholesteryl 

esters) were assessed by ultrahigh-performance liquid chromatography (UPLC, as 

previously described (24), coupled with a QTRAP5500 mass analyzer. Chromatography was 

performed on Targa C8 (2×10 mm, 5μ) columns. The concentration of individual fatty acids 

was validated against standard curves generated for each fatty acid. Fatty acid concentrations 

were then converted to molar percent of total plasma fatty acids (mol%).

1.3. Lipid mediators and SPM analysis

The plasma concentrations of lipid mediators, defined here as the intermediate lipid 

molecules derived from the enzymatic conversion of EPA, DHA and AA and with biological 

activity, and of SPMs were assessed by liquid chromatography-mass spectrometry (LC-MS) 

as previously described (9,25). All samples were batch-analyzed at the end of the study. 

Briefly, 100 μl of plasma was spiked with 5 ng each of PGE1-d4, RvD2-d5, LTB4-d4, and 

15S-hydoxyeicosatetraenoic acid-d8 (15S-HETE-d8) as internal standards for analyte 

recovery and quantitation, followed by extraction for fatty acyl lipid metabolites with C18 

extraction columns. Samples were then subjected to LC-MS analysis. Data were collected 

with Analyst 1.6 software and quantitated using MultiQuant software (AB Sciex). All 

quantified lipid mediators were identified by comparison with authenticated standards 

(Cayman Chemicals, Ann Arbor. MI).

1.4. Statistical analyses

Statistical analyses were conducted in R (version 3.5.2) with RStudio IDE 

(www.rstudio.com). Due to their skewed distributions, plasma levels of fatty acids, lipid 

mediators and SPMs are presented as median and interquartile range (75 percentile – 25 

percentile). For the time effect, the significance of the change in values at weeks 4, 8, and 12 
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from baseline (week 0) within each arm was determined by Wilcoxon Signed Rank tests. 

The dose effect was assessed by comparing changes from week 0 at each time point among 

the four different treatment arms using the Wilcoxon Mann-Whitney tests with Benjamini-

Hochberg adjustment for multiple comparisons. Associations between fatty acid and lipid 

mediator concentrations were assessed by Spearman’s rank-order correlation tests. A p value 

<0.05 was considered statistically significant.

Results

1.5. Plasma fatty acids

Plasma EPA (mol%) did not change in the placebo arm (Table 2 and Figure 1). Relative to 

week 0, plasma EPA significantly increased in all EPA supplementation arms at week 4 and 

this increase remained stable until week 12. At week 12, relative to week 0, plasma EPA 

increased by 4.4 fold in the 1 g/day arm, 5.1 fold in the 2 g/d arm, and 11.3 fold in the 4 g/d 

arm. During supplementation, plasma EPA was significantly greater than placebo in all 

treatment arms. At 12 weeks, the 4 g/d dose group reached plasma EPA levels greater than 

those at 1 and 2 g/d, while levels at 1 g/d and 2 g/d were similar.

DPA can be generated by elongation of EPA and the supplementation capsules contained 

approximately 150 mg DHA. Therefore these n-3 fatty acids were assessed in plasma. DPA 

and DHA levels were unaffected in the placebo group. Relative to week 0, DPA significantly 

increased in all EPA treatment arms at week 4 and remained significantly elevated up to 

week 12 (Table 2). At week 12, DPA was significantly higher in the 2 g/d and 4 g/d arms 

than placebo. DHA also increased in all supplementation arms relative to week 0. Relative to 

placebo, at 12 weeks DHA levels were significantly higher in the 4 g/d arm than in the other 

arms.

The increase in the proportion of n-3 fatty acids during EPA supplementation occurred 

concomitantly with a decrease in other fatty acids in plasma, especially AA, which was 

significantly reduced in all EPA treatment arms at weeks 4 and 8, relative to week 0 (Table 

2). Only the 2 g/d EPA group showed a significant reduction in AA at 12 weeks. However, 

there was no dose-dependent effect of EPA supplementation on AA. No change in AA was 

observed in the placebo arm.

1.6. Plasma lipid mediators and SPM

The n-3 and n-6 fatty acid-derived lipid metabolites that were detected in all or the majority 

(> 80%) of plasma samples at all time-points are shown in Table 3. No change in EPA-, 

DHA- and AA-derived metabolites was observed in the placebo arm. A significant increase 

in plasma levels of EPA lipid mediators occurred in all EPA supplementation arms, starting 

from week 4 and remained relatively stable up to week 12 (Table 3 and Figure 1). The effect 

of the 4 g/d dose on EPA-derived lipid mediators at 12 weeks was significantly greater than 

in all other treatment arms (Table 4); the increase in these lipid metabolites did not 

significantly differ between the 1 g/d and 2 g/d arms. In addition, when all the treatment 

arms were pooled, we found that at week 12 plasma concentrations of 18-HEPE, 15-HEPE, 

12-HEPE and 5-HEPE were significantly associated with plasma abundance of EPA 
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(Rho=0.75, 0.69, 0.64 and 0.71, respectively, all p<0.001) (Figure 2). Of those, 18-HEPE 

showed a somewhat stronger association. Similar association were also detected at week 4 

(Rho=0.66, 0.69, 0.55 and 0.79, respectively, p<0.001) and week 8 (Rho=0.59, 0.70, 0.59 

and 0.73, respectively, p<0.001).

Modest increases in DHA-derived metabolites were observed during EPA supplementation, 

without a clear time and dose effect (Table 3 and Figure 3). Specifically, 17-HDHA, the 

precursors of RvDs, was significantly elevated at week 12 relative to week 0 in all treatment 

arms. Significant increases in 14-HDHA, the precursor of Mar1, were detected in the 1 g/d 

and 4 g/d arms at 12 weeks. The other DHA-derived lipid mediators, including 4-HDHA, 7-

HDHA and 13-HDHA, were significantly increased at week 12 relative to week 0 in the 2 

g/d and 4 g/d arms. The modest effect of supplementation on DHA-derived lipid mediators 

is also evident in Table 4, where a significant increase in 17-HDHA levels compared to 

placebo was observed at week 4 in the 1 and 4 g/d arms, but not at week 8 and 12. 14-

HDHA changes were not significantly different from placebo in all EPA arms.

