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Abstract 37 

Background and objective: The high incidence of cardiovascular disease (CVD) in chronic 38 

kidney disease (CKD) is related partially to chronic inflammation. n-3 Fatty acids have been 39 

shown to have anti-inflammatory effects and to reduce the risk of CVD. Specialized 40 

Proresolving Lipid Mediators (SPMs) derived from the n-3 fatty acids, eicosapentaenoic acid 41 

(EPA) and docosahexaenoic acid (DHA) actively promote the resolution of inflammation. 42 

This study evaluates the effects of n-3 fatty acid supplementation on plasma SPMs in patients 43 

with CKD. 44 

Methods: In a double-blind, placebo-controlled intervention of factorial design, 85 patients 45 

were randomized to either n-3 fatty acids (4 g), Coenzyme Q10 (CoQ) (200 mg), both 46 

supplements, or control (4 g olive oil), daily for 8 weeks. The SPMs 18-HEPE, 17-HDHA, 47 

RvD1, 17R-RvD1, and RvD2, were measured in plasma by liquid chromatography–tandem 48 

mass spectrometry before and after intervention. 49 

Results: Seventy four patients completed the 8 weeks intervention. n-3 Fatty acids but not 50 

CoQ significantly increased (P<0.0001) plasma levels of 18-HEPE and 17-HDHA, the 51 

upstream precursors to the E- and D- series resolvins, respectively. RvD1 was significantly 52 

increased (P=0.036) after n-3 fatty acids, but no change was seen in other SPMs. In 53 

regression analysis the increase in 18-HEPE and 17-HDHA after n-3 fatty acids was 54 

significantly predicted by the change in platelet EPA and DHA, respectively.  55 

Conclusion: SPMs are increased after 8 weeks n-3 fatty acid supplementation in patients 56 

with CKD. This may have important implications for limiting ongoing low grade 57 

inflammation in CKD.  58 

  59 
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1. Introduction 60 

Individuals with chronic kidney disease (CKD) have up to a 10-20 fold greater risk of cardiac 61 

death than age and sex-matched controls 1. CKD is associated with significant patient 62 

morbidity and mortality and the treatment of CKD by dialysis makes a large contribution to 63 

the growing health care costs. More than 50 % of deaths in stage 5 CKD patients receiving 64 

maintenance dialysis are due to cardiovascular disease (CVD), and the risk of coronary artery 65 

disease increases exponentially with declining kidney function 2, 3. In the National Health and 66 

Nutrition Examination Survey (NHANES II), renal function of less than 70ml/min/1.73m2 67 

associated with a 51% increase in CVD death risk 4, while the Atherosclerosis Risk in 68 

Communities Study 5 showed that GFR >15 and<59 ml/min/1.73m2 associated with a  38% 69 

increase in risk of CVD death The increased incidence of CVD in CKD is explained in part, 70 

by an increased prevalence of traditional risk factors such as hypertension, diabetes mellitus, 71 

dyslipidemia, smoking, obesity and physical inactivity, and non-traditional risk factors 72 

including anaemia, abnormal calcium/phosphate metabolism, inflammation, malnutrition, 73 

oxidative stress, and elevated lipoprotein (a) 1. CKD is now considered a risk factor for all-74 

cause mortality independent of CVD risk 2, 3, 6, 7.  75 

Inflammation plays an important role in acute and chronic kidney injury and may 76 

contribute to glomerular and tubulointerstitial damage. Unresolved inflammation promotes 77 

progressive glomerulosclerosis and interstitial fibrosis manifest as proteinuria and eventual 78 

renal failure 8, 9. Resolution of inflammation is an active process regulated by novel autacoids 79 

known as Specialized Proresolving Lipid Mediators (SPMs) 10, 11. SPMs are generated locally 80 

by polymorphonuclear leukocytes during the resolution of inflammation and include lipoxins 81 

derived from the n-6 fatty acid arachidonic acid (AA, 20:4n-6), and resolvins, protectins and 82 

