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Abstract: Genetic and environmental factors including lifestyle are thought to play an important
role in the pathophysiology of rheumatoid arthritis (RA). There is evidence that diet can enhance
the inflammatory response in genetically predisposed individuals. On the other hand, certain types
of diets are thought to alleviate RA symptoms due to their anti-inflammatory and antioxidant ac-
tivities. Also, natural compounds with potential effectiveness in RA management belong to different
chemical classes such as flavonoids, polyphenols, carotenoids, and alkaloids with their antioxidant
characteristics. In this paper, the nutritional approaches to prevent or extenuate the disease progress
were examined in the light of current literature. Mediterranean and vegan diets equally have been
shown to exhibit positive effects on RA as the consumption of dietary fiber, antioxidants and anti-
inflammatory compounds from fruits, vegetables, grains, nuts, and seeds are high. Whereas Medi-
terranean diet additionally includes beneficial nutrients of animal origin such as omega-3 polyun-
saturated fatty acids from fish and seafood, patients on vegan diet need to be monitored closely for
intake of all critical nutrients. Certain calorie restrictions and intermittent fasting diets have been
shown to benefit RA patients although there is an obvious need for further studies to establish solid
evidence-based recommendations and guidelines. The research data available strongly suggest that
dietary approaches may help delay the onset of RA and/or improve symptoms and thus nutrition
should be routinely addressed to facilitate management of the disease.
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1. Introduction

Among the non-communicable diseases, the most common chronic diseases of the
musculoskeletal system are rheumatic diseases [1]. Rheumatoid arthritis (RA), which is
one of the rheumatic diseases, is an autoimmune, progressive, systemic inflammatory dis-
ease characterized by joint destruction, affecting approximately 1% of the world popula-
tion [2]. The prevalence of RA has a higher prevalence in industrialized countries [3]. Ge-
netic factors depending on demographics and socioeconomics as well as exposure to en-
vironmental risk factors promote the development of RA. In 2019, the incidence of RA in
Ireland was 38.6 per 100.000 people, the highest incidence in Europe [4]. In the United
States, 24% of all adults, equivalent to a population of 58.5 million, suffer from arthritis
[5]. Knees, hands, and wrists are commonly affected [6]. Symptoms can range from mild
to severe swelling, pain, stiffness, and decreased range of motion [7]. In severe cases,
chronic pain and permanent joint damage can result in deterioration in quality. Chronic
pain, which has a multidimensional structure, comes first among the complaints of
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patients with rheumatism [8]. Therefore, The American College of Rheumatology Pain
Management Task Force has recognized that pain management is a critical aspect for pa-
tients with rheumatic diseases [9]. Pain management for RA is applied according to the
patient, taking into account age, comorbidity, specific rheumatic process, related pain
mechanisms, and the patient's personal beliefs. Patients suffering from this disease may
experience disability at an early age and problems due to the side effects of the drugs used
[10]. Although the etiology of the disease is not exactly known yet, genetic factors are re-
sponsible for some of the risks of the disease [11]. In general, the underlying cause of the
disease is considered to be multifactorial since it is a combination of genetic, hormonal,
and environmental factors [12]. Shared epitope (SE) alleles are thought to be responsible
for approximately 40% of the genetic risk. SE alleles are associated not only with RA sus-
ceptibility but as well with the severity of the disease, and they can help to identify differ-
ent genetic profiles in subsets of RA patients [13]. In women, hormonal factors such as
estrogen bioavailability contribute to the development of RA. It has been shown that early
menopausal age, periods of postmenopausal and postpartum, and the use of anti-estrogen
agents are associated with the onset of RA. The impact of systemic hormonal treatments
including contraceptives on RA development remains unclear [14]. Lifestyle risk factors
including smoking, passive exposure to cigarette smoke, excessive coffee intake, inade-
quate nutrition, low in antioxidants, and high in red meat consumption can increase the
risk of developing RA [15]. A recent meta-analysis [16] turned out that increased caffeine
consumption was not associated with an increased risk of RA, but coffee consumption per
se did show positive relation to the risk of RA. The authors suggested that along with
caffeine, other chemicals used in the cultivation and processing of the coffee may also be
managing RA risk. This hypothesis is corroborated by the findings that decaffeinated cof-
fee also increased the risk of RA. It has been asserted that caffeine and coffee may have
positive and negative interactions on RA symptoms and comorbidities but might also
change the kinetics of some drugs used in the treatment of RA [17]. No significant associ-
ation was found between tea consumption and RA risk. An earlier meta-analysis reported
that based on the studies used it could not be found that tea consumption significantly
decreased RA incidence, despite an efficacy of tea on RA risk is biologically reasonable
[18]. On the contrary, in a recent study tea consumption has been demonstrated to be in-
versely proportional to the risk of RA [19]. This protective effect of tea consumption may
be due to the antioxidant properties of tea.

