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Abstract 

Background Rheumatoid arthritis (RA) is a chronic disease with a global prevalence rate of 1%. Patients with RA 
often associate specific foods like tomatoes and eggplants with adverse symptoms. These plants contain solanine, 
which could potentially contribute to bone and joint damage. Despite patient reports, there is a lack of randomized 
controlled trials (RCTs) investigating the effects of nightshades on patients with RA. This study aims to assess 
the effect of nightshade elimination diet (NED) on inflammatory and rheumatologic marker levels in rheumatoid 
arthritis patients for the first time.

Methods A single-blinded controlled trial will be conducted to evaluate the effect of an NED on 40 participants 
over 8 weeks (2 months). Participants will be equally divided into intervention and placebo groups. Both groups will 
receive general anti-inflammatory dietary recommendations, with the intervention group undergoing an NED dur-
ing the study. Clinical symptoms will be assessed using questionnaires, and blood samples will be collected to meas-
ure relevant indicators.

Discussion This RCT signifies a groundbreaking exploration into NED effects on RA markers, potentially initiating cru-
cial discussions in the field. Its outcomes could serve as a cornerstone for larger and more robust trials, offering pivotal 
insights to nutritionists and physicians for the nuanced management of patients with RA.
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Introduction
Background and rationale {6a}
Rheumatoid arthritis (RA) is an autoimmune disease that 
is linked to progressive disability, systemic inflammation, 
early mortality, cartilage destruction, and other systemic 
complications [1, 2]. Featuring synovial inflammation, 
autoantibody production (like rheumatoid factor (RF)), 
and bone deformities, RA also associates with cardiovas-
cular, pulmonary, psychological, skin, and skeletal disor-
ders [1, 2]. The global incidence of RA varies from 0.4 to 
1.3%, exhibiting higher rates in women and older popula-
tions in industrialized nations [3, 4].

Symptoms in patients with RA considerably dif-
fer between early and untreated later stages [3]. Early 
stages showcase generalized symptoms: joint tender-
ness, morning stiffness, fatigue, and flu-like sensations, 
often alongside elevated C-reactive protein (CRP) and 
increased erythrocyte sedimentation rate (ESR) [3, 5]. 
Untreated later stages may bring severe systemic compli-
cations such as lymphoma, atherosclerosis, hematologic 
abnormalities, pleural effusions, and interstitial lung 
disease [3]. Understanding these variations, especially 
in relation to dietary interventions, holds critical impor-
tance, as emphasized in a recent review highlighting 
uncertainties regarding the effects of different diets on 
treating RA [6]. Multiple factors—genetic, environmen-
tal (like smoking, obesity, diet, hormonal influences), 
immunological factors, infections, type of delivery, and 
birth weight—contribute to both the occurrence and 
progression of RA [7, 8].

Early diagnosis and intervention are pivotal in pre-
venting severe damage, with the primary treatment goal 
centered around reducing joint pain and inflammation 
[8]. Common pharmacological therapies include non-
steroidal anti-inflammatory drugs (NSAIDs), corti-
costeroids, and antirheumatic drugs, despite NSAIDs, 
the primary treatment, carrying gastrointestinal side 
effects that prompt some patients to seek alternative, 
less side effect-prone treatments [5, 8, 9]. Recent evi-
dence suggests a significant role for diet in modifying 
RA symptoms [10]. Nutritional factors act as either 
protective or risk factors for disease onset, potentially 
through epigenetic mechanisms, metabolic profile 
changes, increased antioxidant levels, and alterations in 
the intestinal microbiome [11–13]. Certain nutrients—
like omega-3 polyunsaturated fatty acids, oleic acid, 
flavonoids, and vitamin C—have demonstrated positive 
effects on patients with RA [1, 10, 12, 13]. Individual 
interventions such as fasting followed by a vegetarian 
diet or a Cretan Mediterranean diet have shown sub-
stantial improvements in pain levels [6]. Conversely, 
intake of nutrients like red meat, high sodium, and high 
protein may detrimentally affect patients with RA [13]. 