maresins derived from the n-3 fatty acids eicosapentaenoic acid (EPA, 20:5n-3) and 83 

docosahexaenoic acid (DHA, 22:6n-3) 10. Several families of chemically and functionally 84 
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distinct SPMs have been identified including E-series resolvins derived from EPA via P450 85 

metabolism or aspirin-acetylated cyclooxygenase (COX-2), and D-series resolvins, 86 

protectins/neuroprotectins and maresins derived from DHA via lipoxygenase or aspirin 87 

acetylated COX-2 11. SPMs act at picogram-nanogram concentrations in vivo and directly 88 

block and limit excessive polymorphonuclear leukocyte chemotaxis. They inhibit pro-89 

inflammatory cytokine production, increase anti-inflammatory cytokine synthesis, and 90 

activate specific G-coupled protein receptors on neutrophils and macrophages to enhance 91 

clearance of cellular debris that is required for tissue homeostasis to be re-established 11, 12.  92 

n-3 fatty acids have been associated with cardiovascular protection and improve 93 

cardiovascular disease risk factors such as blood pressure, plasma triglycerides and 94 

inflammation 13, 14. We have also shown that n-3 fatty acid supplementation results in 95 

elevated levels of SPMs in healthy volunteers 15, 16 suggesting that they may contribute to 96 

altered immune function. In a randomized controlled trial that examined the main and 97 

additive effects of n-3 fatty acids and coenzyme Q10 (CoQ) on cardiovascular risk in patients 98 

with CKD we  showed that n-3 fatty acid supplementation reduced blood pressure, heart rate 99 

and plasma triglycerides 17. As there is no evidence to suggest that CoQ affects SPM, this 100 

study utilized plasma samples from that trial 17 to assess how n-3 fatty acid supplementation 101 

affected plasma SPM using a main effects analysis. 102 

 103 

2. Materials and Methods 104 

 105 

2.1. Study population 106 

Men and women with chronic renal impairment, aged 25–75 years, were recruited 107 

from the renal units of Royal Perth, Sir Charles Gairdner and Fremantle Hospitals, in Perth, 108 

Western Australia. All participants had estimated (e)GFR > 15 and < 60 ml/ min/1.73m2, and 109 
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serum creatinine < 350 mmol/l 18. Patients were current nonsmokers and were excluded if 110 

they had angina pectoris; major surgery; a cardiovascular event or diagnosis of CVD; BP > 111 

170/100mmHg; diabetes; liver disease; nephrotic syndrome (proteinuria >3 g/day or 112 

protein/creatinine ratio >300 mg/mmol); or haemoglobin < 110 g/l. Patients were excluded if 113 

they regularly took nonsteroidal anti-inflammatory or immunosuppressive drugs, nitrates 114 

(including Viagra); ate > 1 fish meal per week or regularly took fish oil supplements; or if 115 

they consumed an average of > 4 standard alcoholic drinks/day. Antihypertensive or lipid- 116 

lowering medication were not criteria for exclusion. The study was approved by the ethics 117 

committees of the three hospitals in accordance with the declaration of Helsinki and all 118 

patients gave informed written consent. The study was registered with the Australian Clinical 119 

Trials Register (ACTRN012605000088640). The CONSORT statement for this trial has been 120 

published with the main outcomes from this trial 17. 121 

 122 

2.2. Study design  123 

During a 3-week familiarization period, participants continued their usual diet and 124 

alcohol intake. After collection of baseline measurements, they were stratified by age and 125 

BMI, and randomized to one of 4 groups to take either: n-3 fatty acids (4g daily), coenzyme 126 

Q (200mg/day), the treatments combined or control (4 g/day olive oil) in a double-blind, 127 

placebo-controlled intervention of 8 weeks duration. Randomization was conducted by a 128 

statistician not involved in the study using computer-generated random numbers. n-3 Fatty 129 

acid capsules (Omacor®, Solvay Pharmaceuticals, Pymble, NSW, Australia) contained 460 130 

mg EPA, 38 mg docosapentaenoic acid, 380 mg DHA and 4.1 mg α-tocopherol per 1000 mg 131 

capsule. Control capsules were olive oil (1000 mg) (Cardinal Health Australia, Braeside, 132 