Therapeutic and preventive impacts of some plants and their compounds in RA man-
agement were reported [20]. Chemical classes of natural compounds for RA management
include flavonoids (luteolin), stilbenoidpolyphenol (resveratrol), anthraquinone glyco-
side (emodin), caffeic acid ester (rosmarinic acid), phenolic xanthonoid (mangiferin), ca-
rotenoids (8- cryptoxanthin), and alkaloids (piperlongumine), etc. Green tea is known to
be rich in polyphenols with epigallocatechin-3-gallate (EGCG) being the major component
[21]. EGCG reveals anti-inflammatory and anti-arthritic activities due inhibiting enzymes
and signaling which play substantial roles in inflammation and joint destruction in arthri-
tis. The regulative effect of EGCG on RA can occur through the expression of cytokines,
chemokines, MMPs, aggrecanase, reactive oxygen species (ROS), nitric oxide (NO), COX-
2, and PGE2. Although the exact etiology of RA remains unknown, several studies have
confirmed the role of ROS in the pathophysiology of the disease causing inflammatory
responses [22]. ROS are naturally produced during aerobic metabolism, and the cells are
protected against ROS by the antioxidant defense system. Excessive production of ROS
causes oxidative stress, metabolic dysfunction and damage to cells. Therefore, using anti-
oxidant supplements such as EGCG or increase green tea consumption in the regular diet
may help reduce the symptoms and improve the quality of life in RA patients based on
the free radicals produced from oxygen metabolism destroying the antioxidant system. A
rat study comparing green tea with black tea found that green tea could reduce rheumatic
manifestations with an anti-arthritic activity comparable with that of indomethacin [23].
In this experimental study, rats treated with green tea has shown highly reduced clinical
arthritis in comparison to black tea-treated and untreated rats. When the serum of rats
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given green tea was analyzed, pro-inflammatory cytokine levels such as TNF-at and IL-13
were found to be significantly reduced. In other studies, it has been reported that green
tea consumption is a preventive factor for RA, and long-term consumption of green tea
can reduce the risk of RA onset by 35% [24].

In general, many of the foods frequently consumed in the western world bear the risk
of acting as a co-contributor in the pathogenesis of RA. In this regard it has been suggested
that permanent consumption of sugar-sweetened carbonated beverages may be connected
with a rise risk of seropositive RA. Further epidemiological reports are needed to confirm
these findings and to reveal the potential biological mechanisms [25]. According to the
results of a study conducted in the United States, regular consumption of beverages high
in free fructose has been associated with arthritis in adults. It has been observed that there
is a link between regular high free fructose consumption (at least 5 times a week) and the
prevalence of arthritis [26].

