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ABSTRACT
Rheumatoid arthritis (RA) is a systemic, debilitating, chronic inflammatory autoimmune disorder.
There are interventional studies in which vegan , mediterranean and elementary diet were administered in
different patient populations and have proven to be beneficial. There are only few studies available to the best
of our knowledge which have reviewed effect of diet on RA.Objective of this mini review is to discuss the
influence of various diets on clinical outcome of RA and to propose a possible beneficial role of a combination
diet on improving RA which can be monitored through biomarkers.
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BACKGROUND
Rheumatoid arthritis (RA) is a systemic, debilitating, chronic inflammatory autoimmune disorder
affecting approximately 1% of the world population (1). The disease severely impacts quality of life with
increased morbidity and reduced life expectancy. With the rapidly expanding population with RA, the disease
has put a lot of economic burden on the society.
With undefined pathogenesis, different studies report a blend of environmental, immunological and
genetic factors responsible for full expression of the disease. These factors, however, contribute approximately
50% to the risk of development of RA while the rest may be contributed by host–environment interactions(2).
Patients with RA generally complain of gastrointestinal tract problems particularly dyspepsia (bloating,
postprandial fullness, nausea, early satiety, epigastric pain, and burning and belching), mucosal ulceration, and
altered bowel habits (constipation/diarrhea) (3). An altered intestinal microbiota has thus been implicated in
the etiopathogenesis of RA (4-6). Recently,Littman laboratory identified Prevotella copri significantly prevalent
in RA patients than healthy controls providing the support that the “gut-joint axis” hypothesis is relevant for
human rheumatic diseases and may lead to pathogenesis of RA (7).
Dietary Interventions in RA
With the increasing evidence of altered microbiota in the gut of RA patients being responsible for
pathogenesis as well as disease progression, it would be desirable to advocate a supplemental “diet therapy
”to RA patients(5,7). Various dietary plans for RA have been reported since long (8) and are being repeatedly
projected (9-13), such as vegan (14-17) or Mediterranean diets (18). This has been repeatedly reported that
vegan diet is clinically beneficial for disease remission in RA patients (44–46). Studies conclude that the
improvements in disease activity might have been a result of reduction in immune-reactivity to certain food
antigens in the gastrointestinal tract that were eliminated by changing the diet (14-16).
Mediterranean diet is rich in oleic acid, omega-3 fatty acids, unrefined carbohydrates, and
phytochemicals. A study conducted by Sköldstam et al. concluded that on administration of Mediterranean
diet to RA patients, inflammation was reduced, vitality and physical functions were improved (18).
Rosillo et al. have shown that administration of extra virgin olive oil in CIA mice (type II collageninduced arthritis) reduced the serum levels of cartilage oligomeric matrix protein (COMP) and
metalloproteinase-3 (MMP-3) that are the predictive markers of cartilage and joint damage in RA due to antioxidant property. The expression of pro-inflammatory cytokines including IL-1β, TNF-α, and IL-17, involved in
progression of the disease, was also reduced. The study concluded that mice fed with olive oil had reduced
cartilage destruction, joint edema, and arthritis development, and thus, olive oil may be beneficial in
preventing RA (19).
Elemental diet provides food in simplest form consisting of glucose, vitamins, trace elements, and
essential amino acids, is hypoallergenic, contains all nutrients for daily requirements, and is thought to be less
immunogenic. In the clinical trial conducted by Podas et al. (20), RA patients were given an elemental diet for 2
weeks. A large proportion of patients (72%) taking this elemental diet had more than 20% improvement in
pain, early morning stiffness, and the Ritchie articular index (RAI). Similarly, Kavanagh et al. and Holst-Jensen
et al. reported effects of different elemental diets with improvement in clinical and symptomatic parameters
helping patients with food-aggravated disease conditions(21,22). Patients treated with elemental diet showed
reduced symptoms of RA but relapsed on discontinuation (21).
Biomarkers in RA
Various biomarkers have been developed which can predict the severity of the disease progression,
monitorization of disease evolution and responsiveness to therapy.As per“treat to target” recommendations, 3
composite scores for the monitorization of the disease evolution used are: disease activity score (DAS 28),
simple disease activity index (SDAI) and clinical disease activity index (CDAI). For a better monitorization of the
disease activity, a test that includes several biomarkers under the name “multi-biomarkers disease activity test
(MBDA)”.
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The introduction of biological therapies in the management of RA represented a major step forward
for a better control of the disease. High costs and patient exposure to severe adverse reactions determined the
need to identify biomarkers that can distinguish pretreatment responders vs. nonresponder patients. Over
time, several potential biomarkers were tested and identified with this role, but none were adopted in practice.
In a study that included 279 patients with early forms of RA, followed for five years by clinical
examination, serological and imaging tests, the presence of anti-CCP at diagnosis was associated with a more
important radiological progression and severe forms of disease (23).Serum markers like anti-MCV , cartilage
oligomeric matrix protein (COMP) and serum calprotectin were the markers tested in order to know the
responsiveness to therapy(24-29). High levels of calprotectin can appear in RA and other various inflammatory
conditions [25]. Surviving, a tumoral biomarker, which belongs to the family of inhibitors of apoptosis, has been
reported in patients with RA [26].
Aim of this review was to propose on administration of vegan diet which is a combination of
nutrients of Mediterranean and elemental diet which may be proved beneficial for rheumatoid arthritis in
relieving symptoms by reducing inflammation and as well as by increasing the responsiveness to therapy. The
beneficial effect of diet may be assessed clinically as well as by monitoring serum biomarkers.
There are interventional studies in which vegan, Mediterranean and elementary diet in different
patient populations and have proven to be beneficial. But a nutritional formula, which includes all the
components of above mentioned three types of diet can be formulated, efficacy of which can be tested
clinically, as well by assessing serum biomarkers. There are only few studies available to the best of our
knowledge which have similar study design.
Future Perspectives
A research study can be carried out to test the efficacy of the vegan diet in improving symptoms of RA
patients .In addition, the serum biomarkers which predict prognosis, monitor disease severity and
responsiveness to therapy among RA patients who are on vegan dietand those without supplementation can
be compared.
Expected outcome of such research endeavour
•
•
•

If the study results prove the efficacy of the vegan nutritional formula , its regular supplementation to
RA patients may be recommendable.
This may help in improving the symptoms, slow down the disease progression, may enhance patients
responsiveness to pharmacological treatment.
Such diet may be a cost effective adjunct therapy,if it reduces the dosage of drugs required.
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