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INTRODUCTION 

Fish oil is rich in omega-3 fatty acids, which are part of a 

key family of polyunsaturated fatty acids (PUFAs). Both 

eicosapentaenoic acid (EPA) and docosahexaenoic acid 

(DHA) are important omega-3 fatty acids that are 

primarily derived from marine-based sources.
1
 

Rheumatoid arthritis (RA) is a chronic systemic 

inflammatory disease of unknown cause. An external 

trigger (e.g., cigarette smoking, infection, or trauma) that 

triggers an autoimmune reaction, leading to synovial 

hypertrophy and chronic joint inflammation along with 

the potential for extra-articular manifestations, is 

theorized to occur in genetically susceptible individuals.
2
 

Fatty acids are categorized into omega-6 or omega-3 

polyunsaturated fatty acids (PUFAs) series liable on the 

situation at which the first double bond from the methyl 

end happens. The omega-6 series fatty acids include 

linoleic acid (LA) and arachidonic acid (AA), and the 
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omega-3 fatty acids include α-linolenic acid (ALA), 

docosahexaenoic acid, and eicosapentaenoic acid (EPA). 

As both fatty series are metabolized by mutual enzymes 

(elongases and desaturases), a competitive interaction 

occurs amongst the fatty acids: the omega-3 PUFA 

family suppresses the metabolism of the omega-6 PUFA 

family, and vice versa, while the suppression in the latter 

case is to a reduced level.
3
 Eicosapentaenoic acid and 

docosahexaenoic acid inhibit activation of the nuclear 

factor κB (NF-κB) and publication of tumor necrosis 

factor α (TNF- α) and interleukin-1 beta (IL-1β).
4,5

  

It has been recommended that the symptomatic advantage 

of a day-to-day omega-3 PUFA consumption of >2.7 

g/day can be overdue and take 2–3 months, and a daily 

omega-3 PUFA consumption is necessary to attain anti-

inflammatory effects.
6
 The main benefit of meta-analysis 

is that it increases sample size, which probably decreases 

the possibility that random fault will yield false-positive 

or -negative relations.
7
 Consequently, the purpose of the 

current meta-analysis was to examine the influence of a 

day-to-day omega-3 polyunsaturated fatty acids intake for 

more than three months on clinical results in patients with 

rheumatoid arthritis. 

METHODS 

Data sources and searches 

We conducted the current meta-analysis using a 

comprehensive search of EMBASE, MEDLINE, 

PubMed, Cochrane Database of Systematic Reviews, and 

Cochrane Central Register of Controlled Trials till 31 

January 2018 for randomized controlled trials that 

examined the influence of omega-3 PUFAs on clinical 

results in patients with rheumatoid arthritis. Both 

semiparametric and parametric methods were used.  No 

language restrictions were imposed. 

Selection criteria 

Studies were included in this meta-analysis if they 

satisfied the following criteria: RCTs which examine the 

influence of a day-to-day omega-3 polyunsaturated fatty 

acids intake for more than three months on clinical results 

in patients with rheumatoid arthritis, all of whom were 

randomized to receive treatment or placebo. The 

investigators reported relative risks (RRs) with 95% CI. 

Data extraction 

The final data were abstracted from each study using 

standardized form: the first author’s name, year of 

publication, number of patients, age, study location, 

follow-up duration, NSAID intake, and duration of 

illness. These factors were chosen because they represent 

the most important variables for assessing patient risk and 

treatment of patients. Flow diagram showing the selection 

criteria of assessed studies.
8
 

Statistical analysis 

The present meta-analysis utilized Stata version 12.0 

software for statistical analysis. Mean difference (MD) 

were calculated for continuous variables. Pooled odds 

ratios (OR) were calculated for discrete variables. 

Heterogeneity amongst the trials was determined by 

means of the Cochran Q value and quantified using the I
2
 

inconsistency test with a significance set at the P-value 

<0.10 or I
2
 score >50%.

9
 DerSimonian-Laird random-

effect meta-analysis was adopted when obvious 

heterogeneity existed.
10

 

RESULTS 

We recognized 245 citations using the search strategy. Of 

these, we excluded 151 after examining the title and 

abstract including removal of duplicates. We retrieved 

and evaluated 15 articles in more detail, of which 7 

articles were excluded, leaving 8 studies that were 

eligible for inclusion (Figure 1). Main characteristics of 

included studies have been summarized in Table 1.  

 

Figure 1: Flow diagram showing the selection criteria 

of assessed studies.  

Two of the eight studies comprised examined NSAID 

consumption. No significant development was perceived 

in the omega-3 PUFA group as compared with controls 

for any clinical results excluding decreased NSAID 

consumption. Pain (SMD−0.55, 95% CI 0.17–0.027, 

p=0.57) (Table 2).  
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Meta-analysis showed that omega-3 PUFAs had a clear 

influence on NSAID consumption (SMD−0.52, 95% CI 

−0.92 to −0.12, p=0.01) without between-study 

heterogeneity (I
2
=0%) (Table 3). 

Table 1: Main characteristics of included studies. 