Treatment of RA generally consists of anti-inflammatory medication [27] to stop the
inflammatory response [28] by non-steroidal anti-inflammatory drugs (NSAIDs) and dis-
ease-modifying anti-rheumatic drugs (DMARDs). A better understanding of the patho-
physiology and pathogenesis of the disease has led to the use of advanced drug treatment
strategies including antibody therapies which improve the quality of life of patients af-
fected [29]. A treat-to-target approach with synthetic and biologic disease modifying anti-
rheumatic drugs yields superior outcomes to standard care in RA but full implementation
remains uncommon in the clinic [30]. The expected aim of these treatments is disease re-
mission or reduction of severity in the early stages of the disease. Nevertheless, clinical
trials have shown that a significant proportion of RA patients event inefficacy treatment
and/or side effects by multifarious anti-RA drugs [31]. Especially hepatorenal toxicities,
cardiovascular diseases and other side effects limit the use of these drugs in clinical prac-
tice. To alleviate rheumatic pain some patients, tend to seek additional help from comple-
mentary medicine (CAM). In a national survey of rheumatologists practicing in the United
States, 54% reported acupuncture beneficial for pain management [32]. However, there
are currently no gold rules and standards for CAM applications in the treatment of RA
[7]. Almost 50% of patients never inform their physicians about their CAM treatments
[33]. Survey based the most frequent causes of not telling is that patients were not asked
about the use of CAM by physicians or forgot to tell the doctor and some patients feared
disapproval. In a study, it was determined that approximately 33% of adults and 12% of
children benefited from CAM in the treatment of chronic pain in the USA [34]. In the UK,
CAM therapies in arthritis patients have increased from 38% to 60% [7,35]. Herbal prod-
ucts and phytotherapy are widely used in CAM. Nature has been a source of medicinal
agents for more than thousands of years and herbal therapy predominates in traditional
systems of medicine as well as in alternative medicine practiced in various cultures in the
world [36,37]. Studies suggest that polyphenols, phenolic acids, alkaloids and triterpenes
can alleviate the inflammation of diseases such as RA due to their anti-inflammatory prop-
erties [36]. For example; flavonoids as ubiquitously occurring polyphenolic compounds
occur in many plant foods such as vegetables, fruits, tea, and cocoa [34]. In this regard it
is not surprising that in addition to drug treatment, the prognosis of this disease can be
alleviated with various nutritional approaches and physical therapy [27,28]. Herb-herb
combinations also known as polyherbal formulations have been used in Asia traditional
medicine, which provide treatment of diseases in a holistic approach, but scientifically
their therapeutic benefits is lacking and it has not been explored [37].

Diet is one of the foremost easy changeable environmental factor playing an im-
portant role in RA [38]. Different diet types for RA patients are demonstrated in Figure 1.
Experimental studies show that calorie restriction or intermittent fasting are beneficial in
slowing or preventing chronic, degenerative, and inflammatory diseases. Diet changes or
restrictions have long been recognized as appropriate approaches and practiced clinically
to supplement or complement pharmacological treatment strategies [1,39]. Table 1 shows
the recommended foods to be consumed in different diet types. Dietary changes can be
an easy and well-balanced approaches in the management of the disease [6]. There is a
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need to find strategies for optimizing potential nutritional and pharmacological synergis-
tic impacts in order to facilitate the management of RA. Therefore, the goal of this review,
it was highlighted the different type of diets which supporting the link between disease
and diet in RA patients.

Vegan and
Vegetarian
Diet
Calorie Restriction
Mediterranean
Diet Elimination

Diet

Figure 1. Diet types for RA patients.

Table 1. Food consumption in Mediterranean, vegetarian, vegan and elimination diets.

Mediterranean diet Vegetarian diet Vegan diet Elimination diet
foods that 1
various fresh and cooked . various fresh and cooked | .o arareusialy
various fresh and cooked triggering the disease should

vegetables including vegetables including

legumes vegetables including legumes legumes be eliminated from the diet;
NO coffee
. . . . . . non-trigger foods should be
various fruits various fruits various fruits
consumed
mamly-co.ld pI.‘eSSin extra various plant-based oils various plant-based oils various plant-based oils
virgin olive oil
fish and seafood +/- fish and seafood NO fish and seafood +/- fish and seafood
dairy products +/- dairy products NO dairy products NO dairy products
eggs +/- eggs NO eggs NO eggs
poultry NO poultry NO poultry +/- poultry
red meat in small portions NO red meat NO red meat NO red meat
grains, nuts, seeds grains, nuts, seeds grains, nuts, seeds NO corn, oats and rye

2. Mediterranean diet

Clinical studies have proven that the beneficial effects of the Mediterranean diet are
especially effective in fighting obesity, cancer, cardiovascular and metabolic diseases,
based on its anti-inflammatory and antioxidant properties [40]. The relationship between
inflammation and atherosclerotic disease is verified [41]. On the other hand, recent evi-
dence suggests that inflammation may also play a role in the development of non-ischemic
heart disease in RA patients as well as an increased risk of mortality from cardiovascular
disease.

