Batoul Hojeij | 1

Dietary inflammatory potential and psoriatic arthritis

Scientific abstract

Background & objectives: Recently, diet has gained increasing attention as a lifestyle factor that
may influence disease activity in psoriatic arthritis (PsA). Patients with PsA seek to understand the
association between diet and their health. We aim to assess the dietary intake of patients with PsA,
evaluate dietary components with inflammatory potential, and quantify the associations between
adherence to a pro-inflammatory diet and PsA disease activity. Secondary objective includes
evaluating the feasibility of using a food frequency questionnaire among this population. Methods:
This cross-sectional study will include 60 patients with PsA from the DEPAR cohort. Participants
will complete a food frequency questionnaire to assess their diet (calorie intake, macronutrients,
micronutrients) and the inflammatory potential will be calculated using the dietary inflammatory
index. Disease activity assessment will include: Disease Activity index for PsA (DAPSA),
Psoriatic Arthritis Disease Activity Score (PASDAS), and minimal disease activity. Expected
Results: Description of the diet of PsA patients based on the pro- and anti-inflammatory
components. Strength of the association between adherence to a pro-inflammatory diet and PsA
disease activity. Significance for psoriatic disease: Assessing the diet of patients with PsA and
understanding the effect of dietary inflammatory potential on disease activity promotes the
integration of dietary assessment and modification into the PsA management plan, and empowers
patients to make informed dietary choices for better self-management of their condition.

Lay abstract

Background & Objectives: There has been growing interest in how diet might affect psoriatic
arthritis (PsA), a condition that causes joint pain and skin problems. This study looks at what
people with PsA eat, especially foods that may promote or reduce inflammation, and how their
diet relate to their disease symptoms. It will also test how easy it is to use a food questionnaire to
collect this information. Methods: We will ask 60 patients with PsA to fill out a food frequency
questionnaire about what they usually eat. We will then look at how many calories and nutrients
they consume, and use a special tool called the dietary inflammatory index to rate how likely their
diet is to promote inflammation. We will also measure how active their disease is using standard
scoring tools: Disease Activity Index for PsA (DAPSA), Psoriatic Arthritis Disease Activity Score
(PASDAS), and minimal disease activity. Expected Results: We expect that each patient diet will
be rated as either more inflammatory or less inflammatory. We also expect that people with more
inflammatory diets will have more active PsA symptoms. Significance for psoriatic disease. If we
understand how diet affects PsA, doctors can give dietary advice to help people better manage
their condition. This could also help patients understand how diet can affect their health and make
food choices that may improve their symptoms and quality of life.

Background

Psoriatic arthritis (PsA) is a chronic inflammatory arthritis with a heterogenous clinical
presentation, affecting around 20% of patients with psoriasis [1]. The pathophysiology of PsA
results from a complex interplay between genetic predisposition and environmental triggers [2, 3].
Increased disease activity can adversely affect the physical health and quality of life of the patients
[4, 5]. Recently, diet has gained increasing attention as a lifestyle factor that may influence disease
activity in PsA; however, the existing literature remains limited [6, 7]. Understanding the role of
diet in PsA disease activity would provide a foundation for future interventions aimed at improving
patient outcomes.
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Diet can influence the immune system through the macronutrient and micronutrient composition
and total calorie intake (energy intake). Nutrients play a role in supporting immune cells function
and modulating the immune response [8]. Vitamins A, C and D, and zinc are examples of nutrients
that support immune cell function [8]. Amino acids such as L-arginine and L-tryptophan are
required for optimal macrophage activity [8]. In addition, nutrients can influence insulin signaling,
which in turn plays a role in regulating immune cell function [9-11]. On the other hand, saturated
fats stimulate toll-like receptor 4 (TLR4) in immune cells, which activates the NF-«kB signaling
pathway and increases pro-inflammatory cytokine production [12]. Excess calorie intake, the other
element from diet, is a key factor in the development of obesity which is observed in around 30%
of patients with PsA [13-16]. Obesity is characterized by chronic low-grade inflammation, is
associated with impaired immune function, and imposes mechanical stress on the joints [17, 18].
Both dietary composition and calorie intake can influence the gut microbiome. For instance, diet
high in saturated fats increases Gram-negative bacteria such as Proteobacteria and Bacteroides,
leading to gut dysbiosis [19]. Gut dysbiosis disrupts the intestinal barrier, allowing bacterial
endotoxins to enter the bloodstream, activate the immune system, and trigger the release of pro-
inflammatory cytokines [20]. In PsA, these alterations in immune function could translate to
clinical features such as joint inflammation, skin lesions, and enthesitis, which are markers of
disease activity.

