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Abstract

A study was conducted to see the disease activity suppression role of omega-3 fatty acids with
indomethacin in patients with rheumatoid arthritis. One group received indomethacin (75 mg) only
daily while another group received indomethacin (75 mg) along with omega-3 fatty acids (3 g) daily
for 12 weeks. The main outcome measures were DAS 2-28 joints score, number of swollen joints,
number of tender joints, duration of morning stiffness, grip strength, pain VAS, patients global VAS,
erythrocyte sedimentation rate and C-reactive protein. In terms of outcome both the groups experienced
a modest improvement in disease activity after 12 weeks of treatment. However, compared to
indomethacin-treated group, omega-3 plus indomethacin—treated group achieved a better improvement
in terms of reducing disease activity. Physical functioning, physical role, bodily pain, general health,
vitality, social functioning, grip strength, duration of morning stiffness improved significantly better in
the combination group compared to indomethacin only group. The safety measures included liver and
kidney function tests done didn’t differ between the study groups. This study suggests that omega-3
fatty acid supplementation with indomethacin might ameliorate disease activity and be non-steroidal

anti-inflammatory drugs (NSAIDs) sparing in rheumatoid arthritis.

Introduction

Rheumatoid arthritis is a systemic autoimmune
disease of unknown etiology affect principally the
joints, producing a non-suppurative, proliferative
and inflammatory synovitis often progresses to
destruction of the articular cartilage and ankylosis
of the joints leading to crippling deformities.

There are several options for treating the diseases
and accordingly the prescribing practices of
rheumatologists vary considerably. But over the
last few years there has been a significant shift to
early use of disease-modifying anti-rheumatic
drugs (DMARDs)2. Many of these DMARDSs
decrease disease activity, maintain or improve
physical function and retard radiographic joint
damage®, although patients and physicians are not
satisfied with the long-term results of traditional
therapy. Research is in progress towards finding a
group of new and more effective drugs. Reappraisal
of treatment with earlier drugs such as
corticosteroids”, either alone or in combination with
other drugs®, is also being continued. Results of
intervention with dietary modifications are on the
way forward®.
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A search for the characteristics of diets appropriate
for the treatment of rheumatoid arthritis for the
patients seeking advice to improve their health by
dietary means with or without conventional
medication is deemed essential.

It is intriguing for rheumatologists to note that a-
linolenic acid-rich diet in secondary prevention of
coronary heart disease was reported to reduce the
recurrence of new cardiac events’. The patho-
genesis of atheromatosis involves inflammatory
processes’®, with obvious similarities to those of
rheumatoid synovitis®. In the atherosclerotic plaque
micro-environment, as in synovitis, macrophages
are the principal inflammatory mediators with the
ability to form numerous growth factors and
cytokines®. Nutritional support, in the form of lipids
and antioxidants, may act at the foci of modulation
of cytokine biology by nutrients and, amino acid
provision may alter the availability of substrate for
the production of proteins and peptides which are
important in the inflammatory process’.

A new arena for omega-3 fatty acids has emerged
as an adjuvant to drug therapy leading to synergism
or decreasing the side-effects of non-steroidal anti-



inflammatory drugs (NSAIDs)!°. The potential
anti-inflammatory effects of omega-3 fatty acids
were suggested by previous studies**®. These
researchers found that omega-3 fatty acids may be
used to decrease the daily intake of NSAIDs. They
used diclofenac*®'®, naproxen'’ as supplementa-
tion to omega-3 fatty acid.

To our knowledge no study on omega-3
administered with indomethacin in management of
the rheumatoid arthritis patients has yet been
conducted.

The data generated from the study might be helpful
for formulating a better disease management
protocol for rheumatoid arthritis patients. The
findings of the study might serve as baseline data
for further research leading to formulation of new
concepts and principles for management of disease
in the cost-effective way and might focus attention
of the medical professionals about the use of
omega-3 fatty acid supplementation in patients with
rheumatoid arthritis.

Materials and Methods

The cases of rheumatoid arthritis attending at the
outpatient unit of the Department of Physical
Medicine were taken as the study population.

The inclusion criteria for the patients were:
rheumatoid arthritis according to 1987 ACR
revised criteria, disease duration of >6 months,
disease activity score from 28 joints (DAS 28
score) had to be 3.2 or more indicating active
disease’®. Patients suffering from other medical
diseases including metabolic, endocrine, hepatic,
renal, hematological, pulmonary, cardiovascular or
any other diseases or conditions that demanded
active medical attention were excluded from the
study.

