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Omega-3 Fatty Acids for the 
Treatment of Rheumatoid Arthritis
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THE USE OF OMEGA-3 DIETARY FATS COMBINED WITH THE STANDARD

medication therapy for management of rheumatoid arthritis
(RA) has the potential to directly improve quality of life, decrease
side effects, and collaterally decrease mortality from cardiovascular
disease. Patients with RA generally do not have the traditional car-
diovascular risk factors of hypertension, diabetes, and hyperlipi-
demia. Yet they do have an increased risk of death from cardiovascu-
lar disease relative to age- and sex-matched controls in the general
population.1,2 This is particularly true for women younger than age
65 and for seropositive (rheumatoid factor-positive) individuals.3

Inflammation is a root pathophysiologic process for both RA
and coronary heart disease. Since the chemical mediators of the
inflammatory process are lipid derivatives, manipulation of the
composition of dietary fats has become an important therapeutic
tool that can be used adjunctively with the standard pharmacolog-
ics—such as nonsteroidal anti-inflammatory drugs (NSAIDs),
steroids, slow-acting antirheumatic drugs (SAARDs), disease-mod-
ifying anti-rheumatic drugs (DMARDs), and biologics—to miti-
gate the production of the inflammatory milieu in the joint space
and the endothelium of blood vessels.

The dietary fats studied for this purpose include the omega-3
polyunsaturated fatty acids (PUFAs), specifically eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA) found in fish oil, as
well as alpha-linolenic acid (ALA) from plant sources.

Categories of Fat
Fatty acids are compounds of carbon, hydrogen, and oxygen with a

chemical structure that renders them hydrophobic (water insoluble).
They are categorized as saturated (no double bonds in the carbon
chain), monounsaturated (one double bond), or polyunsaturated (more
than one double bond). These chemical structures are responsible for
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their physical properties. Saturated fats, such as butter and
marbling in animal meats, form solids at room tempera-
tures. Monounsaturated fats, such as olive oil, are liquid at
room temperature but form solids when refrigerated.
Polyunsaturated fats, found in grain and seed oils, are liq-
uid both at room temperature and when refrigerated.

Polyunsaturated fatty acids are further classified as
omega-3 and omega-6 PUFAs. The biochemical number-
ing system for the carbon atoms of fats depends on the
location of the first double bond with respect to the
methyl (omega) end of the fatty acid molecule. For
instance, the omega-3 PUFAs have their first double bond
located at the third carbon atom; the omega-6 PUFAs
have the first double bond at the sixth carbon position;
and oleic acid, an omega-9 fat contained in olive oil, has
its only double bond located at the ninth carbon position.
Linolenic acid (LA) and ALA are considered essential
fatty acids because they cannot be synthesized by humans
and must be ingested through the diet.4,5

PUFA Dietary Composition
Today’s typical Western diet contains a preponder-

ance of omega-6 fatty acids relative to omega-3 fatty
acids. In the early 1900s, the ratio of omega-6 to omega-
3 fatty acids was 4:1. This has increased dramatically to
greater than 25:1 due to the partially hydrogenated fatty
acids used to extend the shelf life in snack and processed
convenience foods. These trans fats are a major source

of omega-6 fatty acids; other sources include beef, poul-
try, nuts, grains, and vegetable and seed oils. Since
omega-6 PUFAs are subunits of arachidonic acid, the
body’s primary inflammatory precursor, this dietary
change may play a role in the high incidence of chronic
inflammatory conditions seen today.6

Table 1 lists the major types of oils used in food
preparation and the primary type of PUFA they supply.7

Soybean oil is included in both categories because it is
higher in omega-6 fatty acids than most omega-3 oils.
Table 2 lists food sources of omega- 3 fatty acids.8

Pharmacologic Actions of Omega-3 Fatty Acids
EPA and DHA are precursors to a group of eicos-

anoids (prostaglandins, leukotrienes, and thromboxanes)
which have anti-inflammatory, antithrombotic, and
vasodilatory effects. Although EPA and DHA also can
be produced endogenously from dietary ALA, the con-
version process is inefficient because ALA and omega-6
fatty acids are competitive substrates for the rate-limit-
ing enzyme delta-6 desaturase, which controls the meta-
bolic conversion of the omega-6 and omega-3 PUFAs
into their respective eicosanoids. The greater concentra-
tion of the dietary omega-6 fatty acids, especially arachi-
donic acid, favors its formation into a group of
eicosanoids that have proinflammatory and prothrombic
effects such as tumor necrosis factor-alpha (TNF-alpha),
thromboxane A2, prostaglandin E2, and leukotriene B4.9