Dietary inflammatory index (DII) is a literature-based tool developed by Shivappa et al., to assess
the inflammatory potential of diet from maximally anti-inflammatory to maximally pro-
inflammatory [21]. A total of 45 food components are considered in the DII based on their effect
on six inflammatory markers: CRP, TNF-q, interleukin (IL)-1f, IL-4, IL-6 and IL-10. DII has been
widely investigated to evaluate its effect on health-related outcomes such as increased risk for
metabolic syndrome, cardiovascular disease, irritable bowel disease, colorectal cancer, obesity and
mortality [22-29]. DII has been also associated with higher disease activity in rheumatoid arthritis
[30]. However, to best of our knowledge, the effect of DII on PsA outcomes is currently unknown,
even though PsA patients tend to have higher BMI and are more prone to cardiovascular disease
[13-15, 31]. We hypothesize that patients with PsSA consume pro-inflammatory and anti-
inflammatory diets, and that adherence towards a pro-inflammatory diet would be associated with
higher disease activity. Therefore, we aim to i) assess dietary intake of adult patients with PsA
(calorie intake, macronutrients, micronutrients), ii) evaluate the dietary components with
inflammatory potential using the DII, and iii) quantify the associations between DII scores and
PsA disease activity scores. Secondary objectives include evaluating the feasibility of using food
frequency questionnaire to assess dietary intake among patients with PsA, for further
implementation in larger cohorts.

Methods

Population and setting

This cross-sectional pilot study will include 60 patients with PsA. Patients will be included from
an ongoing multi-center prospective cohort study in the southwest region of the Netherlands, the
Dutch South West Psoriatic Arthritis (DEPAR) study. The DEPAR study was approved by the
Medical Ethics Committee of Erasmus Medical Center Rotterdam, the Netherlands (MEC-2012-
549). All participants provide written consent upon inclusion.

The inclusion criteria for DEPAR are: patients diagnosed with PsA according to the treating
physician, at least 18 years of age, have sufficient knowledge of the Dutch language and they must
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not have been treated with disease-modifying antirheumatic drugs (DMARDs) at the time of
inclusion.

Dietary assessment

Participants will be asked to complete a validated food frequency questionnaire (FFQ) to assess
their habitual diet. Data from the FFQ will be used to assess the intake of calories, macronutrients
and micronutrients. Using this information, the DII for each participant will be calculated as
described by Shivappa et al. [21]. Briefly, a z-score is calculated for each food component using
the formula: z-score= (reported daily intake - global daily mean intake)/global daily standard
deviation). The z-score is then converted into percentile. This percentile is doubled, and a value
of 1 is subtracted from the score to center the values around 0 and bound them between -1 and +1.
These values are then multiplied by the “overall food parameter-specific inflammatory effect
score” provided by Shivappa et al.. Finally, the DII score is calculated by summing-up the
individual DII scores of each food component. The score ranges between -8.87 (maximally anti-
inflammatory) to +7.98 (maximally pro-inflammatory).

Disease activity
Disease activity will be assessed using composite scores: Disease Activity index for PsA
(DAPSA), Psoriatic Arthritis Disease Activity Score (PASDAS), and minimal disease activity.

Feasibility
Feasibility will be assessed based on the FFQ completion and participation rates, and by
conducting interviews with a cross-section of patients (2 groups of 6 patients each).

Statistical analysis

Descriptive statistics will be used to analyze characteristics of the study population and dietary
intake. Crude and multivariable regression models will be used to analyze the associations between
DII and disease activity.

Project timeline

Task MREC & FFQ implementation | Inclusion Outcome analysis & reporting

Month | M1- M2 M3 - M6 M7 - M8

Preferred start date: July 2025

Expected results

Description of the diet of PsA patients by evaluating the intake of proinflammatory and anti-
inflammatory dietary components. Strength of the association between adherence to a pro-
inflammatory diet and PsA disease activity.

Significance for psoriatic disease

Diet provides a non-pharmacological approach to manage PsA. Assessing the patient diet and its
inflammatory potential and understanding how it is associated with PsA disease activity, promotes
the integration of dietary assessment and modifications as part of a comprehensive management
plan to improve patient outcomes. In addition, this knowledge will empower patients to make
informed decisions about their dietary choices, promoting a better self-management of their
condition.
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