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Abstract

Background: Rheumatoid arthritis (RA) is a chronic, autoimmune disease that is associated with local and
systemic inflammation, resulting in chronic pain and physical function limitations that may negatively
impact quality of life (QOL). Despite advances in pharmacological therapies, currently available treatment
options may be associated with adverse events and come at a high price tag. As a result, research
efforts have grown to focus on nutritional interventions to support pharmacological therapies, reduce
inflammation (targeting biomarkers of disease activity) and improve QOL.

Objectives: In this systematic review, data was collected on the most recent non-pharmacological
interventions used in RA treatment. The efficacy and potential practical applications of various nutritional
interventions used in the RA management will be discussed. This review has been divided into three parts.
In this first section, we discuss five structured diets and their clinical impacts on patients with RA. The diets
discussed in this article include the anti-inflammatory diet in RA (ADIRA) diet, elemental and elimination
diets, weight loss, and a Mediterranean diet (MD). For more information on the other contents of this
systematic review you may refer to Part 2: Supplementation and Part 3: Fruit and herbs.

Methods: A search of the literature was conducted to identify nutritional interventions in the progression
and management of RA. Eligible study designs included meta-analyses, systematic reviews, randomized
control trials (RCT) and prospective/retrospective studies. Exclusion criteria included non, in vivo human
studies, n<40, cross-sectional studies, case-studies, and lack of access to available text.

Results: Initially, 334 articles were identified. After removing studies for lack of relevance, exclusion criteria,
and duplicates, 22 articles remained. The eligible articles were divided into five groups based on design:
meta analyses, systematic reviews, RCTs, literature reviews, and prospective studies. The eligible articles
were grouped together based on intervention type: diets, supplementation and the implementation of
fruits and herbs. Five articles were placed under the category of diet which includes one systematic review,
two RCT and two literature reviews.

Conclusion: Dietary interventions may be an effective method for reducing inflammation and symptoms
associated with RA. Significant improvements in indices of RA, such as the DAS-28 and HAQ, were observed
with the use of a MD, vegan, and vegetarian diets as well as exercise and weight loss. These outcomes were
supported by previous reviews demonstrating the safety and efficacy of these adjuvant therapies. This
review also determined that the Anti-inflammatory Diet in RA (ADIRA) diet, as well as elimination and
elemental diets all require further research before recommendations can be made on these interventions.
However, past research has identified highly immunogenic foods which may induce symptoms and
therefore clinicians should familiarize themselves with these triggers to educate their patients.
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Introduction

Rheumatoid arthritis (RA) is a chronic, autoimmune disease
that is associated with local and systemic inflammation, resulting in
chronic pain and physical function limitations that may negatively
impact quality of life (QOL). This local inflammation (which is
mediated by inflammatory cytokines and several host cells) manifests
as joint swelling and joint cartilage erosion leading to pain, which
can be severe and debilitating and result in functional limitations.
Therefore, suppression of pain is an emphasis of treatment [1].
Pharmaceutical disease modifying agents have commonly been used
for RA management. However, the high price tag and severe adverse
event profile associated with these drugs may result in compliance
issues and severe complications [2]. Research efforts have revealed
that environmental and lifestyle factors, including diet, may play a
role in RA presentation and progression, and modification of these
factors may be associated with improvement in pain and QOL [3].
As such, the use of non-pharmaceutical interventions (such as dietary
and nutritional modifications) to support pharmacological therapies
and/or target underlying mechanisms of disease activity (reducing
inflammation) may be of significant value to patients.

In particular, previous studies have indicated thata Mediterranean
diet (MD), which includes increased intake of monounsaturated
and polyunsaturated fatty acids, has been shown to improve disease
status in RA [4]. Additional diets that have been investigated include
plant-based diets (vegan and vegetarian), anti-inflammatory diets
(ADIRA), elimination and elemental diets (which remove all but
the most essential components of nutrition) as well as weight loss in
general which can be achieved through a number of theses diets. This
article provides a systematic review of currently available data on
the use of non-pharmaceutical interventions for RA management,
which was published between 2017 and 2020. The objective is to
provide clinicians information on the safety and effectiveness of
non-pharmaceutical interventions in RA management to aid in their
recommendations. These recommendations include whether these
non-pharmaceutical approaches may be used in combination with
or alternatively to pharmaceutical agents.

