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ROMATOID ARTRITiN KLiNiK TEDAViSINDE KULLANILAN
DIYET YAKLASIMLARININ DEGERLENDIRILMESi

AN EVALUATION OF DIETARY APPROACHES USED IN THE CLINICAL
MANAGEMENT OF RHEUMATOID ARTHRITIS
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OZET

Romatoid Artit (RA), populasyonun %0.5-1.0'ini etkileyen sis-
temik inflamasyon, kalici sinovit ve diger komorbiditelerle ka-
rakterize bir kronik, otoimmin bozukluktur. Uzun sureli aktif
RA siddetli eklem hasari, agrinin engellenememesi, yasam ka-
litesinde diislise neden olmaktadir. RA'nin etiyolojisi tam olarak
anlasilamamistir ancak dogustan gelen ve edinilmis bagisikhk
sistemlerinin tepkileri arasindaki etkilesimden kaynaklandigi
distntlmektedir. RA, kan dolasiminda Romatoid Faktor ve anti-
sitrliline peptit antikotlarinin varhgr ile karakterize edilmektedir.
Ayrica Romatoid artrit ile iliskili immunitede bagirsak mikrobi-
yomunun 6nemi oldugu vurgulanmaktadir. Mikrobiyotadaki
degisikliklerin, hastaligin riski ve siddeti ile ilgili oldugu dusu-
nilmektedir. Basta akcigerler, agiz mukozasi ve gastrointestinal
sistem olmak lizere U¢ bolge, mikrobiyotada goriilen degisik-
likler ile iliskilendirilmistir. RA'nin farmasétik tedavisi genellikle;
agry1 ve inflamasyonu yonetmek icin kullanilan steroidal olma-
yan anti-inflamatuar ilaglar (NSAID's) ve hastaligi yavaslatarak
agry! azaltan anti-romatizmal ilaglari icerir. Ne yazik ki bircok
hastada remisyon olasiligi dustik olmakla birlikte, ilaglarla ilgili
yaygin yan etkiler rapor edilmektedir. Hastalarda bazi cevresel
ve yasamsal degisikliklerin semptomlari siddetlendirdigi ve
dolayisiyla RA'nin siddetini etkiledigi diisiiniilmektedir. Orne-
gin RA hastalari, kirmizi et, alkolli ve alkolsiiz icecek tiiketimi-
nin semptomlarini kétilestirdigini; balik ve yaban mersini gibi
besinlerin ise semptomlarini hafifletmeye yardimci oldugunu
ifade etmektedir. RA'nin semptomlarini ydonetmek amaciyla;
inflamasyonu azaltmada, antioksidan seviyelerini artirmada
ve lipid profillerini iyilestirmede potansiyel diyet degisiklikleri
onerilmektedir. Romatoid Artritin hem baslangicinda hem de
hastaligin siddetinde, diyetle ilgili meydana gelen antijenik yiik
ve gida sensivitesinin rol oynadigi dislinilmektedir. Bunun
yaninda RA hastalarinda kullanilan NSAID ilaglar ile hastalarin
bagirsak mukozasinin alerjenlere karsi daha gecirgen oldugu
gosterilmektedir. Bu anlamda Eliminasyon diyeti, Akdeniz Di-
yeti, Vegan/vejetaryen Diyet yaklasimi; Omega-3 yag asidi, D
vitamin ve probiyotik takviyesinin hastalik aktivitesini azalttig
distntlmektedir. Bu derlemenin amaci, RA ile iligkili semptom-
lari azaltmak icin kullanilan belirli diyet yaklasimlarinin ve besin
takviyelerinin etkinligini, literatlirde bilimsel kanitlara dayana-
rak degerlendirmektir.
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ABSTRACT

