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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 for RA management. The efficacy, safety, 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 the last section of our 3-part series we will discuss interventions involving fruits and herbs
and their clinical impact on patients with RA. The compounds discussed in this article include cranberry
juice, curcumin, garlic, ginger, pomegranate, saffron, and sesamin. For more information on the other
contents of this systematic review you may refer back to Part 1: Dieting and Part 2: Supplementation

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. Seven articles were placed under the category of fruits and herbs which includes six RCTs
and one literature review.

Conclusion: Dietary interventions may be an effective method for reducing inflammation and symptoms
associated with RA. Several studies showed that dietary interventions improved various markers of disease
activity, symptomatology, with minimal adverse event risk. Still, most nutritional remedies studied require
further research effort before they can be confidently recommended as alternative therapies. These
remedies include cranberry juice, garlic, ginger, pomegranate extract, saffron, and sesamin. All of these
remedies with the exception of garlic, improved DAS-28 scores. Curcumin was the only compound that
lacked sufficient evidence to justify a recommendation. Clinical practitioners can use these remedies in
their treatment algorithms without specific recommendations on dosing and use, as nearly all present
with minimal risk.
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Introduction

Rheumatoid Arthritis (RA) is a complex autoimmune disease
that is characterized by systemic inflammation. RA is the most
common form of inflammatory arthritis and is more likely to
affect woman than men [1-3]. Symptoms include joint stiffness,
swelling, fatigue and decreased quality of life. The pathophysiology
of RA is not fully understood. Disruptions in intercellular pathways
are believed to contribute to the autoimmune response as well
as increased inflammation [2]. The autoimmune response and
complex inflammation processes lead to joint damage, bone erosion,
synovitis, and cartilage degradation. Individuals suffering from RA
are more susceptible to cardiovascular disease, gastrointestinal issues,
pulmonary disease, and mental health problems [3]. The exact cause
of RA remains unclear. However, research suggests a combination
of environmental, genetic and lifestyle factors leading to the onset
of disease [2]. Traditionally, pharmacological therapies are used to
treat swelling, joint pain, and slow disease progression. Without
a permanent cure, complimentary therapies are often utilized to
offset the unpleasant side effects of medications. Popular alternative
therapies include dietary supplements, anti-inflammatory diets,
acupuncture, and massage [1,3]. Research suggest that lifestyle
factors and diet may be effective at lowering disease activity thus
increasing quality of life and RA outcomes.

Previous studies have indicated that various bioactive compounds
found in foods may suppress production of inflammatory cytokines
and reduce disease activity, thereby, aiding in RA treatment.
These include curcumin (a compound found in turmeric), ginger,
pomegranate, garlic, saffron, sesamin, and cranberries. In addition
to medication, incorporating these foods into the diet may help
RA patients reduce symptoms. 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 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.

Odur original search included over 22 articles which were then
subsequently divided into three sections, Dieting, Supplementation,
and Fruits and herbs. In the last of our 3-part series we will discuss

interventions involving fruits and herbs and their clinical impact on
patients with RA. The compounds discussed in this article include
cranberry juice, curcumin, garlic, ginger, pomegranate, saffron,
and sesamin. For more information on the other contents of this
systematic review you may refer back to Part 1: Dieting [4] and Part
2: Supplementation [5].

Methods
Search strategy

A computer assisted systematic literature review was performed
using PubMed for 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

research 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 through the use of
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 [6].
Eligible study designs included meta-analyses, systematic reviews,
randomized control trials (RCT), and prospective/retrospective
studies. Exclusion criteria included non iz vive 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 [7].
Study characteristics
Based on study design studies were divided into five groups:
Meta analyses: 3
Systematic review: 2
Randomized control trials: 11
Literature reviews: 5
Prospective study: 1
Results

A total of 334 articles were identified from the initial electronic
database 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
Cranberry Juice

