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EDITORIALS

RHEUMATOID ARTHRITIS AND THE BALANCE OF DIETARY N-6 AND N-3
ESSENTIAL FATTY ACIDS

R generally regard diet as having little
consequence in relation to either the pathogenesis or
the treatment of rheumatoid arthritis (RA). It is,
therefore, understandable that enquiries from their
patients about diet can be considered a nuisance.
However, a dismissive or negative response wastes
opportunities for conveying positive health messages
and encouraging self-efficacy. Furthermore, published
epidemiological, clinical and mechanistic studies
provide a basis for pertinent health-enhancing dietary
advice.

The central thesis is that the contemporary Western
diet is hyperabundant in n-6 polyunsaturated fatty
acids and sub-optimal in dietary n-3 fatty acids,
particularly in relation to risk for thombotic vascular
disease, arrhythmias and inflammatory disorders [1].
From a biological perspective, this diet has recent
origins which date to the invention of the seed press in
the mid-19th century. Our modern diet is rich in total
fat, yields n-6 fatty acids at q50-fold excess of essential
requirements and delivers a ratio of n-6 to competitor
n-3 fatty acids of 25:1 compared to a ratio of Q2:1 in
pre-industrial diets [1]. This shift is important because
the dietary n-6/n-3 ratio is a determinant of the
leucocyte n-6/n-3 ratio of fatty acids. The two classes
of fatty acids, n-6 and n-3, are metabolized
competitively, including conversion of their 20-carbon
homologues by oxygenase enzymes to homologous
families of eicosanoids (eicosa is Greek for 20).

The eicosanoids include the prostaglandins, throm-
boxanes and leukotrienes that mediate platelet vascular
homeostasis and inflammation. Importantly, particular
n-6 eicosanoids and their n-3 counterparts can have
markedly different biological activities. These differ-
ences have been implicated in the greater disposition
toward thombotic vascular events and inflammatory
diseases observed in communities ingesting strongly
n-6-dominant diets (such as the Western diets) relative
to communities ingesting n-3-dominant diets (such as
the Eskimo diet) [2]. The different activity of n-6
thromboxane A2 and n-3 thomboxane A3 (which is
relatively inactive) [3] is reflected in bleeding times
typical in Western countries and the longer bleeding
times observed in Greenland Eskimos [4].

The effects of dietary n-3 fatty acids on eicosanoids
may explain the low incidence of myocardial infarction
among Greenland Eskimos and Japanese who have a
substantial fish intake. Evidence for a preventive effect
of n-6-reduced, n-3-enriched diets on inflammatory
diseases is less direct. In mice that are strongly
predisposed genetically to systemic inflammatory
diseases, both low-n-6 diets [5] and high-n-3 diets [6]
have been shown to have a marked preventive effect

and a weaker therapeutic effect on established disease.
The Japanese, who consume a diet rich in fish, have a
relatively high frequency of HLA-DRw15 (which bears
the rheumatoid susceptibility motif), but display a
‘paradoxically’ low prevalence of RA [7]. The effects of
dietary fish oils (or n-3 fatty acids derived from fish
oils) have been compared with similarly encapsulated
comparison oils in 11 double-blind, controlled studies
(reviewed in [8]). In all of these trials, modest
anti-inflammatory effects of the fish oil preparations
have been seen.

A reduced requirement for non-steroidal anti-inflam-
matory drugs (NSAIDs) was observed in all three
studies in which this was used as an end point. In
studies to date, a number of design factors could have
militated against more favourable outcomes. These
include over-representation of patients with long-
standing disease, continuation of conventional ther-
apies (including NSAIDs with which n-3 fatty acids
share overlapping biochemical actions), suboptimal
study duration, selection of end points that monitor the
exudative rather than destructive aspects of RA and
unmodified background diets (likely to be rich in
competitor n-6 fatty acids).

Attention to the background diet is important
because oils and spreads rich in n-9 non-essential fatty
acids (a.k.a. monounsaturates, found in olive oil) and
the n-3 precursor fatty acid, a-linolenic acid (ALA;
C18:3n-3, found in flaxseed), can be used to displace
n-6 fats from the diet without increasing undesirable
saturated fat intake. These measures have been shown
to increase the incorporation into cells of n-3 fatty
acids from the diet [9, 10]. An important but
underappreciated biochemical effect of dietary n-3 fatty
acid fortification is significantly reduced synthesis of
interleukin (IL-1b) and tumour necrosis factor-a
(TNF-a) by peripheral blood mononuclear cells
stimulated in vitro. This result has been shown in
separate studies in healthy men [11], pre- and
post-menopausal women [12], and rheumatoid subjects
[13], and has been correlated with cellular levels of
eicosapentaenoic acid (EPA; C20:5n-3), the n-3
competitor homologue of arachidonic acid (AA;
C20:4n-6) [11]. This outcome was most marked with
EPA-rich dietary fish oil supplements, but was also
seen with an ALA-rich diet [11]. Our studies into the
mechanism of this cytokine inhibitory effect have led to
the identification of thromboxane A2 as an autocrine or
paracrine facilitator of IL-1b and TNF-a synthesis (and
therefore a novel target for therapy) [14]. The observed
inhibitory effects of n-3 fatty acids on IL-1b and TNF-a
synthesis justify further studies into the possible effects
of dietary n-3 fatty acid enrichment in RA in the long
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term, with particular reference to measures of function
and tissue damage. In these studies, n-6-rich foods
should be avoided and n-3 fat intake adjusted on an
individual patient basis to achieve and maintain
peripheral blood mononuclear cell EPA levels of e1%
in order to reduce IL-1b and TNF-a synthesis [11]. It
may also be productive to assess the possible value of
n-6-reduced, n-3-fortified diets as a means of extending
the interval to relapse following TNF-a (or IL-1b)
blockade by biological agent therapies.