There was a limited effect of EPA supplementation on AA-derived lipid mediators, with 

significant reductions in 5-HETE, 12-HETE and 15-HETE concentrations observed only in 

the 4 g/d arm at week 8 (Table 3 and Figure 4). Moreover, there was no significant change in 

AA-derived intermediate mediators in the EPA treatments versus placebo (Table 4).

Despite the profound increase in the precursor molecule 18-HEPE, plasma levels of EPA-

derived SPMs remained undetectable in some of the subjects following the EPA 

supplementation. Of note, however, RvE2 showed a dose-dependent increase in plasma 

concentrations following supplementation (Figure 5). In addition, there was a clear dose-

dependent increase in the number of subjects with detectable RvE3 and, furthermore, a trend 

for a time-dependent effect within the 4 g/d group with progressively higher levels of RvE3 

over the course of the supplementation period (Figure 5). RvD1 levels were not affected by 

EPA supplementation (Table 3). Of the other DHA-derived SPMs, RvD5, PD1 and Mar1 

were detected in approximately 50% of plasma samples without clear time or treatment dose 

effect (Figure 5). Unexpectedly, lipoxin B4 (LXB4), an AA-derived SPM with pro-resolving 

actions, was rarely detected at week 0 in all treatment arms, but became detectable, dose-

dependently, across the 12 weeks of EPA supplementation (Figure 5).

2. Discussion

The discovery of SPMs derived from EPA and DHA has opened a new area of research in 

inflammation, specifically the resolution phase of inflammation and the mechanisms by 

which these SPMs function (5,8,9,18). The novel aspect of our study is the assessment of the 

time- and dose-dependent effects of EPA supplementation on plasma levels of lipid 

mediators and SPMs in overweight/obese MDD subjects with chronic inflammation. Using 

an EPA supplement with an EPA:DHA ratio of 3.9:1, we found that all three doses, 1 g/d, 2 

g/d and 4 g/d, were effective in increasing both plasma EPA and EPA-derived lipid 

mediators in a dose-dependent fashion, relative to placebo, with most of the increases 

already occurring by week 4, the first on-treatment time-point.
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In a recent study conducted in healthy volunteers receiving different doses of a marine oil 

containing EPA, DHA, AA, and several SPM precursors, it was shown that plasma lipid 

mediators and SPMs increased progressively to peak at 2–3 hr post-administration and 

returned to baseline 24 hrs after administration (26). In our study, most of the changes in 

fatty acids and lipid mediators were observed at week 4 and maintained until week 12. 

Differently from our study, another study reported a linear increase in EPA and lipid 

mediators following fish oil supplementation over a period of 12 months (27). However, in 

that study, EPA was assessed only in plasma phosphatidylcholine, not in total plasma lipid 

pool. Unlike intermediate lipid mediators, EPA-derived SPMs, and RvE3 in particular, 

increased time- and dose-dependently during the 4 g/d dose EPA supplementation. This 

suggests that a prolonged EPA supplementation may be required to achieve sustained 

elevations in plasma SPMs. RvE3, the most recently discovered RvE synthesized from 18-

HEPE via the 15-lipoxygenase (15-LOX) pathway (28), has been shown to reduce airway 

inflammation in an animal model of asthma, leading to improved airway hyper-

responsiveness (29). Recently, RvE3 was also shown to reduce symptoms of depression 

caused by LPS administration in mice (30). Considering that the plasma levels of the RvE3 

precursor 18-HEPE had reached a plateau by week 4, the progressive increase in the number 

of subjects with detectable plasma RvE3 as well as its plasma concentrations over time may 

be explained by increased synthesis or reduced degradation. A similar, though less 

pronounced, trend was also observed for RvE2. Taken together, these observations suggest 

that at least 8 to 12 weeks may be necessary to obtain clinical benefits from EPA 

supplementation through enhanced RvE-driven resolution of inflammation.

It should be pointed out that the study participants at baseline had chronic low-grade 

inflammation as per the inclusion criterion of hs-CRP, ≥ 3 μg/mL. It has been suggested that 

plasma levels of SPMs derived from n-3 fatty acids are lower in subjects with chronic 

inflammation, relative to healthy subjects, possibly due an impaired ability to synthesize 

pro-resolving mediators (31). The 4 g/d dose in our study shows that increased substrate 

availability may overcome defects in EPA metabolism in subjects with chronic 

inflammation. In a recent large randomized placebo-controlled clinical trial conducted in 

patients with established cardiovascular disease or increased risk of cardiovascular disease 

and on a statin, treatment with 4 g/d EPA significantly reduced the risk of cardiac events 

relative to placebo (Hazard ratio= 0.75) (32). This suggests that EPA doses higher than 

previously administered may be needed to reduce inflammation or activate the resolution of 

inflammation.

In our study, plasma levels of DPA also increased following EPA supplementation. The 

changes in DPA were, however, modest relative to those observed for EPA. There is 

evidence that DPA can be generated by elongation of EPA (20,21), therefore it is likely that 

the increase in plasma DPA observed in the EPA arms is due to EPA elongation. The 

recently discovered DPA-derived SPMs RvD5n-3 DPA and MaR1n-3 DPA were also detected in 

plasma in the present study, but only in a limited number of subjects, with no apparent effect 

of EPA treatment (data not presented).