Cranberry juice decreases disease activity in women with
RA: RA is characterized by autoimmune activation of leukocytes
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Study Publication Year | Subjects | Intervention(s) - duration Significant improvements
. Compared to baseline:
Cranberry Juice Decreases
Disease Activity in Women With Cranberry juice .
) S 2018 41 o Anti-CCP (p=0.034)
Rheumatoid Arthritis - Thimoteo - Thiméteo et al. [11]- 90 days
Blood Glucose (p=0.04)
etal.[11]
DAS-28 (p=0.048)
Effect of Curcumin Nanomicelle .
. Compared to baseline:
on the Clinical Symptoms of
Patients With Rheumatoid Curcumin
. . 2019 65 . DAS-28 (p=0)
Arthritis: A Randomized, Double- - Javadi et al. [14]- 12 weeks
. ) . SJC (p=0.008)
Blind, Controlled Trial - Javadi et
TJC(p=0.001)
al.[14]
A Randomized, Double-Blind,
Placebo-Controlled Clinical Trial, Compared to placebo:
Evaluating the Garlic Supplement
Effects on Some Serum 2020 62 Garlic HAQ (p=0.026)
Biomarkers of Oxidative Stress, - Moosavian et al. [19] - 8 weeks | MDA (p=0.032)
and Quality of Life in Women With TAC (p=0.026)
Rheumatoid Arthritis - Moosavian VAS (p<0.001)
etal.[19]
The Effect of Ginger
. Compared to placebo:
Supplementation on Some
Immunity and Inflammation Ginger
; L 2017 63 . DAS-28 (p=.003)
Intermediate Genes Expression in - Aryaeian et al. [21] - 12 weeks
i i . . FoxP3 gene (p<.05)
Patients With Active Rheumatoid
-, . T-bet gene (p=.045)
Arthritis - Aryaeian et al. [21]
Compared to placebo:
DAS-28 (p<0.001)
EMS (p=0.004)
Dietary Fruits and arthritis - Basu 2017 55 Pomegranate ESR (p=0.003)
etal. [34] - Gahvipour et al. [35] — 8 weeks Glutathione Peroxidase (p<0.001)
HAQ (p=0.007)
SJC (p<0.001)
TJC (p=0.001)
VAS (p=0.003)
Compared to placebo:
hs-CRP (p=0.004)
The Effect of Saffron Supplement DAS-28 (p < 0.001)
on Clinical Outcomes and ESR (p=0.03)
Metabolic Profiles in Patients Saff PGA (p =.007)
affron
With Active Rheumatoid Arthritis: 2020 66 SJC (p<0.001)

A Randomized, Double-Blind,
Placebo-Controlled Clinical Trial -
Hamidi et al. [42]

- Hamidi et al. [42] — 3 months

TIC (p=0.001)
VAS (p=0.003)

Compared to baseline:

IFN-y (p=0.037)
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A Randomized, Triple-Blind,
Placebo-Controlled Clinical

Trial, Evaluating the Sesamin
Supplement Effects on Proteolytic
2019 44
Enzymes, Inflammatory Markers, -
and Clinical Indices in Women
With Rheumatoid Arthritis - Helli

et al. [45]

Sesamin

Compared to placebo:

COX-2 (p=0.071)

hs-CRP (p=0.033)
DAS-28 (p=0.09)
Hyaluronidase P=0.003)
Matrix MMP-3 (P=0.003)
TNF-a (p=0.047)

VAS (p=0.025)

Helli et al. [45] - 6 weeks

Table 1: Summary of studies, interventions and significant outcomes.