The selected 100 patients were equally distributed
into two groups using a random allocation
procedure. One group (n=50) received 25 mg
indomethacin capsule (Essential Drug Company
Limited, Bangladesh) daily for 12 weeks. Another
group (n=50) received 25 mg indomethacin capsule
plus 3 g omega-3 fatty acids (capsule Meg-3,
Ocean Nutrition, Canada) daily for 12 weeks.
Clinical assessment of disease activity was done by
efficacy variables as: i) disease activity score for
rheumatoid arthritis or DAS 28 and HAQ; ii)
swollen joint count (0-28); iii) tender joint count
(0-28); iv) duration of morning stiffness (in min);
V) grip strength (mmHg); vi) patients’ assessment
of pain or Pain VAS (0-10 cm) and vii) erythrocyte
sedimentation rate. All the study parameters were
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estimated before initiation of treatment and after 12
weeks of continuous treatment.

Collected data were processed and analyzed using
software SPSS for windows, version 11.5. Data
presented on categorical scale were compared
between groups using x° probability test.
Quantitative data were compared between groups
using Student’s t-test.

Results

In course of treatment 9 from indomethacin group
and 10 from indomethacin plus omega-3 fatty acid
group were dropped out.

The mean age of both the study groups was 49.9 +
8.2 and 44.7 + 7.7 years respectively. They did not
differ in age distribution (p=0.144) and the groups
were matched in respect to sex distribution
(p=0.398). Duration of disease, BMI and RA tests
results were identical in either group (p=0.398;
p=0.841 and p=0.406 respectively).

DAS-28, swollen joint count, tender joint count,
duration of morning stiffness, grip strength, pain
VAS, patients global VAS as well as erythrocyte
sedimentation rate, C-reactive protein values before
administrations of either indomethacin  or
indomethacin plus omega-3 fatty acids did not
differ, which evidences that base line study indices
were matched in between the two study groups
(p>0.05; Table I). Swollen joint count, tender joint
count, morning stiffness also decreased 12 weeks
after administration of indomethacin group
(p<0.001), while grip strength markedly increase.

Pain VAS, patients global VAS, erythrocyte
sedimentation rate and C-reactive protein values
significantly (p<0.001) declined in indomethacin
only group 12 weeks after administration of drug.
In the indomethacin plus omega-3 fatty acid-treated
group, DAS-28 substantially (p<0.05) decreased.
Decrease of swollen joint count, tender joint count,
morning stiffness were statistically significant
(p<0.001) while grip strength tended to increase
(Table I).

All recorded values of pain VAS, patients global
VAS, erythrocyte sedimentation rate, C-reactive
protein  markedly increased (p<0.001) in
combination treatment group of indomethacin plus
omega-3 fatty acids.

Indomethacin lowered DAS-28 by 34.2% and
indomethacin plus omega-3 fatty acid lowered by
41.9% (Table II). Indomethacin plus omega-3 fatty
acid lowered DAS-28 indices more than
indomethacin administered alone (p<0.05). Swollen
joint count, tender joint count, morning stiffness



were markedly improved in indomethacin plus
omega-3 as compared to indomethacin alone
(69.8% vs 78.2; 70.9 vs 83.8; 69.4 vs 78.7% respect
-tively). Increase of grip strength was more marked
in combination treatment group (4.24 vs 7.9%)

Pain  VAS, erythrocyte sedimentation rate
improvement were more marked in combination
group compare to indomethacin only, whereas
effect on patients global VAS and C-reactive
protein changes were also identical (Table II).

Table I: Comparison of disease activity before and after treatment with either indomethacin or indomethacin plus omega-3 fatty acids

ns=Non-significance of difference between indomethacin only treated group and indomethacin plus omega-3 fatty acid-treated group before administration of

drug; *Significance of difference between scores before and after administration of indomethacin at p<0.05; **Significance of difference between scores before

and after administration of indomethacin plus omega-3 at p<0.05

Physical functioning, physical role, bodily pain,
general health, vitality, social functioning,
emotional role and mental health scores before
administration  of either indomethacin  or
indomethacin plus omega-3 fatty acid did not differ
(Table I11).

Table I1: Percentage changes of disease activity in study subjects
after treatment

+ indicates increase in percentage, - indicates decrease in percentage

Baseline SF-36 variables in both the study groups
were matched (p>0.05). In the indomethacin-
treated group, physical functioning significantly
increased from 47.5 + 6.4 to 61.6 £ 7.5 (p<0.01).
Physical role and bodily pain significantly
increased as estimated 12 weeks after treatment
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(from 28.3 £ 3.7 to 64.5 + 10.1; p<0.001 and from
33.4 £3.91t062.0 £ 4.5; p<0.001 respectively).