DHA was present in the supplementation capsules, corresponding to approximately 300 mg, 

600 mg, and 1,200 mg DHA in the 1 g/d, 2 g/d and 4 g/d EPA supplementation arms, 
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respectively. Plasma levels of DHA increased only modestly but in a dose-dependent 

manner, with the 4g/d arm reaching DHA levels above all other arms at week 12. Plasma 14-

HDHA and 17-HDHA, the precursors of DHA-derived SPMs, increased variably among the 

treatment arms and we did not observe significant time- or dose-dependent changes in the 

DHA-derived SPMs RvD1, RvD5, PD1 and MaR1. In a study conducted in healthy 

volunteers receiving n-3 fatty acid supplementation equivalent to 1, 2 or 4 fish portions/week 

for 12 weeks, it was reported that 17-HDHA plasma levels increased dose-dependently (27). 

Although the 4 g/d dose in our study corresponds to approximately the 4 portions of fatty 

fish/week in the previous study, we had a smaller number of subjects and observed a greater 

inter-individual variation in plasma lipid mediators, which potentially explains the lack of 

significant effects of our supplementation on DHA-derived mediators. In a short-term 

supplementation trial of 1g EPA and 672 mg DHA, a large increase in EPA-derived lipid 

mediators but modest increase in DHA-derived lipid mediators were observed (33). Our 

observations, and those from the latter study, may support preferential use of EPA as 

substrate by lipoxygenases and CYP450, compared to DHA (34).

The increase in plasma EPA following EPA supplementation occurred at the expense of AA, 

a finding consistent with the literature (35). However, the reduction in plasma AA resulted 

only in modest changes in AA-derived metabolites: 5-HETE was significantly reduced only 

at week 8 in the 1 g/d and 4 g/d doses whereas 12-HETE and 15-HETE were significantly 

reduced at week 8 only in the 4 g/d dose. Some, but not all, previous n-3 fatty acid 

supplementation studies have also failed to show significant changes in AA metabolites 

(30,35,36). A novel observation in our study was the dose-dependent increase in the plasma 

levels of LXB4, an AA-derived SPM, in the context of a reduction in plasma levels of its 

precursor, 15-HETE. LXB4 inhibits inflammation and promotes resolution by counteracting 

the pro-inflammatory effects of leukotrienes and prostaglandins and stimulating the removal 

of apoptotic neutrophils by macrophages, respectively (37,38). LXB4 also mediates 

inhibition of cytokine secretion from stimulated T cells (39). In healthy subjects who 

received n-3 fatty acid supplementation after LPS challenge, LBX4 was one of several SPMs 

that increased (9). Of note, ours is the first report of an elevation in LXB4 concentrations 

after EPA supplementation without LPS challenge, in subjects with chronic inflammation. 

Since 12/15-lipoxygenases mediate the synthesis of LXB4 from AA (37), the metabolic 

pathway(s) responsible for the increase in LXB4 in the context of the concurrent reduction 

in AA and other AA-derived 12- and 15-LOX metabolites during the 4 g/d EPA dose merits 

further investigation. As for RvE3, the increase in LXB4 is under the regulation of 15-LOX 

activity, and may be due to preferential activation of this pathway, higher substrate 

preference of LOX for their precursors, or reduced degradation following EPA 

supplementation. The changes in PGE2 and TxB4, the AA-derived eicosanoids with pro-

inflammatory activities, remained rather small during the EPA supplementation, in 

agreement with the variable and often non-significant changes in AA levels.

Despite the noticeable dose-dependent increases in EPA and EPA-derived lipid mediators 

during the EPA supplementation, we observed a large inter-individual variability in fatty 

acid, lipid mediator and SPM levels. This may be due in part to variations in genes coding 

for enzymes involved in lipid metabolism and eicosanoid production (40,41). There are 

several other limitations of this current study worth noting. Although we did perform a 
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three-day food diary to assess diet prior to entry into the study, we asked subjects to 

maintain their usual diet thorough the study but did not monitor dietary intake at other time 

points in the study. A second limitation is that the sample size for each group is rather small; 

however, the consistent and dose-dependent increase in EPA and SPMs levels suggests the 

validity of these initial results. We acknowledge the need for the replication and extension of 

these findings in larger studies. In conclusion, the present study provides evidence of a dose 

effect of EPA supplementation on EPA-derived plasma levels of lipid mediators and SPMs in 

obese/overweight adults with MDD and chronic inflammation, with the 4 g/d dose eliciting 

the stronger increase in these metabolites. In addition, our data indicate more sustained 

increases in SPMs over time, especially at the highest dose of EPA.
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Highlights

• EPA supplementation dose-dependently increases EPA-derived lipid 

mediators

• A daily dose of 4 g EPA is associated with increases in EPA-derived resolvin 

E2 and E3

• A daily dose of 4 g EPA is associated with increases in AA-derived lipoxin 

B4
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Figure 1. 
Median changes in plasma EPA and EPA-derived lipid mediators at weeks 4, 8 and 12, 

relative to week 0, by treatment arm. The enzymes involved in the synthesis of the lipid 

mediators are indicated.
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Figure 2. 
Associations of plasma EPA (mol%) with the plasma concentration of EPA-derived lipid 

mediators at the end of treatment (week 12).
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Figure 3. 
Median changes in plasma DHA and DHA-derived lipid mediators at weeks 4, 8 and 12, 

relative to week 0, by treatment arm. The enzymes involved in the synthesis of the lipid 

mediators are indicated.

Lamon-Fava et al. Page 16

Prostaglandins Leukot Essent Fatty Acids. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 4. 
Median changes in plasma AA and AA-derived lipid mediators and eicosanoids at weeks 4, 

8 and 12, relative to week 0, by treatment arm. The enzymes involved in the synthesis of the 

lipid mediators are indicated.
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Figure 5. 
Plasma levels of SPMs derived from EPA (Panel A), DHA (panel B), and AA (Panel C) in 

the placebo and the EPA treatment arms. SPMs were variably detected, usually in less than 

80% of plasma samples. Only subjects with detectable levels of each SPM are shown in the 

figure. Medians are based on detectable levels only.
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Table 1.