In summary, sufficient evidence exists to form the
basis for positive health messages that can potentially
reduce unwanted inflammation and protect against
coronary vascular disease and sudden death. The nub
of this advice is to choose foods that provide
substantial amounts of n-3 fatty acids (fish, products
based on n-3-rich seeds and vegetables) and to avoid
foods that are very rich in n-6 fatty acids (products
based on staple polyunsaturated oils, certain nuts).
Variety in n-3-rich and/or n-6-poor foodstuffs and
ingredients has increased in recent years to make these
dietary changes simple and practical procedures. Fish
oil supplements can be added for extra effect. At the
very least, this information should be made available to
patients seeking advice on ways to improve their health
by dietary means, with or without conventional
medications.
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Further Information: Eprints including more detailed
dietary advice can be obtained by e-mail from:
les.field.medicine.adelaide.edu.au.

SHOULD PATIENTS ON HYDROXYCHLOROQUINE HAVE THEIR EYES EXAMINED
REGULARLY?

T antimalarial agents chloroquine and hydroxy-
chloroquine were first used in rheumatoid arthritis
(RA) and systemic lupus erythematosus (SLE) in the
1950s on the basis of uncontrolled observations.
Placebo-controlled studies in the 1960s and 1970s
established that the drugs had a delayed effect in
reducing disease activity in RA at between 12 and 72
weeks [1]. The effect was not always prolonged, but in
some instances remission was achieved. No placebo-
controlled studies have shown evidence of any effect of
either drug on the progression of erosions. Once it had
been demonstrated that they were more effective than
placebo, studies were introduced to compare anti-

malarials with gold, -penicillamine and sulpha-
salazine. The general conclusions of these studies
were that the antimalarials were effective in reducing
most symptoms and signs of active RA, but
significantly less so than the other agents. Withdrawal
of hydroxychloroquine treatment was more likely to be
due to lack of efficacy or loss of control of the arthritis
than to toxicity, when compared with gold [2]. It is
generally agreed that no life-threatening side-effects are
seen with the presently used daily dose of these drugs
(chloroquine 250 mg daily or hydroxychloroquine
200–400 mg daily). There have been no controlled
studies of antimalarial agents in SLE.
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Even in early studies of RA, however, there was
concern and controversy about the incidence and
severity of ocular side-effects. It was generally
concluded that corneal deposits and changes in
accommodation due to effects on the ciliary body were
reversible and not serious. With high daily doses of
chloroquine, after a delay of between a few months and
several years, however, more serious and sight-threat-
ening retinal toxicity was observed [3]. Although
studies varied in the definition of the exact nature of the
lesion, the so-called bull’s eye maculopathy was shown
to be due to toxic effects and related to direct
concentration of the drug in the pigmented layer of the
retina. In some cases, especially if not detected early,
the outcome was severe visual impairment and, in a few
cases, blindness. These reports led to more cautious
dosage regimens; since their introduction, the number
of reports of irreversible visual changes has been
greatly reduced. The lesser retinal toxicity of hydroxy-
chloroquine may simply reflect the fact that this drug
has been used since it was first introduced at relatively
lower doses than those at which chloroquine was used
during the 1950s and 1960s. Reports of progression of
the lesion and worsening visual impairment after
stopping the drug have been published [4].

Some individuals with RA appeared to develop
similar lesions without ever having been exposed to
antimalarial medications [5].

The impression that the early detection of the retinal
lesion was associated with a lesser frequency of severe
visual impairment, and the observation that some
individuals developed moderately severe changes
without noticing any visual disturbance, while others
noticed patchy visual loss, led to the recommendation
that the fundi be examined and a variety of tests be
performed both before the use of either drug and at
intervals of 3–6 months thereafter, even when the drugs
were being used in the low-dose regimens. The best way
of detecting the early lesion is generally agreed to be by
expert direct fundoscopic examination with or without
visual field testing using a red marker and a Snellen
chart. It became usual practice, therefore, to monitor
patients for visual toxicity and such monitoring is
recommended currently in the relevant data sheets.
There is a significant economic cost attached to such a
practice.

Monitoring for drug side-effects is indicated where a
drug produces significant toxicity which can be
detected early and which can be reversed or reduced,
or halted, by stopping the administration of the drug
at this stage.

The cost of monitoring of many anti-rheumatic
drugs is high and therefore it is now being asked

whether such procedures can be justified not only on
pure health grounds, but also on economic grounds.
The normal practice in most rheumatology units of
following an ophthalmological monitoring regime for
patients on antimalarials has come under question.
What is the cost? What is the likelihood of detecting a
lesion at today’s prevalent doses? What happens to the
lesion and, in particular, what happens to visual acuity
if the lesion is detected early and the drug discontinued
at that time? How should we view evidence-based
medicine which asks for statistically proven answers to
these questions? It is easy if the evidence is clear cut and
available, but when the evidence is not properly
controlled or controversial, the position is less clear. Is
it reasonable to stop present monitoring practices on
the basis that no controlled evidence is available? When
should the economic argument become a major player
in this decision? With those questions in mind, the
Clinical Affairs Committee of the British Society of
Rheumatology and the Rheumatology Committee of
the Royal College of Physicians sought a scientific
review of available data. This is published in this issue
of the journal, page 599.

As described in this report, there is insufficient
information to address properly the important
question ‘Should patients on hydroxychloroquine have
their eyes examined regularly?’. At the present time,
such lack of hard data should not deter the careful
clinician from monitoring his or her patients, nor
prevent resource-pressed ophthalmology departments
from arguing that the justification for monitoring
does not exist. Locally negotiated policies are likely to
vary.
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