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Abstract

Psoriasis is a chronic, systemic, immune-mediated, inflammatory skin disease associated with significant comorbidities. Globally, there are an
estimated 60 million people living with psoriasis (PLwP). There is a growing body of evidence on the role of diet in psoriasis management, and
demand for dietary advice is high. However, there are no specific, evidence-based dietary guidelines. This scoping review summarises the
literature on use and effectiveness of diet in the management of psoriasis to improve understanding of the evidence and assist PLwP and
healthcare professionals (HCPs) to discuss diet. The findings were categorised into three themes: (1) dietary intakes of PLwP, (2) the perceived
role of diet in psoriasis management and (3) dietary approaches to manage psoriasis symptoms. In cross-sectional studies PLwP were reported to
have higher fat and lower fibre intakes compared with controls, and lower psoriasis severity was associated with higher fibre intake. However,
research is limited. PLwWP perceive diet to have an impact on symptoms and make dietary modifications which are often restrictive. Systematic
reviews and RCTs found certain dietary approaches improved symptoms, but only in specific populations (e.g. PLwP with obesity and PLwP with
coeliac disease), and evidence for supplement use is inconclusive. The grey literature provides limited guidance to PLwP; focusing on weight
loss and associated comorbidities. Larger, controlled trials are required to determine dietary approaches for psoriasis management, especially in
PLwP without obesity and non-coeliac PLwP. Further understanding of diet modification, information acquisition and experiences among PLwP
will enhance holistic care for psoriasis management.
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Introduction improvements in disease severity commonly experience
improvements in QoL%!Y. However, satisfaction and adher-
ence to some treatments are suboptimal due to side effects and
dissatisfaction with the time taken and degree of improve-
ment"1219 Long-term efficacy of psoriasis treatments has also
been highlighted as a concern®. Psoriasis imposes a significant
economic burden, which increases with the number and onset of
psoriasis-related comorbidities 1519,

Psoriasis is a chronic, systemic, immune-mediated, inflammatory
skin disease” which can have a substantial impact on quality of
life (QoL) through both physical and psychological effects®. Tt
typically presents as raised, scaly plaques on the skin® which
can cause painful and debilitating symptoms™ and is associated
with significant arthritic, cardiovascular, metabolic and psycho-
logical comorbidities™3®. Globally, there are an estimated 60
million people living with psoriasis (PLwP)®.

Psoriasis affects males and females equally and is more
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common in adults compared with children®®. The reported Comorbidities
prevalence of psoriasis among adults varies globally, from Psoriatic arthritis (PsA) is the most prevalent comorbidity of
0:09%7 to 11-43%®, and is more common in high-income psoriasis, affecting approximately 30% of people living with the
countries and in regions with older populations”®. The highest disease""” and is more prevalent in those with severe psoriasis
prevalence of psoriasis is seen in Australasia (1:99%), western and those who have had the disease for a longer duration™®.
Europe (192%), central Europe (1-83%) and North America Compared with the general population, PLwP have an increased
(1:50%). However, only 19% of countries have epidemiological risk of cardiovascular disease (CVD)® and people with more
data on psoriasis™®>. In the United States psoriasis is one of the most severe psoriasis have increased odds of developing CVD,
common immune-mediated diseases, affecting 3% of adults®”, and compared with those with mild-to-moderate psoriasis"®. It has
in the United Kingdom psoriasis affects an estimated 2% of the been suggested that psoriasis may be an independent risk factor for
population, approximately 1-1 million people®. CVD®. Multiple cardiovascular risk factors are also associated with
There is no cure for psoriasis, and treatment is focused on psoriasis including, type 2 diabetes®”, obesity®?, metabolic
symptom control. Studies show that PLwP who experience syndrome®?, dyslipidaemia® and hypertension®. Furthermore,
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meta-analyses have also associated psoriasis with non-alcoholic fatty
liver disease®®, certain cancers® and inflammatory bowel
disease®.

Psoriasis also has a substantial psychological impact. PLwP
are 1.5 times more likely to have symptoms of clinical depression
compared with healthy controls®”. Living with a chronic
condition, social stigmatisation and low self-esteem play a
significant role in the development of depression in PLwP™ and
emerging evidence suggests that systemic inflammation could
also be playing a role in this relationship®®.

Aetiology and pathophysiology

The onset of psoriasis is multifactorial and is theorised to occur
due to a combination of genetic and environmental factors
which trigger a dysregulated immune response, which activates
and sustains a cycle of inflammation®3%, Multiple components
of the adaptive and innate immune systems are involved in this
process®3?. The inflammatory cascade in psoriasis starts when
plasmacytoid dendritic cells are activated, which promotes
myeloid dendritic cell maturation through production of
interferon (IFN) -a, IFN-y, tumour necrosis factor (TNF)-a
and interleukin (IL)- 1p%Y. This leads to the activation and
production of multiple cytokines, chemokines and antimicrobial
peptides that promote an ongoing proinflammatory response.
These include TNF-a, IL-6, IL-12 and IL-23, which activate T
helper (Th)1, Th17 and Th22 cells®?, which help to sustain the
self-driving cycle of inflammation by producing TNF-«, IFN-y,
IL-17 and IL-22®-313339_ This response leads to epidermal
keratinocyte hyperproliferation and maintains a continual
cycle of inflammation®3%:333% The key role that the IL-17/IL-
23 axis plays in psoriasis, as well as specific cytokines such as
TNF-a, is demonstrated by the efficacy of biological medi-
cations which target these specific cytokines and path-
ways® (Fig. 1).

Compared with healthy controls, PLwP have increased serum
levels of proinflammatory cytokines®%3”, continual elevated
levels of which lead to chronic subclinical systemic inflamma-
tion®, hence why psoriasis is now seen as a systemic disease
rather than solely dermatological®. The systemic inflammation
seen in psoriasis is theorised to contribute to the pathogenesis of
many of the associated comorbidities®353839,

Lifestyle management for psoriasis

People living with psoriasis often look to lifestyle changes to
manage their symptoms. The James Lind Alliance Priority Setting
Partnership on psoriasis identified the top research priority for
the disease as ‘Do lifestyle factors such as diet, dietary
supplements, alcohol, smoking, weight loss and exercise play
a part in treating psoriasis? in 2018, Lifestyle factors such as
smoking, alcohol intake and stress have been shown to affect
disease severity”, but there is limited knowledge on the role of
diet in managing psoriasis. Evidence suggests that diet can
modulate immunological and inflammatory responses“"
certain nutrients or dietary patterns could potentially worsen or

and
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alleviate psoriasis symptoms“?. However, there are no specific
dietary guidelines for psoriasis.

There is a growing body of scientific literature regarding the
role of diet in the management of psoriasis, alongside an
increasing amount of ‘popular’ dietary advice~*>, Studies have
shown that in PLwP dietary modification is common, and that
many are self-initiating dietary changes“*>_ It is therefore
important for HCPs to familiarise themselves with the current
literature on diet and psoriasis®?. By doing so, they will be able
to provide informed support, combat misinformation and
discuss the role of diet in managing psoriasis with PLwP®340,
This is particularly important considering the associated

comorbidities™.

Objectives of this review

The aim of this scoping review is to provide a comprehensive
overview of the available evidence on the role of diet in the
management of psoriasis. It will summarise the literature on
dietary intake, the perceived role of diet in psoriasis manage-
ment and evidence from dietary intervention studies on the
impact of psoriasis symptoms. Additionally, this review will
consider relevant grey literature on the role of diet in the
management of psoriasis. A scoping review was determined as
the most appropriate method given the broad study objective
that will explore a range of sources, study designs and outcome
measures.

Methodology

This scoping review was conducted according to the updated
methodological guidance for the conduct of scoping reviews of
the Joanna Briggs Institute”. The search was conducted by:

(1 Searching PubMed and SCOPUS using relevant key words
and phrases. The key words used were: Psoriasis AND diet*
OR nutrition* OR eat OR ‘dietary patterns’ OR ‘dietary intake’
OR ‘dietary behaviours’ OR ‘dietary habits’.

(2) Searching appropriate grey literature. Grey literature is
defined as ‘information produced on all levels of govern-
ment, academia, business and industry in electronic and
print formats not controlled by commercial publishing i.e.,
where publishing is not the primary activity of the producing
body“®. For this scoping review we included grey literature
produced by psoriasis organisations, nutritional societies
and health authorities, and reports and guidelines on
psoriasis management. The grey literature search strategy
used was developed using methods from Godin et al.“? for
applying systematic search strategies to identify grey
literature. Targeted searching of the identified resources,
using appropriate search terms, was then undertaken.

(3) Screening reference lists of relevant papers, reports and
guidelines.

(4) Searching for specific dietary modifications found to have
been followed by people living with psoriasis (PLwP)
individually as they emerged from the studies included in the
review. The terms searched for on PubMed and SCOPUS
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Fig. 1. Diagrammatic overview of the immune response, keratinocyte hyperproliferation and self-sustaining cycle of inflammation in psoriasis. pDC, plasmacytoid
dendritic cells; mDC, myeloid dendritic cells; IL, interleukin; TNF, tumour necrosis factor; IFN, interferon; Th, T-helper cells; Tregs, regulatory T cells.

were Psoriasis AND the following: dairy-free, vegan,
vegetarian, paleolithic, Pagano, ketogenic diet, low carbo-
hydrate-high protein, red meat and nightshades.

Findings are reported according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses checklist for
scoping reviews (PRISMA-ScR)Y®? (see Table 1 for checklist).
PRIMSA diagram details the search and selection process applied
during this scoping review. Studies were identified via database
searches of PubMed and SCOPUS, and other methods. The grey
literature was identified solely via other methods as detailed in
the diagram (Fig. 2).

Inclusion and exclusion criteria

Papers assessed for inclusion in this review were selected on the
basis of relevance by title and abstract initially, and then full
paper review. The review considered all methodologies of
relevant studies; however, only those written in English, focused
solely on psoriasis (all types of psoriasis were included),
involving dietary approaches alone, and conducted in or
addressing humans over 18 years old were included. The
database search included papers published during the last 20
years, from 2002 until October 2022. The grey literature search
was conducted between April and November 2022.
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Presentation of findings

The literature varied widely in methodology and type. As a
result, this scoping review provides an overview of the current
evidence according to three main themes: (1) dietary intakes of
people living with psoriasis (PLwP), (2) the perceived role of diet
in the management of psoriasis and (3) dietary approaches to
manage psoriasis symptoms.

Theme 1: dietary intakes of people living with
psoriasis (PLwP)

This theme reviews studies that explored the dietary intakes and
habitual supplement use of people living with psoriasis (PLwP)
(Table 2). The search identified nine studies that explored the
dietary intakes of PLwP“>51-5% Among these, seven performed
studies comparing the dietary intakes of PLwP with healthy
controls“>5257) one compared the dietary intake of PLwP with
adults with other chronic inflammatory conditions and recom-
mended national dietary guidelines®® and six included studies
compared the dietary intakes of PLwP depending on levels of
psoriasis severity®>!=5%%057)  The search also identified two
studies that investigated the habitual supplement use of PLwP
compared with controls®?. All studies were cross-sectional,
seven used food frequency questionnaires (FFQs) to assess
dietary intake®51-9 one used 3 x 24-h dietary recall®® and
one study used a 7-d food recall®”.
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Table 1. The Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist®?)
REPORTED ON
SECTION ITEM PRISMA-ScR CHECKLIST ITEM PAGE #
TITLE
Title 1 Identify the report as a scoping review. 1
ABSTRACT
Structured summary 2 Provide a structured summary that includes (as applicable): background, objectives, eligibility criteria, sources of evidence, 1
charting methods, results, and conclusions that relate to the review questions and objectives.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known. Explain why the review questions/objectives lend 1-2
themselves to a scoping review approach.
Objectives 4 Provide an explicit statement of the questions and objectives being addressed with reference to their key elements (e.g., 2
population or participants, concepts, and context) or other relevant key elements used to conceptualize the review questions
and/or objectives.
METHODS
Protocol and registration 5 Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a Web address); and if available, provide 2
registration information, including the registration number.
Eligibility criteria 6 Specify characteristics of the sources of evidence used as eligibility criteria (e.g., years considered, language, and publication 2-3
status), and provide a rationale.
Information sources* 7 Describe all information sources in the search (e.g., databases with dates of coverage and contact with authors to identify 2-3
additional sources), as well as the date the most recent search was executed. o
Search 8 Present the full electronic search strategy for at least 1 database, including any limits used, such that it could be repeated. 2-3 -8
Selection of sources of 9 State the process for selecting sources of evidence (i.e., screening and eligibility) included in the scoping review. 2-3 3
evidencet T
Data charting processt 10 Describe the methods of charting data from the included sources of evidence (e.g., calibrated forms or forms that have been tested 2-3 ;
by the team before their use, and whether data charting was done independently or in duplicate) and any processes for an
obtaining and confirming data from investigators. S
Data items 11 List and define all variables for which data were sought and any assumptions and simplifications made. 2-3 S
Critical appraisal of individual 12 If done, provide a rationale for conducting a critical appraisal of included sources of evidence; describe the methods used and N/A S
sources of evidence§ how this information was used in any data synthesis (if appropriate).
Synthesis of results 13 Describe the methods of handling and summarizing the data that were charted. 3
RESULTS
Selection of sources of 14 Give numbers of sources of evidence screened, assessed for eligibility, and included in the review, with reasons for exclusions at 5
evidence each stage, ideally using a flow diagram.
Characteristics of sources of 15 For each source of evidence, present characteristics for which data were charted and provide the citations. 6-7,9, 11-22
evidence
Critical appraisal within 16 If done, present data on critical appraisal of included sources of evidence (see item 12). N/A
sources of evidence
Results of individual sources 17 For each included source of evidence, present the relevant data that were charted that relate to the review questions and 6-7,9, 11-22
of evidence objectives.
Synthesis of results 18 Summarize and/or present the charting results as they relate to the review questions and objectives. 3-25
DISCUSSION
Summary of evidence 19 Summarize the main results (including an overview of concepts, themes, and types of evidence available), link to the review 25-29
questions and objectives, and consider the relevance to key groups.
Limitations 20 Discuss the limitations of the scoping review process. 28
Conclusions 21 Provide a general interpretation of the results with respect to the review questions and objectives, as well as potential implications 29
and/or next steps.
FUNDING
Funding 22 Describe sources of funding for the included sources of evidence, as well as sources of funding for the scoping review. Describe 29

the role of the funders of the scoping review.
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Several common significant differences in dietary intakes of
food groups were observed between controls and PLwP. Three
studies found that fat intake was significantly higher in PLwP
compared with controls®>5%57 A further study compared
dietary intakes of PLwP with the recommended dietary guide-
lines in Poland and found that the mean dietary intakes of fat in
PLwP were 148% of the recommended dietary intakes®®.
However, when compared with adults with other chronic
inflammatory diseases, no significant difference in fat intake was
observed. The absence of a healthy control group in this study
meant that the findings are impossible to compare®?,

Carbohydrate intake was also found to be significantly higher
in PLwP compared with controls in two studies®>°”. However,
intake differences depended on the type of carbohydrate.
Yazdanpanah et al.%® found that total carbohydrate intake was
significantly higher in PLwP compared with controls. Barrea
et al. found that that total and simple carbohydrate intakes were
significantly higher in PLwP compared with controls, whereas
complex carbohydrate intake was significantly lower in PLwP
when compared with controls®”. This was the only study to
assess carbohydrate intake dependent on type and was
conducted in all white males (12 =82), using a 7-d food recall,
which makes the results difficult to compare®”.