Baseline characteristics of study participants.

Placebo (n=10) EPA 1 g/d (n=11) EPA 2 g/d (n=11) EPA 4 g/d (n=10)

Gender, M/F 2/8 3/8 3/8 4/6

Age, y
1 52±13 43±17 47±15 46±14

BMI, kg/m2 2 38.8 (10.7) 33.2 (5.2) 34.3 (13.0) 35.0 (10.7)

hs-CRP, μg/mL
2 6.3 (11.0) 6.6 (8.8) 6.4 (3.0) 3.9 (1.1)

IDS-C30
1 37.8±8.2 37.7±6.0 33.7±7.7 34.8±8.5

1
mean±SD;

2
median (interquartile range: 75th – 25th percentile)

BMI: body mass index; hs-CRP: high sensitivity C reactive protein; IDS-C30: Inventory of depressive symptomatology – 30 items
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Table 2.

Proportion of fatty acids (mol%) in plasma, by treatment arm.
1

Placebo (n=8) EPA 1 g/d (n=12) EPA 2g/d (n=11) EPA 4 g/d (n=10)

Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12

SFA

 12:0 0.75 
(1.16)

0.62 
(1.13)

0.60 
(0.40)

0.73 
(0.37)

0.68 
(1.27)

0.68 
(0.83)

0.60 
(0.62)

0.50 
(0.10)

0.54 
(1.19)

0.54 
(0.49)

0.53 
(0.18)

0.59 
(0.62)

0.77 
(1.25)

0.54 
(0.46)

0.55 
(0.55)

0.55 
(0.45)

 14:0 2.99 
(1.03)

2.83 
(2.03)

3.01 
(1.29)

3.17 
(1.05)

2.08 
(1.13)

2.66 
(1.53)

2.75 
(1.71)

2.31 
(1.54)

2.39 
(1.28)

2.19 
(0.63)

1.90 
(0.53)

1.81 
(0.76)

3.40 
(1.67)

3.40 
(1.56)

3.08 
(0.97)

3.00 
(1.33)

 15:0 1.23 
(1.09)

1.07 
(1.10)

1.47 
(1.90)

1.76 
(0.78)

1.16 
(0.81)

1.47 
(1.58)

1.68 
(1.33)

1.32 
(0.76)

1.11 
(0.72)

1.10 
(0.22)

0.96 
(0.46)

0.98 
(0.93)

1.77 
(0.67)

2.16 
(1.16)

1.61 
(0.70)

1.39 
(0.88)

 16:0 16.3 
(1.6)

15.5 
(3.1)

17.7 
(3.0)

16.1 
(3.2)

16.9 
(2.1)

18.3 
(3.0)

17.6 
(3.1)

17.0 
(2.6)

17.3 
(3.2)

19.4 
(1.2)

16.7 
(3.3)

18.3 
(1.9)

16.9 
(6.1)

19.0 
(5.4)

17.7 
(3.3)

17.0 
(1.0)

 17:0 0.94 
(0.80)

1.05 
(0.71)

1.18 
(1.06)

1.13 
(0.63)

1.03 
(0.65)

1.19 
(0.80)

1.23 
(0.68)

1.12 
(0.48)

1.11 
(0.47)

0.98 
(0.73)

0.98 
(0.23)

0.97 
(0.51)

1.26 
(1.38)

1.26 
(1.52)

1.25 
(1.05)

1.22 
(1.00)

 18:0 11.6 
(0.8)

11.7 
(3.1)

12.7 
(1.4)

12.2 
(1.6)

13.1 
(5.3)

12.0 
(1.8)

13.2 
(5.3)

11.9 
(4.3)

13.2 
(5.6)

11.8 
(2.9)

12.2 
(3.1)

11.9 
(3.6)

12.8 
(3.7)

11.4 
(2.0)

11.4 
(2.2)

11.8 
(2.9)

 20:0 0.19 
(0.11)

0.19 
(0.09)

0.27 
(0.16)

0.22 
(0.08)

0.25 
(0.19)

0.21 
(0.16)

0.31 
(0.21)

0.22 
(0.26)

0.28 
(0.16)

0.23 
(0.27)

0.23 
(0.10)

0.21 
(0.16)

0.29 
(0.28)

0.21 
(0.25)

0.22 
(0.21)

0.25 
(0.29)

 22:0 0.08 
(0.06)

0.07 
(0.06)

0.10 
(0.10)

0.08 
(0.03)

0.10 
(0.13)

0.09 
(0.11)

0.13 
(0.12)

0.09 
(0.13)

0.10 
(0.09)

0.08 
(0.14)

0.09 
(0.04)

0.11 
(0.13)

0.12 
(0.16)

0.10 
(0.16)

0.13 
(0.12)

0.10 
(0.12)

 24:0 0.19 
(0.10)

0.12 
(0.16)

0.23 
(0.09)

0.17 
(0.10)

0.22 
(0.33)

0.20 
(0.24)

0.23 
(0.29)

0.19 
(0.21)

0.27 
(0.24)

0.14 
(0.19)

0.17 
(0.08)

0.20 
(0.36)

0.24 
(0.32)

0.21 
(0.26)

0.15 
(0.22)

0.23 
(0.16)

 26:0 0.05 
(0.02)

0.03 
(0.06)

0.06 
(0.03)

0.04 
(0.01)

0.05 
(0.08)

0.06 
(0.07)

0.06 
(0.10)

0.04 
(0.05)

0.07 
(0.08)

0.03 
(0.03)

0.04 
(0.02)

0.04 
(0.08)

0.08 
(0.08)

0.07 
(0.07)

0.03 
(0.08)

0.06 
(0.06)

MUFA

 16:1 
n-7

3.07 
(1.14)

3.11 
(1.60)