Study Year Follow-up duration Disease duration Omega-3 PUFAs dose (g/day) 

Nielsen
11

 1992 3 months 5 (1–41) 3.2 (2.0 g EPA, 1.2 g DHA) 

French
12

 1988 3 months 8.0 (1–22) 5.2 (3.2 g EPA, 2.0 g DHA) 

Morley
13

 1993 15 months 4.7 (1–18) 2.9 (1.71 g EPA, 1.14 g DHA) 

Skoldstam
14

 1992 6 months 18 (4–41) 3.0 (1.8 g EPA, 1.2 g DHA) 

Berbert
15

 2005 6 months 15±12 3.0 (1.8 g EPA, 1.2 g DHA) 

Limburg
16

 1990 3 months 18 (6–30) 3.4 (2.04 g EPA, 1.32 g DHA) 

Sundrarjun
17

 2004 6 months 4.4±1.9 3.4 (1.88 g EPA, 1.48 g DHA) 

Kremer
18

 1990 6 months 12.8 (1–30) >2.7 (54 mg/kg EPA, 36 mg/kg DHA) 

Table 2: The effect of omega-3 polyunsaturated fatty acids on pain. 

Study SMD 95% CI 

Nielsen
11

 -0.30 (0.22–0.82) 

French
12

 -0.02 (0.56–0.61) 

Skoldstam
14

 0.03 (0.63–0.57) 

Berbert
15

 -0.61 (0.19–1.39) 

Limburg
16

 -0.26 (0.50–1.02) 

Sundrarjun
17

 0.66 (1.25–0.07) 

Kremer
18

 0.27 (1.25–0.48) 

Total -0.55 (0.17–0.27) 

Table 3: The effect of omega-3 polyunsaturated fatty acids on NSAID consumption. 

Study SMD 95% CI 

Skoldstam
14

 0.63 (-0.02–1.25) 

Morley
13

 -0.44 (0.09–0.96) 

Total -0.52 (-0.12–0.92) 

 

DISCUSSION 

Omega-3 PUFAs were not found to improve clinical 

outcome measures except for NSAID consumption. 

NSAID requirements were significantly lesser in the 

omega-3 PUFAs group than in placebo-treated controls; 

therefore, our results propose that taking omega-3 PUFAs 

at dosages of >2.7 g/day for more than three months 

decreased NSAID intake in rheumatoid arthritis patients. 

Additionally, studies by Galarraga et al and Adam et al. 

also showed a reduction in the daily requirement of 

NSAIDs in rheumatoid arthritis, while the information 

were not encompassed in the current study as they did not 

meet inclusion criteria.
19,20

 This result is significant since 

there are growing worries regarding the contrary 

influence of NSAIDs, which are the most regularly 

recommended medication for rheumatoid arthritis 

patients.  

Acute presentations in patients with RA are commonly 

due to an exacerbation of known disease or 

manifestations in other organ systems or other disease 

sequelae. Patients presenting with an initial onset of 

previously undiagnosed possible RA require symptomatic 

treatment with NSAIDs and rapid referral for definitive 

diagnosis and institution of DMARD therapy. A delay of 

as little as 2-3 months in initiating joint-sparing therapy 

results in significant irreversible joint damage measured 

radiographically at 5 years. In patients with known 

disease, increased pain, edema, and dysfunction are 

characteristics of rheumatoid flare (exacerbation). Flares 

may be local or systemic in nature. Laboratory evaluation 

may reveal elevation in acute-phase reactants. Treatment 

consists of rest, NSAIDs, DMARDs, short courses of 

steroids (2-4 weeks), and, possibly, intra-articular steroid 

injections. Pain relief is important and may necessitate 

short-term use of narcotic analgesics.
21,22

 The relation 

between omega-3 PUFAs and NSAID consumption was 

based on meta-analysis of only two case-control studies. 

Use of NSAIDs was reduced, but clinical outcomes were 

not improved significantly. This appears counter-intuitive 

as NSAID utilized by patients is to decrease pain. 

Consequently, further studies are required to answer the 

question as to whether omega-3 PUFAs reduce NSAID 

requirements in rheumatoid arthritis patients. 
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Omega-3 PUFAs might lessen pain and inflammation in 

RA through the following mechanisms. Omega-3 PUFAs 

competitively constrain the creations of PGE2 and LTB4, 

which in turn constrain the triggering of the NF-κB, and 

consequently the discharge of the inflammatory cytokines 

such as IL-1β and TNF-α. RA is related with a 2-fold 

increase in cardiovascular mortality. Fish oil has a 

favorable effect on plasma lipids and reduces blood 

pressure through vascular PGI2 synthesis. Reduced 

arterial stiffness and antiarrhythmic effect are other 

benefits of fish oil. Therefore, fish oil can decrease CV 

risk in rheumatoid arthritis patients.
23

 

CONCLUSION  

The use of omega-3 PUFAs at dosages of >2.7 g/day for 

more than three months can be effective at decreasing 

NSAID use in rheumatoid arthritis patients. Nevertheless, 

further studies should be made to make a better 

understanding of the potential biological mechanisms. 

Large-scale and long-term randomized controlled trials in 

various populations must be carried out in future studies 

to deliver more significant evidence. 
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