that increase cytokine release, inflammatory response, and oxidative
stress. Clinical research suggests that dietary intake of antioxidants
can mediate the inflammatory response and oxidative stress seen in
RA patients and improve symptomatology [8]. Specifically, berries
are rich in antioxidants and have been shown to improve various
biomarkers of disease activity [9]. In addition, a few studies have
demonstrated that cranberries have been associated with lower
serum lipid levels, decreases in blood pressure, and improvements in
inflammatory biomarkers [10]. Based on the benefits of consuming
foods rich in antioxidants, it has been suggested that regular
consumption of cranberry juice may improve the inflammatory
response and symptomatology tied to RA. In a study by Thiméteo et
al., the investigators evaluated the effects of drinking cranberry juice
in 41 participants with RA, in which participants were instructed not
to make any changes to their diet, medication, and current physical
activity levels [11]. Participants (n=18) in the control group were
asked to follow their normal dietary routine. Participants (n=23) in
the intervention group were asked to consume 500 mL/d of reduced-
calorie cranberry juice in addition to their daily diet, medication,
and physical activity regimens. Anthropometric and lab analysis were
conducted at the beginning of the study and the conclusion of the
study. Total cholesterol, high-density lipoprotein (HDL), low-density
lipoprotein (LDL), triacylglycerol, and glucose levels were evaluated
by a biochemical autoanalyzer. White blood cell (WBC), platelet, and
erythrocyte sedimentation rate (ESR) counts were determined using
hematologic autoanalyzers. Serum c-reactive protein (CRP) levels and
theumatoid factor (RF) titers were measured using a turbidimetric
assay. Serum ferritin levels, anticyclic citrullinated peptide (anti-
CCP) antibodies, and total plasma levels of homocysteine, were
determined with chemiluminescent microparticle assays. Results of
the study indicated that those in the intervention group demonstrated
decreases in DAS-28 (p=0.048) and anti-CCP (p=0.034) after
90 days of treatment as compared to baseline. The control group
experienced little to no change from baseline to the end of the study.
whereas changes in inflammatory biomarkers were not found in
either group. Statistically significant decreases in blood glucose were
also seen in the intervention group (p=0.04). Criticisms of this study
included having a small sample size, despite statistical significance
observed. Participant’s dietary intake was not assessed to rule out
any effects caused by diet rather than cranberry juice, which may
have confounded the data. Storage and storage temperatures may
also affect polyphenol content in juices thus lowering the antioxidant
benefit associated with cranberry juice boxes and was not specifically
addressed in the study [12]. One concern of 500 mL/d of reduced
calorie cranberry juice implementation would be the application in a
population with impairments in fasting glucose, however, the results

of the study indicated there were statistically significant decreases
in blood glucose thus indicating that would not be the case. Due
to the large amount needed for daily consumption, it may not be
reasonable to expect patients to maintain dietary supplementation
with cranberry juice for long periods of time, however, incorporation
into the diet has minimal risk and thus the benefits should be
empbhasized to this patient population.

Curcumin

Effect of curcumin nanomicelle on the clinical symptoms
of patients with RA: A randomized, double-blind, controlled
trial: Curcumin is a polyphenol that is typically found in the
rhizomatous spice, turmeric. The medicinal properties of turmeric
are well understood and more recently, research efforts have aimed
at evaluating curcumins mechanisms and effects [13]. Curcumin
has been shown to demonstrate anti-inflammatory effects in human
fibroblast-like synoviocytes. In animal studies (mouse model),
curcumin has shown anti-arthritic effects and reduced incidence of
liver toxicity when combined with methotrexate. In addition, the
combination of curcumin and prednisolone demonstrated enhanced
effects, indicating a potential role in the management of RA patients.
In 2019, a clinical study conducted by Javadi et al. assessed the effects
of 120 mg/day of curcumin nanomicelle among RA patients over
a 12-week period [14]. The results indicated statistically significant
improvements in the DAS-28, tender joint count (TJC) as well as
swollen joint count (SJC) when compared to baseline, but these
findings were not significant when compared to placebo (likely
attributable to the low dose of curcumin used in the study). The
investigators reference two prior studies that utilized up to 1,000
mg/day of curcumin and reported significant findings as compared
to placebo. These studies were not included in this review because
did not meet the inclusion criteria of n>40. For dosage comparison,
other studies utilizing curcumin in multiple myeloma patients have
indicated doses of up to 12,000 mg/day with excellent safety and
tolerability, thus further suggesting the relevancy of utilizing sufficient
doses [15]. Based on this information, there is not sufficient data
to indicate that 120 mg/d of curcumin would result in any clinical
improvements as compared to placebo. Still, when considering the
vast applications on various diseases and the excellent safety profile
it is recommended that further studies be performed at higher doses
before formal recommendations can be made regarding the efficacy
of curcumin in RA.