In this effort, standardized assessments have been developed
to ascertain both subjective and objective clinical improvements
in disease activity. The Disease Activity Score in 28 joints (DAS-
28) has been used to monitor disease progression and assesses
tender joint counts (TJC), swollen joint counts (SJC), erythrocyte
sedimentation rate (ESR), and a global health rating. The 36 item
Short Form health survey (SF 36) is a subjective questionnaire
utilized for gauging QOL. The visual analog scale (VAS) is an
instrument used to measure subjective pain ratings by selecting a
value from 0 (no pain) to 100 (severe pain). The health assessment
questionnaire (HAQ) is a tool utilized for self-report of functional
status. Additionally, the Ritchie score is a tool that is used to monitor
disease severity. This score evaluates the tenderness of joint groups
and scores them on a scale from zero to three. These indices will be
used because they emphasize the role of both pain and function and
can provide clinicians a means of understanding the impact of these
treatments on disease status.

Our original search included 22 articles which were then
subsequently divided into three sections, Dieting, Supplementation
and Fruits and herbs. In this first of our 3-part series, we will discuss
more formally structured dietary interventions and their clinical

impacts on patients with RA. The diets discussed in this article
include the anti-inflammatory diet in RA (ADIRA) diet, elemental
and elimination diets, weight loss, and a MD. For more information
on the other contents of this systematic review you may refer to Part
2: Supplementation and Part 3: Fruit and herbs.

Methods

Search strategy

A computer assisted systematic literature review was performed
using PubMed for research articles examining nutritional
interventions in the progression and management of RA. The
PubMed word search included “Rheumatoid Arthritis Nutrition”,
filtering for articles published between 2017 and 2020. The reference
lists of retrieved articles were also considered when found to be
relevant and if they fit the search criteria but were not discovered
through individual searches. Relevance of these articles were assessed
through a hierarchical approach that evaluated first the title, followed
by the abstract, and the full manuscript. For articles that were not
freely available, access was gained with Nova Southeastern University
(NSU) library resources.

Selection criteria

Studies were considered eligible if they discussed specific
nutritional  interventions evaluating the management or
progression of active RA defined by criteria by the American
College of Rheumatology (ACR) or European League Against
Rheumatism (EULAR) [5]. Eligible study designs included meta-
analyses, systematic reviews, randomized control trials (RCT), and
prospective/retrospective studies. Exclusion criteria included non
in vivo human studies, n<40, cross-sectional studies, case-studies,
and lack of access to available text. A flow diagram (Figure 1) was
developed using the “Preferred Reporting Items for Systematic
Reviews and Meta-Analyses” (PRISMA) 2009 outline [6].

Study characteristics
Based on study design studies were divided into five groups:
Meta-analyses: 3
Systematic review: 2
RCT: 11
Literature reviews: 5
Prospective study: 1
Results

A total of 334 articles were identified from the initial electronic
dartabase search. Two hundred fifty-five articles were excluded based
on lack of relevance found during title and abstract screening, and
one duplicate was removed. Of the remaining 78 articles, 56 were
excluded for the following reasons (based on exclusion criteria): Lack
of in vivo human models, n<40, and lack of significant interventional
study. A total of 22 articles remained for inclusion in this review.