General health, vitality, mental health also
improved (Table IlI). Social functioning and
emotional role were same after 12 weeks of
treatment (p<0.05).

In the indomethacin plus omega-3 fatty acid
treatment group physical functioning (from 47.7 +
7.4 to 68.1 = 6.8, p<0.001), physical role (from
28.0 + 3.9 to 74.3 £ 6.6; p<0.001), bodily pain
(from 33.1 + 3.5 to 65.8 + 4.5; p<0.001), general
health (56.3 + 0.7 to 69.7 * 2.2; p<0.01), vitality
(47.5 + 0.6 to 64.2 + 4.0; p<0.001), mental health
(66.2 £ 13 to 79.2 = 0.7; p<0.02) score
substantially increased from base line (on 0 day) 12
weeks after administration of drugs (Table I11).

Discussion

Rheumatoid arthritis is a chronic inflammatory
condition the exact cause of which is unknown,
though it is believed to be an autoimmune disease.
Treatment plays a key role in controlling the
inflammation and minimizing joint damage.
Treatment usually entails a combination of drug
therapy including NSAIDs and disease modifying
agents.

NSAIDs are frequently used as symptomatic
control of pain, however concern about side effects



Table I11: Comparison of various dimensions of SF-36 before and after treatment with either indomethacin or indomethacin plus omega-3

fatty acids
SF-36 Indomethacin-treated group Indomethacin plus omega-3 fatty acid-treated group
Before treatment After treatment Before treatment After treatment
(n=50) (n=41) (n=50) (n=40)
Physical functioning 475+6.4 61.6 + 7.5%* 477 +£7.4™ 68.1+6.8
Physical role 283+37 64.5 +10.1** 28.0+39 743+ 6.6
Bodily pain 334+39 62.0 + 4.5** 331+35 65.8+4.5
General health 56.3+0.7 68.1+2.5* 56.3+0.7 69.7+22
Vitality 46.7 +0.67 59.6 +5.7* 475+0.6 64.2+4.0
Social functioning 64.6 £1.7 66.4 +4.7™ 64.8+1.8 719+6.4
Emotional role 51.0+1.0 515+15™ 509+1.1 52.7+0.8
Mental health 66.3+1.4 78.3+0.9* 66.2 +1.3 79.2+0.7

ns=Non-significance of difference between these two groups before administration of drug; *Significance of difference between scores before and after
administration of indomethacin at p<0.05; **Significance of difference between scores before and after administration of indomethacin and omega-3 at p<0.05

limited their use and the biological agents remains
the cornerstone .

In our present study we have carefully selected
those patients who did not have any other concomi-
tant diseases or any systemic involvement due to
rheumatoid arthritis. NSAIDs yet play a gold
standard therapy for the patients with rheumatoid
arthritis to relieve pain and reduce the inflammation
caused by the disease. We selected indomethacin as
the NSAIDs, supply ensured by medical college
hospital at conventional doses of 75 mg daily in
divided doses keeping it in mind the side effects
like gastrointestinal bleeding, fluid retention and
NSAIDs induced nephropathy.

The beneficial effects of omega-3 fatty acids in
patients with rheumatoid arthritis have been
increased interest for its role in suppressing the
inflammation. Nutritional supplementation with
omega-3 fatty acids may represent an additional
therapy to the traditional pharmacological treatment
due to the anti-inflammatory properties™™’.
Omega-3 fatty acids are essential because they are
not synthesized in the body and must be obtained
through diet or supplementation.

In this study commercial preparation of omega-3
fatty acids containing 1 g of EPA and DHA (most
commercial fish oil capsule contains 180 mg of
EPA and 120 mg of DHA) has been used 3 g daily
in divided doses in combination with 75 mg of
indomethacin. We used indomethacin with the view
that it is cheaper and freely available and thereby
contribute to better compliance. Our study differs
from others studies in that we used indomethacin
instead of diclofenac or other NSAIDs'®™Y".

In this study we observed that indomethacin alone
and in combination with omega-3 fatty acids were
well-tolerated by all the study population and had a
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favorable safety profile. There were no clinically
notable differences between indomethacin mono-
therapy and combined therapy with indomethacin
and omega-3 fatty acids in respect to the incidence
of adverse clinical or laboratory events.

Among the baseline characteristics, age was almost
identically distributed between indomethacin and
indomethacin in combination with omega-3 fatty
acids. Forty percent of the patients being affected in
4™ decade of life. No sex difference was evident
between groups with male-female ratio being
roughly 1:2. Although it was not the intention of
our study to find the age-sex distribution of
rheumatoid arthritis, the findings were almost
consistent with those of Jayson and Gernan’s
study™®.