2.64 
(1.08)

2.35 
(0.96)

2.62 
(1.20)

2.07 
(1.17)

2.16 
(1.48)

1.90 
(0.99)

1.80 
(0.62)

1.81 
(0.90)

1.42 
(0.83)

1.73 
(1.06)

2.38 
(1.20)

1.61 
(1.59)

1.58 
(0.36)

1.53 
(0.89)

 17:1 
n-7

0.26 
(0.06)

0.25 
(0.12)

0.28 
(0.19)

0.25 
(0.12)

0.24 
(0.10)

0.25 
(0.10)

0.22 
(0.15)

0.24 
(0.08)

0.23 
(0.09)

0.20 
(0.06)

0.17 
(0.05)

0.21 
(0.17)

0.28 
(0.13)

0.25 
(0.13)

0.22 
(0.06)

0.24 
(0.11)

 18:1 
n-9

12.1 
(1.0)

12.3 
(2.4)

12.1 
(0.6)

12.1 
(1.0)

12.1 
(1.8)

10.7 
(2.3)

10.8 
(1.0)

11.3 
(2.8)

11.4 
(3.2)

11.2 
(3.2)

11.3 
(3.6)

11.0 
(1.9)

12.5 
(2.2)

10.7 
(1.7)

11.3 
(0.8)

11.2 
(2.5)

 20:1 
n-9

0.12 
(0.04)

0.15 
(0.06)

0.12 
(0.04)

0.16 
(0.07)

0.12 
(0.07)

0.10 
(0.07)

0.14 
(0.07)

0.11 
(0.07)

0.13 
(0.08)

0.08 
(0.10)

0.11 
(0.04)

0.12 
(0.07)

0.15 
(0.08)

0.10 
(0.04)

0.10 
(0.06)

0.09 
(0.05)

PUFA

 20:3 
n-9

0.60 
(0.05)

0.62 
(0.20)

0.56 
(0.14)

0.63 
(0.24)

0.60 
(0.31)

0.47 
(0.25)

0.38 
(0.17)

0.42 
(0.10)

0.65 
(0.29)

0.45 
(0.19)

0.47 
(0.21)

0.41 
(0.18)

0.63 
(0.31)

0.30 
(0.14)

0.35 
(0.19)

0.30 
(0.29)

 18:2 
n-6

23.1 
(4.7)

22.6 
(5.6)

22.8 
(2.4)

21.5 
(5.2)

24.1 
(7.0)

22.2 
(4.0)

21.0 
(3.6)

21.8 
(6.9)

23.6 
(6.7)

20.6 
(3.8)

22.8 
(3.7)

21.9 
(7.0)

21.5 
(7.4)

16.8 
(4.7)

17.3 
(3.0)

19.9 
(6.3)

 18:3 
n-6 + 
n-3

0.49 
(0.09)

0.55 
(0.10)

0.43 
(0.08)

0.44 
(0.15)

0.31 
(0.08)

0.37 
(0.18)

0.30 
(0.12)

0.31 
(0.21)

0.37 
(0.24)

0.29 
(0.14)

0.25 
(0.08)

0.26 
(0.18)

0.31 
(0.20)

0.21 
(0.16)

0.20 
(0.19)

0.32 
(0.13)

 20:2 
n-6

0.27 
(0.07)

0.28 
(0.09)

0.24 
(0.04)

0.30 
(0.08)

0.28 
(0.09)

0.23 
(0.08)

0.26 
(0.11)

0.27 
(0.06)

0.33 
(0.09)

0.24* 
(0.14)

0.26 
(0.12)

0.24 
(0.08)

0.28 
(0.14)

0.18* 
(0.05)

0.19 
(0.10)

0.22 
(0.09)

 20:3 
n-6

1.92 
(0.29)

1.75 
(0.34)

1.67 
(0.40)

1.78 
(0.24)

1.84 
(0.63)

1.51 
(0.29)

1.53 
(0.46)

1.68 
(0.36)

1.73 
(0.44)

1.65 
(0.57)

1.57 
(0.24)

1.39 
(0.50)

1.76 
(0.81)

1.26 
(0.64)

1.37 
(0.20)

1.33 
(0.45)

 20:4 
n-6

11.2 
(1.6)

10.1 
(2.0)

10.0 
(2.0)

10.9 
(1.7)

11.4 
(4.2)

9.2 
(2.2)

9.1 
(2.8)

10.1 
(1.8)

9.4 
(3.8)

8.2 
(3.3)

9.4 
(3.5)

9.0 
(3.9)

10.9 
(5.2)

7.7 
(2.9)

8.1 
(2.5)

8.8 
(3.3)

 22:4 
n-6

0.19 
(0.05)

0.20 
(0.11)

0.15 
(0.10)

0.20 
(0.08)

0.17 
(0.11)

0.10 
(0.07)

0.12 
(0.06)

0.11 
(0.07)

0.13 
(0.06)

0.06 
(0.07)

0.07 
(0.04)

0.07 
(0.09)

0.15 
(0.10)

0.04 
(0.05)

0.06 
(0.07)

0.08 
(0.10)
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Placebo (n=8) EPA 1 g/d (n=12) EPA 2g/d (n=11) EPA 4 g/d (n=10)

Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12

 22:5 
n-6

0.23 
(0.13)

0.23 
(0.10)

0.19 
(0.13)

0. 22 
(0.06)

0.21 
(0.08)

0.15* 
(0.11)

0.13 
(0.21)

0.18 
(0.08)

0.19 
(0.07)

0.15 
(0.14)

0.17 
(0.14)

0.18 
(0.08)

0.20 
(0.12)

0.17 
(0.10)

0.18 
(0.09) 0.24

†¶ 

(0.06)

 18:4 
n-3

0.08 
(0.07)

0.07 
(0.06)

0.06 
(0.03)

0.07 
(0.04)