Victoria, Australia). CoQ and placebo capsules (50 mg) were provided by Blackmores 133 

Australia (Balgowlah, NSW, Australia). Capsules were taken as two 1g n-3 fatty acids or 134 
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control, and 2 X 50 mg CoQ or placebo, twice daily with meals.  135 

 Volunteers were asked to maintain their usual diets, medications, alcohol intake and 136 

physical activity and not to alter their lifestyle during the intervention. All measurements 137 

were performed at baseline and during the last week of intervention. Compliance with the 138 

supplements was monitored by capsule count and measurement of platelet fatty acids.   139 

 140 

2.3. Measurement of fatty acid composition 141 

Platelet phospholipid fatty acids are recognised as a reliable measure of compliance 142 

with fatty acids intake. This measure was used to determine the compliance with n-3 fatty 143 

acid intake in the patients. Platelet phospholipid fatty acids were measured by gas 144 

chromatography as previously described 19. Samples were extracted with 2 ml 145 

chloroform/methanol (2:1; vol:vol). Fatty acid methyl esters were analysed by gas liquid 146 

chromatography using an Agilent Technologies model 7890A gas chromatograph (Santa 147 

Clara, CA). The column was a Supelco SP-2560 (100 m x 0.25 mm ID x 0.20 µm; 148 

Bellefonte, PA) with a temperature program as follows: 180°C (1.75 min), then 5°C/min to 149 

200°C (held 1.75 min), then 10°C/min to 240°C (held 4.5 min) using hydrogen as carrier gas 150 

at a split ratio of 30:1. Peaks were identified by comparison with a known standard mixture.  151 

 152 

2.4. Measurement of SPMs 153 

Fasted blood samples were collected into EDTA/BHT/GSH for measurement of plasma 154 

SPMs. Baseline and end of intervention samples were measured in the same assay to 155 

minimize within-subject variation. Briefly, plasma (1 ml) and internal standard leukotriene 156 

B4-d4 (LTB4-d4) (500 pg) were acidified with 2ml of 100mM sodium acetate pH 3, applied to 157 

solid phase extraction cartridges (Bond Elut C18 500mg, Agilent Technologies, Lake Forrest, 158 

CA, USA), and washed with water and hexane. The SPMs were eluted with ethyl acetate 159 
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(2ml), dried under nitrogen and reconstituted in 120µl of 5mM ammonium acetate (pH=8.9) 160 

and methanol (50/50; v/v) for analysis by LC-MS/MS (injection volume 50 µl). The 161 

standards 18R/S-hydroxy-5Z, 8Z, 11Z, 14Z, 16E-eicosapentaenoic acid (18-HEPE), 17S-162 

hydroxy-4E, 7Z, 10Z, 13Z, 15Z, 19Z-docosahexaenoic acid (17-HDHA), 7S,8R,17R-163 

trihydroxy-4Z,9E,11E,13Z,15E19Z-docosahexaenoic acid (17R-RvD1), 7S,16R,17S-164 

trihydroxy-4Z,8E,10Z,12E,14E,19Z-docosahexaenoic acid (RvD2), 10S,17S-dihydroxy-165 

4Z,7Z,11E,13Z,15E,19Z-docosahexaenoic acid (10S,17S-diHDHA) and leukotriene B4-d4 166 

(LTB4-d4) were purchased from Cayman Chemicals (Ann Arbor, MI, USA). The PD1 167 

standard was kindly provided as a gift by Professor Charles N. Serhan (Harvard Medical 168 

School, Boston, Massachusetts, USA). The SPMs were quantitated using a Thermo Scientific 169 

TSQ Quantum Ultra Triple Quadrupole LCMS System (ThermoFisher Scientific, Waltham, 170 