Fibre intake was found to be significantly lower in PLwP
compared with controls in three studies>5%57_ A further study
found that fibre intake of PLwP was only 53-3% in females
(n=17) and 65% in males (2 =22) of Polish recommended
dietary guidelines (30 g/d). However, no significant difference
was observed when compared with the dietary intakes of adults
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Fig. 2. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and other sources(1¢7).

with other chronic inflammatory conditions, and no healthy
controls were included in this study®®.

Findings on the dairy and sugar intakes of PLwP compared
with controls were contrasting. Two studies found that sugar
intake was significantly lower in PLwP in the United States®>>%,
whereas one study conducted in Japan found that PLwP
consumed significantly more sugar than controls®®. Regarding
dairy intake, a large study in the United States found that PLwP
consumed significantly less dairy compared with controls from
the 2009 to 2010 National Health and Nutrition Examination
Survey (NHANES)“Y, However, dairy intake was found to be
significantly higher in PLwP compared with controls in a study
conducted in Thailand®®. Only one study found that PLwP
consumed significantly less protein than controls®”, However,
this study was conducted in all white males (2 =82), using 7-d
food recall, which makes the results difficult to compare.

Regarding the intake of specific foods, several differences
were observed between PLwP and controls. One study reported
that PLwP had significantly higher intake of pulses compared
0 and significantly higher intakes of legumes
were also reported in PLwP compared with controls®®. Single
studies reported that fruit and vegetables intakes were
significantly higher in PLwP“?, as well as coconut milk and
soft drinks®® compared with controls, whereas olive oil, eggs,
berry fruits, brown rice/Riceberry, pickled foods and tree
nuts®®, and meat®® intake were reported to be significantly
lower in PLwP compared with controls. Differences in fish and
seafood intakes between PLwP and controls were found in two
studies; however, results were contrasting®>>®,

with controls
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Table 2. Summary of included studies under Theme 1: dietary intakes of people living with psoriasis

Authors, year,

reference Study region Study design Population characteristics Control group Significant findings
Polo et al. Brazil Cross-sectional PLwP: N/A 2 dietary patterns were identified: Pattern 1 — processed
(2020)®" and Pattern 2 — fresh food.

FFQ used for dietary intake assessment,
PASI used to assess psoriasis severity

Yazdanpanah Iran Cross-sectional

etal.
(2021)62)
FFQ used for dietary intake assessment,
PASI used to assess psoriasis severity
Ingkapairoj Thailand Cross-sectional
etal
(2022)53)
FFQ used for dietary intake assessment,
PASI used to assess psoriasis severity
Afifi et al. United States Cross-sectional
(2017)4

NHANES 2009-2010 dietary screening
questionnaire (FFQ) used for dietary
intake assessment

Self-reported psoriasis severity
Kashani et al. Iran Cross-sectional

(2021)64

FFQ used for dietary intake assessment,
ED-Il used to assess dietary inflammation
score,

PASI used to assess psoriasis severity

n=94, 57% female, mean age
54.-9 years, mean PASI 5-3

PLwWP

n=45, 16 male, 29 female, mean
age 40-4 years, mean BMI
26-92 kg/m?, mild-to-severe
psoriasis severity

PLWP

n=100, 47 males, 53 females;
mean age 45-87 years, mild-to-
severe psoriasis severity

PLWP

n= 1206 psoriasis,73:3% female,
mean age 50-4 years, psoriasis
severity: 20-9% mild, 42-2%
moderate, 36-9% severe

PLWP

n=75, mean age 56-96 years, 48

males, 27 females, mean BMI
25.8 kg/m?

In people with psoriasis, women (p=0-006) and those
with higher income (p=0-003) were more likely to
follow dietary pattern 2 — fresh food.

Inverse association with adherence to Pattern 2 and
cutaneous activity.

Compared with controls, PLwP had higher intakes of
carbohydrates, fats, fibre, energy, vitamin E and folate
(p<0-05).

In the psoriasis group, higher dietary intake of fibre and
vitamin E was significantly associated with lower
disease severity (p < 0-05).

Non-psoriasis

n=43, sex- and age-
matched

Non-psoriasis PLwP consumed significantly less olive oil (p=0-017),
berry fruits (p=0-018), eggs (0-013), seafood
(p=0-0001), fish (p=0-012), tree nuts (p=0-0001),
rice/Riceberry (p=0-019) and pickled foods (0-0001)
than controls.

PLwP consumed significantly more dairy products
(p=0-017), coconut milk (p=0-14) and soft drinks than
controls (p=0-004).

Those with lower psoriasis severities consumed signifi-
cantly more vegetables. A higher consumption of red
meat, belly meat and instant noodles was associated
with greater psoriasis severity.

PLwP consumed significantly less sugar, whole grain
fibre, dairy and calcium (p < 0-001), and consumed
significantly more fruits, vegetables and legumes
(p<0-01).

n=100, sex- and age-
matched

Non-psoriasis

n=2847, age- and sex-
matched. From
NHANES 2009-2010
dietary screening
questionnaire.

Non-psoriasis PLwWP consumed significantly more fat (p < 0-001),
MUFA (p <0-001), PUFA (p=0-0013), linoleic acids
(p=0-007), linolenic acids (p=0-004), vitamin A
(p=0-001), calcium (p < 0-001) and iron (p=0-001)
compared with controls.

A high E-DII score (pro-inflammatory diet score) was
associated with increased severity of psoriasis as
measured by the PASI.

n=74, age-, sex- and
BMI-matched

‘v 12 supimey Addog
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Table 2. (Continued)

Authors, year,

reference Study region Study design Population characteristics Control group Significant findings
Johnson et al. United States  Cross-sectional PLwP Non-psoriasis PLwP consumed significantly less sugar compared with
(2014)6 controls (p=0-04).
NHANES 2003-2006 dietary screening n=156 n=6104 from the
questionnaire (FFQ) used to assess NHANES 2003-2006
dietary intake dietary screening
questionnaire
Yamashita Japan Cross-sectional PLwP Non-psoriasis Compared with controls, PLwP had significantly higher
et al. intake of fish/shellfish, pulses, sugar/sweeteners, vita-
(2019)8) min B12 and vitamin D, and lower intake of meat.
Self-administered diet history questionnaire  n=70, 46 males, 24 females n=70, age- and sex- In the psoriasis group, those with a higher psoriasis
(BDHQ), based on Japanese diet used to matched severity (PASI) consumed a significantly higher amount
assess dietary intake (FFQ), PASI used to of confection (p=0-03).
assess psoriasis severity
Barrea et al. ltaly Cross-sectional PLwWP Non-psoriasis Compared with controls PLwP had higher consumption of
(2015)67 total and simple carbohydrates, total fat, PUFA, n-6:n-3

PUFA ratio and cholesterol; lower consumption of pro-
tein, complex carbohydrates, MUFA, n-3 PUFA and
fibre (p < 0-034).

7-d 24-h dietary recall used to assess n=41, plaque psoriasis, 100% n=41, age-, sex-and  In PLwP higher MUFA consumption was associated with
dietary intake, PASI used to assess male, treatment- naive BMI-matched lower psoriasis severity (p <0 001); lower psoriasis
psoriasis severity severity was associated with lower total energy intake,

saturated fatty acids, total PUFA, n-6 PUFA, n-6:n-3
PUFA ratio and simple carbohydrates and with higher
n-3 PUFA, MUFA, fibre and complex carbohydrates

(p<0-007).
Wasiluk et al. Poland Cross-sectional PLwWP People with other In PLwWP fat intake exceeded the recommended daily
(2012)68 chronic inflammatory intake and fibre intake was far lower than the recom-
skin disorders: n mended daily intake. Males and females with psoriasis
=18, 8 males, 10 consumed more monounsaturated fatty acids than con-
females trols.
3 x 24-h dietary recall used to assess n=239, 22 males and 17 females
dietary intake, PASI used to assess pso-
riasis severity
Supplement use of people living with psoriasis
Wilson, United States Cross-sectional PLwWP Non-psoriasis No significant difference in dietary supplement use
2014(60) between controls and those with psoriasis over the past
30d (p=0-416)
NHANES 2009-2010 dietary screening n=184 n=6027 from NHANES
questionnaire used to assess supplement 2009 to 2010 dietary
use screening question-
naire
Yousefzadeh Iran Cross-sectional PLwWP Non-psoriasis Compared with controls, a significantly higher proportion
etal. of PLwP used supplements over the 30 d (72-5%
(2017)69 versus 25-4%; p=0-01).
Survey on supplement use over last 30 d, n=138, plaque psoriasis, age 20— n=138, age >20 years In psoriasis participants no significant difference was
PASI was used to assess psoriasis 91 years reported between supplement use and psoriasis
severity severity.

FFQ, food frequency questionnaire; PASI, psoriasis area and severity index; PLwP, people living with psoriasis; BMI, body mass index; E-DII, energy-adjusted dietary inflammatory index; NHANES, US National Health and Nutrition
Examination Survey; BDHQ, Japanese diet history questionnaire based on diets in Japan.
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Differences in dietary intakes of specific nutrients between
PLwP and controls were also reported in several studies.
Polyunsaturated fatty acid (PUFA) intake was reported to be
significantly higher in PLwP compared with controls in two
studies®*57. Barrea et al. also found that 7-6:1#-3 PUFA ratio
intake was significantly higher whereas 7-3 PUFA intake was
significantly lower in PLwP compared with controls®”. However,
Kashani et al. reported that both linoleic acid and linolenic acid
intakes were higher in PLwP compared with controls®?. Regarding
monounsaturated fatty acids (MUFA) intake, the two studies that
found significant differences in dietary intakes between PLwP and
controls reported contrasting results®*57. A further study found that
females with psoriasis consumed significantly more MUFA
compared with females with other chronic inflammatory dis-
eases®®. However, no significant difference was seen in MUFA
consumption in the male group, and there was no healthy control
group to compare intakes with. Contrasting findings on vitamin
AGH and calcium intake“>> of PLwP and controls were also
reported. Single studies reported that PLwP consumed significantly
higher amounts of cholesterol®”, vitamin B12, vitamin D®® and
iron®® and significantly lower amounts of vitamin E and folate®?
compared with controls.

One study explored the inflammatory potential of diets
consumed by PLwP (2 =75) compared to age-, sex- and BMI-
matched controls (z =74) using FFQs and an energy-adjusted
dietary inflammatory index (E-DID as a predictive tool for
inflammation potential of diets. They found that PLwP had a
significantly higher energy-adjusted dietary inflammatory index
with a median score of 0-10 (-1-59 to 0-83), a more pro-
inflammatory diet, compared with controls where the median
score was —2:14 (=296 to 1-00)5%.

Differences in dietary intake between those with lower
psoriasis severity and those with more severe psoriasis were also
reported in several studies. Those with lower psoriasis severity had
significantly higher intakes of fibre®>>”, complex carbohydrates®”,
vegetables® MUFA, n—3 PUFA®” and vitamin E°? compared
with those with higher psoriasis severity. Furthermore, those with
higher psoriasis severity had significantly higher intakes of total
energy, saturated fatty acids, total PUFA, 7-6 PUFA, 7-6:12-3 PUFA
ratio, simple carbohydrates®”, confectionery®® {63
compared with those with lower psoriasis severity. A single study
reported that a high energy-adjusted dietary inflammatory index (E-
DID) score was associated with increased severity of psoriasis®?.
Polo et al. found an inverse association with adherence to a ‘fresh
diet’, characterised by predominantly fresh foods and a high
consumption of fruits and vegetables, and cutaneous activity®?.
However, no definition of cutaneous activity was given, and PASI
was recorded separately in this study.

Of note was that the definitions and methods for determining
psoriasis severity varied between studies, and several studies did
not include any definition of what constituted as lower or higher
severity. Therefore, it is difficult to compare or understand the
effects of these dietary intakes on psoriasis symptom severity.

and red mea

Habitual supplement use. Two studies explored supplement
use of PLwP compared with controls, over a 30-d period. These
had mixed results. In the United States no significant difference in

https://doi.org/10.1017/5S0954422423000185 Published online by Cambridge University Press

supplement use was found between PLwP (12 = 184) and matched
controls (12 =6027)%, whereas in Iran, a significantly higher
proportion of PLwP (72 = 138) used supplements over the previous
30-d period, compared with controls (72 =138). However, no
difference was reported between supplement use and psoriasis
severity®.