0.02 
(0.02)

0.04 
(0.05)

0.05* 
(0.04)

0.04 
(0.03)

0.02 
(0.06)

0.06 
(0.05)

0.04 
(0.05)

0.04 
(0.06)

0.02 
(0.03)

0.07 
(0.11)

0.11 
(0.06)

0.10 
(0.06)

 20:5 
n-3

0.55 
(0.31)

0.51 
(0.14)

0.48 
(0.11)

0.51 
(0.20)

0.43 
(0.27)

1.39* 
(1.34)

1.24* 
(0.94)

1.89* 
(1.21)

0.48 
(0.40) 2.77*† 

(2.03)
2.30*† 

(2.26)
2.43* 
(1.87)

0.32 
(0.19) 4.14*¶ 

(2.21)
4.14*† 

(1.52)
3.62*†¶ 

(3.28)

 22:5 
n-3

0.44 
(0.19)

0.43 
(0.20)

0.39 
(0.14)

0.42 
(0.23)

0.37 
(0.15)

0.44 
(0.36)

0.46* 
(0.42)

0.60 
(0.40)

0.36 
(0.20)

0.76* 
(0.29)

0.86*† 

(0.22)
0.75* 
(0.50)

0.31 
(0.25)

0.77* 
(0.21)

0.82* 
(0.37)

0.82* 
(0.54)

 22:6 
n-3

8.5 
(3.6)

7.1 
(2.3)

7.2 
(2.6)

8.6 
(1.8)

7.9 
(2.4)

9.7 
(2.3)

10.0 
(3.4)

10.7* 
(2.4)

9.4 
(4.8) 12.7*† 

(5.1)
11.8* 
(3.0)

10.4 
(4.6)

6.0 
(3.1) 11.5*† 

(5.1)
12.8*† 

(6.3)
11.8*†¶ 

(6.4)

1
median (interquartile range).

SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids

Bold numbers indicate statistical significance, relative to week 0, within each arm as determined by Wilcoxon Signed Rank tests (unadjusted 
p<0.05).

Within each time-point (week 0, 4, 8 and 12), the difference among arms was assessed by pairwise Wilcoxon Mann-Whitney tests with the 
Benjamini-Horchberg adjustment for multiple comparisons;

*
P<0.05 versus placebo;

†
P<0.05 versus 1 g/d;

¶
P<0.05, versus 2 g/d.
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Table 3.

Plasma concentrations of lipid mediators (pg/mL, unless otherwise noted) derived from EPA, DHA and AA, 

by treatment arm.
1

Placebo (n=10) EPA 1 g/d (n=11) EPA 2g/d (n=11) EPA 4 g/d (n=10)

Wk0 Wk4
2 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8 Wk12 Wk0 Wk4 Wk8

2 Wk12

EPA

 5-
HEPE

84 
(35) 57 (7) 62 

(35)
61 

(21)
48 

(28)
172 

(111)
158 
(80)

208 
(214)

53 
(25)

244 
(152)

251 
(178)

255 
(329)

67 
(60)

721 
(444)

438 
(369)

506 
(218)

 11-
HEPE

58 
(29)

51 
(22)

38 
(32)

37 
(26)

42 
(53)

266 
(259)

317 
(222)

223 
(281)

42 
(37)

275 
(450)

247 
(458)

433 
(359)

49 
(36)

987 
(588)

643 
(318)

779 
(565)

 12-

HEPE
3

1.2 
(1.3)

1.0 
(0.5)

1.7 
(2.0)

1.0 
(2.3)

0.5 
(2.2)

3.0 
(6.7)

4.8 
(7.4)

3.1 
(4.6)

1.8 
(3.2)

4.0 
(4.6)

4.5 
(5.6)

3.2 
(6.9)

0.7 
(0.4)

8.1 
(13.2)

6.3 
(4.8)

7.7 
(12.6)

 15-
HEPE

108 
(61)

91 
(72)

108 
(27)

95 
(112)

83 
(48)

331 
(217)

339 
(407)

366 
(353)

105 
(117)

386 
(529)

521 
(447)

539 
(705)

79 
(55)

1340 
(1102)

875 
(445)

1024 
(687)

 18-
HEPE

62 
(30)

57 
(26)

57 
(34)

52 
(22)

47 
(21)

289 
(350)

285 
(332)

359 
(218)

50 
(48)

274 
(230)

377 
(474)

431 
(457)

49 
(25)

1251 
(1003)

690 
(1318)

1354 
(1675)

DHA

 4-
HDHA

71 
(33)

59 
(34)

67 
(38)

61 
(32)

61 
(37)

88 
(53)

86 
(40)

91 
(84)

53 
(35)

145 
(62)

112 
(65)

121 
(57)

60 
(90)

198 
(232)

161 
(92)

193 
(92)

 7-
HDHA

22 
(12)

24 
(17)

21 
(14) 19 (8) 19 (8) 31 

(17)
36 

(20)
41 

(39)
16 

(20)
49 

(29)
46 

(21)
43 

(31)
27 

(17)
109 

(103)
73 

(20)
84 

(45)

 13-
HDHA

143 
(288)

102 
(100)

122 
(100)

152 
(138)

190 
(285)

240 
(575)

415 
(474)

288 
(316)

141 
(171)

368 
(362)

222 
(307)

253 
(344)

104 
(145)

513 
(512)

316 
(211)

372 
(547)

 14-

HDHA
2

2.9 
(2.1)

2.1 
(2.1)

2.6 
(2.7)

2.2 
(4.2)

1.6 
(3.6)

3.4 
(4.8)

3.8 
(5.2)

3.0 
(4.3)

2.9 
(5.3)

2.3 
(3.1)

4.4 
(3.8)

2.5 
(3.7)

1.7 
(1.2)

3.2 
(5.3)

2.9 
(2.5)

4.2 
(4.8)