MA, USA) equipped with an electrospray ionization source (ESI) operated in negative ion 171 

mode. Liquid chromatography was performed on a Zorbax Eclipse XDB C18 column (2.1 x 172 

100mm x 3.5um, Agilent Technologies, Santa Clara, CA, USA) as previously described by 173 

our group 15, 16. 174 

 175 

2.5. Statistical analysis  176 

Analyses included only participants who completed the trial. Baseline measures were 177 

compared using one-way analysis of variance. Univariate analysis was performed using SPSS 178 

15.0 (SPSS Inc., Chicago, Illinois, USA) and assessed main effects and interactive effects of 179 

8 weeks of n-3 fatty acids and CoQ treatment on plasma SPMs adjusting for baseline values. 180 

Regression analysis was used to assess the relationship between changes in platelet n-3 fatty 181 

acids, eGFR and C-reactive protein (CRP) with plasma SPMs at baseline and after 182 

intervention adjusting for baseline values.  183 

 184 
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3. Results 185 

 186 

3.1. Patient Characteristics 187 

The CONSORT diagram for the study has been previously published, Mori et al. 17. 188 

At baseline there were 63 men and 22 women aged 56.5±1.4 years with a BMI of 27.3±0.5 189 

kg/m2 and clinic BP of 125.0±1.7 / 72.3±0.9mmHg. Mean eGFR was 35.8±1.2 190 

ml/min/1.73m2 (range 17.3–58.1 ml/min/ 1.73m2) (stages 3–4 CKD) 18. Baseline 191 

characteristics (Table 1) of the 74 patients that completed the trial (54 men and 20 women) 192 

confirmed the groups were well matched 17.  193 

 194 

3.2. Effects of n-3 fatty acids on platelet phospholipid fatty acids  195 

Baseline platelet phospholipid fatty acids were not different between the groups 196 

(Table 2). The changes in long-chain n-3 fatty acids confirmed compliance with capsule 197 

intake (Table 2). EPA (20:5n-3) and DHA (22:6n-3) were both increased (P<0.0001) and 198 

arachidonic acid (20:4n-6) was reduced (P=0.027) in the two groups consuming n-3 fatty 199 

acids relative to the groups not supplemented with n-3 fatty acids (Table 2).  200 

 201 

3.3. Effects of n-3 Fatty acids on Plasma SPMs  202 

Baseline concentrations of 18-HEPE, 17-HDHA, RvD2, RvD1 and 17R-RvD1 were 203 

not different between the groups (Table 3). There were no significant main effects of CoQ on 204 

plasma SPMs. The results are presented for the main effect of n-3 fatty acids after 8 weeks 205 

supplementation and compares the two groups taking n-3 fatty acids with the two groups not 206 

taking n-3 fatty acids. n-3 Fatty acids significantly increased plasma levels of the pathway 207 

precursors 18-HEPE (E-series resolvin from EPA) (P<0.0001), and 17-HDHA (D-series 208 

resolvin from DHA) (P<0.0001) (Table 3, Figure 1). Plasma RvD1 (D-series resolvin from 209 
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DHA) was increased significantly (P<0.05) after n-3 fatty acid supplementation (Table 3, 210 

Figure 1), but no change was observed for the D-series resolvins 17R-RvD1 or RvD2 (Table 211 

3). Plasma levels of 10S,17S-diHDHA and protectin PD1 were below the limit of 212 

quantification as assessed by Mas et al. 15. 213 

In regression analysis adjusting for baseline measures, the post-intervention 214 

concentration of plasma 18-HEPE and 17-HDHA were significantly related to the increased 215 

in platelet levels of EPA (P<0.01) and DHA (P<0.02), respectively. The relationship 216 

between the change in RvD1 and the change in platelet DHA after supplementation with n-3 217 

fatty acids did not reach statistical significance (P=0.062). 218 

There were no significant relationships between any of the SPMs and renal function 219 

or CRP at baseline or after n-3 fatty acid supplementation. 220 

 221 

4. Discussion 222 

Our study has shown for the first time that supplementing patients with CKD for 8 223 

weeks with 4 g/d of n-3 fatty acids enhances the synthesis of SPMs that promote resolution of 224 

inflammation. This finding may have important implications related to limiting ongoing low 225 

grade inflammation in CKD. The study showed that n-3 fatty acids significantly increased 226 