Many patients with RA report adverse effects from 
consuming dairy products and nightshade plants like 
tomatoes and eggplants [14].

Nightshades—comprising tomatoes, potatoes, egg-
plants, and certain peppers [15, 16]—contain toxic gly-
coalkaloids, including solanine, tomatine, chaconine, and 
solasonine, used by plants as protection against insects, 
animals, and bacteria [17]. Even a small amount of alpha-
solanine can cause symptoms such as confusion, nau-
sea, abdominal pain, vomiting, and diarrhea; excessive 
amounts can lead to seizures, coma, and death [17]. Sola-
nine escalates intestinal permeability and induces bone 
and joint damage by enhancing calcium loss from bones, 
thereby affecting arthritis pathogenesis [11, 16, 18]. Over 
10% of arthritis patients may experience allergic reactions 
to the solanine family [19], with a study suggesting that 
eliminating solanine-containing plants from osteoarthritis 
(OA) patients’ diets for 4–6 weeks could be beneficial [19]. 
Given the scarcity of data on nightshades’ effects on RA, 
the escalating prevalence of rheumatological diseases, the 
substantial economic burden of current treatments, and 
patients’ inclination toward alternative or supplementary 
treatments [20], this study aims to evaluate the impact 
of a nightshade elimination diet (NED) on inflammatory 
and rheumatologic markers in patients with rheumatoid 
arthritis.

Objectives {7}
The primary aim of this study is to investigate the poten-
tial impact of a nightshade elimination diet (NED) on the 
clinical symptoms, inflammatory responses, and rheuma-
tological marker levels among individuals diagnosed with 
rheumatoid arthritis.

The secondary objectives encompass assessing the 
potential effects of the NED on anthropometric variables 
and evaluating its influence on the quality of life among 
the participants.

Trial design {8}
This study adopts a randomized, single-blinded con-
trolled trial design to assess the impact of the nightshade 
elimination diet (NED) on individuals diagnosed with 
rheumatoid arthritis (RA). The trial adheres to a parallel-
group format with an allocation ratio of 1:1. Given the 
exploratory nature of the investigation, the study frame-
work is considered exploratory.

Achieving complete blinding of the researchers is not 
feasible due to the nature of the intervention. However, 
the trial will be conducted in a single-blinded manner to 
ensure that participants remain unaware of their treat-
ment allocation. Prior to enrollment, all participants will 
sign a written informed consent form, approved by the 
ethics committee, to ensure their voluntary participation. 
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Stringent measures will be in place to uphold the confiden-
tiality of the information gathered through questionnaires.

Some adjustments have been made to the baseline 
methodology, including increasing the sample size from 
36 to 40 participants. Both intervention and placebo 
groups will now receive a placebo. Additionally, restric-
tions on the intake of nutritional supplements for partici-
pants have been lifted.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The study will be conducted in a personal clinic under 
the authority of Yasuj University of Medical Sciences in 
Kohgiluyeh Va Boyerahmad province, in Yasuj city.

Eligibility criteria {10}
Participants who meet our inclusion criteria will be 
included in the study by availability sampling. The inclu-
sion criteria are as follows:

1. ˃ 18 years of age
2. A definite diagnosis of the disease by a rheumatolo-

gist using the criteria of the American College of 
Rheumatology (ACR) [21]

3. Not having a specific diet (any prescribed diet plan 
provided by a dietitian or any diet that restricts 
certain types of food such as weight loss, fasting, 
ketogenic, vegetarian, and Mediterranean diet) dur-
ing the study and before sampling

4. Not having any other chronic diseases: allergies, car-
diovascular disease (CVD), asthma, cancer, depres-
sion, Alzheimer’s

5. Not taking psychoactive drugs
6. Not having any other rheumatoid diseases than RA

The exclusion criteria are as follows:

1. Smoking
2. Changing therapeutic drugs
3. Contracting any other disease during the study
4. Not being committed to the study protocol
5. Occurrence of serious complications and adverse 

reactions during the study

Who will take informed consent? {26a}
Informed consent will be obtained by Dariush Golampur 
(DG) and Zahra Hosseinzadeh (ZH). All related docu-
ments can be requested and will be uploaded if possible.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
We will request consent for the review of participants’ 
medical records and collection of fasting blood sam-
ples to assess high-sensitivity C-reactive protein (Hs-
CRP) and interleukin-1 (IL-1) variables as well as for 
the administration of quality of life assessments, dietary 
assessments, and Disease Activity Score-28 (DAS-28) 
questionnaires.