Discussion
ADIRA diet

ADIRA-A randomized, controlled crossover trial indicating
effects on disease activity: In a study conducted on a Swedish
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Figure 1: Selection process flow diagram.
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Publication

3) Sparks etal.[39]

Study Year Subject | Intervention(s) - duration Significant improvements
Anti-inflammatory Diet
in Rheumatoid Arthritis ADIRA
(ADIRA)-a Randomized,
Controlled Crossover Trial 2020 50 -Vadell etal. [7] - 10 weeks None
Indicating Effects on Disease
Activity - Vadell et al. [7]
Elimination/Elemental diet Compared to baseline:
47 GS (p=0.008)
- Kavanagh etal. [9] Rtichie Score (p=0.006)
Managing Rheumatoid Vegetable/Vegan diet
Arthritis with Dietary 2017
Interventions - Khanna et 2) 66 1) Miller et al [27]
al.[9]
3)53 2) Hafstrom et al. [12] T)VAS
4) 66 3) Kjeldsen-Kragh et al. [28]
4) Elkan et al. [30]
Elimination/Elemental diet
1) 66 1) Hafstrom [12]- 9 months Compared to baseline:
2)48 2) Darlington [15] - 6 weeks 1) 40.5% improvement in ACR20
3) Hagen [16] - 4 weeks
Compared to control:
2) At one month:
CRP (p<0.0005)
EMS (p<0.0002)
ESR (p<0.002)
! . GS (p<0.0005)
. . Vegetarian/Vegan diet
Nutrition Interventions in 1) 66
Rheumatoid Arthritis: The 1) Hafstrom et al. [12] HAQ (p<0.0001)
Potential Use of Plant-Based 2019 2)53
Diets. A Review - Alwarith et 3)66 2) Kjeldsen-Kragh et al. [28] - 1 year pain score (p<0.0001)
al. [27]
3) Elkan et al [30] - 12 months Ritchie’s articular index (p<0.0004)
SJC (p<0.04)
TJC (p<0.0002)
3) DAS28 (p=0.047)
CRP (p=0.008)
Weight loss
1) 982
2)174 1) Schulman et al. [37]
3)53 2) Krepsetal.[38]
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The effects of the
Mediterranean diet on
rheumatoid arthritis

Mediterranean diet

Compared to controls:

1) CRP (p=0.006), DAS-28 (p<0.001),
HAQ (p<0.05), physical functioning
(p=0.006). SJC and VAS pain

Program in Combination

with Mediterranean Diet on
Quality of Life in Women with
Rheumatoid Arthritis - Garcia-
Morales et al. [20]

prevention and treatment: a 2017 1) Skoldstam et al. [19] -12 weeks L
i ) 2)130 2) Follow up visits
systematic review of human
. X 2) McKellar et al. [20] -6 weeks
prospective studies- Forsynth 3 months: pain (p=0.011) and physical
etal. [4] functioning (p=0.03)
6 months: EMS (p=0.041), HAQ
(p<0.05) and VAS (p=0.002)
Effect of a Dynamic Exercise 2019 144 Mediterranean Diet + exercise Compared to controls: SF-36

- Garcia-Morales et al. [20] - 24 weeks

Table 1: Summary of interventions and outcomes.

population, Vadell et al. performed a 10-week, single-blinded,
crossover study, where 50 patients with RA were randomly assigned
to a diet consisting of anti-inflammatory foods or a control diet
comparable to the general dietary intake in Sweden [7]. The
interventional diet emphasized increased proportional intake of
fruit, fiber, fish, and probiotics. The diet was referred to as the “fiber”
diet whereas the control was referred to as the “protein” diet to
mask the intervention. Fiber as well as n-3 PUFA (polyunsaturated
fatty acid) content was higher in the intervention at 24 g/d (5.2
g/M]) and 4 g/d (3 Energy%) respectively as compared with the
8.3 g/d (1.8 g/M]) and 0.8 g/d (0.6 E%) in the control diet. One
concern regarding this study is the difficulty in blinding a diet where
individuals involved are likely to have preconceived notions about
which foods are inherently healthier. Furthermore, this diet was
performed on a local Swedish population and therefore the results
may not be as generalizable to other populations subject to different
diets and genetics. Originally improvements were discovered in the
interventional group as compared to the control, however, upon
ANCOVA analysis, the study indicated no significant difference in
DAS28-ESR score between the groups.