Rheumatoid arthritis (RA) is a chronic autoimmune disorder
characterized by systemic inflammation, persistent synovitis,
and other comorbidities, that affects 0.5-1.0% of the overall
population. Long-term active RA causes severe joint damage,
disabling pain and diminished life quality. The etiology of RA
is not accurately understood, but it is thought to be due to an
interaction between the responses of the innate and acquired
immune systems. RA is characterized by the presence of Rheu-
matoid Factor (RF) and anti citrullinated peptide antibodies in
the blood circulation. Also the composition of intestinal the
gut microbiome is claimed to be critical in immune responses
associated with RA. Changes in the microbiota are thought to
be related to the risk and severity of the disease. Three regions;
primarily the lungs, oral mucosa and gastrointestinal tract have
been associated with changes in the microbiota. Commonly,
the pharmaceutical treatment of RA includes non-steroidal an-
ti-inflammatory drugs (NSAIDs) that are used to manage the
pain and inflammation associated with RA and disease-modif-
ying anti-rheumatic drugs that reduces pain by slowing down
the disease. Unfortunately, remission is not likely in many pa-
tients. Moreover, side effects related to drugs are commonly
reported. Some alterations in the patients’life and environment
are thought to aggravate symptoms, thus influencing severity
of RA. For example RA patients, the participants asserted that
consumption of red meat, alcoholic and non-alcoholic beve-
rages worsen their symptoms, while nutrients such as fish and
blueberries help alleviate the symptoms. To manage the adver-
se effects of RA, particular dietary alterations are suggested to
be effective in reducing inflammation, increasing antioxidant
levels, and improving lipid profiles. Antigenic load and food in-
tolerance are thought to play a role in both the onset of Rheu-
matoid Arthritis. Besides, it has been shown that the intestinal
mucosa of the patients would have become more permeable to
allergens due to long term NSAIDs use. In this sense, Eliminati-
on Diet, Mediterranean Diet, Vegan/Vegetarian Diet approach,
Omega-3 Fatty acids, Vitamin D and probiotic supplementation
is thought to reduce disease activity. The purpose of this review
is to evaluate the efficiency of certain dietary approaches and
supplements used for lessening the RA related symptoms, ba-
sed on the scientific evidence found in the literature.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoim-
mune disorder characterized by systemic inf-
lammation, persistent synovitis, structural bone
damage and other comorbidities, that affects
0.5-1.0% of the overall population. Both gene-
ticand environmental factors are believed to be
play a role in the pathogenesis of RA (1). Fati-
gue, severe pain, loss in certain bodily functions
due disabling effects in the bone structure are
commonly reported symptoms. Besides, when
it is the “end stage”, in which inflammation cea-
ses but the damage persists, surgical interven-
tion may be necessary to alleviate joint pain (2).

The underlying pathogenic mechanism of RA
is highly complex, involving an unhealthy in-
teraction between innate and acquired immu-
ne responses. Immunological markers such as
Rheumatoid Factor (RF) and anticitrullinated
peptide antibodies are generally found in the
patients’ blood, even before any signs or sy-
mptoms of joint inflammation appear. Thus, it
is thought that the activation of autoimmune
responses may occur in regions, such as the
gastrointestinal system, other than the usual lo-
cation of inflammation, namely joints (3, 4).The
first step in the treatment of RA is disease-mo-
difying antirheumatic drugs (DMARDs) which
suppress disease activity and reduce joint da-
mage. With the development of more effective
therapeutic agents such as tumor necrosis fac-
tor (TNF) alpha inhibitors or the combination of
DMARDs with other drugs, some remission can
be achieved in most patients. However, there
are many patients whose disease symptoms
persist despite the pharmacotherapy (5). Yet
some alterations in personal life and environ-
ment are believed to alleviate the disease’s se-
verity. For instance, some "dietary approaches"
are used to manage or lessen the symptoms of
RA by reducing inflammation, increasing an-
tioxidant levels, and improving lipid profiles
(6, 7). Additionally, according to some recent
study, there is strong evidence suggesting an
association of the gastrointestinal microbiome
with the immune system, pointing the signifi-
cant role that intestinal microbiota may play in
the pathogenesis of systemic inflammatory di-
seases such as RA (8).

Relationship between RA and Intestinal Microbiota

The gastrointestinal tract (GIT) is the major
entry route for various environmental agents
such as food and microorganisms that in turn
may affect metabolic homeostasis and micro-
biota within the GIT (9). Although, some mic-
robiota located in host may have a beneficial
effect on the host's health, certain host-micro-
biota interactions may result in adverse effects
on the host’s wellbeing. For instance, particular
resident bacterial species may cause inflamma-
tory diseases by activating the immune system
unnecessarily (10). Thus, the composition of in-
testinal microbiome is claimed to be critical in
immune responses associated with RA. It has
been reported that changes in the microbiota
found in lungs, oral mucosa, and GIT are associ-
ated with the predisposition to and severity of
the disease (11).

In a series of studies evaluating the impact of
intestinal flora on the etiopathogenesis of RA; it
was found that the faecal culture of RA patients
had a significantly higher rate of Clostridium
perfringens in comparison to the control group.
Besides, it was determined that patients in early
stages of RA had a higher rate of Lactobacillus
spp. in their faecal microbiota compared to that
of healthy controls (12).