Interventions
Explanation for the choice of comparators {6b}
The choice of the nightshade elimination diet as the 
intervention stems from its unprecedented evaluation 
in randomized controlled trials for rheumatoid arthritis 
(RA) patients. Ethical considerations and the need for 
effective blinding led to the selection of a standard anti-
inflammatory diet for both groups, complemented by a 
placebo to enhance blinding. This decision ensures trans-
parency in our study design and aligns with the ethical 
principles guiding clinical research.

Intervention description {11a}
The process begins with the rheumatologist assessing 
patients based on the entry criteria. Patients meeting these 
criteria undergo the DAS-28 questionnaire. Upon comple-
tion, eligible patients are introduced to the randomization 
manager, who allocates them to either the intervention or 
control group, each comprising 20 participants.

The randomization manager then introduces the 
patients to their respective group leaders. Each leader 
provides detailed explanations specific to their group, 
obtains consent, and assists in completing question-
naires. This approach ensures that participants are only 
aware of their assigned group.

In the intervention group, the leader explains the elimi-
nation of nightshades (tomatoes, potatoes, eggplants, bell 
peppers, chili peppers, paprika, tobacco) from the diet 
and the daily intake of a placebo tablet over the 8-week 
intervention period, in addition to general anti-inflam-
matory dietary recommendations. For the control group, 
the leader explains the requirement of taking a placebo 
tablet daily, in addition to adhering to general anti-
inflammatory dietary recommendations.

Following the explanation, all participants complete the 
necessary questionnaires and receive a letter introduc-
ing them to a laboratory. At the laboratory, blood sam-
ples are collected, tests are conducted, and the results are 
reported back to the research team.

Throughout the 8-week intervention period, partici-
pants are continuously followed up by the team. Team 
managers conduct regular weekend check-ins with the 
entire team through meetings or calls to ensure that the 
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study is progressing smoothly and address any emerging 
issues or concerns.

Criteria for discontinuing or modifying allocated 
interventions {11b}
In this trial, allocated interventions might be altered or 
halted based on predetermined criteria established to 
manage different circumstances affecting participants 
in the trial. These criteria encompass various situations 
such as adverse reactions, participant requests, disease 
progression, and other clinical reasons.

Strategies to improve adherence to interventions {11c}

1. Clear communication: Participants will receive thor-
ough and clear explanations of the intervention pro-
tocols from the designated group leaders during the 
initial explanation session.

2. Written instructions: Participants will be provided 
with written instructions summarizing the key 
aspects of their allocated interventions. These writ-
ten instructions will serve as a reference for partici-
pants to follow the prescribed protocols at home.

3. Regular follow-ups: The group leaders will con-
duct regular follow-up sessions with participants to 
address any concerns, provide additional guidance, 
and reinforce adherence to the intervention proto-
cols. This follow-ups will be done through phone 
calls and text.

4. Adverse event monitoring: Continuous monitor-
ing of adverse events will be performed to identify 
and manage any issues that may impact participant 
adherence. This includes monitoring for potential 
side effects and promptly addressing participant que-
ries or concerns.

5. Feedback mechanism: Participants will be encour-
aged to provide feedback on their experiences with 
the interventions, allowing for adjustments and 
improvements to enhance overall adherence.

6. Laboratory tests: The laboratory will play a crucial 
role in monitoring adherence, as participants will 
be required to present the introduction letter to the 
laboratory for blood sample collection. This serves as 
both a procedural check and a measure of participant 
engagement.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
In the context of this trial, participants are encouraged 
to maintain their routine healthcare and concomitant 
care throughout the study period. Standard medical 
care, including routine medications, consultations, and 

necessary medical interventions for managing rheu-
matoid arthritis or any other pre-existing conditions, is 
permitted. However, participants are advised not to ini-
tiate any new or substantial changes to their healthcare 
regimen during the trial without consulting the research 
team.