The EPA found in fish oil competitively inhibits arachi-
donic acid metabolism, which results in the synthesis of
less thrombogenic and less inflammatory eicosanoids.10 

Eicosanoids are short-lived, lipid-derived mediators
responsible for the profound biological responses that
occur in acute inflammation. In general, those derived
from the omega-3 fatty acids have biological potencies
for the induction of cellular inflammatory responses that
are 1/10 to 1/100 of those derived from the omega-6
fatty acids.11

Pathophysiology of Eicosanoid 
Immunomodulatory Functions in RA 
and Cardiovascular Disease

The arachidonic acid-derived eicosanoids, such as
TNF-alpha and interleukin-1 beta (IL-1 beta), contribute
to the tissue destruction and pain of RA. The presence of
both cytokines has been documented in rheumatoid syn-
ovial fluid and synovium as well as in human atheroscle-
rotic lesions but not in normal vessels.12,13 The biologi-
cal actions of these cytokines cause synovial hyperpla-
sia, leukocyte infiltration, and cartilage degradation, as
well as the medial hyperplasia and leukocyte infiltration
seen in atheromatous blood vessels. Inflammatory
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cytokines such as TNF-alpha and platelet-derived
growth factor activate subendothelial and endothelial
myofibroblast proliferation, which facilitates plaque
growth and proliferation.14,15

As the levels of C-reactive protein (CRP), an acute
phase reactant, rise during periods of RA activity, it also
plays a role in atherogenesis. Elevated CRP levels have
been shown in several studies to increase the risk of car-
diovascular events by a number of mechanisms.16 CRP
is directly related to interleukin-6 levels, a cytokine that
promotes leukocyte adherence to the blood vessel
walls.17 CRP also stimulates macrophages to produce
tissue factor, an important procoagulant found in athero-
sclerotic plaques.18

Medications used to treat RA may contribute to the
atherosclerotic process. Corticosteroids, though used in
low dosage, have a recognized atherogenic effect that is
mediated through their effects on plasma low-density
lipoproteins. Two studies, however, failed to show an
association between cardiovascular mortality and steroid
use in RA.19,20 Methotrexate and sulfasalazine may cause
atherogenesis due to their antifolate effects with subse-
quent hyperhomocysteinemia. Elevated homocysteine

levels are a known risk factor for atherothrombosis since
homocysteine is directly toxic to endothelial cells
because it potentiates LDL oxidation and has prothrom-
bic effects. The standard use of folate supplementation
with methotrexate, however, mitigates this risk.21

Cardiovascular Mortality and RA 
One study examined the mortality of an inception

cohort of 1,236 patients who were in the primary care-
based Norfolk Arthritis Register in the United Kingdom
and were followed over a nine-year period.2 All patients in
the study group had RA duration of fewer than two years
at study entry. The researchers found that women who
were seropositive at baseline were twice as likely to die of
cardiovascular causes as were women in the general pop-
ulation. When stratified by age at death, women younger
than 65 had a threefold increased risk of dying from car-
diovascular disease compared with women in the general
population.2 In another study, 3,501 male and female RA
patients from four centers in the United States and Canada
were followed prospectively over 35 years.1 The overall
standardized mortality ratio (the ratio of observed deaths
in the group under study to expected deaths in the general
population) was 2.26 with the majority of deaths attrib-
uted to cardiovascular disease. 