Garlic

A randomized, double-blind, placebo-controlled clinical
trial, evaluating the garlic supplement effects on some serum
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biomarkers of oxidative stress, and QOL in women with RA:
Garlic is an herb of the Alliacea family, which has been used for food
consumption and medicinal purposes. Growing research efforts have
highlighted its anti-diabetic, cardioprotective, and anti-inflammatory
properties [16]. Researchers have illustrated garlic’s antioxidative
effects in the treatment of inflammatory diseases. Gatlic is also being
considered as an alternative to current anti-arthritic agents [17,18].
Moosavian et al. studied the effects of 500 mg of dried garlic powder
tablets (equivalent to 2500 mg of garlic, containing 2.5 mg allicin) in
comparison to starch placebos in 62 women with RA [19]. The study
participants were instructed to take the tablets (either garlic powder
tablets or starch placebos) twice per day over an eight-week period
equating to 1000 mg/day among those taking the garlic powder
tablets. Placebo tablets were similar in terms of appearance and
before the intervention the placebo tablets were placed near the garlic
tablets in order to transfer the smell. Both patients and investigators
were blinded to allocation of the tablets. Garlic consumption as
part of a normal diet was banned throughout the duration of the
study. Compliance was assessed by counting the numbers of tablets
consumed during the study and patients who consumed less
than 90 percent were excluded. Other exclusion criteria included
smoking, medication changes, consuming antioxidants, and omega
3 fatty acids 4 weeks prior to the study and those taking hormone
replacement therapy or anticoagulants. A limited range of blood
antioxidant markers were tested due to financial limitations as well as
synovial biomarkers were not tested due to ethical limitations.

The investigators found that serum total antioxidant
capacity (TAC) (p=0.2 to 0.032) significantly increased, whereas
malondialdehyde (MDA) (p=<0.001), a marker for oxidative
stress, was significantly lower among those who consumed garlic as
compared to placebo. Significant decreases in pain after activity were
observed, as measured by a visual analog scale (VAS) (p<0.001), in
the garlic group when compared to placebo. In addition, statistically
significant improvements (p<0.001) were reported in quality of life
in the garlic group as compared to placebo. The health assessment
questionnaire (HAQ) was used to measure quality of life. The author
postulated that the effects of garlic on TAC may occur through
increasing intracellular antioxidants such as glutathione, uric acid,
and bilirubin as well as by upregulating the expression of antioxidant
enzymes. Based on these findings, it appears that recommendations
of 1000 mg/day of garlic tablets for eight weeks has the capability
to improve markers of oxidative stress, antioxidant capacity, and
clinical indicators of pain in female RA patients. Although there are
clear benefits observed in this study, the investigators believe more
trials are required in order to determine the efficacy of garlic in the
patient population studied. With garlic’s excellent safety profile and
the relatively simplistic means of incorporating it into one’s diet,
clinicians should discuss the potential benefits of its implementation
with their patients.

Ginger

The effect of ginger supplementation on some immunity and
inflammation intermediate gene expression in patients with active
RA: Ginger is a plant from the Zingiberaceae family that is often
consumed for its medicinal benefits. Ginger has been shown to have
anti-emetic, anti-inflammatory, and anti-diabetic properties [20,21].
It has also been shown to relieve stiffness and pain in individuals with
osteoarthritis. Meanwhile, there is little data on the efficacy of its use
in RA [22]. In one study, Aryaecian et al. performed a randomized,

double-blind, placebo-controlled clinical trial with 63 RA patients to
evaluate the effect of ginger power as compared to placebo for a period
of 12 weeks [23]. Patients were randomly assigned into two groups
(1500 mg/day of ginger powder or placebo containing fried wheat
powder). Placebos were of similar appearance and odor, as they had
spent two weeks in a ginger powder box prior to transmit the smell.
Investigators and patients were blinded to study groups. This study
is unique in that it focused on gene expression to evaluate the effects
of ginger consumption. FoxP3 is a gene that functions to regulate
the pathways pertaining to the body’s immune response. Statistically
significant increases in FoxP3 gene expression were observed in the
intervention group when compared to the control (p<0.05). Increases
in the FoxP3 gene, such as those observed in the study, are thought
to aid in the prevention of autoimmune disorders [24]. PPAR-y is
another gene that may be used as an indicator of disease activity
and treatment efficacy due to its anti-inflammatory characteristics
[25,26]. PPAR-y agonists have been shown to inhibit translation of
genes such as TNF- alpha and IL-1 implicated in joint inflammation
[27] and have demonstrated anti-inflammatory characteristics on the
activity of RA in experimental models [28]. This study demonstrated
significant increases in PPAR-y from baseline (p<0.05), however,
when compared to controls there was no significant difference
found (p=0.12). Additionally, expression of T-bet gene decreased
significantly among those who received ginger (p=0.045). T-bet
gene is a transcription factor that induces proliferation of Th1 and
is essential in the production of IFN-y, a cytokine crucial in the
triggering of immune responses [27,28]. Therefore, the reduction of
T-bet expression may demonstrate some of the anti-inflammatory
properties of ginger. Further results indicated a significant reduction
of DAS-28 among those who received ginger as compared to placebo
(p=0.003). Although there are many genetic indications that ginger
may result in anti-inflammatory changes in RA patients, more trials
are required in order to determine the efficacy of its application. This
appears to be one of the first studies to investigate the application of
ginger in RA patients. Currently, we are unable to recommend its
supplementation within clinical practice. Yet, ginger has been shown
to be a safe ingredient that is well tolerated up to 2 grams/day [22]
and thus there is minimal risk in incorporating it into one’s diet.