Mediterranean diet contains high amounts of cold pressed extra virgin olive oil, fresh
and cooked vegetables including legumes, dried and fresh fruit, nuts, unrefined grain
products, milk and dairy products, fish and seafood, poultry, small quantities of red meat
and sweets, and moderate salt and red wine consumption [42]. In the western-type diet
however, people often consume foods high in saturated fat because these are fast and easy
to prepare. The common western diet is qualified by high consumption of saturated fat,
nitrite, nitrate, and iron, along with excessive consumption of red meat and other products
able to increase inflammation [43]. Red meat meals contain nitrites and nitrates, which are
often carcinogenic and pro-inflammatory [44]. Sodium intake due to consumption of high
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amounts of salt is also associated with RA [45]. Western diet patterns usually lead to a
disproportion in the ratio of omega-6 to omega-3 polyunsaturated fatty acids (PUFA) in
favor of omega-6 [46]. A higher inflammation level is caused by higher intake of omega-6
PUFA which is resulted in consumption of a high saturated fat or foods with a high gly-
cemic load and in consumption of lower dietary fiber [47]. In contrast to this, intake of
long-chain omega-3 PUFA, obtained from fish and seafood, as frequently consumed in
Mediterranean diet, is related to a reduced risk of RA presumably through their anti-in-
flammatory features [48]. Omega-3 PUFA are not only found in fatty fish and fish oil sup-
plements but also nuts e.g. walnuts and seeds e.g. flaxseed, soybeans, eggs, avocados and
e.g. cauliflower [43]. Recently, a systematic review showed that anti-inflammatory-based
dietary interventions can be an effective avenue for adults with RA seeking complemen-
tary therapies, potentially leading to improvements in certain parameters [49]. However,
it indicates that the anti-inflammatory benefits of a diet in combination with omega-3
PUFAs may be superior to diet alone, warranting further research in this area.

The Mediterranean diet is not only recommended on account of the immune modu-
latory properties of mono- and polyunsaturated fatty acids consumed but also because of
the variety of antioxidants, vitamins, and polyphenols in the diverse vegetables and fruits
[42]. Especially olives and olive oil are rich in polyphenols and so is red wine. Resveratrol,
the main polyphenol in red wine, has well-established anti-inflammatory effects. It has
just recently been suggested that resveratrol has healer effects on RA through STAT3/HIF-
1/VEGEF signaling pathways [50]. The Mediterranean diet is consisting of various biologi-
cally active foods. Consuming fruits and vegetables such as sweet potato, carrot, capsi-
cum, pumpkin, avocado, watermelon, oranges and pomegranate rich in carotenoids has
been shown to be beneficial in the treatment of RA due to the antioxidant and anti-inflam-
matory properties of these functional pigments [51,52]. Carotenoids such as B-cryptoxan-
thin, lycopene, [3-carotene, a-carotene, zeaxanthin, and lutein reveal their antioxidant
properties due to inhibiting ROS and their anti-inflammatory properties due to lowering
C-reative protein levels, thus exerting a protective effect in the management of RA [52,53].
Natural products including food pigments such betalains in red beet also have shown to
possess the ability to significantly decrease pro-inflammatory cytokines and subsequently
induce positive effects in RA patients [54]. Rosmarinic acid is commonly found in spices
often used in the Mediterranean diet, such as rosemary and basil [55]. It has been shown
that rosmarinic acid have an apoptotic and anti-inflammatory effect against T cells in RA
cases [56].