Recent in vitro and in vivo studies have sug-
gested that some probiotic strains may have
anti-inflammatory properties. Scientists then
began to investigate whether some probiotics
could ease RA-related symptoms. In two ran-
domized double-blind clinical trials on female
patients, who were diagnosed with RA more
than one year ago (at time of the study), Lac-
tobacillus casei supplementation caused a sig-
nificant decrease C-reactive protein levels in
patients’ serum. Additionally, in comparison to
the placebo group, in the group provided pro-
biotic supplement, RA scores are demonstrated
significant difference in terms immunological
parameters such as interleukin (IL) 10, IL-12 and
TNF-alpha, in favor of the group using probioti-
cs (13, 14).

Mohammed et al. (15) reports that, different
species of probiotics especially Lactobacillus
including the strains supplementation in RA



reduces proinflammatory cytokines such as IL-
6, but there is no proved statistically significant
difference between effects of probiotics and
placebo substances on disease activity score. In
a similar line, it is stated that the clinical effect
of probiotic supplementation is not definite be-
gging for additional high-quality randomized
controlled studies to confirm the alleged impa-
ct of probiotics. A meta-analysis which investi-
gated the impact of probiotic supplementation
on RA demonstrated that probiotic use did not
alter inflammatory parameters such as TNF-alp-
ha, IL-6, IL-10, and IL-12, or oxidative stress level
parameters such as total antioxidant capacity
and malondialdehyde. Nonetheless, this me-
ta-analysis pointed a partial effect on reducing
the disease activity scores and C-reactive pro-
tein levels, concluding that probiotic supple-
mentation may have only a“low impact”on the
course of RA (16).

Studies suggest that RA-related pathophysio-
logical mechanisms associated with intestinal
microbiota might be multifactorial. Activati-
on of Antigen-Presenting Cells (APCs) through
Toll-like receptors (TLRs) or NOD-like receptors
(NLRs), control of the host immune system, ini-
tiation of T cell differentiation and alterations
in the permeability of the intestinal mucosa
are some of the suggested factors (17). In ad-
dition, it is stated that microbial imbalance in/
on the body (i.e., dysbiosis) can provoke proinf-
lammatory cells that trigger intestinal permea-
bility which in turn result in the development
of autoimmune response. Within this context, it
is highly plausible to proclaim that the diet is
one of the major elements of both the intestinal
microbiota and the immune system (18).

Dietary approaches in RA

Both patients and researchers have wondered
about the impact of the diet on RA-related sy-
mptoms for a long time. Recently, the effect
of non-pharmacological interventions on the
disease symptoms were widely studied. In a
single-center survey study conducted with 217
RA patients, the participants asserted that con-
sumption of red meat, alcohol and non-alco-
holic beverages worsen their symptoms, while
nutrients such as fish and blueberries help alle-
viate the symptoms (19). As an outcome of these
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studies, it has been noticed that dietary means
suggested to manage or minimize RA-related
symptoms usually through various mechanis-
ms such as reducing inflammation, increasing
antioxidant levels, regulating lipid profiles to
have an anti-inflammatory effect, and potenti-
ally regulating the intestinal flora (20).

Antigenic load and food intolerance are thou-
ght to play a role in both the onset of Rheuma-
toid Arthritis and the course of the disease for
two main reasons. First one is the high number
of mast cells activated in response to foreign
antigens (mostly in an immunoglobulin E-me-
diated process) are present in the tissues of RA
patients. Secondly, there are higher levels of
cross-reactive antibodies displayed against va-
rious nutrients in the small intestine of patients
with RA, in comparison to healthy individuals
(21). Besides, it has been shown that the intesti-
nal mucosa of the patients would have become
more permeable to allergens due to long term
non-steroidal anti-inflammatory drug (NSAIDs)
use (22).

The elimination diet is a diet that purposefully
avoids particular nutrients found to be associa-
ted with certain symptoms in a disease. It is ge-
nerally based on the idea that removing a food
from the diet should result in some improve-
ment if it ever plays a role in the pathogenesis
of the disease (8, 23). After a few weeks of dep-
rivation, restricted nutrients are reintroduced
to the patients gradually to determine if any
of them has an aggravating effect on the RA. A
study included 347 RA patients (27% of whom
had food intolerance), reported that 9% of pa-
tients reacted against cow's milk protein while
4% reacted against wheat. Subsequently, when
the "rectal protein food challenge" approach
applied in the study, it is reported that mucosal
reactivity shown against cow's milk and gluten
was observed in only a small portion of RA pa-
tients (24).