Prohibited concomitant care includes initiation of 
new dietary supplements, significant changes to exist-
ing medications, or engagement in any other therapeutic 
interventions aimed at managing rheumatoid arthritis 
symptoms, unless explicitly recommended or approved 
by the treating physician or the research team.

The research team will maintain open communication 
with participants to monitor and address any changes in 
concomitant care, ensuring that these changes are docu-
mented and appropriately considered in the analysis of 
trial outcomes. Participants will be instructed to report 
any modifications or additions to their healthcare routine 
promptly to ensure accurate tracking and monitoring 
throughout the study.

Provisions for post‑trial care {30}
While we do not anticipate harm from our interven-
tion, in the event that participants experience any issues 
directly related to our study, we are committed to provid-
ing necessary care and support.

Outcomes {12}
Regarding the primary outcome, in this trial, clinical 
symptoms will be evaluated by a rheumatologist using 
various measures including the count of tender and swol-
len joints, the visual analog scale (VAS) [22], the Persian 
version of Arthritis Impact Measurement Scale 2-Short 
Form (AIMS2-SF) questionnaire [23], and the disease 
activity score (DAS-28) [24]. These assessments will 
occur at the start (baseline) and after 2 months.

Fasting blood samples of 10  cc will be collected from 
participants in a seated position both at baseline and at 
the end of the 2-month treatment. The levels of Hs-CRP 
and IL-1 will be measured through the enzyme-linked 
immunosorbent assay (ELISA) method, while ESR will 
be assessed via the Westergren-Katz method. Complete 
blood count (CBC) of the patients will be measured using 
a TB counter device.

Secondary outcomes will involve gathering general 
information through questionnaires covering demo-
graphics (name, age, gender), socioeconomic status 
(marital status, level of education, occupation), anthro-
pometric measures (weight, height, BMI), lifestyle/
behavior (smoking), medical history (various diseases, 
weight loss surgeries, diets for weight loss or gain), and 
drug use (chemical or herbal medicines). Weight will be 
measured using a Seka scale with minimal clothing, while 
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height will be measured using a Seka caliper with par-
ticipants standing upright. Body mass index will be cal-
culated from weight and height measurements. Dietary 
assessment will involve participants completing a 3-day 
food questionnaire at the end of the study. Additionally, 
participants will receive a notebook at the study’s com-
mencement to record any food types causing pain and 
swelling.

Participant timeline {13}
This intervention timeline is structured around a com-
prehensive baseline assessment conducted by rheu-
matologists and the determination of DAS-28 scores. 
Following randomization, group leaders provide tailored 
explanations and secure consent while maintaining par-
ticipant blindness to group assignments.

Over the 2-month intervention period, the interven-
tion group adheres to a nightshade-excluded diet and 
daily placebo intake, while the control group follows gen-
eral anti-inflammatory dietary recommendations along-
side the same placebo.

Post-intervention, participants complete question-
naires and receive an introduction letter for a labora-
tory visit where blood tests are conducted. After the 
2-month period, another assessment is scheduled to 

evaluate the intervention’s impact on relevant out-
comes, ensuring a comprehensive evaluation of the 
study intervention.

For visual representation, a Standard Protocol Items for 
Clinical Trials (SPIRIT) diagram illustrating this timeline 
is included as Fig. 1.

Sample size {14}
The sample size calculation was based on the mean dif-
ference formula, considering ESR changes from baseline 
to the end of treatment, as observed in a study conducted 
by Sadeghi et al. in 2022 [25].