RvD1 and the upstream precursors of the E-series and D-series resolvins, 18-HEPE and 17-227 

HDHA, respectively. RvD2 and 17R-RvD1 were not significantly different after n-3 fatty 228 

acid supplementation.  229 

Plasma 18-HEPE in patients taking n-3 fatty acids was increased 4-5-fold relative to 230 

the group not taking n-3 fatty acids and was significantly related to the increase in platelet 231 

EPA. Plasma 17-HDHA was 1-2 fold higher in the n-3 fatty acid group and was significantly 232 

related to the increase in platelet DHA after n-3 fatty acid supplementation. Patients with 233 

CKD have reduced levels of plasma n-3 fatty acids compared with healthy individuals 20, and 234 
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thus a reduced capacity to synthesize SPMs under basal conditions. Therefore, the finding 235 

that supplementing CKD patients with n-3 fatty acids can reverse these deficiencies is 236 

clinically significant. 237 

The fact that RvD1 and 17-HDHA were significantly increased with n-3 fatty acids in 238 

our study is important because both of these SPMs have been shown to be biologically active. 239 

In a mouse model of acute kidney injury, 17-HDHA and RvD1 are generated after ischemia 240 

reperfusion injury in plasma and kidney tissue with or without DHA administration 241 

suggesting they are important in renal injury 21. The increase in 17-HDHA may be clinically 242 

important because it can affect a number of different immune mechanisms relevant to the 243 

progression of renal disease including promotion of phagocytosis 22, suppression of the 244 

proinflammatory cytokines that mediate renal injury 23, and activating differentiation of B 245 

cells into antibody secreting cells that are important for a functional humoral immune 246 

response 24.   247 

In animal models, administration of RvD1 protects renal function and reduces 248 

morphologic renal injury if given before or within 10 minutes of inducing ischemia 249 

reperfusion injury 21. RvD1 limits interstitial kidney fibrosis, reduces leukocyte accumulation 250 

and limits leukocyte activation 21. These findings suggest that RvD1 can protect against the 251 

initial insult causing renal injury as well as limiting inflammation that associates with fibrosis 252 

and progression of renal disease. RvD1 is known to block macrophage Toll-like receptors a 253 

family of transmembrane proteins that mediate the inflammatory response 11, 21, 25, 26. This is 254 

relevant to renal injury as Toll-like receptors are present on kidney epithelial cells 27 and have 255 

been implicated in the progression of the renal disease 28. In animal models RvD1 has been 256 

shown to increase the synthesis of anti-inflammatory cytokines that protect against renal 257 

damage 29, 30. These effects may be partly due to inhibition of maladaptive activation of genes 258 

that cause leukocyte activation and adhesion 31.  259 
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RvE1 is a downstream product of 18-HEPE that has been shown to reduce fibrosis in 260 

a mouse model of renal fibrosis 32. It is possible that like 18-HEPE, the E-series resolvins 261 

could have been elevated after n-3 fatty acid supplementation, however, we could not 262 

confirm this as the E-series resolvin standards were not available to us.  263 

We have previously reported that n-3 fatty acid supplementation in these CKD 264 

patients did not affect renal function or CRP 17. We found no relationship between SPMs at 265 

baseline or after supplementation with either renal function or CRP. There are mixed reports 266 

regarding the effects of n-3 fatty acids on CRP in CKD patients.  CRP levels were unchanged 267 

in patients with stage 4-5 CKD, who were given 1.8g or 3.6g of n-3 fatty acids daily for 10 268 

weeks 33, and in hemodialysis patients that received 3g/day of n-3 fatty acids for 2 months34. 269 