Section summary: Overall, due to failure to reach statistical
significance on intervention after ANCOVA analysis and the lack of
generalization beyond the Swedish population, we do not feel this
study supports the recommendation of its proposed diet.

Elimination and elemental diets

Managing rheumatoid arthritis with dietary interventions:
Elemental diets contain hypoallergenic foods with essential nutrients
for daily requirements and are less immunogenic as compared
to the average diet [8]. Kavanagh et al. [9] reported the effects of
elemental diets on clinical and symptomatic parameters in patients
with food-aggravated disease conditions. Forty-seven RA patients
were provided an elemental diet or their usual diet (control). The
elemental diet was given to induce remission and then was gradually

adapted to reintroduce foods. When reintroduced foods were seen
to induce symptoms, they were promptly removed from the diet.
Statistically significant improvements were seen in Grip Strength
(GS) (p=0.008) and Ritchie Score (p=0.006) but were not seen
with ESR, CRP, thermographic joint score, or functional score. Any
improvements that were observed with the treatment of an elemental
diet quickly diminished upon discontinuation [9]. Limitations of
this study included the inability to blind subjects leading to emphasis
on subjective measurements of improvement in addition to high
dropout rates with only 38 percent of patients completing the study.

Nutrition interventions in rheumatoid arthritis: The potential
use of plant-based diets. A review: A 2019 review on the potential
use of plant-based diets by Alwarith et al. [10] discussed elimination
and elemental diets research efforts in RA management. As new
research efforts indicate possible gastrointestinal links to the causes of
RA [3], attention has begun to be placed on food sensitivities and the
involvement of certain antigens as seen in other autoimmune diseases
[11]. Elimination diets remove specific components from one’s diet
in order to determine if it plays a role in the symptoms of interest,
whereas an elemental diet involves specific selection of foods involving
eliminating all antigenic proteins from one’s diet. Referenced in the
review was a 2001 clinical trial by Hafstrom [12] with 66 RA patients
on a vegan diet absent of gluten for a nine-month period. Results
of the study indicated a 40.5 percent improvement in the ACR20
improvement criteria compared with four percent in the non-vegan
group [12]. Meanwhile, Alwarith’s review indicated that responses
to these methods can be highly variable and any improvement may
quickly disappear upon resumption of previous diets (as seen in the
study). Darlington et al. reported that about 75 percent of those
that responded to an elimination diet resulted in improvements in
subjective and objective measurements of disease activity [13]. Still,
identifying individual food sensitivities has also been described as a
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challenge with these methods of treatment. Often skin prick testing
is used to identify Immunoglobulin (Ig)E mediated responses to a
stimulus, although this has not always correlated with offensive foods
[14]. Another study was performed by Darlington et al. [15] using
elimination and oral food challenges in 48 RA patients to identify
foods capable of inducing symptoms in this population. Participants
underwent a six-week elimination diet, which identified 20 different
foods. Of these foods, corn and wheat were the most common to
incite symptoms, seen in 57 percent and 54 percent of participants,
respectively. These findings are summarized in Table 2 below.
Furthermore, a 2009 systematic review by Hagen et al. [16] assessed
the efficacy and safety of dietary interventions in the treatment of
RA. Two clinical trials evaluating the effects of vegan and elimination
diets were included. Both trials evaluated the effectiveness in RA
symptom improvement using a four-week elemental diet as compared
to controls but due to inadequate reporting resulted in inconclusive

findings [16].