It has been suggested that a low-fat vegetarian
or vegan diet after a fasting period may be be-
neficial for RA patients. A systematic review on
four controlled studies that had lasted at least
three months, reports that such diets may have
statistically significant clinical effects (25). Even
though exact mechanisms (such as decrease
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in the inflammatory cytokine release, reduced
formation of leukotrienes, changes in intestinal
permeability and consequently the penetrati-
on of immunostimulants from the intestines)
of these diets are not fully understood, fasting
is thought to suppress inflammation (26). It has
been reported that with limited vitamin, mine-
ral and carbohydrate supplementation, 7-day
fasting results in (i) reduction of CD4+ lympho-
cyte count, (ii) decrease of CD4+ lymphocyte
function, (iii) declined levels of specific inflam-
matory markers such as IL-6, CRP, and (iv) rise
in the erythrocyte sedimentation rate (ESR).
However, following reintroducing restricted
nutrients, inflammation returns, and symptoms
worsen. Hence, the therapeutic value of fasting
is claimed to be limited unless accompanied
with a vegetarian/vegan diet (27). In addition,
it has been reported that substantial changes
occurred in the intestinal flora of initially omni-
vorous RA patients only within one year after
beginning a vegan diet. Therefore, it has been
suggested that there is a noticeable correlation
between vegan diet, faecal microbial flora, and
disease activity in RA patients (28). Further cont-
rolled clinical studies are required to assess the
safety and precise influences of fasting coupled
with vegan/vegetarian diet on RA patients.

The Mediterranean diet includes three main
groups. First group includes abundant vegetab-
le-based foods such as unrefined grains, fruits,
leguminous plants, and olive oil. Second group
consists of poultry products, dairy products,
and eggs. Third group involves sugar-based
nutrients and red meat. Olive oil is main sources
of fat, there is 1-2 times of month consumption
of red meat, moderate intake of poultry. Also
according to this dietary approach moderate
amounts of wine are often recommended with
meals. It is thought that Mediterranean diet,
potentially, may alter inflammatory pathways in
RA, as it contains nutrients with high amounts of
antioxidants that may have anti-inflammatory
effect (7, 29). In a three-months-long randomi-
zed study included 51 RA patients, a decrease
in disease activity and improvement in physical
function were observed following the introdu-
ction of Mediterranean diet. These results are
proclaimed to be partially associated with de-
liberate choice of antioxidant-rich diet on the

course of Mediterranean diet in the study (8).
A second research, aimed to assess the impact
of adherence to the Mediterranean diet on RA
patients on disease activity and the relationship
between comorbidities, asserts that the Medi-
terranean diet score was found to be negatively
correlated with the total score of “RA Impact of
disease” (RAID). Additionally, results of the latter
study suggested noticeable association betwe-
en the Mediterranean diet and general health
score, although the relationship between high
Mediterranean diet score and low disease ac-
tivity was statistically insignificant (30). A third
study revealed that Mediterranean diet may ca-
use only slight reduction in pain or disease acti-
vity. Consequently, taking the limited evidence
into account, this final study stated that it is not
possible to determine the impact of Mediterra-
nean diet on the quality of life among RA pa-
tients (31).

Some researchers state that because some
non-enzymatic antioxidants such as vitamins
A, C, and E may be helpful in managing RA-re-
lated symptoms, an antioxidant-rich diet can
reduce free radical damage in the joints resul-
ting in decreased inflammation, swelling and
pain (32).n a study involved RA patient women
who were daily introduced with certain vitamin
and minerals (namely, 50 ug selenium, 400 g
vitamin A, 8 mg zinc, 40 mg Vitamin E, and 125
mg Vitamin C) for three months, a significant
betterment in disease activity was reported.
However, the study suggested that the impact
of these antioxidant substances was statistical-
ly insignificant on specific disease parameters
such as joint swelling and pain (33).