Theme 2: the perceived role of diet in the management of
psoriasis

This theme comprises studies which explored the perceived role
and use of diet in the management of psoriasis. Five studies were

(44'45*61'(’3), all of which were cross-

identified under this theme
sectional surveys and focused solely on the perceptions and
experiences of people living with psoriasis (PLwP). No studies
exploring the perceptions of healthcare professionals (HCPs)
were identified in this review (Table 3).

Diet was perceived by the majority of PLWP to have an impact
on their psoriasis symptoms in several studies. A survey on
perceptions of dietary approaches to manage psoriasis of PLwP
(n=200) found that 62% of respondents perceived that
following a specific diet could improve psoriasis, and 38%
perceived that consuming specific foods could improve
psoriasis®®. A further study exploring dietary modifications
and perceived effects on psoriasis symptoms over the past 2
years in PLwP (n=43) found that 88:37% of respondents
reported an improvement of psoriasis symptoms following a
change in eating habits©V. Although Afifi et al. found that in
PLwP (12 =1206) 43-2% of respondents were not sure how diet
affected their skin, 17-4% felt diet was slightly helping their skin,
16:7% felt diet was significantly helping their skin, and 2:2%
reported that their skin condition was completely controlled by
diet™,

People living with psoriasis commonly reported that they had
made changes to their diet, the majority of which were self-
prescribed. Afifi et al. found that in PLwP (72=1206) most
respondents (86%) reported using a dietary modification of some
kind; of these, 40% reported following a specific diet to help their
psoriasis, but only 30-7% of those that had changed their diet had
discussed diet with a dermatologist“>. A further study of 269
PLwP found that over half (52-2%) of participants had attempted
between one and four dietary interventions, with 5-9% having
tried more than five different dietary interventions®®. This study
also found that participants with two or more subtypes of
psoriasis had tried following more diets or taking more
supplements than those with only one. Additionally, an online
survey exploring the dietary perceptions of PLwP (72 = 50) found
that most respondents (85%) reported that they had not received
any advice from HCPs on diet. Overall, 20% had changed their
diet to help psoriasis; of these, the majority (80%) had followed
self-prescribed diets“®.

The dietary changes made by PLwP were often restrictive,
either following elimination diets or removing specific foods from
diets. Afifi et al. found that a higher number of PLwP reported
removing foods from their diets than those that reported trialling
dietary additions*>. Only three studies reported on specific dietary
modifications trialled by PLwP and perceived symptom response.
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Table 3. Summary of included studies under Theme 2: the perceived role of diet in the management of psoriasis

Authors, year, reference

Study region

Study design

Population characteristics

Findings

Festugato et al. (2011)©"

Pham et al. (2021)“4

Afifi et al. (2017)19

Dhinsa et al. (2021)©2

Del Giglio et al. (2012)©%

Brazil

France

United States

United States

Italy

Cross-sectional

Survey
Cross-sectional

Online survey
Cross-sectional

Survey

Psoriasis severity was
self-reported
Cross-sectional

Survey

Cross-sectional

Survey

PLWP: n=43

PLwWP: n=50

PLwWP

n=1206, mean age 50-4
years,
psoriasis severity: 20-9%
mild, 42.2% moderate,
36-9% severe

PLwWP

n=269, mild-severe
psoriasis

PLwWP

n=200, mean age 53 years,

plaque psoriasis, moderate

to severe
psoriasis (PASI >5)

88-37% reported and improvement of psoriasis symptoms following a change in eating
habits (eating habits were not specified). The positive aspects reported were reduction
of erythema and scaling, milder outbreaks, delay in the onset of lesions, and improved
quality of life.

85% reported to have received no advice from HCP on diet; 20% had changed their diet
to help psoriasis, and of these the majority (80%) had followed self-prescribed diets.

86% reported use of a dietary modification, but only 30% had discussed diet with their
doctor; 40% of participants had tried a specific diet for their psoriasis. The percentage
of participants reporting skin improvement was greatest after
reducing alcohol (53-8%), gluten (53-4%), nightshades (52-1%) and junk foods (50-4%)
and after adding fish oil/lomega-3 (44-6%), vegetables (42-5%) and oral vitamin D
(41%). In diets tried, a favourable skin response was reported following the Pagano
(72-2%), vegan (70%) and palaeolithic (68-9%).

52-2% of participants had attempted between 1 and 4 dietary interventions, 5-9% had tried
>5; participants with 2 or more subtypes of psoriasis tried more diets or supplements
than those with 1 type.

The percentage of participants reporting skin improvement was greatest after
following ketogenic, (9 of 18 participants; 50%), Mediterranean (6 of 13; 46%),
vegetarian (6 of 15; 40%) and gluten-free (9 of 25; 36%) diets.

The most commonly tried supplements were oral vitamin D, fish oil and probiotics.
Probiotics reported the most positive skin response, as well as vitamin D and fish oil.

62% of respondents perceived that following a specific diet regimen could improve
psoriasis; 38% of respondents perceived that certain foods could improve
psoriasis, with the majority identifying fruits and vegetables (60%) as having a beneficial
effect on psoriasis and fish (10%); 46% perceived that foods could worsen psoriasis,
with specific foods identified being sausages (20%), dairy products (8%), tomatoes
(8%), spicy food (7%), chocolate (7%) and fried
food (5%).

PLwP, people living with psoriasis; HCP, healthcare professional; PASI, psoriasis area and severity index.
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The most common dietary modification tried by PLwP reported
across studies was reducing gluten or following a gluten-free
diet“>%?_ Further diets trialled by PLwP were vegetarian,
palaeolithic, ketogenic®®, Mediterranean, low-carbohydrate—
high-protein and the Pagano diet alongside reducing or
removing dairy®>. Common dietary components excluded
were nightshades, alcohol and junk food“?. Dietary additions
reported to have been trialled by PLwP were increased
consumption of fruit, vegetables and fish as well as vitamin D,
omega-3/fish oil and probiotic supplements>62

The dietary modifications perceived to have a beneficial
effect on symptoms were dairy free, vegan®, vegetarian,
palaeolithic, the Pagano diet“?, the ketogenic diet, the
Mediterranean diet (MD) and a gluten-free diet (GFD)“5:62),
Reducing red meat, gluten, nightshades, alcohol and junk foods
were also perceived to improve psoriasis skin symptoms by
PLwP.“>%?, Respondents also reported improvement in skin
symptoms after adding or increasing certain foods to their diet;
fish, fruit and vegetables and supplements, specifically, omega-
3, vitamin D and probiotics(45'62). A further study in PLwP
(n=43) found that the majority (88-:37%) of respondents
reported an improvement of psoriasis symptoms following a
dietary change©P. However, the study did not specify which
dietary changes were perceived to make a difference. The
positive aspects reported after changing diet were reduction of
erythema and scaling, milder outbreaks, delay in the onset of
lesions, and improved quality of life®©V.

Dietary components were also perceived to be able to
negatively affect psoriasis symptoms. In a study on those with
moderate-to-severe psoriasis with a psoriasis area and severity
index (PASD >5 (12=200), 46% perceived that foods could
worsen psoriasis. Specific foods identified by participants were
sausages, dairy products, tomatoes, spicy food, chocolate and
fried food®®. However, Afifi et al. reported that 37% of
respondents reported that they did not recognise any dietary
triggers which may worsen their psoriasis®>.

Popular literature. To be comprehensive, this review searched
all diets and dietary modifications reported to have been tried by
PLwP that were identified in the literature under theme 2 that had
not been identified in the initial searches. PubMed and SCOPUS
were searched using Psoriasis AND each of the diets or dietary
modifications tried, using the same inclusion and exclusion
criteria as described in the methods. No additional relevant
results were found on PubMed or SCOPUS. This indicates that
most of the diets that PLWP try, as reported in theme 2, have not
been substantiated with any scientific evidence in relation to
psoriasis management.

Theme 3: dietary approaches for managing psoriasis
symptoms

This theme included studies that explored specific dietary
approaches and their impact on psoriasis symptoms. Dietary
approaches were defined as specific dietary modifications
followed to try to alleviate psoriasis symptoms through peer-
reviewed investigations (Table 4).

https://doi.org/10.1017/5S0954422423000185 Published online by Cambridge University Press

The findings are presented under each relevant subtheme.

1. Specific diets
2. Dietary supplementation
3. Alternative dietary approaches

1. Specific diets in the management of psoriasis

This review found that a handful of specific diets had been
studied regarding the management of psoriasis: low-calorie diets
(LCDs), very low-calorie ketogenic diets (VLCKD), intermittent
fasting (IF), the Mediterranean diet (MD) and gluten-free
diet (GFD).

Low-calorie diets (LCDs). Low-calorie diets (LCDs) are dietary
interventions that restrict energy intake with the goal of weight
loss. All LCD studies identified were conducted in people living
with psoriasis (PLwP) who were living with obesity or
overweight, defined as a BMI >25 kg/m? Diets prescribed
ranged from 500 kcal/d to 1600 kcal/d. This review did not
include studies on the impact of medication, exercise or surgery
for weight loss on psoriasis severity.

The beneficial effect of LCD on psoriasis severity in subjects
with obesity is supported in recent systematic reviews(1009, A
Cochrane review of lifestyle changes in the treatment of psoriasis
identified six randomised control trials (RCTs) that evaluated the
effects of a low-calorie diet in 499 participants with obesity©>.
The review found that low-calorie diets may lead to an
improvement >75% from baseline psoriasis area and severity
index in PLwP with obesity, compared with usual care.
However, more RCTs with larger sample sizes are needed.
The Cochrane review meta-analysis also found that known risk
factors of the associated comorbidities of psoriasis were
significantly reduced in the LCD group compared with the
control groups at week 161009,

Several RCTs have found that LCDs significantly improve
psoriasis severity in subjects who are living with overweight or
obesity compared with controls®®”, Improvement in severity
was also seen in an observational study at 12 weeks”?. Only one
study explored the long-term impact of an LCD on psoriasis
severity and found that, after 48 weeks, weight loss in patients
with psoriasis continued to have positive effects on symptom
severity7D.

However, an LCD followed by participants with obesity
(BMI >30 kg/! 'm?) for 24 weeks found no significant difference in
PASI scores between the LCD group and the control®.
However, baseline BMI was higher than in other studies, and
the intervention LCD group may not have lost enough weight to
produce the beneficial effect. In another study, although the LCD
and control groups did not show a statistically significant
difference in severity, the trend was towards reduced severity®®.

Very low-calorie ketogenic diet (VLCKD). The main require-
ment to be defined as a ketogenic diet is carbohydrate restriction.
In the studies identified in this review, the ketogenic diets also
had a very low energy content (300-500 kcal/d) and were
conducted only in PLwP with obesity or overweight. No
systematic reviews on VLCKD and psoriasis symptoms were
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Table 4. Summary of included studies under Theme 3: dietary approaches in the management of psoriasis symptoms

Authors, year, reference  Study design

Population characteristics

Control group Findings

Low-calorie diets (LCDs)
Ko et al. (2019)®3 Cochrane Systematic Review and Meta-

Analysis

Debbaneh et al. (2014)8) Review on the impact of weight loss
interventions on psoriasis

Gisondi et al. (2008)€" RCT

PLwP treated with cyclosporine alongside
a LCD versus PLwP treated with
cyclosporine alone for 24 weeks
Jensen et al. (2013)(©8) RCT

The intervention group received an LCD
(800-1000 kcal/d) for 8 weeks to induce
weight loss, followed by 8 weeks of
reintroduction of normal food intake,
reaching 1200 kcal/d. Control group
followed routine diet for 16 weeks

Follow-up study of RCT (Jensen et al.
2013)

2 periods: the LCD period (16 weeks)
followed by weight-loss maintenance
period (48 weeks)

Del Giglio et al. (2012)®3 RCT

Jensen et al. (2016)7"

LCD or free diet (control) for 24 weeks,
followed up for an additional 12 weeks

Guida et al. (201 4)(69) RCT

The intervention group followed an LCD of
20 kcal/kg/d that was n-3 polyunsatu-
rated fatty acids rich

N/A

N/A

PLWP

n=230, 15 females, 15 males, moder-
ate-to-severe psoriasis

PLWP

n= 30, subjects with obesity BMI
>27 kg/m?, moderate psoriasis

PLWP

n= 30, subjects with obesity BMI
>27 kg/m?, moderate psoriasis

PLWP

n=22, subjects with obesity BMI
>30 kg/mz, moderate-to-severe
psoriasis

PLWP

n=22, subjects with obesity BMI
>30 kg/m?, mild-to-severe psoriasis

N/A 6 RCTs examined the effects of LCDs in 499 subjects
with obesity. Compared with usual care, dietary inter-
vention (strict caloric restriction) may lead to 75% or
greater improvement from baseline in the psoriasis
area and severity index (PASI 75).

Dietary intervention may reduce the severity of psoriasis
(low-quality evidence) and probably improves quality

of life and reduces BMI (moderate-quality evidence) in

participants with obesity when compared with usual
care.

N/A Weight loss reduced BMI and led to improved PASI and
DQLI for participants with obesity or overweight with
psoriasis.