Section summary: Overall, extremely little data has been
reported on non-pharmaceutical interventions and further research
is required to determine effectiveness of these dietary modifications
in identifying RA triggers and improving symptomatology. Many of
these studies resulted in high dropout rates and regression of disease
severity upon cessation of treatment, which brings in to question
the efficacy of their application in a clinical setting. Meanwhile,
regarding the foods commonly known to cause immunogenic
responses, clinicians should encourage patients to be conscious of
the components in their diet in order to minimize exacerbations and

manage symptoms.
Mediterranean diet and exercise
The effects of the Mediterranean diet on RA prevention and

treatment: A systematic review of human prospective studies:
Of the various interventions discussed, the MD has garnered much

attention in recent years. A 2017 systematic review by Forsynth et
al. [4] evaluated the effects of MD on prevention and management
of RA. For this review, we will focus on the treatment aspect of the
Forsynth article. The MD is characterized by the consumption of olive
oil, unrefined cereals, fresh or dried fruit and vegetables, moderate
amounts of fish, dairy, and meat in addition to spices and wine
[17]. The reason this diet has garnered so much interest is because
of its potential anti-inflammatory effects [18], which for the reasons
previously discussed may benefit patients suffering with RA. In 2003,
an RCT was conducted by Skéldstam et al. [19], which evaluated the
effect of a Cretan MD (modified to include more dairy products)
versus the typical Western diet on the suppression of disease activity
in patients with newly diagnosed RA over a period of three months.
The initial three-week phase of the study was conducted in a hospital
setting, in which participants were provided meals resembling the
desired diet as well as six lessons about Mediterranean food and
cooking in attempt to maintain compliance in the following nine
weeks outside of the hospital setting. The control group received
no recommendations. Compliance was determined through
questionnaires, interviews, and measurement of biological markers.
When compared to the control group the MD group demonstrated
improvements in disease activity (p<0.001), physical functioning
(p=0.006), and inflammatory biomarkers (i.e., CRP) (p=0.006).
However, no significant changes were observed in terms of morning
stiffness or changes in medication dose. At week 12, the intervention
group reported significant reductions in the DAS28 score (p<0.001),
while no change was seen in the control group.

The other study included in the review was a clinical control
trial (CCT) conducted by McKellar et al. [20]. This study included
130 female patients diagnosed with RA who were assigned to
an intervention group (n=75) or a control group (n=55). The
intervention group attended a six-week cooking course in addition
to being provided information about the MD and relevant cooking
practices, whereas the control group was provided with materials

Food % patients affected | Food % patients affected
Corn 57 Malt 27
Wheat 54 Cheese 24
Bacon/pork 39 Grapefruit 24
Oranges 39 Tomato 22
Milk 37 Peanuts 20
Oats 37 Sugar (cane) 20
Rye 34 Butter 17
Eggs 32 Lamb 17
Beef 32 Lemon 17
Coffee 32 Soy 17

Table 2: Foods shown to induce symptoms in RA patients (Darlington et al. [15]).
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on general principles of a healthy diet. Compliance to the diet was
determined through food frequency questionnaires and laboratory
markers measured at the initial and follow-up visits. The findings
showed significant improvements in parameters measured at the three
month follow-up including pain (p=0.011) and physical functioning
(p=0.03) as well as at the six-month follow-up in the global visual
analogue scale (p=0.002) and morning stiffness (p=0.041) as
compared to the control group. However, no change was reported in
the DAS28 score for both groups. Additionally, both interventions
by Skéldstam and McKellar indicated a decrease in HAQ score for
the MD group at six-month follow-up (p<0.05).

Section summary: Limitations of the studies performed by
Skoldstam and McKellar included that random allocation was not
feasible and both groups solely included women. Further criticism of
McKellar’s study includes that statistical analysis was performed on
two groups at different points in time in addition to most measures
of disease activity being subjective. Lastly, the large amount of time
spent with the intervention group could have additionally resulted
in a placebo effect thus overall leading to this study having a high
risk of bias.

The studies discussed by Skoldstram [19] and McKellar [20] are
also included in works by Alwarith et al. [10] and Petersson [21],
both resulting in similar conclusions as this review and therefore
will not be further elaborated on in this section. Forsynth went on
to acknowledge that this systematic review was limited due to the
inclusion of only a small number of interventions that met their
criteria.