In contrast, a significant reduction in CRP was observed in hemodialysis patients after 4 270 

months supplementation with n-3 fatty acids (900mg/day) 35, and in patients with end-stage 271 

renal disease who were given 1.56g/day of n-3 fatty acids for 6 months 36. It has been 272 

suggested that n-3 fatty acids are more effective when CRP is elevated at baseline and this 273 

may in part have contributed to the different study outcomes 37, 38.  274 

Limitations in our study include the relatively short period of n-3 fatty acid 275 

supplementation, the small numbers of patients and the severity of renal disease. A larger 276 

study of longer duration in patients with more advanced renal disease may be necessary to 277 

see significant effects of n-3 fatty acids on renal function. We also did not measure other 278 

markers of inflammation such as cytokines in this study. Future studies measuring SPMs and 279 

cytokines may provide a broader insight into the mechanisms associated with any beneficial 280 

effect of n-3 fatty acids.  281 

In conclusion, n-3 fatty acid supplementation for 8 weeks increases the synthesis of 282 

SPMs that are vital for the resolution of inflammation and return to homeostasis. This study 283 

suggests that long term n-3 fatty acid supplementation is a potential therapy for limiting the 284 
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low grade inflammation that associates with, and exacerbates, the progression of chronic 285 

kidney disease. 286 
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Table 1: Baseline characteristics of the groups 

 

 Control  n-3 FA CoQ n-3FA ± CoQ 

n 15 20 21 18 

Men/Women (n/n) 8/7 12/8 17/4 17/1 

Age (years) 58.6±2.6 53.3±3.2 55.4±2.7 56.9±3.9 

BMI (kg/m2) 27.6±1.7 26.7±1.2 26.6±0.9 27.9±0.8 

Supine SBP (mmHg)* 127.7±4.1 126.3±3.4 122.6±3.3 124.5±4.6 

Supine DBP (mmHg)* 71.9±2.6 75.0±1.6 72.9±1.6 68.7±2.4 

eGFR (ml/min/1.73m²) 34.6±2.3 36.4±2.8 38.8±2.2 30.5±2.2 

Glucose (mmol/L) 4.9 
(4.6,5.2) 

4.8 
(4.4,5.1) 

4.7 
(4.3,5.1) 

5.0 
(4.7,5.3) 

Insulin (mU/L) § 9.9 
(7.4,13.3) 

10.4 
(7.8,13.8) 

10.0 
(7.5,13.3) 

13.3 
(10.5,17.0) 

C-Reactive Protein 
(mg/L) § 

1.56 
(0.87,2.81) 

1.74 
(0.99,3.06) 

1.46 
(0.99,2.14) 

2.23 
(1.51,3.29) 

*Average of 10 readings in the clinic using a Dinamap 1846 SX/P blood pressure monitor. 

Values are  Means ± SEM or §Geometric mean (95% confidence interval). 
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Table 2. Baseline and post-intervention platelet phospholipid fatty acids  
 

% of Total Fatty acids Control 
(n=15) 

n-3 FA 
(n=20) 

CoQ 
(n=21) 

n-3FA + 
CoQ 

(n=18) 

Main Effects (P value) 

n-3FA CoQ 

Platelet 20:4n6 (%) 
Baseline 22.8±2.3 25.4±1.6 24.5±1.2 24.9±1.6   
Post-Intervention 23.6±1.9 21.3±1.4 24.7±1.2 20.8±1.8 -3.4±1.5 P=0.027 0.07±1.5 P=0.963 
Platelet 20:5n3 (%) 
Baseline 0.65±0.11   0.69±0.09 0.76±0.20 0.61±0.09   
Post-Intervention 0.57±0.05 2.72±0.23 0.61±0.06 2.18±0.23 1.87±0.17 P<0.0001 -0.25±0.17 P=0.154 
Platelet 22:6n3 (%) 
Baseline 2.06±0.24 2.05±0.21 2.22±0.12 2.08±0.14   
Post-Intervention 2.06±0.17 3.00±0.27 2.25±0.07 3.06±0.26 0.9±0.20 P<0.0001 0.09±0.2 P=0.643 