The influence of omega-3 fatty acids on the cli-
nical management of RA patients has also been
documented. When the amount of omega-3
fatty acid in diet is increased, the amount of
arachidonic acid binding to the cell membrane
decreases. Such a decrease, in turn, have affe-
ct molecular inflammatory responses such as
TNF-alpha positively (34). Park et al. (35) perfor-
med a double-blind placebo-controlled study
on 109 RA patients. The results suggested that
2.1 gr EPA + 1.2 gr DHA supplementation for a
four-months period reduced the need for NSAI-
Ds . Furthermore, Proudman et al. (36) demons-



trated that when supplemented with 5.5 grams
of fish oil supplementation for 12 months, the
rate of therapeutic inefficacy decreased in 140
recently diagnosed RA patients. In a similar line,
another study demonstrated that using ome-
ga-3 capsules daily that contain 1.8 EPA and 2.1
DHA led to a substantial improvement in disea-
se activity as well as a significant decrease in the
need for analgesic drugs, in comparison to the
placebo group (37). Moreover, when omega-3
fatty acids along with low doses of vitamin E is
given as supplementation, construction of inf-
lammatory blood markers was decreased. This
in turn led to an overall decline in lipid peroxi-
dation of RA patients, as well as the therapeutic
dose they need for symptom alleviation (38).

Recent studies suggested that vitamin D plays
an immunomodulatory role within the immune
system as blood vitamin D levels are shown to
correlate with the immune activity. When rese-
archers examined whether vitamin D plays such
a role in the RA pathogenesis, serum 25-OH vi-
tamin D levels were found to be inversely asso-
ciated with the disease activity (39, 40). Additi-
onally, a negative relationship between serum
vitamin D and RA disease activity was reported
as blood vitamin D levels of RA patients were
found to be lower than the healthy controls
(41). Another study was performed to evaluate
the association of Vitamin D levels with RA dise-
ase activity in 15 different countries. The results
were suggesting a statistically significant corre-
lation between low levels of vitamin D and RA
disease activity differing both in countries and
at latitudes (42). In a recent double-blind pla-
cebo-controlled study conducted by Buondon-
no et al. (43), it was demonstrated that when
30000 IU combined cholecalciferol was given to
patients for 12 weeks period, a considerable im-
provement was noticed in the disease activity
and severity as well as a significant reduction in
the level of RA associated immunological mar-
kers. Moreover, others demonstrated that when
RA patients on the DMARDs therapy are given
vitamin D supplementation for three months,
disease activity score and CRP blood levels be-
come significantly better (44). However, the-
re are also contradicting results from another
study investigating the efficacy of oral vitamin
D supplementation in active RA patients who
are on methotrexate therapy. According to this
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study, there was no significant efficacy-related
difference between the vitamin D supplemen-
ted patient group and the placebo group in
terms of disease activity score at the end of the
study period (45).

CONCLUSION

As demonstrated in this review paper, studies
examining the possible effects of various die-
tary approaches on the course of RA are con-
ducted on small study populations. Besides,
they have considerably poor design. Although
both non-enzymatic antioxidants and high-an-
tioxidant diets, such as the above-mentioned
Mediterranean diet, have been illustrated to be
beneficial by lessening the inflammation, no
specific dietary guidelines for RA were prepa-
red or introduced due to inadequate scientific
evidence. In several countries, such as Sweden,
RA patients are encouraged to follow healthy
and balanced diet guidelines (46, 47).

There are several limitations of diet modifica-
tion approach on RA related symptoms. For
instance, fasting approaches are reported to
provide significant yet short-term and highly
subjective advantages. Moreover, vegetarian/
vegan and elimination diets are claimed to be
complicated and subjective as well. Itis also sta-
ted that the efficacy of different diet plans, such
as Mediterranean Diet, vegetarian/vegan diet
and elimination diet, are asserted to be unsa-
tisfactory because of the fact that they involve
small-scale or singlet studies that are prone to
medium-to-high bias levels (48). It is also no-
ted that dietary manipulation studies failed to
provide any long-term feedback on whether
participants continued to follow experimen-
tal diet after dietary interventions. In addition,
some dietary manipulations were also claimed
to be responsible for the aggravation of present
nutritional risks associated with weight loss and
RA-specific therapies (49).

Finally, positive outcomes on the RA disease ac-
tivity were obtained through the administrati-
on of high doses of Omega-3 polyunsaturated
fatty acids (PUFAs). It is reported that the daily
recommened safe intake dose of omega3 is 3g
below. PUFAs administration was also associa-
ted with decreased failure rates of pharmacot-
herapy on the course of RA. Moreover, vitamin
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D supplements are mostly proven to yield be-
neficial outcomes on the RA disease activity.
Although former studies demonstrated positive
impact of nutrients on clinical outcomes of RA,
studies evaluating the combined effects of dif-
ferent ingredients within a particular nutrient
are lacking, as food ingredients usually intera-
ct with each other. All in all, this review, based
on the detailed review of literature, concludes
that there is not sufficient data and evidence to
adopt specific dietary advice on the course of
RA.
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