Dietary Studies
One study showed that ingestion of encapsulated fish

oil supplements resulted in suppression of mononuclear
cell TNF-alpha and IL-1 beta synthesis.22 However, the
cost and inconvenience of ingesting large numbers of
pills daily affected patient compliance. In an eight-week
dietary intervention study with a parallel, crossover
design, two groups of 15 healthy males received an
omega-3 (flaxseed oil) enriched diet or an omega-6 (sun-
flower oil) diet. The flaxseed group’s diet was low in
omega-6 PUFA content, while the sunflower group main-
tained their usual omega-6 PUFA diet and used sunflower
oil, spreads, and dressings. Each group maintained its diet
for eight weeks; after the first four weeks, both groups
received fish oil capsules that provided 1.62 g/d EPA and
1.08 g/d DHA. Four weeks after the initial dietary inter-
vention, the flaxseed oil group showed a decrease in pro-
duction of TNF-alpha, IL-1 beta, thromboxane B2, and
prostaglandin E2 of 30%, 31%, 29%, and 39%, respec-
tively, whereas there was no change in the production of
these inflammatory mediators in the sunflower group.
After four weeks of fish oil supplementation, the flaxseed
and sunflower groups showed respective inhibitions of
77% and 70% in TNF-alpha, 81% and 78% in IL-1 beta,
48% and 52% in thromboxane B2, and 28% and 55% in
prostaglandin E2. This dietary intervention study showed
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Table 1

Predominant essential fatty acids in common oils7

Omega-3 Oils Omega-6 Oils

Canola Borage seed

Fish Corn

Flaxseed Cottonseed

Soybean Soybean

Walnut Grapeseed

Peanut

Primrose

Safflower

Sesame

Sunflower

Table 2

Food sources of omega-3 fatty acids: 
EPA, DHA, and ALA8

Food Serving Size EPA (g) DHA (g) ALA (g)

Pacific herring 3 oz 1.06 0.75

Sockeye salmon 3 oz 0.45 0.60

Rainbow trout 3 oz 0.40 0.44

Flaxseed oil 1 Tbsp 8.5

English walnuts 1 oz 2.6

Flaxseeds 1 Tbsp 2.2

Walnut oil 1 Tbsp 1.4

Canola oil 1 Tbsp 1.2

Firm tofu ½ C 0.7



that the increased intake of omega-3 fatty acids coupled
with dietary restriction of omega-6 PUFAs resulted in
decreased levels of inflammatory mediator production
whether the ingested omega-3 fatty acid was EPA from
fish oil or its biosynthetic progenitor ALA.23

Clinical Studies
Two epidemiologic studies showed a decreased

prevalence and milder course of RA in Eskimos and
Faroe Islanders compared with Europeans.24,25 Both
populations consume diets high in marine-source
omega-3 fatty acids. In a population-based case-control
study of women in western Washington, 324 incident
RA patients were compared with 1,245 controls using a
validated food-frequency questionnaire. The researchers
found that consumption of more than two servings per
week of baked or broiled fish (other than tuna) was asso-
ciated with a decreased risk of RA (adjusted odds ratio =
0.57, P for trend = 0.01). Although a retrospective, recall
study, when the researchers restricted the analysis to
cases seropositive for rheumatoid factor, the association
with intake of baked/broiled fish was stronger with an
adjusted odds ratio of 0.32.26

In a placebo-controlled, double-blind, randomized
15-week study of 50 RA patients whose dietary omega-
6 fatty acid intake was restricted to < 10 g/d, researchers
found that patients given 40 mg/kg/d of fish oil experi-
enced a modest, but statistically significant, improve-
ment in measurement of clinical disease activity includ-
ing duration of morning stiffness, the patient and physi-
cian global assessment of arthritis activity, and the
Health Assessment Questionnaire score.27 However,
these clinical improvements did not occur until the
patients had taken the supplement for 15 weeks. This
time interval to clinical improvement after initiation of
omega-3 fatty acid supplementation is in agreement with
other findings28-30 of fish oil supplementation in RA
patients. All patients in the study were maintained on
stable antirheumatic and anti-inflammatory medication
regimes.27 This may have modulated the beneficial
effects of the fish oil, since the medications and the
omega-3 fats have overlapping effects with regard to the
reduction of inflammation.