To ensure adequate power and account for potential 
dropouts, a 25% dropout rate was considered. This led 
to a determined sample size of 40 patients (20 in each 
group). The assignment of participants to groups will 
be carried out using block random sampling, employ-
ing computer-generated random numbers based on age 
(with the threshold of 50) and body mass index (with the 
threshold of 30). The choice of Sadeghi et al.’s study as a 
reference is grounded in

n =

Z(1−(α/2)) + Z(1−β)
2
× δ1

2
+ δ2

2

(µ1 − µ2)
2

Fig. 1 Schedule of enrolment, interventions, and assessments
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• n is sample size
• Z_(1—(α/2)): this term involves the standard normal 

distribution and is used in determining the critical 
value for a confidence interval. Here, α represents the 
significance level

• Z_(1—β): this term involves the standard normal dis-
tribution and is used in determining the critical value 
for a power analysis. β represents the probability of 
committing a type II error, which is failing to reject 
the null hypothesis when it is actually false

Recruitment {15}
We will employ various recruitment strategies to ensure 
we enroll a sufficient number of participants meeting our 
predetermined sample size. These strategies involve the 
following:

• Collaboration with rheumatologists: establishing 
partnerships with rheumatologists and healthcare 
providers in the local clinic to pinpoint eligible par-
ticipants who meet our inclusion criteria

• Advertisement in the clinic: showcasing study details 
within the clinic premises to reach out to potential 
participants attending rheumatology appointments

Our emphasis on collaborating with rheumatolo-
gists and employing clinic-based advertisements aims to 
enhance participant recruitment, ensuring we meet our 
target sample size essential for the successful execution 
of the study.

Assignment of interventions: allocation
Sequence generation {16a}
The allocation sequence will be produced using com-
puter-generated random numbers. To heighten the 
unpredictability of this sequence, we will separately 
record details outlining the planned restrictions (block-
ing). This record will be treated confidentially and inac-
cessible to individuals engaged in participant enrollment 
or intervention assignment.

Z1−α2 = 1.96

Z1−β = 1.282

µ1 = 24.66µ2 = 9.23

δ1 = 16.4 δ2 = 10.3

Concealment mechanism {16b}
The allocation sequence will be executed through 
sequentially numbered, opaque, sealed envelopes. 
These envelopes will be prepared beforehand and 
opened solely at the moment of intervention assign-
ment. This process guarantees that the sequence 
remains concealed until the interventions are allocated.

Implementation {16c}
The allocation sequence will be devised by MH, an indi-
vidual not directly engaged in participant enrollment 
or intervention assignment, ensuring impartiality. The 
rheumatologist will oversee participant enrollment, 
while the assignment to interventions will be facilitated 
by the randomization manager (AG). AG will utilize 
sealed envelopes containing the allocation sequence to 
perform the assignments.

Assignment of interventions: blinding
Who will be blinded {17a}
The intervention’s nature, involving dietary changes, 
presents inherent challenges for achieving dou-
ble-blinding in this study. Unlike pharmaceutical 
trials using identical-looking placebos, dietary modifi-
cations are observable, making it hard to conceal from 
researchers whether they are leading the intervention 
or control group. Hence, we have chosen a single-
blinded approach to ensure participants remain una-
ware of their treatment allocation throughout the study. 
To enhance the blinding process, we incorporated addi-
tional measures to increase similarity between groups. 
Despite our design being single-blind, we included a 
placebo to further mimic conditions. Additionally, both 
groups were assigned a basic anti-inflammatory diet. 
Furthermore, we ensured that participants from each 
group were handled separately to minimize any poten-
tial connections between them.

Procedure for unblinding if needed {17b}
In our study, unblinding will be reserved for specific situ-
ations where knowing the participant’s treatment alloca-
tion becomes critical for their safety or well-being. The 
decision to unblind will rest with the principal inves-
tigator or another authorized member of the research 
team. The unblinding process involves accessing a secure 
document containing treatment allocations, stored sepa-
rately from study records and accessible only to author-
ized personnel not directly involved in trial procedures. 
Participant identities and allocated interventions will be 
revealed solely when essential for their medical care.
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Data collection and management
Plans for assessment and collection of outcomes {18a}
Outcome assessment
The evaluation of clinical symptoms and primary and 
secondary outcomes will be conducted by a rheuma-
tologist using standardized measures. These include 
assessing the number of tender and swollen joints, 
employing the visual pain intensity scale (VAS), utiliz-
ing The AIMS2-SF questionnaire, and calculating the 
disease activity score (DAS-28). Additionally, fasting 
blood samples will be collected at both the study’s out-
set and the conclusion of the treatment period to meas-
ure relevant biomarkers.