PLwP Weight loss improved the response of patients with

obesity and moderate-to-severe chronic plaque psoria-

sis to low-dose cyclosporine therapy: a reduction of

75% of PASI response was achieved by 66-7% of par-

ticipants following a low-calorie diet and by 29-0% of
patients treated with cyclosporine alone (p < 0-001).
n=231, 15 males, 16
females, moderate-to-
severe psoriasis
PLwP The LCD group lost significantly more weight than the
routine diet group (p < 0-001). LCD group achieved a
greater reduction in PASI (p=0-06) and greater

improvement in DQLI (p=0-02) compared with control

group.
n= 30, subjects with obesity
BMI >27 kg/m?, moderate
psoriasis
PLwWP Changes in the severity of psoriasis (PASI and DLQI)

were maintained after 48 weeks.
n= 30, subjects with obesity
BMI >27 kg/m?, moderate
psoriasis
PLwP No significant difference in PASI scores between the
LCD group and the control group.
n=20, subjects with obesity
BMI >29 kg/m?, moderate-
to-severe psoriasis
PLwWP At 3 and 6 months, PASI was significantly reduced in
patients in the LCD high n-3 PUFA group compared
with controls (p < 0-05), as well as itch scores
(p < 0-05).
n=20, subjects with obesity
BMI >30 kg/m?, mild-to-
severe psoriasis
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Table 4. (Continued)

Authors, year, reference  Study design

Population characteristics

Control group

Findings

Al-Mutairi et al. (2014)®® RCT

LCD (<1000 kcal/d) for 8 weeks

PASI was used to assess severity, scores
were assessed at baseline and every
4 weeks up to 24 weeks
Roongpisuthipong et al. Single-arm trial
(2013)7®

LCD alongside topical treatment was com-
pared with baseline weight and PASI in
patients with obesity with chronic stable
plaque-type psoriasis at weeks 12 and
24

Very low-calorie ketogenic diet (VLCKD)
Castaldo et al. (2021)7  Open-label single-arm study

4-Week very-low-calorie (<500 kcal/d)
protein-based diet providing 10-20 g of
carbohydrates (from vegetables, 400—
500 g/d), 20-30 g of lipids and 1-4 g/kg
of ideal body weight of protein per day

PASI was used to assess psoriasis
severity, VAS was used to assess itch
severity, and DLQI was taken to assess
quality of life

Castaldo et al. (2020)7  Open-label single-arm study

10-Week 2 phase weight-loss programme:
4-week protein-sparing, <500 kcal/d,
followed by 6-week balanced hypo-
caloric, low glycaemic index,
Mediterranean-like diet (25—-30 kcal/kg
of ideal body weight)

PASI was used to assess psoriasis
severity, VAS was used to assess itch
severity, and DQLI was taken

Castaldo et al. (2016)7@  Case study

PLWP

n=131, subjects with obesity,
receiving biologic therapy

PLwWP

n=10, BMI > 30 kg/m?, plaque
psoriasis

PLWP

n=230, 11 males and 19 females, sub-
jects with obesity or overweight
>25 kg/m? BMI, mean BMI
30-82 kg/m?, mean age 42-8 years,
mean PASI 8:69, plaque psoriasis

PLwWP

n=_37, subjects with overweight or
obesity >25 kg/m? BMI, mean BMI
31.7 kg/mz, drug naive, mean PASI
13-8, chronic moderate-to-severe
plaque psoriasis

PLwP

PLWP

n=131, subjects with
obesity, receiving biologic
therapy

N/A

N/A

N/A

N/A

At week 24, mean weight loss was significantly higher in
the LCD group compared with the control group. A
reduction in PASI of 75% was achieved by a signifi-
cantly higher percentage of the LCD (85-9%) com-
pared with the control group (59-3%) (p < 0-001).

At week 12 number of subjects achieving PASI50 was
50%. Mean improvement in Dermatology Life Quality
Index was 62-5%.

At 4 weeks, no significant difference in weight loss com-
pared with baseline. A significant improvement in
PASI, VAS itch severity and DLQI was reported
(p < 0-05) compared with baseline.

At week 10: a significant reduction in body weight, PASI
score, and itch severity and DLQI (p < 0-001) com-
pared with baseline.

At 3 months a complete remission and improved
response to biologics following diet regimen.
Compared with baseline the participant experienced a
significant weight loss (92 kg versus 67-4 kg),
improvement in PASI (15 versus 0-3) and DLQI score
(12 versus 1).
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Table 4. (Continued)

Authors, year, reference

Study design

Population characteristics Control group

Findings

Mediterranean diet (MD)
Phan et al. (2018)("%)

Barrea et al. (2015)(7")

Molina-Leyva et al.
(2019)®

Korovesi et al. (2019)7®

First stage: 4 weeks VLCKD (~300 kcal/
d). Second stage: hypocaloric

Mediterranean-like diet at low glycaemic

index for 6 weeks

Prospective, web-based questionnaire
study of respondents from the French
NutriNet-Santé cohort

A Mediterranean diet adherence score
(MEDI-LITE) was calculated for each
participant using the average of 3-15
24-h dietary records gathered during
the first 2 years after inclusion

Cross-sectional

PREDIMED 14-item questionnaire, was
used to assess adherence to the
Mediterranean diet, PASI used to
assess psoriasis severity

Cross-sectional

PREDIMED 14-item questionnaire was
used to assess adherence to the
Mediterranean diet, PASI, BSA, PGA
and subjective responses were used to
assess psoriasis severity

Cross-sectional

MedDietScore was used to assess adher-
ence to Mediterranean diet. PASI and
DLQI was used to assess severity of
psoriasis

n=1, female, 40 years old, subjects
with obesity BMI 35 kg/m?, severe
plaque psoriasis

PLwWP Non-psoriasis

Severe psoriasis:

n=746, 76-9% females, mean age
46-8 years

Non-severe psoriasis

n=2308, 72-1% female, mean age
48-3 years

PLwP Non-psoriasis

n=61 patients, 49 males and 13

females, mean age: 50-2 years, matched.
mild-to-severe psoriasis.

PLWP N/A

n= 289, mild-to-severe psoriasis

PLwWP Non-psoriasis

n=69, 35 men, 34 females, treatment n=69, age-, sex-, BMI-

naive, mean age 47-7 years, mean matched
BMI of 28-9 kg/m?, moderate-to-
severe psoriasis, mean DLQI of 9-5

n=27 828, 76-6% females,
mean age 47-8 years

n=61 age-, sex- and BMI-

Patients with severe psoriasis displayed low levels of
adherence to the Mediterranean diet. Patients with
severe psoriasis had a higher risk of having a MEDI-
LITE score of 0-7 (low adherence to the
Mediterranean diet) compared with patients with non-
severe psoriasis and patients without psoriasis.

A higher percentage of PLwP had a low or average
adherence compared with the control group (30-6%
versus 4-8%, p< 0-001 and 51.7% versus 77-5%,
p=0-004, respectively). No significant differences in
those with a high PREDIMED score (17-7% versus
17-7%)

Individual MD components: EVOO (p < 0-001) and fish
consumption (p=0-005) had an independent predic-
tive value for PASI score. PREDIMED score was a
major predictor of PASI (p=0-007).

Psoriasis severity was lower in participants with greater
adherence to the Mediterranean diet for all measure-
ments, PASI - p=0.007, BSA — p=0-009, PGA —
p=0-01, subjective — p=0-004.

Compared with PLwP, controls presented a higher
adherence to the Mediterranean diet (p=0-01) with a
higher MedDietScore (p < 0-001). MedDietScore
correlated negatively with PASI (p=0-001) and DLQI
(p<0-001). MedDietScore was a significant negative
predictor of PASI (p=0-02) and DLQI (p=0-06 of
borderline significance) adjusting for age, gender, BMI
and hsCRP.

Specific items of the MedDietScore were inversely
associated with psoriasis severity; legumes, fish and
EVOO (p < 0-05). PASI positively correlated with dairy
products (p=0-002)
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Table 4. (Continued)

Authors, year, reference  Study design Population characteristics Control group Findings
Gluten-free diet (GFD)
Bhatia et al. (2014)(79) Review and meta-analysis N/A N/A A gluten-free diet may potentially be beneficial in patients

Michaélsson et al.
(2003)®"

Addolorato et al.
(2003)®4

Kolchak et al. (2018)(2

De Bastiani et al.
(2015)®3

Zamani et al. (2010)©®

Intermittent fasting (IF)
Almutairi & Shaaban,
20227

RCT

GFD followed 3-month period. Blood sam-
ples were drawn at baseline and at 3
and 6 months for assays of serum lev-
els of IgA AGA and IgG AGA. PASI
was used to assess psoriasis severity

Case study

Observational

GFD for 1 year in PLwP with positive glia-
din IgA antibodies; PASI was used to
assess severity

Observational

GFD for 6 months

Case study

GFD for 6 months

Observational

with coeliac antibody-positive psoriasis, but additional
studies are needed to confirm this.

At 3 months 73% of those with psoriasis with IgA and/or
IgG AGA had a lower PASI score. Participants with
elevated IgA AGA and/or IgG AGA showed a signifi-
cant decrease in their mean PASI score after 3
months on a GFD. Of the six patients without AGA,
there was no change in two and a pronounced deterio-
ration in four after following a GFD for 3 months.

PIwP N/A

n=237, 31 with IgA and/or IgG AGA, 6
without IgA and/or IgG antibodies to
gliadin (IgA AGA and/or IgG AGA),

15 females, 22 males, mean age
45.13 years

PLWP N/A

n=1, coeliac disease not responding
to usual treatment

PLWP N/A

Rapid regression of psoriasis after gluten-free diet

Improvement of psoriatic lesions was observed in all
patients with positive gliadin IgA antibodies. PLwP
who had high levels of gluten-specific antibodies
(n=8) (IgA against gliadin peptides) saw a 36%
improvement in PASI score following a GFD for
1 year. Those with higher levels of gluten-specific anti-
bodies (n=>5) saw an even greater improvement, 56%
reduction in PASI, following a GFD for 1 year.

n=13, 27-56 years old, PASI >2-4

PLwWP N/A At 6 months GFD was associated with a significant
improvement of skin lesions in 7 out of 8 participants
with psoriasis.

n=8, positive for anti-tissue transgluta-
minase antibodies diagnosis of CD
was confirmed histologically

PLwP N/A No improvement in psoriasis severity after 6 months of
following a GFD in 3 patients with coeliac disease or
gluten-specific antibodies.

n=3; 1 female, 2 males, mean age
28-3 years, 2 with increased IgA-tis-
sue-transglutaminase antibodies,

1 with confirmed CD

PLwWP N/A Mean PASI was significantly reduced compared to base-
line (p=0-001). No significant difference in weight
change in 102 (84-30%) patients, 14 (11-57%) gained
1 kg and 5 (4-13%) gained 2 kg. However, no patient
recorded loss of weight.
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Table 4. (Continued)

Authors, year, reference

Study design

Population characteristics

Control group

Findings

Damiani et al. (2019)(®)

Ramadan fasting for 1 month (2 main
meals/d, one before sunrise and one
after, refrain from eating or drinking dur-
ing daylight hours, smoking and sex),
PASI and BSA scores were used to
assess psoriasis severity

Observational

Ramadan fasting for 1 month (2 main
meals/d, one before sunrise and one
after, refrain from eating or drinking dur-
ing daylight hours, smoking and sex),
PASI was used to assess psoriasis
severity

Omega-3 Polyunsaturated Fatty Acids (PUFA)

Yang et al. (2019)©3

Upala et al. (2017)©4

Chen et al. (2020)©>

Clark et al. (2019)©9)

Tveit et al. (2020)©")

Meta-analysis of randomised controlled
trials

Systematic review

Systematic review

Meta-analysis of randomised controlled
trials

RCT

Double-blind, placebo-controlled clinical
study

n=121, stable chronic plaque
psoriasis, mean PASI score of 4-36

PLwP N/A
n=108, 62 males, 46 females, mean
age 42-84 + 13-61 years, moderate-
to-severe plaque psoriasis
N/A N/A
N/A N/A
N/A N/A
N/A N/A
PLwP PLwP

n=232, 15 females, 17 males, mean
age 47 years, mean PASI 6, BMI

n=32, age-, sex-, PASI-,
BMI-matched

29.54 kg/m?

Significant reduction in mean PASI score after 1 month
of Ramadan fasting compared with baseline
(p=0-0001).

13 RCTs with 625 participants were identified, 3 RCTs
involving 337 participants provided usable data for
meta-analysis. Fish oil supplement did not significantly
reduce the severity of psoriasis when assessed by
psoriasis area and severity index score compared with
control groups. The current evidence does not support
the use of fish oil supplement in treating psoriasis.

12 studies were included, findings are inconclusive on
whether use of n-3 PUFA in patients with psoriasis is
associated with improvements in severity of symp-
toms.

18 RCTs found monotherapy with fish oil n-3 PUFA had
no effect on PASI score. Fish oil n-3 PUFA combined
with conventional treatments resulted in a decreased
PASI score.

10 studies involving 560 participants were included in
the meta-analysis. The meta-analysis indicated a sig-
nificant reduction in PASI score in favour of n-3 PUFA
group. The random effects model showed a sta-
tistically significant beneficial effect of n-3 PUFA sup-
plementation on reducing erythema and scaling.

Significant improvements in erythema, itching and scale
were observed in the trials which used the higher
dosage of n-3 supplementation. Larger controlled and
randomised studies are needed to confirm the
findings.

A statistically significant improvement in the mean PASI
score in HRO supplementation group compared with
placebo group at 26 weeks. No significant differences
were observed at earlier visits (weeks 6, 12 and 18).
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Table 4. (Continued)

Authors, year, reference

Study design

Population characteristics

Control group Findings

Vitamin D
Theodoridis et al.
(2021)(104)

Stanescu et al. (2022)(1%3)

Finamor et al. (2013)(107)

Al-Sultany et al.