Effect of a dynamic exercise program in combination with
MD on QOL in women with rheumatoid arthritis: Garcia-
Morales et al. performed an RCT that included 144 participants with
RA to compare the effectiveness of a MD and exercise. The study
was divided into four groups: 1) MD, 2) dynamic exercise program
(DEP), 3) MD+DEP and 4) controls [22]. These groups contained
40, 37, 36 and 31 participants, respectively. The MD was developed
by a dietician and prescribed according to basal energy expenditure
estimated using the Harris-Benedict equation [23]. It consisted of
50 percent carbohydrates, 30 percent fats, and 20 percent proteins.
The diet was based on the consumption of olive oil or canola oil
as the main dietary fat, whole grains (one to two portions/meal),
fruits (two to four portions/day), vegetables (two to three portions/
meal), fish (greater than two portions/week), oilseeds (one to two
portions/day), legumes (greater than two portions/week), and red
meat (greater than two portions/week). In addition, all participants
received individual verbal instructions from the dietician as well
as a nutritional handbook containing menus for example meals.
The DEP consisted of an 80 to 90-minute training sessions twice
per week, which was a five-stage combination of warm-up, aerobic
exercise, anaerobic exercise, recreational sports, and cool down.
Exercise adherence was determined if patients attended 80 percent
of exercise sessions. Both the DEP and the control group received
general nutrition recommendations.

Results of the study indicated there were statistically significant
changes on the SF-36 global health, global punctuation, and
mental health components compared to control for DEB MD,
and MD+DEP groups. The improvements in all components were

greatest for the MD+DEP group, with the exception of the mental
component, which the greatest change was in the DEP alone. A
potential explanation for this may be that adhering to a new diet
could serve as an added mental stressor. Notably, this study also
showed statistically significant changes on the SF-36 physical
component within the DEP and MD+DEP groups, but not for
MD alone. Limitations of this study included that it only involved a
female population as well as that it only included patients with low
(<3.2) DAS-28 scores and therefore, may be less generalizable.

Previous studies have evaluated the benefits of various
exercise plans in RA patients including Bilberg [24], Badsha [25],
and Brorsson [26]. These studies implemented aquatic exercise
programs, yoga, and hand exercises, respectively. Bilberg reported
significant improvements in vitality as determined by the SF-36
and improvements in muscular function (p<0.005) as compared to
controls. These improvements were seen to last about three months.
Badsha indicated that patients in an eight-week yoga program
resulted in statistically significant improvements in DAS-28 as well as
HAQ but not QOL. Lastly, Brorsson demonstrated improved hand

function (p<0.01) and force (p<0.001) after six weeks of exercise.

Based on this data, it appears that a MD in addition to a twice
weekly exercise regimen may result in improvements in the QOL
in women with RA with low DAS-28 scores. Furthermore, Garcia-
Morales emphasizes the importance of the duration of the intervention
in order to obtain and maintain significant improvements as was seen
in Bilberg’s study. Furthermore, Garcia-Morales states that a period
of at least 24 weeks should be used to observe the benefits of this dual
intervention. Overall, this study indicated that combinations in both
diet and exercise result in greater improvements than either one alone
on the disease state of female RA patients.

Section summary: The information regarding the effectiveness
of MD among RA patients is limited, with the data included in this
review resulting from two trials that have been circulated throughout
various publications [4,10,21]. In addition, the findings from
these studies indicated high levels of bias and the results must be
approached with caution. Meanwhile, the results of these two studies
in addition to the study performed by Garcia-Morales, indicate
that the MD demonstrates the ability to improve the disease state
of patients with RA. With the largest concern being compliance,
this diet is safe and practical for clinicians to recommend to their
patients. The impact of this diet can be maximized through the
incorporation of concomitant exercise. At this time, we recommend
the MD in addition to exercise for RA patients, with the caveat that
further studies should be performed in order to strengthen these
recommendations and provide additional data.