Data quality processes
To ensure the quality of data, we have chosen experi-
enced assessors, including the rheumatologist and lab-
oratory personnel, who bring a wealth of expertise to 
the assessments.

Study instruments
The data collection instruments include validated ques-
tionnaires like The AIMS2-SF which gauge different 
aspects of health. Lab tests for Hs-CRP, IL-1, and ESR 
will follow established methods such as ELISA and the 
Westergren-Katz method. Weight measurements will 
be taken using a Seka scale with minimal clothing while 
standing, having an error margin of 0.5 kg, while height 
will be measured with a Seka caliper while standing and 
looking forward, with an error margin of 0.1  cm. The 
body mass index will then be calculated by dividing 
weight by the square of the height.

Plans to promote participant retention and complete 
follow‑up {18b}
To maintain participant engagement and ensure con-
sistent follow-up, we have established multiple strate-
gies. Group leaders (ZH and DG) will conduct regular 
check-ins via phone calls and text messages, supple-
mented by weekend follow-ups from team managers BP 
and MH. Should a participant discontinue or deviate 
from the intervention, we will make efforts to gather 
pertinent outcome data and document reasons for 
discontinuation.

Moreover, participants will have their rheumatologist 
visits covered, removing any financial burden associated 
with these aspects. This support is intended to facilitate 
and encourage ongoing participation in the study.

Data management {19}
We are committed to rigorous data quality assurance. 
We will conduct double data entry and range checks 

to guarantee the accuracy and reliability of all entered 
information. Participant confidentiality remains a pri-
ority, and all personal details and names will be treated 
as strictly confidential. Additionally, participants can 
request access to their individual results upon comple-
tion of the study by making a direct inquiry.

Confidentiality {27}
Privacy and security are of paramount importance. We 
will collect names, contact information, and other nec-
essary identifiers solely for research purposes. Personal 
data will only be shared with explicit consent from par-
ticipants and managed with robust security measures. 
This includes encryption protocols for online sharing and 
secure, encrypted methods for offline sharing. The cor-
responding author will securely store physical records in 
a designated area and digital records in encrypted files or 
drives. After the trial concludes, access to personal data 
will be strictly restricted, maintaining ongoing privacy 
and security while adhering to participant consent.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
Biological specimens, in the form of fasting blood sam-
ples (10  cc), will be collected from each participant at 
baseline and at the end of the treatment. These samples 
will undergo processing and evaluation for specific varia-
bles, including Hs-CRP and IL-1 measured by the ELISA 
method, and ESR assessed by the Westergren-Katz 
method. Additionally, CBC of the patients will be meas-
ured using a TB counter device. It is important to note 
that there are no intentions to retain or store these bio-
logical specimens for future use in ancillary studies. The 
primary focus of the current trial is on clinical assess-
ments, and any collected samples will be appropriately 
disposed of after the necessary analyses are completed.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Data analysis will be conducted using the Statistical 
Package for the Social Sciences (SPSS) software version 
26. The normality of variables will be assessed using the 
Shapiro–Wilk test, in conjunction with additional meth-
ods such as histograms, skewness measures, and tests for 
kurtosis for a more comprehensive evaluation. Quantita-
tive normal variables will be presented as mean ± stand-
ard deviation, while quantitative non-normal variables 
will be reported as median IQR. Qualitative variables 
will be expressed as number (percentage). Group com-
parisons will be performed using the independent T-test 
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or Mann–Whitney test for normal and non-normal dis-
tributions, respectively. Within-group analyses will uti-
lize the paired T-test or Wilcoxon test. Missing data will 
be imputed, with statistical significance set at P < 0.05. 
ANCOVA analysis will be applied if deemed necessary.

Interim analyses {21b}
No interim analyses are planned for this trial. Stopping 
guidelines are not applicable, as the study involves a low-
risk intervention. Decisions to terminate the trial will be 
made by the principal investigators based on overall trial 
progress and ethical considerations."