A few researches have proposed that higher intake of fish, cooked vegetables, and
olive oil in the daily diet is associated with a reduced risk of developing RA. Especially,
dietary fiber content is very high in this type of diet [1]. Nutrition connects the intestinal
microbiota and immune system responses with inflammatory diseases by various molec-
ular mechanisms [57]. One of these describes that intake of high dietary fiber encourages
modifications of intestinal microbiota with decreasing Firmicutes and increasing Bac-
teroidetes, which produce high levels of short-chain fatty acids (SCFA). SCFA supports
intestinal homeostasis by promoting mucus secretion by intestinal epithelial cells [58,59].
The mucus barrier makes an important contribution to both intestinal homeostasis and
immune tolerance. In this regard metabolites such as SCFA has a critical role in the pre-
vention of inflammatory disease and show a link with the immune system, which may
clarify the relationship between inflammatory diseases with diet and intestinal microbi-
ota. SCFA production increases as more dietary fiber is ingested. However, the precise
characteristics of a healthy microbiota have not been completely explained [57]. Because
the Mediterranean diet is rich in fiber, it may have positive effects on the changes in mi-
crobiota composition of RA patients [60]. In the same way, a vegan or vegetarian diet may
be beneficial for RA patients [6]. The Mediterranean diet is not only related with health
benefits, moreover it is delicious and offers variety, which can be adopting it as an eating
pattern and lifestyle helps it fit longer lifestyle [61]. However, studies on Mediterranean
diet and RA are limited and more studies are needed.
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3. Calorie Restriction

Calorie restriction and intermittent fasting have shown potential benefits in patients
with RA although studies are rare [28,62,63]. Calorie restriction is characterized by a con-
sistent reduction on average daily caloric intake of approximately 500-800 kcal without
causing malnutrition, whereas during intermittent fasting patients’ cycle through periods
of drastically cutting food intake or drastically limiting calories and periods of healthy
eating. Types of intermittent fasting include 16/8 fasting (healthy eating limited to one 8-
hour window per day), 5:2 fasting (healthy eating for 5 days per week, and for 2 days
limiting calorie intake to 500), alternate day fasting (fasting every other day) or one meal
a day diet (fasting for 23 hours and eating daily during a 1-hour window) [62]. It has been
known for years that fasting and calorie restriction accelerate autophagy and cellular
clearance [63]. Autophagy, classified as macro, micro, and chaperone-mediated, is a pro-
cess of cellular homeostasis and lysosomal biodegradation that the body uses against in-
ternal and external stressors [64]. There are many studies that intermittent fasting is asso-
ciated with slowing or preventing chronic inflammatory diseases [65]. Intermittent fasting
can increase immune functions by downregulating pro-inflammatory cytokine expression
[28]. In a study, it was found that 12-hour fasting in mice increased beta-hydroxybutyric
acid levels, thereby regulating forkhead box O1 (FOXO1) transcription factor and heme
oxygenase 1 (HOL1), an antioxidative enzyme [66]. Beta-hydroxybutyric acid also has been
shown to prevent cell damage by decreasing inflammatory responses and apoptotic cell
death due to down-regulation of NFkB and NLRP3 inflammasome. NFkB plays a critical
role in inflammatory processes as a major transcription factor. In studies, a modified in-
termittent fasting diet for 7-10 days followed by a diet containing plant foods has shown
positive effects such as reduction in pain and increased function in RA patients [67]. Gen-
erally, medical fasting has been found to have a clinically beneficial effect in arthritis pa-
tients followed for at least 3 months. Therefore, available evidence suggests that a vege-
tarian diet after fasting is beneficial in the treatment. Recently, a study revealed that pro-
longed fasting subsequently a plant-based diet may a new dietary intervention for pa-
tients with RA. In this exploratory study, fasting relieved symptoms of RA in 7 days and
this benefit was sustained for up to 6 months depending on a plant-based diet [28]. Further
studies are needed to validate onset and sustainability of fasting-induced clinically bene-
ficial effects in RA patients.