Pomegranate

Dietary fruits and arthritis - Pomegranate extract alleviates
disease activity and some blood biomarkers of inflammation and
oxidative stress in RA patients: Pomegranate is a nutritious fruit
that contains various vitamins, flavonoids and immune-boosting
antioxidants [29]. Pomegranate’s antioxidant properties have been
attributed to its polyphenol content and functions through its
inhibition of various enzymes such as cyclo-oxygenase-2 (COX-2)
and nuclear factor-kB (NF-kB) [30-32]. Products and extracts from
this fruit have been shown to have antioxidative, anti-inflammatory
and cardioprotective properties and thus mechanistically has the
potential to benefit patients with RA [33]. In a review conducted
by Basu et al., one of two studies discussed were found to meet
our inclusion criteria [34]. In the study from Basus review,
Gahvipour et al. examined the effects of two 250 mg capsules/d
of POMx (pomegranate extract standardized to 40 percent ellagic
acid) compared to cellulose placebo over eight weeks [35]. The
investigators found statistically significant decreases in DAS-28
score (p<0.001), pain intensity (p=0.003), ESR (p=0.03), HAQ
score (p=0.007), SJC (p=<0.001) and TJC (p=0.001). Glutathione

peroxidase concentration was also seen to be significantly elevated
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in those who received POMx compared to placebo. No adverse
effects were reported throughout the duration of the study. Overall,
the data evaluated is in favor of pomegranate extract resulting in
both clinical improvements and improvements in biomarkers of
disease activity. The investigators reference another 12-week study
petformed by Balbir-Gurman evaluating POMx consumption and
reported no serious adverse events among the six study participants
[36]. Pomegranate fruit consumption appears promising, but further
research is needed to determine the efficacy, safety, and dosage over
longer periods of time. It is reasonable, based on the study outcomes
and limited adverse event profile, for clinicians to discuss with their
patients the potential benefits of adding pomegranate fruit to their
diet.

Saffron

The effect of saffron supplement on clinical outcomes and
metabolic profiles in patients with active RA: A randomized,
double-blind, placebo-controlled clinical trial: Saffron is a
spice derived from the Crocus sativus flower, which is primarily
cultivated in Iran, Spain, India, and Greece. Saffron is considered an
antioxidant, with anti-inflammatory properties that are accomplish
by inhibition of the cyclooxygenase pathway [37,38]. Animal studies
have demonstrated that use of saffron may reduce inflammatory
interleukins and decrease chronic and acute pain. [39-41]. Hamidi
et al. performed a randomized, double-blind, placebo-controlled
clinical trial, in which participants received 100 mg of saffron per
day (in tablet form) or cellulose placebo (similar in appearance to
saffron tablet) over a three-month period [42]. The investigators
demonstrated significant improvements in TJC, SJC, patient global
assessment, pain intensity, and DAS-28 among those who received
the saffron tablets as compared to placebo. Significant decreases in
IFN-y, hs-CRP, and ESR were also seen among those who received
the saffron tablets. The investigators highlighted several limitations
of their study including lack of facilities to measure additional
inflammatory and oxidative markers, recruiting only female
participants, and having a small sample size.