Methods for additional analyses (e.g., subgroup analyses) 
{20b}
Given the small sample size of our study, there may be 
insufficient statistical power for meaningful subgroup 
analyses. Any exploratory analyses conducted will be 
interpreted with caution, considering the limitations 
inherent in the study’s sample size.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
For missing data, the imputation method will be used, 
ensuring a robust analysis.

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
Due to confidentiality and privacy concerns, access to 
the full protocol, participant-level dataset, and statistical 
code will not be publicly granted. Any requests for access 
can be considered on an individual basis and will be sub-
ject to ethical and legal considerations. Please refer to the 
confidential section for further details.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
In our study, the coordinating center is led by the 
research team, with responsibilities including site setup, 
training, monitoring, data management, and overall 
operational support. The trial steering committee (TSC) 
comprises key investigators, a statistician, and consumer 
representatives. The chief principal investigator chairs 
the TSC, providing leadership, overseeing trial conduct, 
and ensuring integrity.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
Given the low-risk nature of our intervention, a formal 
data monitoring committee was not deemed necessary. 
Internal monitoring by the research team, independent 

of investigators and sponsors, will ensure protocol 
adherence.

Adverse event reporting and harms {22}
In case of adverse reactions or unexpected challenges 
arising from the dietary changes prescribed in the inter-
vention, the intervention may be modified or discontin-
ued as necessary for the participant’s well-being. Any 
adverse events that are both related and unexpected will 
be promptly reported to The Human Ethics Committee 
of Yasuj University of Medical Sciences. This reporting 
will be carried out in accordance with standard operat-
ing procedures to ensure comprehensive oversight and 
appropriate follow-up measures.

Frequency and plans for auditing trial conduct {23}
In consideration of the low-risk nature of this interven-
tion, a data monitoring committee was not deemed nec-
essary. The trial conduct will be monitored internally 
by the research team to ensure adherence to the proto-
col and ethical standards. The auditing process will be 
conducted by members of the research team and will 
remain independent from investigators and the sponsor. 
However, if circumstances warrant, the establishment 
of a data monitoring committee will be reevaluated to 
enhance oversight."

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
Ensuring transparency and accountability, our study 
has a well-defined plan for communicating important 
protocol amendments to relevant parties. This includes 
notifying investigators, research ethics committees 
(REC), trial participants, trial registries (IRCT), the 
chosen journal (Trials), and regulatory authorities. The 
communication process will be systematic and timely, 
following established guidelines and ethical considera-
tions. In the event of significant modifications, such as 
changes to eligibility criteria, outcomes, or analyses, all 
stakeholders will be promptly informed to maintain the 
integrity of the trial and uphold ethical standards. Com-
munication channels will include official letters, email 
notifications, and updates on trial registries to ensure 
comprehensive awareness and understanding of any pro-
tocol amendments.

Dissemination plans {31a}
Trial results will be communicated via publication in sci-
entific journals, through presentations at International 
Clinical Nutrition Congress. The target journals will be 
chosen to reach specific academic audiences interested in 
rheumatology, nutrition, and related fields.
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Discussion
To our knowledge, this study represents the first exploration 
of the impact of NED on inflammatory and rheumatologic 
markers in patients with rheumatoid arthritis through a ran-
domized controlled trial. The protocol publication serves 
as a resource for researchers, promoting transparency and 
preventing duplication [26]. While our study sheds light on 
the nightshade-RA relationship, limitations include a small 
sample size (n = 40), a single-blinded design, and reliance 
on a food questionnaire [27]. Caution is advised in inter-
preting claims about widespread dietary recommenda-
tions, as larger studies are essential for validation [28, 29]. 
Moreover, regional specificity (limited to an area in Iran) 
pose challenges in generalizing results. Financial constraints 
prevented measurement of additional inflammation bio-
markers. Future research should encompass diverse settings 
and demographics for broader applicability, contributing to 
a more nuanced understanding of NED in managing RA.

Trial status
This is Version 3.3 of this protocol (2024–05-29). The 
recruitment will commence on July 23, 2023.
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