(2020)(108)

Disphanurat et al.
(2019)(106)

Dietary supplement containing HRO (3:1
DHA-to-EPA ratio) 292 mg PUFA, total
daily does was 2-6 g EPA/DHA and
5-9 g lipid or placebo for 26 weeks.
Participants were instructed to stop sup-
plements of cod liver oil, n-3 PUFA and
choline for 4 weeks prior to study. PASI
was used to assess psoriasis severity

Systematic review and meta-analysis of
efficacy of oral vitamin D supplementa-
tion in lessening disease severity of
patients with psoriasis

Review oral vitamin D therapy in patients
with psoriasis

Open-label intervention study

Vitamin D3 35 000 IU/d for 6 months
alongside a low-calcium diet (avoiding
dairy products and calcium-enriched
foods such as oat, rice or soya ‘milk’)
and hydration (minimum 2.5 litres daily)

Comparative therapeutic study

Oral vitamin D supplement of 50 000 U/
week for 3 months alongside topical
potent corticosteroid (clobetasol propio-
nate) compared with control of just topi-
cal potent corticosteroid (clobetasol
propionate)

PASI was used to assess psoriasis
severity and vitamin D serum level

RCT

A double-blind, placebo-controlled study

Oral vitamin D2 supplementation 60 000
1U/2 weeks or placebo for 6 months

N/A

N/A

PLWP

n=29, all patients presented low vita-
min D status (serum 25(0OH)
D3 <30 ng/mL) at baseline

PLWP

n=238, 13 females, 25 males, mean
age 34-63 years old, mean BMI
26-82 + 5.4 kg/m?, moderate-to-
severe plaque-psoriasis (PASI). Oral
vitamin D (50 000 IU weekly dose
for 3 months)

PLWP

n=23, 13 females, 11 males, mean
age 52-39 years, mean PASI 4-68,
mean BMI 26-3 kg/m?

N/A 4 studies were included in the analysis. A favourable
effect of oral vitamin D supplementation in patients
with psoriasis could not be verified. More randomised
controlled trials with larger sample sizes are needed to
produce robust results.

N/A Findings suggest that more large-scale studies are
needed to determine the efficacy, optimal dose and
adverse effects of vitamin D administration in patients
with psoriasis.

N/A At 6 months 25(0OH)D3 levels significantly increased.

PASI score significantly improved in all 9 participants.

PLwWP At 3 months a significant increase in serum vitamin D
levels and significant improvement in PASI score was
seen in participants in the vitamin D group compared
with control group (p= 0-033).

n=238, age-, BMI-, PASI

score-, baseline vitamin D
level-matched. Usual
treatment of topical potent
corticosteroid (clobetasol
propionate)

PLwWP At 3 months, the oral vitamin D2 group had significantly
higher PASI improvement than the placebo group
(p=0-034). The mean serum 25(0OH)D level was
significantly higher in the oral vitamin D group than in
the placebo group (p=0-029). At 6 months serum
25(0OH)D concentrations were significantly inversely
correlated with PASI scores.

n=22, age-, sex-, PASI-,

BMI-matched
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Table 4. (Continued)

Authors, year, reference

Study design

Population characteristics

Control group

Findings

Jarret et al. (2017)(199)

Ingram et al. (2018)(110)

Mahtani et al. (2022)(11")

B vitamins
Unpublished

Selenium

Serwin et al. (2003)(116)

Serwin et al. (2006)(117)

Kharaeva et al. (2009)('1®

Probiotics
Zeng et al. (2021)(123)

RCT

Double-blind, placebo-controlled, vitamin
D3 supplementation of 100 000 1U/
month for 12 months

RCT

Double-blind, placebo-controlled, vitamin
D3 supplementation of 100 000 1U/
month for 12 months

Case series

Oral vitamin D3 supplements 30 000 IU/d
for 2—-6 months. Those with severe
vitamin D deficiency were given a
one-time loading dose of 600 000 1U
vitamin D followed by 30 000 IU vitamin
D3/d. PASI was used to assess
psoriasis severity

Placebo-controlled trial

200 pg of selenium daily as selenomethio-
nine or placebo alongside topical treat-
ment with 5% salicylic acid ointment,
0-1-0-3% dithranol ointment for
4 weeks

Placebo-controlled trial

200 pg of selenium daily as selenomethio-
nine or placebo alongside narrowband
ultraviolet B therapy and for 4 weeks.
Assessment at baseline, 2 weeks,
4 weeks and 4 weeks post-study

A double-blind placebo-controlled clinical
study

Oral supplementation with coenzyme Q¢
(ubiquinone acetate, 50 mg/d), vitamin
E (natural a-tocopherol, 50 mg/d) and
selenium (aspartate salt, 48 pg/d) dis-
solved in soy lecithin or a placebo of
soy lecithin for 30-35 d

A systematic review and meta-analysis of
randomised controlled trials and
pre-clinical trials

PLWP

n=23, 50-84 years

PLWP

n=67

PLWP

n=6, 5 females, 1 male, aged 37-63
years, severe psoriasis

PLWP
n=11

PLWP

n=19

PLWP

n=14, 6 females, 8 males, mean age
36-2 years, severe erythrodermic
psoriasis

N/A

PLWP

n=42, age-, PASI-, serum
vitamin D level-matched

PLWP

n=34, age-, PASI-, serum
vitamin D level-matched

N/A

PLWP
n=12

PLWP

n=18

PLWP

n=14, sex-, age-matched,
severe erythrodermic
psoriasis

N/A

At 12 months, no significant difference in psoriasis
severity (PASI) was observed between vitamin D
group and control group.

PASI did not differ between groups at any time.
However, 25(0OH)D increased in both groups, render-
ing these findings inconclusive

Complete control of psoriasis in each participant over a

period of 2—6 months.

No significant difference in PASI at 4 weeks.

No significant difference in PASI at any timepoint.

Supplementation resulted in significant improvement of
PASI score in supplementation group compared with
control.

2 studies found. Probiotics can improve PASI, but more
studies are required.
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Table 4. (Continued) o
Authors, year, reference  Study design Population characteristics Control group Findings
Atabati et al. (2020)(126) Review N/A N/A 1 study on probiotic supplementation and psoriasis
severity identified. Probiotics may have ameliorating
effects on psoriatic skin. Larger controlled studies are
needed.
Lin et al. (2021)(127) Single-arm, open-label preliminary clinical  PlwP N/A Mean PASI at 12 weeks significantly lower (p <0-01)
trial compared with baseline.
12-Week supplementation of oral probiot- n=27, 18 males and 9 females, aged
ics Bacteroides fragilis BF839, com- between 22 and 67 years, mean
pared with baseline at 4 and 12 weeks PASI 9-1 + 5.9, mild-to-severe
psoriasis vulgaris
Navarro-Lopez et al. RCT PLwP PLwP At 12 weeks, 66-7% of patients in the probiotic group
(2019)(124) and 41.9% in the placebo group showed a reduction in
psoriasis area and severity index of up to 75%
(p < 0-05). At 6 months, a lower risk of psoriasis
relapse after the intake of the probiotic mixture was
seen compared with control.
Double-blind, placebo-controlled trial n=46, aged 18-70 years, plaque pso- n=44, plaque psoriasis,
riasis, mild-to-moderate psoriasis mild-to-moderate psoriasis
12-Week supplementation of 3 probiotic
strains in 1:1:1 ratio or placebo freeze- -
dried powder with maltodextrin. PASI _8
and PGA were evaluated at baseline, S
2 weeks, 6 weeks and 12 weeks T
Moludi et al. (2021)(12% RCT PLwWP PLwWP At 8 weeks the probiotic group had a significantly 0
reduced mean PASI score compared with the control %
group (10-65 + 5-12 to 5-39 + 2.73) (p=0-049) and a §
reduced mean DLQI (p=0-045) and PSS (p=0-047) )
score. S

Vijayashankar &
Raghunath (2012)(129)

Double-blind, placebo-controlled trial

2 x probiotic oral capsule 3 Lactobacillus
strains; multi-Lactobacillus acidophilus,

Bifidobacterium bifidum, Bifidobacterium

lactis and Bifidobacterium langum with
1-8109 colony-forming units (CFU) a
day for 8 weeks or placebo (maltodex-
trin) for 8 weeks. PASI, PSS and DQLI
were measured at baseline

Case study

Lactobacillus sporogenes with biotin
10 mg 3x per day

n=25, 18-50 years old, 60% female, n=25, age-, sex-, PASI-
mean PASI 10-65 matched

PLWP N/A

1 female, 47 years, severe pustular
psoriasis

After 2 weeks of supplementation, psoriasis improved. At
6-month follow-up (following same treatment) the
patient is free of psoriatic lesions.
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Table 4. (Continued)

Authors, year, reference  Study design

Population characteristics

Control group

Findings

Moludi et al. (2022)(128) RCT

Double-blind placebo-controlled clinical
trial

8 weeks of probiotic oral capsules contain-
ing multi-strain (Lactobacillus acidophi-
lus, Bifidobacterium bifidum,
Bifidobacterium lactis and
Bifidobacterium langum) 1-6x 109
CFU/g bacteria or placebo. PASI used
to assess severity

Alternative dietary approaches
Gamret et al. (2018)(1%)  Systematic review

Antiga et al. (2015)("3" RCT

Double-blind

Meriva, a lecithin-based delivery system of
curcumin at 2 g/d with usual topical ste-
roid treatment, or with topical steroids
alone for 12 weeks

Ahmed et al. (2014)('3  Open-label trial

Supplementation of crude NS powder
(500 mg capsule three times per day)
for 12 weeks compared with baseline

Prospective, randomised, double-blinded
pilot study

Greenberger et al.
(2012)(135)

Oral alga Dunaliella bardawil or placebo of
starch powder capsules taken daily for
12 weeks. PASI was used to assess
psoriasis severity

Cross-sectional case—control observatio-
nal study

Barrea et al. (2018)(139)

Coffee consumption was collected using a
7-d food diary record; PASI was used to
assess psoriasis severity

PLWP PLWP

n=23, mild-to-severe psoriasis N =23, mild-to-severe pso-

riasis, age-, sex-, BMI-
and PASI-matched

N/A N/A

PLwWP PLwWP

n=231, 17 females, 14 males, aged

19-62 years, mild-to-moderate pso- matched
riasis vulgaris (PASI <10)

PLwWP N/A

n=20

PLWP PLWP

n=17, 6 females, 11 males, mean age n=11, 3 females, 8 males,
52 years, mean BMI 27 kg/m? age-, BMI-matched

PLWP N/A

n=221, treatment-naive

n=32, sex-, age- and PASI-

At 8 weeks the probiotics group had significantly
improved PASI score and quality of life.

Treatment with oral curcumin examined in 3 studies con-
ferred statistically and clinically significant improve-
ments in psoriasis plaques. Larger controlled studies
are needed to confirm these findings.

A significant decrease in PASI participants treated with
both topical steroids and oral curcumin compared with
participants treated only with topical steroids.

At 12 weeks significant improvement in mean PASI
score compared with baseline.

At 6 weeks the reduction in the mean PASI score was
significantly higher in the alga Dunaliella bardawil
group than in the placebo group (61-3% versus 34%,
respectively, p=0-002).

Coffee consumers have a lower PASI score versus non-
consumers (p < 0-001). The lowest PASI score were
seen in participants consuming 3 cups of coffee per
day (p < 0-001), which was also the most common
daily serving (34-8%), whereas the highest PASI score
was found among those drinking >4 cups per day.
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sis. Health supplements were reported by 21-2% to be
helpful for psoriasis; the most popular health supple-
ments taken were: Aloe 15 (17%), Chlorella12 (13-6%)

At 12 weeks a significant decrease in PASI from base-
17-5% used health supplements as CAM to help psoria-
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identified in this review. Three studies were identified that had
explored the effects of a VLCKD on psoriasis severity>7%,

A single-arm open-label trial (72 =37) found that weight loss
following a VLCKD (<500 kcal/d; 1-2 g of protein/kg of ideal
body weight/d) for 4 weeks followed by a balanced LCD (25—
30 kcal/kg of ideal body weight per day) for 6 weeks significantly
improvement in psoriasis area and severity index (PASD) and itch
severity’? in drug-naive adults with an overweight BMI and
stable plaque psoriasis. Castaldo et al. (2021) explored the effect
of a 4-week VLCKD of <500 kcal/d, providing 10-20 g of
carbohydrates (from vegetables, 400-500 g/d), 20-30 g of lipids,
and 1-4 g per kg of ideal body weight of protein per day, on the
psoriasis severity of participants (72 =30) with overweight or
obesity”?. After 4 weeks there was a significant improvement in
PASI, itch severity and dermatology life quality index (DLQD
(p < 0-:05). However, no significant difference in weight loss
compared with baseline was reported at 4 weeks?. One case
study of a female with severe psoriasis and obesity following a
VLCKDY? was also identified. Following a psoriasis relapse after
treatment, the patient was put on a VLCKD of a protein-based
enteral nutrition liquid of approximately 300 kcal/d, containing a
protein content of 1-2 g/kg of ideal body weight, for 4 weeks.
Compared with baseline, the patient lost 11 kg, and a significant
reduction in psoriasis severity was observed (>80% PASD after
4 weeks.

Mediterranean diet (MD). The Mediterranean diet (MD) is
typically high in fruits and vegetables, legumes, whole grains,
fish, nuts and monounsaturated fatty acids (MUFA) such as extra-
virgin olive oil (EVOO), with a moderate intake of meat, dairy
and alcohol”. Four studies explored MD in the management of
psoriasis”>7®. These were all cross-sectional studies that
assessed the association between a score reflecting adherence
to the MD and psoriasis severity. The higher the score, the higher
the adherence to a MD. No randomised control trials (RCTs)
were found to have been conducted on MD and psoriasis
severity. Three of the studies also compared MD adherence of
PLwP compared with controls®77579,

Controls presented a significantly higher adherence
to a Mediterranean diet compared with PLwP in all three
case—control studies identified”>~"”. Barrea et al.”” found that
psoriasis  participants  exhibited = statistically  significant
differences compared with controls, in the consumption of
certain individual MD dietary components. Controls consumed
significantly more EVOO, fruit, fish and nuts and significantly
less red meat than those with psoriasis””.