Their study demonstrates that women are affected
approximately 3-times more often than men. The
study also describes that no age group is exempted
from the disease and the onset is most common
during the 4™ and 5" decades of life with 80% of
all patients developing the disease between the ages
of 35-50 years™. The study groups were almost
homogeneous in terms of mean duration of illness
and rheumatoid arthritis positivity (80% vs. 86%
respectively). Overweight or obesity was almost
evenly distributed between groups. Thus all the
baseline variables were fairly comparable between
indomethacin and indomethacin in combination
with omega-3 fatty acid groups meeting statistical
prerequisite before the intervention. The groups
were demonstrated to be comparable with respect
of disease activity and all the dimensions of SF-36
Health Survey at baseline. In the present study we
observed that both indomethacin and indomethacin
plus omega-3 fatty acid responded significantly to
treatment reducing the efficacy variables but
response was significantly better in combination



group. Both the groups experienced a modest
improvement in disease activity in terms of almost
in all the efficacy variables. However,
indomethacin and omega-3 combination group
demonstrated a better improvement than
indomethacin alone.

Navarro et al.”® have shown that supplementation
with omega-3 polyunsaturated fatty acids (omega-3
PUFAs) found in fish oils is beneficial for
rheumatoid arthritis patients. Kremer*** has
summarized the current knowledge concerning fish
oils and rheumatoid arthritis and concluded that the
use of 3-6 g of fish oils (omega-3 dietary fatty
acids) daily for 12 weeks or more significantly
diminished joint pain and morning stiffness in
patients™. Several studies’>'®*’" have shown that
the improvement in some patients is significant
enough to allow them to reduce or discontinue
their use of NSAIDs'"",

Other researchers? in an attempt to determine the
long-term effects of fish oil supplementation in
rheumatoid arthritis patients conducted a year-long,
double-blind, randomized study. After 3 months of
supplementation the patients on fish oil alone had
improved considerably when compared to the other
2 groups; but the improvement became more
pronounced after 12 months of supplementation
leading to the conclusion that long-term
supplementation with fish oils benefits rheumatoid
arthritis patients significantly and may lessen their
need for NSAIDs and other rheumatoid arthritis
medications®.

Fortin et al.?® from the Harvard Medical School has
analyzed the results of these studies. Their meta-
analysis covered 10 double-blind, randomized,
placebo-controlled studies aimed at determining the
effect of fish oil supplementation on 8 measures of
arthritis severity including the number of tender
joints, number of swollen joints, extent of morning
stiffness, grip strength, erythrocyte sedimentation
rates, and overall global assessment of disease
severity. The studies involved a total of 368
participants who took fish oil supplements for at
least three months. The meta-analysis revealed a
highly significant decrease in the number of tender
joints and a significant shortening in the duration of
morning stiffness among patients supplemented
with fish oils®.

There is considerable evidence® that fish oil
supplementation can alleviate the symptoms of
rheumatoid arthritis. It is less clear how much of
fish oil is required to exert therapeutic effect to
eliminate the need for NSAIDs. Researchers at the
Albany Medical College found that the fish oil
group achieved a significant improvement of their
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symptoms from the initiation of supplementation
and until the substitution of diclofenac with the
placebo®™.

The  researchers suggested that some
rheumatoid arthritis patients using fish oil
supplementation may be able to discontinue
NSAIDs without experiencing a flare-up of their
disease. They also observed that the benefits
achieved from supplementing with 9 g/day of fish
oil were not greater than those observed in other
studies using only 3 to 6 g/day*. The increasing
consumption of omega-3 fatty acids reduces the
inflammatory mediators of rheumatoid arthritis
and, consequently, allows some patients to reduce
or discontinue use of NSAIDs™*"?*

15-18

Several study?®?*?* suggest that the level of a-

linolenic acid was lower in the synovial fluid of
rheumatoid arthritis patients, but not in their
plasma. The level of DHA (a major component of
fish oil) also tended to be lower in synovial fluids
of rheumatoid arthritis dpatients, but not in their
plasma. The researchers® conclude that rheumatoid
arthritis patients have an abnormal fatty acid profile
and a significant deficiency in certain essential fatty
acids that is omega-3 fatty acid. The mechanism of
the anti-inflammatory and analgesic properties of
omega-3 fatty acid might be their ability to inhibit
cytokine production and inflammatory mediators at
cellular and tissue concentration®*%.

All these evidences and the findings derived from
our study suggest that NSAIDs yet play an
important role in treating patients with rheumatoid
arthritis. Daily supplementation of fish oil can be as
an NSAID-sparing agent in patient with rheumatoid
arthritis.
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