In a meta-analysis of 10 studies in which fish oil sup-
plementation effects on RA had been reported,
researchers chose a 12-week time as the common time
in all the studies for a pooled analysis.31 The results
showed statistically significant improvement for tender
joint number and morning stiffness in the fish oil group
as compared to placebo. The researchers then examined
the primary data sets from each study in the meta-analy-
sis to identify potential cofounders such as age, gender,

rheumatoid factor status, disease duration, and medica-
tions. Both analyses supported the significant reduction
in the number of tender joints and the duration of morn-
ing stiffness with the use of omega-3 fatty acids but no
other outcome measures were changed significantly.
The fact that NSAIDs and SAARDs were continued
throughout the trial period that fish oil was ingested
most likely moderated the anti-inflammatory effects of
the omega-3 fatty aids.31,32

Drug/Diet Treatment Combinations for RA
Antirheumatoid drugs, which require the suppression

of omega-6 eicosanoid production or action for their
therapeutic effect, may show greater efficacy if the drug
treatment is combined with a dietary regimen that is
composed of a LA/ALA ratio closer to the more favor-
able 4:1 ratio. One study found an additive interaction
between dietary EPA and the DMARD auranofin for the
inhibition of LTB4 synthesis.33

The possibility of a drug-sparing effect of a dietary
supplement is an important aspect of treatment for RA
patients because, although therapeutic effects of phar-
maceuticals frequently are documented in drug trials in
the short term, long-term observational studies indicate
that most patients have chronic progressive disease
despite therapy34 and frequently undergo changes in
their drug regimens, either due to lack of efficacy or tox-
icity. Prashker et al estimated that the toxicities of RA
pharmacotherapies contribute about 60% of the total
cost of treating RA patients in the United States.35

As the dietary ratio of LA/ALA approaches the more
optimum 4:1 ratio, increased fruit and vegetable con-
sumption are recommended to replenish antioxidant
stores that may be depleted with long-term fish oil sup-
plementation. Meydani et al noted significant reductions
in plasma alpha-tocopherol levels with an increase in
lipid peroxides in a group of 15 young healthy women
and 10 healthy older women after three months of EPA
(1.68 g/d) and DHA (720 mg/d) supplementation.36 This
indicates that fish oil consumption may require a graded
increase in vitamins E and C intake to ensure the dietary
intake does not increase free radical production, which
ultimately could worsen cardiovascular outcomes.37

Dosage
Dosage of fish oil supplements should be based upon

the amount of EPA and DHA in a product rather than the
total amount of fish oil. A common amount of omega-3
fatty acids in fish oil capsules is 0.18 g (180 mg) EPA
and 0.12 g (120 mg) DHA. The source should be wild
rather than farm-raised fish.38 Clinical trials have used a
range of doses, most commonly between 3-5 g/d of EPA
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and DPA. The duration of the supplementation has
ranged from 12-52 weeks for RA. When choosing fish
oil supplements, it is important to have third-party verifi-
cation of product quality and safety, such as the Con-
sumer Lab seal of approval, which means the manufac-
turer’s claimed EPA and DHA content has been evaluat-
ed and verified, tested for purity (i.e., the presence of
methylmercury, polychlorinated biphenyls, and dioxin),
and tested for freshness as oxidation of the fish oil gen-
erates free radicals and renders them unsuitable for
ingestion. Since neither the FDA, the Environmental
Protection Agency (EPA), nor any other federal or state
agency routinely tests fish or marine oil supplements for
quality prior to sale, third-party verification of product
quality and safety is important.39

Adverse Effects
Persons allergic or hypersensitive to fish should avoid

products containing fish oil or omega-3 fatty acid prod-
ucts derived from fish. Persons with nut allergies should
avoid ALA or omega-3 fatty acid products derived from
the types of nuts to which they are reactive. 

Gastrointestinal symptoms are common with the use
of fish oil supplements, with up to 5% of patients in clin-
ical trials affected. The most common symptoms are
nausea, increased eructation, reflux, indigestion, and a
fishy aftertaste. Diarrhea may occur and can become
severe at very high doses. Such side effects can be mini-
mized if the fish oils are taken with meals and if low
doses are increased gradually.38

FDA has classified intake of up to 3 g/d of omega-3
fatty acids from fish as generally recognized as safe. The
Department of Health and Human Services and the EPA
have recommended that pregnant and breast-feeding
females and young children avoid eating shark, swordfish,
king mackerel, and tile fish because these large predatory
fish contain elevated levels of methylmercury. An on-line
brochure prepared by the FDA on this subject can be
found at www.cfsan.fda.gov/~dms/admehg3b.html. Since
methylmercury accumulates in fish meat and not in the
oil, commercial fish oil supplements appear to contain
almost no mercury.38