Regarding psoriasis severity and MD adherence, those with
less severe psoriasis had a higher adherence to a Mediterranean
diet in all four studies. Barrea et al.”” used PREDIMED score to
assess MD adherence in people with mild to severe psoriasis
(n=062). The study concluded that that PREDIMED score was a
major predictor of psoriasis severity determined by PASI
(»=0-007). Individual MD components were also shown to
have an independent predictive value for PASI score, higher
consumptions of EVOO (p < 0-001) and fish (p=0-005) were
significantly associated with lower psoriasis severity scores”’”. A
summary of individual foods associated with higher or lower
psoriasis severity is presented in Table 5.
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Table 5. Summary of individual foods included in the studies identified that were associated with lower or higher psoriasis severity.

Authors, year, reference

Study design

Population characteristics

Findings

Associated with lower psoriasis severity
Extra-Virgin Olive Oil (EVOO)

Barrea et al. (2015)©7

Korovesi et al. (2019)(7®

Fish (non-specific)
Barrea et al. (2015)©7

Korovesi et al. (2019)(7®

Legumes (non-specific)
Korovesi et al. (2019)(7®

Vegetables (non-specific)
Barrea et al. (2015)(7")

Ingkapairoj et al.
(2022)3)

Cross-sectional

PREDIMED 14-item questionnaire, was used to assess

adherence to the Mediterranean diet, PASI used to assess

psoriasis severity
Cross-sectional

MedDietScore was used to assess adherence to

Mediterranean diet. PASI and DLQI was used to assess

severity of psoriasis

Cross-sectional

PREDIMED 14-item questionnaire, was used to assess

adherence to the Mediterranean diet, PASI used to assess

psoriasis severity
Cross-sectional

MedDietScore was used to assess adherence to

Mediterranean diet. PASI and DLQI was used to assess

severity of psoriasis

Cross-sectional

MedDietScore was used to assess adherence to

Mediterranean diet. PASI and DLQI was used to assess

severity of psoriasis

Cross-sectional

PREDIMED 14-item questionnaire, was used to assess

adherence to the Mediterranean diet; PASI used to assess

psoriasis severity
Cross-sectional

FFQ used for dietary intake assessment; PASI used to
assess psoriasis severity

PLwWP

n==61 patients, 49 males and 13 females, mean age:
50-2 years, mild-to-severe psoriasis

PLWP
n=69, 35 men, 34 females, treatment naive, mean age
47.7 years, mean BMI of 28-9 kg/m?, moderate-to-

severe psoriasis, mean DLQI of 9-5

PLwWP

n=61 patients, 49 males and 13 females, mean age:
50-2 years, mild-to-severe psoriasis

PLWP
n=69, 35 men, 34 females, treatment naive, mean age
47.7 years, mean BMI of 28-9 kg/m?, moderate-to-

severe psoriasis, mean DLQI of 9-5

PLWP
n=69, 35 men, 34 females, treatment naive, mean age
47.7 years, mean BMI of 28-9 kg/mz, moderate-to-

severe psoriasis, mean DLQI of 9-5

PLwWP

n=61 patients, 49 males and 13 females, mean age:
50-2 years, mild-to-severe psoriasis
PLWP

n=100, 47 males, 53 females; mean age 45-87 years,
mild-to-severe psoriasis severity

Individual MD component: higher consumption of
EVOO was associated with lower psoriasis
severity (p<0-001).

Individual MD component: EVOO was inversely
associated with psoriasis severity (p < 0-05).

Individual MD component: higher fish consumption
was associated with lower psoriasis severity
(p=0-005).

Individual MD component: fish was inversely
associated with psoriasis severity (p < 0-05).

Individual MD component: legume consumption was
associated with reduced psoriasis severity
(p<0-05).

Individual MD component: vegetables >2 servings
per day negatively correlated with PASI
(p<0-001).

Frequently consuming vegetables (>3 times per
week) was associated with lower psoriasis
severity (p=0-02).

sisertosd Jo juswaSeuew o) Ul 191

12


https://doi.org/10.1017/S0954422423000185

o
N‘ Nutrition Research Reviews

ssaud Aisianun abpliquied Aq auluo paysiiand S81000£27ZZyrS605/£101°01/610"10p//:sdny

Table 5. (Continued)

Authors, year, reference  Study design Population characteristics Findings

Fruits (non-specific)
Barrea et al. (2015)(77 Cross-sectional PLwWP Individual MD component: Fruits >3 servings per
day negatively correlated with PASI (p <0-001).
PREDIMED 14-item questionnaire was used to assess n=61 patients, 49 males and 13 females, mean age:
adherence to the Mediterranean diet; PASI used to assess 50-2 years, mild-to-severe psoriasis
psoriasis severity
Associated with higher psoriasis severity

Red meat
Ingkapairoj et al. Cross-sectional PLwP Frequently consuming red meat (>3 times per
(2022)53) week) was associated with higher psoriasis
severity (p=0-01).
FFQ used for dietary intake assessment; PASI used to n=100, 47 males, 53 females; mean age 45-87 years,
assess psoriasis severity mild-to-severe psoriasis severity
Dairy (non-specific)
Korovesi et al. (2019)®  Cross-sectional PLwP PASI positively correlated with dairy products
(P=0-002).
MedDietScore was used to assess adherence to n=69, 35 men, 34 females, treatment naive, mean age
Mediterranean diet. PASI and DLQI was used to assess 477 years, mean BMI of 28-9 kg/m?, moderate-to-
severity of psoriasis severe psoriasis, mean DLQI of 9-5
Confection (sugary sweet foods)
Yamashita et al. (2019)%® Cross-sectional PLwP In the psoriasis group, those with a higher psoriasis

severity (PASI) consumed a significantly higher
amount of confection (p=0-03).
Self-administered diet history questionnaire (BDHQ), based  n=70, 46 males, 24 females
on Japanese diet used to assess dietary intake (FFQ),
PASI used to assess psoriasis severity

PLwP, people living with psoriasis; BMI, body mass index, PASI, psoriasis area and severity index; DLQI, dermatology life quality index; VAS, visual analogue scale; MD, Mediterranean diet; EVOO, extra-virgin olive oil; BSA, body surface
area; FFQ, food frequency questionnaire.
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A large national-cross sectional study in PLwP in France
(n=3557) found that a higher percentage of participants with
severe psoriasis had a MEDI-LITE score of 0-7 (low adherence to
the Mediterranean diet) compared with those without severe
psoriasis. Mediterranean diet score was also found to be
negatively correlated with PASI (p=0-001)7>. In a smaller
study (= 069) using MedDietScore to assess MD adherence in
PLwP, MedDietScore was a significant negative predictor of PASI
(p=0-02) adjusting for age, gender and BMI. Higher consump-
tion of legumes, fish and EVOO (p < 0-05) were found to be
associated with lower PASI scores, whereas higher dairy product
consumption was positively correlated with psoriasis severity
(p =0-002)7%. The severity of psoriasis was lower in participants
with greater adherence to the Mediterranean diet assessed using
PASI (p=0:007), body surface area (BSA) (p=0-009) and
practitioner global assessment (PGA) (p=0-01) in a further
cross-sectional study on PLwP using PREDIMED questionnaire
to assess adherence to the Mediterranean diet7.

Gluten-free diet (GFD). A gluten-free diet (GFD) eliminates
gluten, a protein found in wheat, barley and rye. Psoriasis is
associated with an increased risk of coeliac disease, compared
with the general population”5?, Coeliac disease is a chronic
condition affecting the small intestine, which is activated by the
consumption of gluten. Studies suggest that psoriasis and coeliac
disease share common genetic and inflammatory pathways?.
Gluten-specific serum antibody levels followed by a biopsy is
used to diagnose coeliac disease. In those without a coeliac
disease diagnosis, gluten-specific antibodies are higher in PLwP
compared with controls. However, whether there is an
association between higher antibody levels and greater psoriasis
severity is unclear”?,

Two systematic reviews on diet and psoriasis found that a
GFD may be beneficial in reducing psoriasis severity in those
with coeliac disease or gluten-specific antibodies®*. From the
findings of their review, Bhatia et al. recommended that
healthcare professionals (HCPs) screen patients with psoriasis
for symptoms of gluten sensitivity, followed by gluten-specific
antibody tests”®. Those with positive antibody tests should then
be advised to trial a GFD for symptom management”,
However, there was no suggestion on the length of GFD trial.

Several studies have shown the beneficial impact of following
a GFD on psoriasis severity in participants with coeliac disease or
gluten-specific antibodies. A study on psoriasis patients (72 = 39)
with elevated gluten-specific antibodies showed a significant
decrease in mean PASI score after 3 months on a GFD compared
with a control group®”. Those with moderate-to-severe
psoriasis showed an even greater PASI reduction than those
with mild psoriasis. The control group consisted of PLwP but
without coeliac disease or gluten-specific antibodies, who also
followed a GFD. In this group there was no change in disease
severity, and in two participants there was a substantial
worsening of psoriasis severity.

A further study by Ref. ®?, found that PLwP who had high
levels of gluten-specific antibodies (12 =8) (IgA against gliadin
peptides) saw a 36% improvement in PASI score following a
GFD for 1 year. Those with higher levels of gluten-specific
antibodies (7=5) saw an even greater improvement, 56%
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reduction in PASI, following a GFD for 1 year. A GFD also
significantly improved psoriasis symptoms in nine patients with
coeliac disease compared with baseline at 3 months and was
maintained at 6 months®®. Complete clearance of psoriatic skin
symptoms following a GFD for 1 month has also been reported
in individual case studies®®>. However, these data are based on
small, uncontrolled studies.

One study found no improvement in psoriasis severity after 6
months of following a GFD in three patients with coeliac disease
or gluten-specific antibodies®”. However, this was another
small uncontrolled study.

Intermittent fasting (IF). More recently intermittent fasting has
been studied in the management of psoriasis. Two studies have
explored this dietary approach, using fasting during Ramadan to
explore the effects on psoriasis®59.

Almutairi and Shaaban (2022) assessed the effects of
Ramadan fasting on psoriasis severity of 121 people with stable
chronic plaque psoriasis in Kuwait®”. Participants followed
traditional Ramadan fasting for 1 month, which consists of
refraining from eating, drinking or smoking during daylight
hours. Participants consumed two main meals a day, one before
sunrise and one after. At 1 month, no participant recorded any
weight loss, but mean PASI was significantly reduced compared
with baseline®”. A further study®® also investigated the impact
of Ramadan fasting on psoriasis severity in participants with
moderate-to-severe psoriasis (12 = 108). Following the month of
fasting, a significant reduction in mean PASI score was observed
compared with baseline®®.

One pilot study exploring the effects of modified intermittent
fasting, the 5:2 diet (consuming normally for 5 d and restricting
calorie intake on 2 non-consecutive days) on psoriasis severity was
also found®. Preliminary study findings presented at the European
Academy of Dermatology and Venerology Spring Symposium,
show a significant reduction in scaling and thickness in patients
with mild psoriasis after following a 5:2 diet®™.

Other diets. Vegetarian, vegan and plant-based diets have been
discussed in the literature as diets with potential to help
alleviate psoriasis symptoms®*’Y. However, this is based on
the assumptions that following these diets would result in
increased consumption of fruits, vegetables and antioxidants
and the reduced consumption of saturated fats®®”. Whilst
cross-sectional studies have shown that following a MD,
which is characterised by high fruit and vegetable consump-
tion and low saturated fat intake, could help lessen psoriasis
severity”>”?, this is not the same as following a vegan or
vegetarian diet. Following a vegan, vegetarian and plant-
based diet does not always result in increased fruit and
vegetable consumption. So far, no studies have been
undertaken explicitly exploring vegetarian, vegan or plant-
based diets in the management of psoriasis.

2. Supplementation in the management of psoriasis
Several supplements have been studied in the management
of psoriasis: omega-3 polyunsaturated fatty acids (PUFA),
vitamin D, selenium, B vitamins and probiotics.
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Omega-3 polyunsaturated fatty acids (PUFA). Several recent
systematic reviews and meta-analysis have been conducted to
evaluate the effects of omega-3 PUFA supplementation on
psoriasis severity, with conflicting results. Most studies gave
omega-3 PUFA as fish oil supplements.

A systematic review based on thirteen randomised control
trials (RCTs) and a meta-analysis of three RCTs found that fish oil
supplementation did not significantly reduce the severity of
psoriasis assessed by psoriasis area and severity index (PASD
compared with controls, concluding that the current evidence
does not support the use of fish oil supplement in treating
psoriasis®?. This was in line with a previous systematic
review®?,

Another systematic review found that supplementation with
fish oil omega-3 PUFA alone had no effect on PASI score.
However, when combined with traditional psoriasis treatments,
a significant reduction in PASI score was observed compared
with controls®?,

In contrast, a recent 2019 meta-analysis found that supple-
mentation of omega-3 PUFA did significantly reduce PASI score.
Significant improvements in specific psoriasis skin symptoms,
erythema, itching and scale, were observed in trials which used
higher doses of omega-3 PUFA supplementation (>1800 mg/d)®>.
The positive effects of high doses of omega-3 on psoriasis
symptoms were in line with a recent study on the effect of herring
roe oil (HRO) on psoriasis severity®. A significant improvement in
mean PASI score with HRO supplementation of 2600 mg
eicosapentaenoic (EPA)/docosahexaenoic (DHA) per day, was
observed compared with placebo treatment, at week 26. The
authors of this study theorised that the beneficial effects of HRO
were due to its EPA and DHA acids ratio of 3:1, compared with
omega-3 PUFA from fish oils, which is typically 1:1.

Omega-3 PUFA supplementation has been shown to have
beneficial effects on the co-morbidities associated with
psoriasis®?.

Vitamin D. Topical vitamin D is a widely used treatment for
plaque psoriasis®®. Lower levels of serum vitamin D have been
reported in psoriatic patients compared with controls®®9?, A
small, but significant, inverse correlation between serum 25(OH)
D and the severity of psoriasis has also been reported9%-10D,
hence the interest in oral vitamin D and psoriasis management.