 17-
HDHA

27 
(30) 28 (8) 27 

(15)
35 

(28)
28 

(18)
44 

(37)
62 

(62)
59 

(26)
32 

(41)
60 

(62)
64 

(42)
63 

(79)
32 

(12)
93 

(91)
57 

(38)
88 

(58)

RvD1
4

103 
(65)

71 
(53)

81 
(49)

110 
(108)

74 
(37)

73 
(83)

97 
(99)

70 
(188)

91 
(135)

76 
(82)

75 
(325)

156 
(131)

78 
(110)

75 
(97)

108 
(144)

125 
(247)

AA

 5-
HETE

548 
(560)

603 
(362)

474 
(246)

400 
(146)

438 
(244)

354 
(125)

310 
(191)

359 
(211)

332 
(178)

311 
(161)

238 
(224)

319 
(114)

677 
(1089)

501 
(278)

397 
(231)

356 
(178)

 11-

HETE
3

1.9 
(1.8)

1.0 
(0.5)

1.1 
(1.1)

1.1 
(1.4)

1.3 
(2.9)

1.7 
(2.4)

2.6 
(3.4)

1.3 
(0.9)

1.1 
(1.1)

0.8 
(1.1)

0.8 
(1.5)

0.9 
(1.1)

1.6 
(2.7)

1.2 
(1.8)

0.9 
(0.6)

1.1 
(1.2)

 12-

HETE
3

13.2 
(6.7)

7.7 
(14.7)

10.3 
(10.4)

9.7 
(14.9)

5.9 
(23.7)

9.8 
(13.9)

11.9 
(18.2)

6.2 
(16.3)

10.6 
(18.4)

4.5 
(3.4)

7.6 
(10.2)

8.8 
(8.7)

10.6 
(6.7)

5.3 
(7.2)

4.2 
(6.4)

7.6 
(11.9)

 15-

HETE
3

1.4 
(0.4)

1.1 
(0.4)

1.1 
(0.5)

1.3 
(0.6)

0.9 
(1.2)

1.2 
(0.8)

1.5 
(1.3)

1.2 
(0.8)

1.3 
(1.2)

0.8 
(0.5)

1.0 
(1.1)

1.0 
(1.0)

1.4 
(1.0)

0.8 
(0.9)

0.8 
(0.3)

1.1 
(0.5)

PGD2
4

243 
(269)

185 
(208)

121 
(234)

200 
(232)

271 
(241)

323 
(354)

428 
(497)

172 
(123)

219 
(189)

102 
(218)

203 
(314)

132 
(63)

138 
(200)

145 
(318)

150 
(94)

305 
(227)

PGE2
3,4

0.8 
(1.9)

0.9 
(0.9)

0.5 
(2.2)

0.9 
(1.6)

1.0 
(1.8)

1.3 
(1.8)

1.8 
(3.0)

0.9 
(0.5)

0.5 
(1.0)

0.6 
(0.9)

0.4 
(1.3)

0.6 
(0.3)

1.0 
(2.9)

0.8 
(1.9)

0.6 
(1.3)

0.8 
(1.6)

TXB2
3

1.9 
(2.8)

1.8 
(2.6)

1.3 
(3.7)

2.5 
(3.8)

2.1 
(5.8)

3.0 
(3.8)

2.9 
(6.1)

1.8 
(2.6)

1.0 
(3.7)

0.8 
(1.1)

1.2 
(2.3)

1.2 
(1.5)

2.2 
(2.6)

1.2 
(2.9)

1.5 
(1.0)

3.1 
(3.7)

1
median (interquartile range);.

2
data in n=9;
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3
ng/mL;

4
detected in >80% of plasma samples

Bold numbers indicate statistical significance, relative to week 0, within each arm as determined by Wilcoxon Signed Rank tests (unadjusted 
p<0.05).
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Table 4.

Changes in plasma EPA (mol %) and EPA-derived lipid mediators (pg/mL) at week 4, 8 and 12, relative to 

week 0, by treatment arm.

Week 4 Week 8 Week 12

Placebo
EPA 
1 g/d

EPA 
2 g/d EPA 4 g/d Placebo

EPA 
1 g/d

EPA 2 
g/d

EPA 4 
g/d Placebo

EPA 
1 g/d

EPA 2 
g/d

EPA 4 
g/d

n (FA) 8 12 11 10 8 12 11 9 8 12 11 10

n (SPM) 9 11 11 10 10 11 11 9 10 11 11 10

EPA
−0.03 
(0.2)

1.1 

(1.1)*
2.2 

(1.7)* 3.8 (2.0)*†¶ −0.06 
(0.1)

0.8 

(1.1)*
2.1 

(2.2)*†
3.9 

(1.4)*† −0.1 
(0.2)

1.4 

(1.3)*
1.6 

(1.6)*†
3.3 

(2.8)*†¶

 5_HEPE 2 (44)

114 

(98)*
200 

(146)* 642(469)*†¶
1 (46)

86 

(65)*
200 

(166)*
320 

(443)*†¶ −15 
(45)

138 

(165)*
191 

(321)*
405 

(380)*†¶

11_HEPE −7 (34)

247 

(226)*
170 

(417)*
908 

(610)*†¶ −19 
(25)

223 

(165)*
202 

(482)*
575 

(327)*†¶ −26 
(17)

156 

(193)*
377 

(360)*
710 

(579)*†¶

12_HEPE
2 −0.2 

(1.1)

2.5 

(4.2)*
1.1 

(3.3) 5.5 (9.6)*
0.08 
(0.8)

2.7 

(6.3)*
3.5 

(5.7)* 5.3 (3.9)*
−0.5 
(1.0)

2.6 

(3.1)*
1.8 

(6.7)* 4.8 (8.2)*

15_HEPE
−13 
(40)

290 

(193)*
236 

(466)*
1250 

(796)*†¶
5 (51)