Persons on any type of antiplatelet or anticoagulant
medication should take omega fatty acid supplementa-
tion with caution and have their INRs and bleeding
times checked regularly, as concomitant use can prolong
bleeding times unpredictably.40,41

Fish oil taken for several months may result in a vita-
min E deficiency and depletion of antioxidant levels. It
is important to incorporate the recommended five serv-
ings of fresh fruit and vegetables into a heart- and joint-
healthy diet when taking these supplements. Vitamin E

(as d-alpha-tocopherol) and often vitamin C are added to
encapsulated fish oils to prevent lipid peroxidation, but
the amounts added may not be adequate to replenish
depleted levels in individual patients.37 A recommended
regimen would include 400 IU/d vitamin E, 200 mg/d
vitamin C, and 200 mcg/d selenium.6

Storage Considerations
Omega-3 fatty acid supplements are subject to denatu-

ration by light and heat. Check cooking temperatures for
all oils to be certain the smoke point is not exceeded dur-
ing the cooking or baking process. They must be main-
tained in dark containers and in cool dry places for maxi-
mum shelf life. Some require refrigeration after opening. 

Conclusion
Diets with increased ratios of omega-3 to omega-6

fatty acids can decrease the production of TNF-alpha
and IL-1 beta, thus providing a more favorable back-
ground environment for the effective application of drug
therapies for RA. In addition, dietary supplementation
of 2-3 g/d of DHA and EPA as fish oil supplements or
fatty fish meals provides a direct source of omega-3 fatty
acids, which has the potential for sparing pharmaceuti-
cals and decreasing the side effect profile and mortality
from cardiovascular diseases in RA patients. Omega-3
fatty acid oils and supplements have finite shelf lives and
requirements with regard to temperatures at which they
are used for cooking. Since omega-3 fatty acids can pro-
long bleeding times, their use in patients on anticoagu-
lants should be monitored carefully. 

Recommendations
For patients with RA, dietary supplementation of up

to 3 g/d EPA + DHA fish oil or 2-4 g/d ALA oil for veg-
etarian patients and dietary counseling to limit omega-6
fatty acid intake, are important adjunctive measures. The
duration of time the therapy should be continued has not
been established, but beneficial effects may take at least
three months to occur. Patients on chronic fatty acid sup-
plementation may run the risk of depletion of antioxi-
dants. Therefore, it is also important to follow a heart-
and joint-health diet which includes five servings of fruit
and vegetables daily.   ❖
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Dietary Phytoestrogens 
and Lung Cancer Risk
By Louis Kuritzky, MD
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Source: Schabath MB, et al. Dietary phytoestrogens and lung cancer
risk. JAMA 2005;294:1493-1504.

LUNG CANCER REMAINS THE LEADING CAUSE OF CANCER

death in the United States, and has recently sur-
passed even heart disease as a cause of mortality among
men who smoke. Past epidemiologic data suggested that
dietary constituents such as vitamin A and beta-carotene
might be important modulators of lung cancer risk but,
unfortunately, interventional trials did not support the
optimism generated by observational data.

Phytoestrogens are compounds in the diet that have
weak estrogen-like activity. The three main phytoestro-
gen classes are isoflavones, lignans, and cumestrans.
Epidemiologic data have shown that in populations with

a low incidence of lung cancer, plasma levels of
isoflavones and lignans are high. 

Schabath et al studied the relationship between intake
of phytoestrogens and lung cancer risk in a prospective
case-control study (n = 3,409). Data were obtained by
personal interviews querying food intake over a nine-
year period of observation. 

Among the study population, there was an equal fre-
quency of never-smoking history: approximately 16%.
This also helps to remind us that as many as one out of
six lung cancer cases occur in non-smokers. 

There was a linear inverse relationship between dietary
phytoestrogens and lung cancer which proved to be statis-
tically significant, but was primarily driven by data
accrued in men. Those individuals in the highest intake of
dietary phytoestrogens enjoyed a 46% relative risk reduc-
tion for lung cancer compared to controls. These data are
consonant with previous information suggesting that
estrogenic hormone therapy is protective for lung cancer
in women. In nonsmokers, trends towards benefit were
more prominent than in smokers or former smokers, but
the small numbers of study subjects precludes definitive
conclusions.   ❖
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CME Instructions
Physicians participate in this continuing medical education

program by reading the article, using the provided references for
further research, and studying the questions at the end of the
article. Participants should select what they believe to be the
correct answers, then refer to the list of correct answers to test
their knowledge. To clarify confusion surrounding any ques-
tions answered incorrectly, please consult the source material.
After completing this activity, you must complete the evalua-
tion form provided and return it in the reply envelope provided
at the end of the semester to receive a certificate of completion.
Upon receipt of your evaluation, a certificate will be mailed.