So far, studies have shown mixed results on the effectiveness
of oral vitamin D supplementation in the management of
psoriasis. Systematic reviews have found no clear evidence to
support vitamin D supplementation in the management of psoriasis
symptoms!304102 A recent meta-analysis found that a favourable
effect of oral vitamin D supplementation in patients with psoriasis
could not be verified%®, However, more RCTs are required to
confirm these conclusions. There is evidence indicating that vitamin
D supplements for the treatment of psoriasis should not be
prescribed in participants with normal serum levels of vitamin
DY 1t is unclear from the literature whether those with deficient
or insufficient vitamin D levels have an improved skin response
compared with those with optimal levels.

An RCT assessing the effect of oral vitamin D2 on psoriasis
severity found that D2 supplementation significantly increased
the serum vitamin D level and significantly improved PASI scores
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in patients with psoriasis compared with the placebo group at 3
months. There was no significant difference in baseline serum
25(OH)D vitamin D between groups, and some vitamin D
insufficiency was seen in both groups®®. In a study that gave
high doses of oral vitamin D3 (35 000 IU/d) to PLWP (12 =9) and
low vitamin D status (<30 ng/mL), significant improvements in
psoriasis severity were observed at 6 months compared with
baseline%®, However, this was a small, uncontrolled study and
participants were also required to follow a low-calcium diet
(excluding dairy) over the course of the study. A further study
also found a significant improvement in PASI score in
participants given oral vitamin D supplement of 50 000 IU per
week for 3 months alongside usual treatment compared with the
control group who just received usual treatment%7),

However, several RCTs have shown no beneficial effect of
oral vitamin D supplementation on psoriasis severity. No
significant difference was found in people with mild psoriasis
over 12 months of vitamin D3 supplementation, or in those with
plaque or moderate-to-severe psoriasis over 3 months compared
with controls1%8109,

A recent series of case studies showed complete control of
psoriasis with a high daily dose of 30 000 IU of vitamin D3 over a
period of 2-6 months. Only two participants presented with
severe vitamin D deficiency and were given a one-off loading
dose of 600 000 TU vitamin D, all others had optimal levels"?,
Other uncontrolled studies have also indicated that oral vitamin
D supplementation for >6 months can significantly improve
PASI score10%),

Epidemiological studies have demonstrated a strong associ-
ation between vitamin D insufficiency and risk of several
psoriasis-associated comorbidities, including cardiovascular
disease (CVD) and metabolic syndrome!?.

B vitamins. Vitamin B12 deficiency has been associated with
psoriasis'!?, However, studies so far have focused on intra-
muscular doses of vitamin B12 and have been shown to be
ineffective. Two systematic reviews on dietary approaches to
psoriasis did not recommend vitamin B12 supplementation in
the management of psoriasis due to the lack of studies“3%,
Vitamin B12 is an important cofactor in the metabolism of
homocysteine, elevated levels of which have been associated
with increased risk of CVD"'®. This review also found one
ongoing RCT on the effect of high doses of vitamin B2
(riboflavin) on psoriasis severity that is yet to be published'®.

Selenium. Reviews have not found any significant improvement
in psoriasis severity with selenium supplementation364115.116)
A small number of studies have evaluated the effect of selenium
supplementation on psoriasis severity!1>-117. One study found a
significant beneficial effect of selenium on PASI score compared
with controls. However, the supplement was combined with
coenzyme Qg and vitamin E17,

Probiotics. Recent studies have drawn attention to the role that
the gut microbiome plays in the pathogenesis of dermato-
logical conditions, including psoriasis'!'®. Psoriasis is asso-
ciated with inflammatory bowel disease (IBD), and studies
have shown that the gut microbiome is altered in psoriasis
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compared with controls" 1?1291t has also been reported that
patients with moderate-to-severe psoriasis have a lower gut
microbial diversity than patients with mild disease/"?". As a
result, probiotic supplementation has become a recent
research focus in the management of psoriasis.

A systematic review on the effectiveness of probiotic
supplements in psoriasis found that probiotics significantly reduced
PASI scores in psoriasis compared with controls after 12 weeks of
supplementation and may be an effective treatment for alleviating
psoriasis symptoms. However, these findings were based on only
two RCT studies that explored probiotic supplementation and PASI,
and larger-scale RCTs are needed to confirm this??,

Several studies have shown probiotic supplementation to
have a beneficial effect on psoriasis severity 23127, A recent RCT
found that consuming a probiotic drink containing Lactobacillus
strains for 8 weeks significantly reduced PASI and psoriasis
symptom scale (PSS) scores compared with the placebo
group?®, A further double-blind placebo-controlled trial
(n=46) found that after 8 weeks of multi-strain probiotic oral
supplementation PASI and quality of life scores had significantly
improved compared with the placebo group?”. Additionally,
single-arm trial (72 =27) reported significant reduction in PASI
compared with baseline at 12 weeks of probiotic supplementa-
tion™??. One case study also reported that supplementation of a
probiotic containing Lactobacillus strains had a strong alleviating
effect on skin symptoms in a patient with pustular psoriasis after
15 d. The patient continued with probiotic supplementation, and

after 6 months psoriasis severity had reduced further?®

3. Alternative dietary approaches in the management of
psoriasis

This review identified several studies that explored alternative
dietary approaches in the management of psoriasis. These were
defined as non-traditional dietary approaches, the majority of
which were small studies. One cross-sectional questionnaire was
identified that explored the use of complementary alternative
methods used by people living with psoriasis (PLwP). This study
found that health supplements were reported by 21-2% to be
helpful for psoriasis; the most popular health supplements taken
were aloe (17%), chlorella (13-6%) and green tea (13-6%)%.

Several small studies have been conducted on oral curcumin,
a phytochemical found in the spice turmeric, and psoriasis
severity, with mixed results'3-132 A review of the RCTs
suggested that more studies are needed on the effects of oral
curcumin on psoriasis severity before any conclusions can be
made3D.

The impact of oral Nigella sativa (NS) on psoriasis severity in
sixty participants with mild-to-moderate psoriasis was inves-
tigated in an RCT. Participants were given an oral dose of NS
(500 mg three times daily) for 12 weeks; at 12 weeks psoriasis
area and severity index (PASD score had decreased from
baseline!3®. However, whether this was significant or not was
not clear. One RCT investigated oral capsules containing alga
Dunaliella bardawil, a natural source of the retinoid precursor
9-cis P-carotene, in participants with mild plaque psoriasis
(n=34)13Y_ Pparticipants received capsules of the alga or a
placebo, and at 6 weeks, the reduction in the mean PASI score
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was significantly higher in the alga group compared with the
placebo group (p =0-002).

The association between coffee consumption and severity of
psoriasis was evaluated in a cross-sectional study of treatment
naive PLwP (n = 221). Coffee consumers were found to have a
significantly lower PASI score compared with non-consumers
(p < 0-001), with the lowest PASI score seen in those consuming
three cups of coffee per day, and the highest PASI score was

found among those drinking four or more cups per day"3>.

Grey literature

The relevant grey literature sources identified and included in
this review included reports, guidelines and other materials
produced by a range of stakeholders in psoriasis management.
Most of the grey literature identified, regarding psoriasis
management, provided no dietary guidance for people living
with psoriasis (PLwP), and most did not mention the word diet or
nutrition at all. In those that did mention diet, the vast majority
focused on weight loss and dietary approaches for comorbidities
associated with psoriasis. For example, the National Institute for
Heath and Clinical excellence (NICE) guidelines for psoriasis
assessment and management mention reducing alcohol intake
and losing weight, but only as modifiable risk factors for
associated comorbidities'3®. Several sources did provide further
information regarding diet specific to psoriasis symptom
management. The National Psoriasis Foundation (NPF) in the
United States conducted a systematic review on the dietary
recommendations for adults with psoriasis in 2018©
this, they recommend weight loss in PLwP with obesity or
overweight as the only evidence-based dietary approach for
psoriasis management on their website and suggested that a gluten-
free diet (GFD) could provide relief in those with coeliac or gluten
sensitivity. Several grey literature resources provided warnings
about diets that claim to ‘cure’ psoriasis and misinformation that can
be found online and included evidence-based dietary advice.
However, overall, there was a lack of advice on who to go to for
dietary support, the health impacts and the risks associated with
following restrictive diets that claim to help psoriasis, and guidance
for following a restrictive diet.

D Based on

Discussion

In this study, we reviewed the current evidence on the role of
diet in the management of psoriasis. We included all types of
study designs that met the inclusion criteria, as well as relevant
grey literature. This has enabled us to provide a comprehensive
overview of the current evidence and a unique insight into the
role of diet in the management of psoriasis regarding dietary
intake of people living with psoriasis (PLwP), the use and
perceived effectiveness of diet of PLwP, and dietary approaches
for psoriasis management. We reviewed seventy-two peer-
reviewed studies as well as seventy-seven relevant grey
literature resources. The principal findings suggest that diet
could play a role in psoriasis management; however, most
evidence comes from small heterogeneous studies. Therefore,
specific psoriasis dietary guidelines and recommendations
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cannot be made. The breadth of this scoping review also enabled
us to map the research gaps and highlight areas for future
research, to be able to better understand the role that diet plays in
psoriasis management and improve dietary support for PLwP.
The results of this scoping review were organised into three
themes, alongside the grey literature. The discussions for each
theme are presented below.

Theme 1: dietary intakes of people living with psoriasis

The studies included in this review suggest that the dietary intakes
of PLwP differ from those of controls. The studies frequently found
PLwP to have higher dietary intakes of fat®%5+57
of fibre®5257 compared with controls. Studies also reported
differences in intakes of sugar, dairy, pulses and legumes,
vegetables and polyunsaturated fatty acids (PUFA) compared with
controls. Furthermore, the evidence also suggests that the dietary
intakes of people with less severe psoriasis differ from those with
higher psoriasis severity.

High-fat diets (HFDs) have been shown to elicit low-grade
systemic inflammation through elevated production of pro-
inflammatory cytokines also seen in psoriasis, including
interleukin (IL)-1p, IL-6 and tumour necrosis factor (TNF)-.
HFDs also play a key role in the development and progression of
multiple diseases, including cardiovascular disease (CVD), type
II diabetes, atherosclerosis and some cancers3”. Murine studies
have found that HFDs exacerbate the imiquimod induced
psoriasiform dermatitis in mice3*13 and in both mice with
obesity and lean mice, those fed with HFDs developed a more
severe early psoriasiform skin inflammation®?’, This suggests
that increased fat consumption could play a role in psoriasis
symptom severity. Information on the specific fats consumed
was lacking in the studies included in this review and would
provide more insight into the potential mechanisms behind these
dietary intakes.

Several studies also reported that PLwP had lower intakes of
fibre compared with controls, and in psoriasis populations lower
intakes of fibre were seen in those with more severe psoriasis
compared with those with lower psoriasis severity®>>”, Fibre has
been shown to decrease levels of plasma inflammatory markers
including C-reactive protein (CRP), IL-6 and TNF-oD, which play
a key role in the pathophysiology of psoriasis. Dietary fibre also has
a beneficial effect on the gut microbiome, and through short-chain
fatty acid production produces immune and inflammatory
regulation responses Y, However, higher intakes of pulses and
legumes, which are high in fibre, were reported in PLwP than in
controls“>39 Additionally, a gluten-free diet (GFD) is associated
with reduced fibre intake. Following a gluten-free diet in people
with coeliac disease has been shown to improve psoriasis
symptoms, and coeliac is seen more commonly in people with
psoriasis compared with the general population”. Following a
GFD is also a common dietary modification trialled by
PLwP“>%2 which could explain the difference reported in fibre
intakes between PLwP and controls. Following a GFD was also
frequently perceived to improve psoriasis symptoms by PLwP.
However, these studies did not include information on the
coeliac status of participants, and lack of information on types
and sources of fibre make it difficult to compare results and

and lower intakes
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understand the potential mechanisms of action. Furthermore,
fibre intake is associated with relevant health impacts and has
appetite regulating and anti-obesogenic effects, and higher
intakes have been associated with lower systemic inflamma-
tion"*?, Consuming adequate amounts of dietary fibre is also
associated with multiple health benefits, including reduced CVD
risk%®, Therefore, understanding the fibre intake in PLwP is also
important due to the associated co-morbidities.

A significantly higher consumption of vegetables was
reported in those with lower psoriasis severity compared with
people with higher severity®®. Vegetables are key sources of
vitamins and polyphenolic compounds which have antioxidant
and anti-inflammatory properties“144149 " Flavonoids and
carotenoids, polyphenolic compounds commonly found in
vegetables, have been shown to enhance immune pathways and
inhibit certain pro-inflammatory pathways“V. Specifically rel-
evant to psoriasis, they have been shown to reduce pro-
inflammatory cytokines IL-6 and TNF-o4”, which are involved in
the pathophysiology of psoriasis®?. Vegetables are also important
sources of dietary fibreM®. However, no studies identified specific
vegetables consumed, so it is difficult to suggest potential pathways.
Interestingly, Afifi et al. found that PLwP had a higher intake of fruits
and vegetables compared with controls“”. This could be
attributable to people with psoriasis following popular psoriasis
dietary recommendations, which typically suggest that fruits and
vegetables can improve psoriasis symptoms. This review has
shown that dietary modifications among PLwP to try to manage
psoriasis are common“%?. Dietary changes after diagnosis or to
manage symptoms may also explain the contradictory findings
regarding sugar, dairy and fish intakes of PLwP compared with
controls. Removing or reducing dairy and sugar as well as following
a vegetarian diet are recommended as dietary approaches to
manage psoriasis in popular literature.

Two studies found that total polyunsaturated fatty acid
(PUFA) intake was significantly higher in PLwP compared with
controls®*>” . Although, when assessed on PUFA type, Barrea
et al. found that 72-3 PUFA intake was significantly lower in PLwP
compared with controls, and lower intakes were associated
with higher severity®”. 1n-3 PUFA are potentially potent anti-
inflammatory agents¥”. However, this was a small study
conducted in treatment-naive males; therefore, generalisability
and comparability are limited.