 

Values expressed as mean ± SEM. n-3FA, n-3 fatty acid; ANOVA, analysis of variance; CoQ, coenzyme Q10; Baseline measures were compared by one-way ANOVA and were 
not significantly different between groups. General linear model analysis tested for main effects and interactions on post-intervention values adjusted for baseline value 
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Table 3.  Plasma 18-HEPE, 17-HDHA,  RvD1, 17R-RvD1  and RvD2 at baseline and post-intervention  

Values expressed as mean (95% confidence interval). n-3FA, n-3 fatty acid; ANOVA, analysis of variance; CoQ, coenzyme Q10; Baseline measures were compared by one-way ANOVA and were 
not significantly different between groups. General linear model analysis tested for main effects and interactions on post-intervention values adjusted for baseline values

 Control 
(n=15) 

n-3 FA 
(n=20) 

CoQ 
(n=21) 

n-3FA + CoQ 
(n=18) 

Main Effects (P value) 
n-3FA CoQ 

Plasma 18-HEPE (pg/ml) 
Baseline 100.3 

(63.6, 137.1) 
96.1 

(69.3, 122.9) 
97.4 

(78.5, 116.3) 
92.5 

(77.2, 107.8) 
 336.8   -81.0  
(225.7, 448.0)  (-192.0, 30.0) 

Post-Intervention 91.9 
(71.5, 112.3) 

435.3 
(249.3, 621.4) 

87.7 
(73.8, 101.6) 

332.7 
(220.3, 445.2) 

 P<0.0001   P=0.150 

Plasma 17-HDHA (pg/ml) 
Baseline 170.9  

(106.5, 235.3) 
204 

(124.2, 284.9) 
231.3 

(110.7, 351.9) 
191.8±31.2 

(125.9, 257.7) 
 152.3    -1.5 
(79.9, 224.8)  (-74.1, 71.0) 

Post-Intervention 157.1 
(96.1, 218.1) 

353.3 
(254.1, 452.5) 

208.4 
(153.2, 263.8) 

315.0 
(217.1, 412.9) 

 P<0.0001   P=0.996 
 

Plasma RvD1 (pg/ml) 
Baseline 25.6 

(20.6, 30.6) 
24.8 

(20.2, 29.4) 
25.9 

(20.9, 30.8) 
25.4 

(18.5, 32.4) 
 7.4  -1.5 
 (0.5, 14.3) (-8.4, 0.6)  

Post-Intervention 25.6 
(20.2, 30.9) 

34.5 
(27.1, 42.0) 

25.9 
(18.8, 33.1) 

31.4 
(23.0, 39.7) 

 P=0.036   P=0.657 

Plasma 17R-RvD1 (pg/ml) 
Baseline 73.8 

(61.8, 85.8) 
65.6 

(60.2, 71.0) 
75.3 

(66.7, 84.1) 
66.2 

(60.1, 72.2) 
 5.6  0.5 
 (-2.4, 13.6)  (-7.2, 8.2) 
 P=0.168   P=0.906 

Post-Intervention 69.4 
(62.2,76.7) 

73.8 
(63.9,83.7) 

72.3 
(65.8,78.8) 

72.6 
(62.7,82.5) 

 

Plasma RvD2 (pg/ml) 
Baseline 20.9 

(14.8, 27.0) 
18.9 

(12.8,25.0) 
25.7 

(18.8,32.7) 
15.7 

(10.7,20.8) 
 4.5   9.0 
(-21.7, 30.6)  (-16.4, 34.4) 

 
Post-Intervention 

 
19.2 

(10.7, 30.9) 

 
32.9 

(20.8, 45.2) 

 
38.8 

(3.5, 81.1) 

 
31.7 

(20.7, 42.7) 

 P=0.734   P=0.481 
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Figure 1 1 
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