278 

(284)*
382 

(520)*
792 

(294)*
−25 
(57)

284 

(305)*
510 

(771)*
942 

(694)*†¶

 18 HEPE −3 (23)

220 

(345)*
208 

(308)*
1137 

(992)*†¶
3 (15)

226 

(357)*
337 

(526)*
653 

(1258)*†¶
−9 (25)

287 

(223)*
392 

(477)*
1261 

(1629)*†¶

DHA
−0.1 
(2.5)

1.0 

(1.5)*
3.5 

(3.1) 4.7 (3.2)*†¶ −0.2 
(2.7)

1.8 
(1.5)

3.4 

(3.2)*
6.6 

(2.8)*† −0.3 
(1.6)

2.4 
(1.6)

1.2 

(4.0)*
6.5 

(3.2)*†

 4_HDHA
−18 
(40)

27 
(27)

73 
(59) 126 (263) −4 (49)

25 
(48)

35 
(104) 73 (87)

−16 
(49)

35 
(57) 50 (54) 88 (131)

 7_HDHA 2 (11)

20 

(11)*
22 

(24)* 92 (127)* −2 (10)
10 

(21) 24 (23) 41 (33) −3 (9)

16 

(34)*
21 

(31)* 47 (78)*

13_HDHA
−64 

(277)
33 

(176)

190 

(239)*
438 

(336)*†¶ −18 
(109)

61 
(318)

180 
(416) 172 (188)

−54 
(111)

45 
(183)

53 

(258)*
303 

(316)*

14_HDHA
2 −1.1 

(3.5)
0.9 

(1.2)
0.6 

(4.7) 1.4 (3.0)
0.4 

(3.2)
0.7 

(1.7)
0.9 

(5.4) 1.2 (1.8)
0.2 

(3.3)
1.5 

(1.7)
1.3 

(0.6) 1.8 (3.5)

17_HDHA 2 (16)

13 

(13)* 8 (41) 41 (44)* −4 (23)
16 

(29) 25 (49) 26 (14) 0 (31)
25 

(30) 28 (48) 42 (48)

 RvD1
−17 
(44)

12 
(84) 7 (89) −14 (46)

−24 
(32)

17 
(89)

−3 
(168) 27 (165)

−12 
(126)

21 
(82)

84 
(166) 8 (242)

AA
−0.2 
(2.7)

−1.2 
(3.6)

−1.4 
(2.0) −2.5 (1.7)

−0.8 
(2.3)

−1.6 
(2.4)

−1.1 
(2.3) −2.2 (3.0)

−0.2 
(0.7)

−1.1 
(1.5)

−1.5 
(2.2) −1.8 (2.6)

 5_HETE
−143 
(439)

−60 
(314)

−1 
(95) −59 (476)

−26 
(238)

−110 
(323)

−67 
(228)

−356 
(1039)

−134 
(555)

−84 
(347)

−45 
(156)

−187 
(1260)

 11_HET 

E
2 −0.6 

(1.6)
−0.1 
(0.9)

−0.2 
(1.0) −0.1 (0.9)

−0.3 
(0.9)

−0.2 
(1.0)

0.1 
(1.2) −1.0 (2.4)

−0.3 
(1.2)

−0.4 
(1.2)

−0.2 
(0.9) −0.2 (1.7)

12_HETE
2 −1.9 

(8.9)
−0.3 
(8.1)

0.7 
(16.9) −3.6 (8.3)

−1.2 
(7.2)

1.2 
(7.0)

−0.7 
(10.8) −5.9 (7.6)

0.7 
(10.6)

−0.3 
(8.6)

0.2 
(14.2)

−1.43 
(10.9)

15_HETE
2 −0.2 

(0.9)
−0.07 
(0.4)

0.08 
(0.6) −0.2 (0.6)

−0.2 
(1.0)

−0.02 
(0.4)

−0.2 
(0.7) −0.8 (0.7)

−0.2 
(1.2)

0.01 
(0.7)

0.1 
(0.8) −0.4 (0.9)

 PGD2
−13 

(179)
−20 

(238)
−30 
(95) −4 (270)

−32 
(80)

−35 
(354)

−17 
(254) −10 (184)

21 
(106)

−15 
(100)

−123 
(133) 198 (319)
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Week 4 Week 8 Week 12

Placebo
EPA 
1 g/d

EPA 
2 g/d EPA 4 g/d Placebo

EPA 
1 g/d

EPA 2 
g/d

EPA 4 
g/d Placebo

EPA 
1 g/d

EPA 2 
g/d

EPA 4 
g/d

 PGE2
2 −0.8 

(0.8)
−0.2 
(1.1)

−0.1 
(0.6) −0.3 (0.9)

0.07 
(0.4)

−0.3 
(1.1)

−0.09 
(1.1) −0.7 (2.3)

0.1 
(1.0)

−0.4 
(0.9)

−0.1 
(0.7) −0.3 (1.6)

 TXB2
2 −0.3 

(1.4)
−0.4 
(3.5)

−0.02 
(3.0) −0.4 (1.6)

0.05 
(1.5)

−0.2 
(3.8)

−0.02 
(1.7)

−1.96 
(2.0)

0.7 
(1.4)

−0.5 
(4.6)

−0.2 
(2.8) 0.1 (3.4)

 LTB4

−22 
(19)

−4 
(31) −8 (5) 3 (165) −6 (14)

−22 
(13)

−8 
(15) −63 (134)

−19 
(588)

−8 
(20)

−4 
(23) −2 (136)

1
Data presented as median (interquartile range);

2
pg/mL

Within each time-point, the difference among arms was assessed by pairwise Wilcoxon Mann-Whitney tests with the Benjamini-Horchberg 
adjustment for multiple comparisons;

*
P<0.05 versus placebo;

†
P<0.05 versus 1 g/d;

¶
P<0.05, versus 2 g/d.
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