Vegetarian/vegan diets

Managing rheumatoid arthritis with dietary interventions:
The article by Khanna discusses a 2001 meta-analysis conducted by
Miiller et al. in order to determine the effects of fasting followed
by a vegetarian diet in RA patients [8,27]. Miiller’s search yielded
31 original articles that were critically analyzed. The main focus of
the review, however, was on four controlled studies [28,29], which
included the work of Kjeldsen-Kragh et al. [28] that is discussed
in detail in the following article of this section. Two of these four
controlled trials were randomized. Pooling of the p-values from these
studies when combined illustrated significant results (p<0.0001).
Miiller’s review indicated that the literature analyzed supports the
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hypothesis that short periods of fasting (seven to 23 days) followed
by a vegetarian diet (3.5 months or more) can cause statistically
significant and clinically relevant long-term improvements in RA
patients. These improvements were primarily assessed using VAS.
They did, however, acknowledge limitations to the development of
any final conclusions due to the small number of methodologically
sound studies, potential publication bias that may have limited
their exposure to other articles that may have otherwise fit into the
analysis and that their findings cannot be generalized to the general
population because a majority of patients were eager to fast and
were compliant throughout these rigorous procedures. Lastly, the
composition of these fasts was poorly defined in the analysis thus
making it more difficult to compare results.

Other works discussed in this Khanna’s review include Hafstrém
[12] and Elkan et al. [30], which are discussed in more detail in
‘Nutrition interventions in rtheumatoid arthritis: The potential use of
plant-based diets. A review’ by Alwarith et al. [10]

Nutrition interventions in RA: The potential use of plant-
based diets. A review: Many studies have linked inflammatory
markers, such as c-reactive protein (CRP), IL-6, and homocysteine,
with the consumption of red meat and animal-based products [31],
while others have demonstrated the potential of vegan and vegetable-
based diets to reduce these inflammatory markers [32,33]. With the
knowledge that RA is a disease mediated by these same inflammatory
markers, it is reasonable to assume the implementation of such a diet
would result in clinical improvements. In the same clinical trial by
Hafstrdm [12] mentioned above, it was discovered that a gluten-free,
vegan diet in RA patients resulted in the reduction of IgG, which is
an antibody with pro-inflammatory properties and is often found
to be elevated in this population. Additionally, Alwarith’s review
evaluated a 1991 randomized, single-blind controlled trial with RA
patients by Kjeldsen-Kragh [10,28]. This study evaluated the effects
of a seven to 10 day fast, followed by 3.5 months of a gluten-free,
vegan diet with a gradual shift to a vegetarian diet that occurred over
the course of one year. Both the intervention and the control group
stayed at a convalescent home during the first four weeks of the study.
After one month, the diet group began to display improvements in
the number of tender and swollen joints, Ritchie’s articular index,
pain score, duration of morning stiffness, grip strength (GS),
erythrocyte sedimentation rate (ESR), CRE white blood cell (WBC)
count, and HAQ score which were maintained after one year [28]. In
comparison, after one month, the control group displayed significant
improvement in pain score alone. Another study referenced in
Alwarith’s review by Elkan et al briefly discussed 66 RA patients
that were randomly assigned to either a gluten-free, vegan diet or
a well-balanced non-vegan diet for one year [30]. Disease activity
was measured with the DAS-28 index as well as the European
League Against Rheumatism (EULAR) response criteria at three and
12 months. DAS-28 was found to be higher in the control group
(p=0.047), whereas the HAQ score was not significantly different. In
addition, the vegan group was shown to have weight and body mass
index (BMI) reductions by 4.2 kg and 1.4, respectively. In addition,
CRP levels decreased from 13 to five at 12 months (p=0.008) [30].
No serious adverse effects were reported from these studies. However,
in the study by Elkan, participants were supplemented with vitamin
B12 to avoid any deficiencies.