The findings from the study suggest that the administration of
100 mg/day for 12 weeks may result in clinical benefits in RA patients.
This was demonstrated with significant improvements in the DAS-
28 and pain intensity as well as reductions in inflammatory markers.
With no adverse events reported by patients we can assume this dosage
for the observed time frame is safe for supplementation. However,
lictle is known about the dosing of saffron or the effects of long-term
supplementation. Therefore, before specific recommendations can be
made, further clinical trials should be performed.

Sesamin

A randomized, triple-blind, placebo-controlled clinical trial,
evaluating the sesamin supplement effects on proteolytic enzymes,
inflammatory markers, and clinical indices in women with RA: RA
patients suffer from pain commonly caused by the presence of chronic
inflammation, which remains the target of management approaches.
Seasamin, a lignan derived from sesame oil, has a history of use in
Asian cultures. Bioactive compounds in Sesamin are believed to have
antioxidant and anti-inflammatory properties. Animal studies have
demonstrated the ability of sesamin to suppress NF-kB, an important
enzyme in oxidative and inflammatory pathways. Inhibition of this
enzyme can reduce the inflammatory response downstream [43,44].
Seasmin is thought to protect cartilage degradation, which can be

beneficial in RA treatment. The aforementioned properties suggest
that sesamin supplementation could be effective in treating RA
symptoms. In one study, Helli et al. examined the effect of seasmin
supplementation on proteolytic enzymes, which are inflammatory
markers and clinical indices associated with RA [45]. The patients
were divided into two groups: intervention (sesamin capsules (200
mg/d, one capsule per day) and control (placebo capsules that
include 200 mg of starch). Subjects were assigned to either group
by randomized block allocation according to Body Mass Index
(BMI) and provided either intervention or control for six weeks.
Clinical assessment was evaluated based on DAS-28, SJC/TJC
and VAS. Serum levels of proteolytic enzymes (hyaluronidase,
aggrecanase, and MMP-3) and inflammatory biomarkers (hs-CRP,
IL-1f, IL-6, TNF-a, and COX-2) were measured at the beginning
and end of the study. Statistically significant decreases were observed
in the intervention group for inflammatory biomarkers hs-CRP
(p=0.033), TNF-a (p=0.047), and COX-2 (p=0.071). Only the
intervention group experienced a decrease in hyaluronidase and
MMP-3 (P=0.003). Participants in the intervention group also
had lower DAS-28 scores at the end of the study, however, they
did not reach statistical significance before ANCOVA adjustment.
Neither SJC nor TJC demonstrated significant improvements before
adjustment, although, there was significant improvements seen in
the VAS score. This study suggests that seasmin supplementation is
effective in relieving pain associated with RA symptoms and related
inflammatory biomarkers. The major drawback of this study was the
inability to measure sesamin concentration due to insufficient budget
and short study duration. Due to individual differences in absorption
and digestions, measuring concentration levels would have aided in
determining effective dosages.

This study demonstrated that supplementation of 200 mg/day
of sesamin for six weeks resulted in significant reductions in enzymes
understood to contribute to cartilage and bone degradation [45]. In
addition, supplementation was associated with significant clinical
improvement (DAS-28 improvement), indicating the potential to aid
in RA patient management. Still, based on the lack of information
regarding dosing, proposed mechanisms and other human studies,
more research is needed before safe recommendations can be made.

Conclusion

This review provided insight into the most recent data on different,
non-pharmacologic interventions for the management of RA
patients. It was the goal of this review to detect clinical improvements
utilizing these interventions, which could serve as a tool for clinicians
to confidently recommend these interventions to their patients and
provide their patients with information to aid in making decision
on incorporating these agents into their treatment algorithms. The
review included evaluating of Cranberry juice (500 ml/d) [11],
garlic (1000 mg/d) [19], ginger (1500 mg/d) [21], pomegranate
extract (500 mg/d) [35], saffron (100 mg/d) [42], and sesamin (200
mg/d) [45], in which study results found all interventions provided
significant clinical improvements when compared to placebo in RA
patients. All of these studies had excellent safety profiles in addition
to their clinical benefits but lacked the sufficient previous research
for us to confidently make a clinical recommendation. Still, many
of these compounds can be easily incorporated into one’s diet
(Cranberry juice, Garlic, Ginger, Pomegranates) with minimal risk
and thus the benefits should be discussed with patients. Below is a
brief summary of the clinical improvements seen in these trials (Table
2). While nearly all interventions studied in this review provided
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DAS-28 SJC/TIC VAS HAQ
Cranberry juice (b) v No data No data No data
Curcumin (b) VvV VvV No data No data
Garlic (p) No data No data 244 Vv
Ginger (p) VvV No data No data No data
POMx (p) V2% N2% V2% N2%
Saffron (p) VvV Vv VvV No data
Sesamin (p) Non-significant Non-significant vV No data
*(b) = compared to baseline; (p) = compared to placebo