CME Questions
10. Concomitant use of omega fatty acid supplements

can prolong bleeding times.
a. True
b. False

11. Methylmercury is a significant contaminant in fish oil. 
a. True
b. False

12. Patients with rheumatoid arthritis are at greater risk
of cardiovascular disease than the general population. 
a. True
b. False

Answers:10. a, 11. b, 12. a. 
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NCCAM Awards First Director’s Fellowships
for CAM Research

The National Center for Complementary and Alterna-
tive Medicine (NCCAM), a component of the National
Institutes of Health, has selected the first two fellows for
the NCCAM Director’s Fellowship in Complementary
and Alternative Medicine (CAM) Research.

The primary goal of the fellowship is to prepare new
fellows for careers as independent CAM investigators.
The fellowship provides full research support for two
years of clinical, translational, and/or laboratory
research. The fellows were selected from a highly com-
petitive international pool of applicants.

The fellows will join the NIH Intramural Research
Program and conduct research on CAM topics in the
laboratories of senior scientists of other Institutes and
Centers across the NIH. Under the mentor’s guidance,
the fellow will serve as a “bridge” between the mentor’s
laboratory, where the work will be performed, and
NCCAM.

The first two NCCAM Director’s fellows are:
• Patrick P. McCue, who received his PhD in molec-

ular and cellular biology from the University of
Massachusetts-Amherst in 2004. He is currently
studying the molecular effect of space radiation on
the biology of yeast at NASA Ames Research Cen-
ter in California. James Phang, MD, of the Nation-
al Cancer Institute, will mentor McCue while he
studies the effects of chemical compounds from
botanical extracts on mechanisms of cancer cell
death.

• Marni N. Silverman, who received her PhD in neu-
roscience from Emory University in Atlanta in
2005. She will be working with Esther Sternberg,
MD, of the National Institute of Mental Health.
Silverman will study glucocorticoid resistance,
which contributes to individual variability in
responses to stress. Her research will help shed
light on the influence of CAM therapies on the
responses of the brain and body to stress. 

The NCCAM Director’s fellowship is funded in part
by the Prince of Wales Foundation.

Art Therapy Can Reduce Pain and Anxiety in
Cancer Patients, Study Says

A study published in the January issue of the Journal
of Pain and Symptom Management found that art thera-
py can reduce a broad spectrum of symptoms related to
pain and anxiety in cancer patients. In the study done at
Northwestern Memorial Hospital in Chicago, cancer
patients reported significant reductions in eight of nine
symptoms measured by the Edmonton Symptom
Assessment Scale (ESAS) after spending an hour work-
ing on art projects of their choice. 

Fifty patients from the inpatient oncology unit at
Northwestern Memorial were enrolled in the study over a
four-month period. The ESAS is a numeric scale allow-
ing patients to assess their symptoms of pain, tiredness,
nausea, depression, anxiety, drowsiness, lack of appetite,
well-being, and shortness of breath. Eight of these nine
symptoms improved; nausea was the only symptom that
did not change as a result of the art therapy session. 

Each art therapy session was individualized, and
patients were offered a choice of subject matter and
media. When participants could not use their hands or
were not comfortable using the art materials, the art
therapist would do the art-making under the direction of
the subject, or they could look at and discuss photo-
graphic images that were assembled into a book. 

Sessions ranged from light, entertaining distraction to
investigating deep psychological issues, says Nancy
Nainis, MA, ATR, lead author of the study and an art
therapist at Northwestern Memorial Hospital. “We were
especially surprised to find the reduction in ‘tiredness,’”
Nainis says. “Several subjects made anecdotal com-
ments that the art therapy had energized them. This is
the first study to document a reduction in tiredness as a
result of art therapy.”

This study was supported by a grant from the Service
League of Northwestern Memorial Hospital.   ❖
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