Section summary: The studies discussed in this section were
limited and combined a mixture of fasting, vegetarian, and vegan

diets. Because of these reasons it is difficult to separate each aspect
in order to determine how the application of either one could
benefit patients with RA. However, the data available does indicate
that vegan and vegetarian diets are capable of providing significant
improvements in clinical parameters such as the DAS-28 and
VAS. Although Kjeldsen-Kragh’s study demonstrated several other
significant improvements when compared to Elkan’s study, it is
difficult to determine if this was due to the addition of a fasting
period. Currently, we believe there is sufficient data to recommend
the incorporating of either a vegan or vegetarian diet to improve
clinical symptoms. Still, future research should aim to determine
the role of fasting as well as compare the benefits of a vegan versus
vegetarian diet for more a concrete understanding of effectiveness.

Weight loss

Nutrition interventions in RA: The potential use of plant-
based diets. A review: While adipose tissue previously believed to
be inert, it is well understood that adipose tissue is an organ of its
own that can result in the production of pro-inflammatory cytokines
that may contribute to the inflammatory processes seen in many
disease states [34]. When considering that the inflammatory process
in RA results in diffuse joint erosion, it is important to consider that
adding additional weight may further exacerbate this damage. Several
studies have indicated that RA patients that are overweight have
worse outcomes than those with a normal BMI (<24.9) [35,36] and
therefore, a healthy weight should be addressed and maintained. The
Canadian Early Arthritis Cohort (CATCH) study, which included
982 participants, indicated that being overweight or obese was
independently associated with a decreased chance for achieving and
sustaining remission. These patients were 25 percent and 47 percent
less likely to achieve remission within three years, respectively [37].
In addition, a retrospective analysis performed in 2018 by Kreps et
al., which included 174 participants with RA found that overweight
individuals who lost =5 kg had a three times increased likelihood
of improvement in disease activity compared to those who lost
<5 kg. This study utilized the DAS28 and concluded that each kg
of weight lost was associated with an improvement in the clinical
disease activity index by 1.15 (p=.0026) [38]. Similar findings were
seen by Sparks et al. when investigating weight loss in 53 RA patients
post-bariatric surgery. Twelve months after surgery, six percent of
patients were considered to have moderate to high disease activity
as compared to 57 percent beforehand. A follow up 5.8 years after
surgery indicated that 74 percent of patients were considered to be
in remission when compared to 26 percent before the intervention.
Additional data was collected from inflammatory markers, which
were measured at six months, 12 months, and at 5.8 years and were
found to be significantly lower (p<0.05, p<0.001, and p<0.001,
respectively) [39].

Section summary: With evidence indicating the correlation
between healthy BMI, weight loss, and the likelihood of both
achieving and sustaining remission it is imperative that clinicians
emphasize this aspect of management with their patients. With
worsening disease activity comes increasing difficulty with daily
activities and thus nutritional goals outlining desired weight and
BMI should be regularly included as part of clinical practice in
addition to pharmacologic therapy.

Conclusion

The goal of this review was to evaluate recent dietary interventions
for clinical improvements and summarize recommendations that
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may serve as a tool for clinicians to confidently provide updated
information to their patients. Of the various complimentary methods
that can be implemented in RA patients, various diets have been
suggested to improve symptoms and overall well-being. Most diets
focus on eliminating “inflammatory” foods and adopting an eating
pattern that reduces inflammation. There is insufficient evidence to
support the efficacy of an ADRIA and elimination diet. However,
improvements were observed in MD and plant-based diets. There
is a strong relationship between healthy weight and severity of
symptoms. The evidence suggests that maintaining a healthy weight
along with regular physical activity correlates with lower disease
activity. When used in conjunction with an individual’s current
treatment, evidence supports dietary patterns, which encourage
consumption of vegetables, n-3 PUFA, and minimally processed
foods. These patterns are consistent with the MD. In addition to
diet, clinicians should encourage patients to participate in regular
exercise and maintain a healthy weight to further improve clinical
parameters in patients with RA.
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