4. Vegan and Vegetarian Diets

A vegan diet is a type of plant-based diet which eliminates any animal-origin food.
In contrast, some types of vegetarian diets remove meat and fish but the consumption of
milk, dairy products, and eggs were included. Since milk and fish are refrained in vegan
and some vegetarian types of diet, it is important to supplement vitamin D in order to
ingest adequate amounts of this vitamin which not only is important to help absorb cal-
cium and phosphorus from food but also plays a role in the immune system. Its deficiency
can interfere with antibacterial and anti-inflammatory responses of immune system. As
such, a lack of vitamin D may play a role in the development of RA [67] and counteract
the benefits of vegetarian diets including vegan. Based on the results of a study conducted
on mice with vitamin D receptor (VDR) deficiency, it was found that inflammation in-
creased, leading to a pro-inflammatory monocyte phenotype associated with cartilage
damage [68]. In different studies, it has been revealed that the risk of autoimmune diseases
is lower in the vegan diet because there are no animal products consumed. Vegetarian
diets contain less arachidonic acid than diets with high or moderate intake of meat,
whereas vegan diets contain virtually no arachidonic acid [69]. Arachidonic acid is an es-
sential fatty acid derived from endogenous and exogenous sources. It contributes in the
production of eicosanoids and several of them have pro-inflammatory efficacy. Since it is
converted into various mediators, such as prostaglandin E2 (PGE2), which is involved in
the development of RA, the consumption of exogenous sources (nutrients of animal
origin) should be minimized. It was confirmed by population studies that a high con-
sumption of foods of animal origin in the Western diet is associated with the event of RA
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[70]. In this case, it suggests that people with a vegan diet may have a low risk of RA [71].
As mentioned earlier, fruits and vegetables are high in polyphenols, organic compounds
that have been shown to alleviate the inflammation process in diseases such as RA [36]. It
has been reported that oral application of 1 gram of resveratrol co-administered to RA
patients with their conventional drug improved the disease induced symptoms by reduc-
ing clinical markers (i.e., the 28-joint count for swelling and tenderness) as well as serum
levels of certain biochemical markers (i.e., C-reactive protein, TNF-alpha, and IL-6) [72].
Another polyphenolic compound in legumes is genistein which also has anti-oxidative
activity. It has been shown to help to reduce reactive oxygen species in RA patients [73].
In contrast, increased consumption of nutrients of animal origin and decreased intake of
dietary fiber may increase the risk of developing autoimmune disease [6]. Plant-based di-
ets can reduce the inflammatory response by lowering C-reactive protein levels, alleviat-
ing joint inflammation and pain and are also low-fat and fiber-rich diets, which can de-
velop the composition and the variety of intestinal bacteria in patients with RA [64]. In-
creased release of pro-inflammatory cytokines such as interleukins (IL-1, IL-6, and TNEF-
a) can lead to chronic inflammation [75]. In this regard gut microbiota plays an important
role in the physiological and immunological homeostasis. There are approximately 10-100
trillion microorganisms in the human intestine [76] representing a dynamic microbial eco-
system, with bacteria in the gut varying between 500-1000 different species [77]. Disrup-
tion of gut microbiota homeostasis may be associated with various inflammatory diseases,
including RA [67]. As mentioned earlier, adequate dietary fiber intake may have a positive
effect on the microbiota. Fibrous foods in the daily diet are reduced to SCFA by commen-
sal bacteria. Butyrate, a SCFA, decreases intestinal permeability and bacterial transloca-
tion, increasing tight junction protein expression which limits local and systemic inflam-
mation [1,58]. It is known that patients with RA are at higher risk for cardiovascular dis-
ease and have higher plasma oxidized low-density lipoprotein (LDL) levels. There is a
positive correlation between the development of RA and total cholesterol levels in females
but not in males. The effect of total cholesterol on improvement of subsequent disease in
women has been shown to be significant for seropositive as well as seronegative RA [12].
A study revealed that vegetarians had lower plasma lipids compared to omnivore coun-
terparts, with the lowest levels reported among vegans 78]. In that study, plasma total
cholesterol and LDL cholesterol were 32% and 44% lower among vegans than among om-
nivores. A higher consumption of nutrients rich in fiber and antioxidants is associated
with lower blood cholesterol concentrations [79]. In contrast, increased animal products
in the diet and decreased dietary fiber may increase the risk of developing autoimmune
disease [6]. Research data show that a low-fat vegan diet recovers some RA symptoms,
such as pain rating, joint tenderness and swelling. Moreover, a randomized clinical trial
showed that a gluten-free vegan diet reduced the level of immunoglobulin G in patients
with RA, thereby improving the signs and symptoms of RA [80]. In studies conducted
with RA patients on a vegan or vegetarian diet, a remarkable development in disease
symptoms was observed [27]. Nevertheless, it needs to be stated that nutrients deficiencies
may arise depending on the restriction of all foods of animal-origin. Hence it seems im-
portant to supervise RA patients on vegan diet and provide the correct intake of critical
nutrients (e.g. protein, vitamin D, vitamin B12, omega-3 polyunsaturated fatty acids) to
avoid impairment of physiological functions.