Table 2: Summary of non-pharmacologic clinical improvements in this review.

significant clinical findings, curcumin (120 mg/d) lacked sufficient
data for recommendations [14] and further trials at higher doses may
be required to uncover significant findings.

In conclusion, we encourage clinical practitioners to utilize this
review as a tool to guide their use of these non-pharmacologic agents
in RA management. With the evidence presented, we recommend
that clinical practitioners use their judgement in implementing these
interventions in the algorithms of RA patients most likely to benefit.
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Articles and Interventions Discussed in Previous

Sections

Part 1: Dieting: ADIRA, Elimination/Elemental
Vegetable/Vegan diets, Weight Loss, and Mediterranean diets

1) Anti-inflammatory Diet In Rheumatoid Arthritis (ADIRA)-a
Randomized, Controlled Crossover Trial Indicating Effects on

Disease Activity - Vadell et al. [46]

Diets,

2) Managing Rheumatoid Arthritis with Dietary Interventions
- Khanna et al. [47]

3) Nutrition Interventions in Rheumatoid Arthritis: The
Potential Use of Plant-Based Diets. A Review — Alwarith et al. [48]

4) The effects of the Mediterranean diet on rheumatoid arthritis
prevention and treatment: a systematic review of human prospective
studies -Forsynth et al. [49]

5) Effect of a Dynamic Exercise Program in Combination With
Mediterranean Diet on Quality of Life in Women With Rheumatoid
Arthritis - Garcia-Morales et al. [50]

Part 2: Supplementation: Coenzyme q10, Synbiotics, Probiotics,

GLA, N-3 PUFA, Marine oil, and Quercetin

1) Effects of Coenzyme Q10 Supplementation on Matrix
Metalloproteinases and DAS-28 in Patients With Rheumatoid
Arthritiss: A  Randomized, Double-Blind, Placebo-Controlled
Clinical Trial - Nachvack et al. [51]

2) Managing Rheumatoid Arthritis With Dietary Interventions
- Khanna et al. [47]

3) Clinical Benefits of n-3 PUFA and y-Linolenic Acid in
Patients With Rheumatoid Arthritis - Veselinovic et al. [52]

4) Marine Oil Supplements for Arthritis Pain: A Systematic
Review and Meta-Analysis of Randomized Trials - Senftleber et. al.
(53]

5) The Mediterranean Diet, Fish Oil Supplements and
Rheumatoid Arthritis Outcomes: Evidence From Clinical Trials -
Petersson et al. [54]

6) Intake of ®-3 Polyunsaturated Fatty Acids in Patients With
Rheumatoid Arthritis: A Systematic Review and Meta-Analysis -
Gioxari et al [55]

7) Effect of -3 Polyunsaturated Fatty Acids on Arthritic Pain: A
Systematic Review - Abdulrazaq et al. [56]

8) The Effect of Quercetin on Inflammatory Factors and Clinical
Symptoms in Women With Rheumatoid Arthritis: A Double-Blind,
Randomized Controlled Trial - Javadi et al. [57]

9) Synbiotic Supplementation and the Effects on Clinical and
Metabolic Responses in Patients With Rheumatoid Arthritis: A
Randomised, Double-Blind, Placebo-Controlled Trial - Zamani et
al. [58]

10) The efficacy of probiotic supplementation in rheumatoid
arthritis: a meta-analysis of randomized, controlled trials -

Aqacinezhad Rudbane et al. [59]
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