5. Elimination diet

Dietary intake of some individual allergenic foods in RA increases pro-inflammatory
processes [27]. RA symptoms may improve due to elimination of allergenic foods and
subsequent decrease in inflammation [81]. Foods that are usually triggering the disease
should be eliminated from the diet, such as dairy products, meat, corn, wheat, oats and
rye, eggs, citrus fruits, potatoes, tomatoes, and coffee, and only non-trigger foods should
be consumed [27]. Reducing the intake of food antigens leads to reduction in immunore-
activity. When these foods were eliminated in the diet there appeared to be improvements
in the number of tender joints but also in inflammatory biomarkers during the elimination
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phase, such as in erythrocyte sedimentation rate, CRP, TNF, and IL-1 beta [82]. Recom-
mending a healthy diet based on anti-inflammatory fruits, vegetables, whole grains, and
seeds may help to fight inflammation and joint pain [83]. Studies revealed that the removal
of allergenic foods from the diet resulted in the recovery of RA patients [80]. However,
when individuals return to their normal diet, the disease returns to its former state [84]. A
study on a small group of RA patients suggests that in some people the disease may orig-
inate from the gut and that RA may emerge as a reaction to some food antigens [85]. The
kind of food allergens that trigger RA symptoms show individual differences in patients.
There is a lack of data from controlled studies. Therefore, there is insufficient evidence to
generalize which trigger foods should be excluded from the patients’ diet [86].

6. Conclusions

Although the etiology of rheumatoid arthritis is not clear yet, research has shown
that the pathogenesis of the disease includes genetic, hormonal, and environmental fac-
tors. One of the foremost environmental factors is nutrition which has a very important
role in preventing the development of RA or extenuating the symptoms in patients suf-
fering from this autoimmune disease. On the other hand, an inadequate diet rich in e.g.,
saturated fat and sugar, and low in antioxidants can enhance the inflammatory response
in genetically predisposed individuals. The Mediterranean type of diet has positive effects
on RA as the consumption of red meat and sugar is low and intake of omega-3 PUFAs,
polyphenols, vitamins, and dietary fiber is high. This type of diet offers a wide variety,
which can facilitate adopting it as an eating model and lifestyle for patients suffering from
rheumatoid arthritis. Vegetarian and vegan diets equally have positive effects on RA as
the consumption of vegetables, fruits, dietary fiber, and antioxidants are high. In all three
types of diet, homeostasis of the intestinal microbiota has been shown to be maintained,
and inflammation subsequently can be diminished. Unlike some types of vegetarian diet,
vegan diet refrains from all animal products including dairy products and eggs. There-
fore, meeting daily protein as well as other critical nutrient requirements needs to be
closely monitored in RA patients choosing this type of diet. Elimination of allergenic foods
from the individual diet of patients may also help to ameliorate RA symptoms. Calorie
restriction and intermittent fasting have been found to have a clinically beneficial effect in
arthritis patients although studies are rare. There is an obvious need for further studies to
establish solid evidence-based recommendations and nutrition guidelines for patients suf-
fering from RA. Till then it is recommended not to neglect nutrition and the integral role
of diet in RA since the research data available strongly suggest that dietary approaches
may help delay the onset of rheumatoid arthritis and/or improve symptoms and thus nu-
trition should be routinely addressed in order to facilitate management of the disease.
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