Although the studies identified suggest that dietary intake is
different in PLwP and controls and between those with different
severities, the evidence is limited. This review identified nine
studies that have been conducted in only seven countries
worldwide. All the studies were cross-sectional, and most had
sample sizes under 200 people. Additionally, the methodologies
varied substantially between studies, which impairs the ability to
compare results between studies. Most of the studies used food
frequency questionnaires (FFQs) to assess dietary intakes of
participants that, although useful in these types of studies, rely on
self-reported information, participant memory and perceptions
of portion sizes, and foods may be missed if not presented on
FFQ lists. It is also difficult to focus on the effect of one dietary
component, as diet is a complex combination of different
5148 and multiple other lifestyle factors can impact the
(. Longitudinal

nutrient;
development and severity of psoriasis
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population-based studies are needed to further investigate a
causal role between dietary intake and psoriasis, and effects on
severity in PLwP. However, the studies identified in this review
give an insight into the dietary intakes of PLwP and highlight
important research gaps. Furthermore, the differences in dietary
intakes could also impact general health and prompt further
research in PLwP, due to the associated comorbidities that could
also be exacerbated by the dietary intakes highlighted here, in
particular, high fat and low fibre intakes4”

Theme 2: the perceived role of diet in the management of
psoriasis

The belief that diet impacts psoriasis symptoms is common in
PLwP, and many adjust their diets accordingly. However, most
PLwP do not discuss diet with their healthcare professional prior
to making dietary changes. This is concerning considering that
most of the dietary changes tried were restrictive. This study also
searched the scientific literature for evidence on the dietary
approaches trialled by PLwP reported in the studies found under
Theme 2. Except for the Mediterranean diet (MD) and GFD, no
studies were identified that had explored the use of any of the
dietary approaches reportedly followed in the management of
psoriasis. This suggests that most dietary approaches tried by
PLwP are unsubstantiated, self-prescribed and taken from the
popular literature. Following fad diets long-term or restrictive
diets without the guidance of healthcare professionals
(HCPs) can result in micronutrient deficiencies (MND)(150.15D
Micronutrient deficiencies have been reported in people with
irritable bowel syndrome (IBS) who self-prescribe elimination
diets without consulting HCPs">%5? Elimination diets could
also result in further health impacts. Following a GFD was a
common dietary modification trialled by PLwP“>. A GFD has
been shown to be lower in dietary fibre and some essential
micronutrients which have protective properties, such as
cholesterol lowering and improved glycaemic control?4?,
relevant to PLwP considering the associated comorbidities.
Additionally, gluten-free foods are often more expensive>?.
Furthermore, restrictive diets have also been linked to reduced
quality of life (QoL), disordered eating and orthorexia™5?,

The most common dietary modifications reported to improve
psoriasis were reducing dairy, gluten, nightshades, alcohol and
sugar. Apart from alcohol, and gluten in those with coeliac and
gluten sensitivity, the mechanisms of how reducing these
specific dietary components could improve psoriasis are unclear
and have not been researched. Theories suggest that the
potential pro-inflammatory impact of sugar consumption could
be the reason behind this effect; high amounts of dietary sugars
have been shown to promote T-cell-mediated inflammation™>®.
Dairy is commonly demonised in popular literature as being pro-
inflammatory, most likely due to the saturated fat and lactose
content of certain dairy products’>”. However, a recent
systematic review found that dairy products and dairy proteins
have neutral to beneficial effects on biomarkers of inflamma-
(155 Nightshades are plants from the Solanaceae family,
which include potatoes, tomatoes, peppers and aubergines.

They contain solanine and alkaloids which have been linked
(45)

tion

with inflammation However, no association between
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nightshades and inflammation is supported by scientific studies
in humans. Furthermore, they are high in nutrients beneficial to
health.

Overall, the evidence is limited; only five studies were
identified under this theme in this review 44456169 31| of which
were cross-sectional surveys which relied on self-reported
information and memory. Participants may have been more
likely to have an interest in diet or believe that diet helps
manage their psoriasis, which may have impacted results.
Additionally, sample sizes were small, with only two studies
with a sample size over 200, most participants were white
females, and no studies included information on other factors
known to affect psoriasis severity, including stress and
smoking. Despite the limitations of these studies, the findings
highlight important factors to consider in psoriasis care, as well
as highlighting important research gaps.

Studies exploring the perceived role of diet in the
management of psoriasis have been conducted in only four
countries worldwide. None has been conducted in the United
Kingdom, and this represents an important research gap as over
1-1 million people in the United Kingdom are estimated to be
living with psoriasis. Instagram and online forums are commonly
used by people with acne to seek information on nutritional
suggestions to help their skin condition’>®, However, no studies
identified explored the sources of dietary information of PLwP or
content of recommended dietary changes. Only three of the
studies provided information on specific dietary modifications
made. Further understanding the dietary recommendations
suggested in the popular literature and duration of diets trialled
could help HCPs understand the potential impact on nutrient
status and ways to support PLwP. Following restrictive diets long
term can lead to micronutrient deficiencies">*1>V. Furthermore,
specific symptom responses to dietary modifications have not
been investigated. It was commonly reported that most PLwP do
not discuss diet with an HCP prior to making dietary
changes“445D Understanding the reasons behind this will give
insight into patient support needs and enable HCP to better
understand how to assist PLwP. Another notable gap in the
literature are studies exploring the perceptions of HCPs involved
in psoriasis management on the role of diet.

Theme 3: dietary approaches to manage psoriasis

The strongest evidence for dietary methods in the management
of psoriasis symptoms is for low-calorie diets (LCDs) in subjects
with obesity or overweight. The link between obesity and
psoriasis is well recognised®!5”. Several studies have demon-
strated a relationship between increased BMI and increased
psoriasis severity“®049_ Excess body weight is also associated
with increased incidence of psoriasis>"1%®
response to psoriasis treatments">. The relationship is theorised
to be a result of increased pro-inflammatory cytokine release due to
increased adipose tissue. Weight reduction in subjects with obesity
reduces adipose tissue and, consequently, inflammation©®. Limited
research has been conducted on ketogenic diets and psoriasis. Two
open-label single-arm studies”’# and one case study”?
identified in this review, all of which used very low-calorie
ketogenic diets, between 300 and 500 kcal/d, and were conducted

and reduced

were
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only in subjects with obesity or overweight. Although significant
improvements in psoriasis severity were observed in these
studies”7>7 it is currently unclear whether this was due to the
very low calorie content or the specific ketogenic properties
(protein-based diet with low carbohydrate intake) of the diets
followed. Further RCTs are needed to fully assess the additional
benefits of VLCKD versus other non-ketogenic diets with the same
calorie intake. This is in line with conclusions of a narrative review
on nutritional management of VLCKD in psoriasis'%”. Furthermore,
no studies have been conducted on ketogenic diets in PLwP
without overweight or obesity.

A gluten-free diet (GFD) in coeliac or gluten-sensitive
populations of people with psoriasis also seems to have a beneficial
effect on symptom severity. Overall, evidence suggests that patients
with psoriasis with gluten-related antibodies may benefit from a
GFD; however, larger trials are still lacking®?. Additionally, it
should be acknowledged that not all people living with psoriasis
are also living with obesity or overweight, or have a sensitivity to
gluten. This leaves a large proportion of patients without any
evidence-based dietary advice. A recent Cochrane review high-
lighted the need for more studies on the effects of diets other than
LCDs on psoriasis severity, dietary interventions in people without
obesity, and in people with mild psoriasis©®.

A greater adherence to a Mediterranean diet (MD) shows a
positive trend in helping to manage psoriasis. This dietary
pattern is anti-inflammatory and is associated with significant
reductions in both IL-6 and IL-1p levels"V| key pro-inflamma-
tory cytokines in psoriasis®", which may explain the reason for
these findings. Certain individual foods components of the MD
(extra-virgin olive oil, fruit, vegetables and fish?”) have been
associated with lower psoriasis severity (Table 5). The MD is a
dietary pattern typically high in fruits and vegetables, legumes,
whole grains, fish, nuts and monounsaturated fatty acids (MUFA)
such as extra-virgin olive oil (EVOO), with a moderate intake of
meat, dairy and alcohol” shown to have anti-inflammatory
effects''V, Dietary patterns are complex combinations of foods
and nutrients that act synergistically; they account for inter-
relations of foods, represent the cumulative exposure to different
diet components, and may have stronger effects on health than
any single component10216 Therefore, it is difficult to attribute
effects to single dietary components 1927109 Tt is also important to
note that these findings are based on cross-sectional studies,
which cannot establish a cause-and-effect relationship between
adherence to the Mediterranean diet or its individual compo-
nents and psoriasis severity.

Regarding supplementation, high doses of omega-3 with an
increased eicosapentaenoic (EPA):docosahexaenoic (DHA)
ratio of 3:1 have shown potential for alleviating psoriasis
symptoms®”. A higher ratio of EPA:DHA is associated with
further reductions in C-reactive protein (CRP) compared with
lower ratios'%?. CRP is a pro-inflammatory biomarker shown to
be elevated in psoriasis®®, which may explain some of the
beneficial effect seen in higher ratio supplementation. Probiotic
supplementation also shows promising results for alleviating
psoriasis symptoms; however, the studies identified for the
review were small and heterogeneous. Additionally, limited
evidence is available on long-term follow-ups, specific strain,
amount, dosage or duration of consumption for probiotics.
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Overall, the evidence for dietary supplementation in managing
psoriasis is inconclusive, and no evidence on optimal dose for
any supplement is apparent. Larger controlled studies are
needed to elucidate any dietary approach that is helpful,
specifically in PLwP without obesity and coeliac- or gluten-
sensitivity-free populations. This is in line with findings from
several systematic reviews on diet and psoriasis©+122)

Grey literature

Considering the limited evidence for specific dietary approaches
for psoriasis management, it is understandable that there are no
specific dietary guidelines for the management of psoriasis. This
could also be why most of the grey literature provides very
limited dietary information specific to psoriasis management and
instead focuses on dietary advice for associated comorbidities.
However, this review has highlighted that, despite the lack of
guidelines, PLwP do modify their diet to try to manage their
psoriasis symptoms, often without consulting a healthcare
professional (HCP)“44562 The diets trialled are often restrictive
and could have detrimental effects on health and wellbeing.
Therefore, it is important for HCPs and PLwP to understand the
potential harms of following restrictive diets, especially consid-
ering the associated comorbidities. Stakeholders and those
responsible for providing support for PLwP should provide more
specific guidance on the potential harms of popular diets, in
particular highlighting the risks of following restrictive diets,
dietary aspects to consider if following elimination diets and the
importance of consulting an HCP regarding dietary modifica-
tions. However, this review has highlighted that there is limited
research on the use of popular diets and support that PLwP
would like regarding diet. This is especially true for the United
Kingdom where, even though there are an estimated 1-1 million
PLwP, no studies were identified that have explored the
perceived role of diet in the management of psoriasis, dietary
information acquisition and dietary support wanted by PLwP in
the United Kingdom, which highlights an important research
gap. Further understanding dietary information acquisition and
advice being suggested could enable stakeholders to provide
more support to PLwP by increasing awareness of the potential
health impacts of following popular diets.

Limitations of the review

Although the search strategy and inclusion criteria used in this
scoping review followed PRSIMA-ScR systematic methods for
scoping reviews, there are several limitations. Only literature
written in English was included; this could have excluded
relevant studies and guidelines conducted in other languages.
The challenges of searching for grey literature could result in
bias, and the reproducibility of grey literature searching is
difficult. The strategy used to search grey literature in this review
was based on the methodology of Godin et al*®, and pre-
defined targeted search terms were used to try to reduce bias and
improve reproducibility, alongside using incognito mode during
google searches. However, website searching is dependent on
the specific website and correct functioning. Additionally, this
review did not contact experts in the field of psoriasis management
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to ask for additional reports or unpublished studies they were
aware of. This may have resulted in some relevant studies and grey
literature being omitted. Including studies that investigated the
nutritional status of PLwP may have also made this review more
comprehensive.

Despite these limitations, this review provides a compre-
hensive summary of the current available evidence and grey
literature regarding the role of diet in the management of
psoriasis. This review goes beyond previous review articles on
diet and psoriasis, by including grey literature, studies on the
dietary perceptions of people living with psoriasis and
systematically searching for common dietary modifications used
by PLwP on PubMed and SCOPUS as they emerged from the
literature.

Conclusion

This scoping review provides a comprehensive overview of
evidence of the role of diet in the management of psoriasis. It is
the first study to review such a wide evidence base on the role of
diet in managing psoriasis: exploring the dietary intakes of
people living with psoriasis (PLwP), perceptions and use of diet
in PLwP, the dietary approaches and the grey literature on
psoriasis management.

Opverall, there is limited evidence on all themes identified in
this review, and the methodology and outcome measures of
the studies identified vary widely. Dietary intakes of PLwP
warrant homogeneous longitudinal studies to elucidate a
causal relationship between diet and psoriasis status. In the
absence of dietary guidelines, PLwP are self-prescribing dietary
modifications suggested in the popular literature. These are
often restrictive and could have detrimental effects on health
and wellbeing. No studies have been conducted on sources
of dietary information for people with psoriasis. There is also an
absence of studies investigating the effects of popular dietary
recommendations on psoriasis symptoms, patient experience
and the perceptions of healthcare professionals (HCPs) on the
role of diet in managing psoriasis. None has been conducted in
the United Kingdom.

Some dietary methods have been shown to improve psoriasis
severity, but only in specific populations: low-calorie diets in
people with obesity or overweight, and gluten-free diets in
those with coeliac disease or gluten sensitivity. The evidence
suggests that diets with anti-inflammatory properties, particu-
larly the Mediterranean diet (MD), may have beneficial effects on
psoriasis through moderating specific inflammatory pathways
in psoriasis“21°D, However, this is based on cross-sectional
studies”>7®, and larger intervention studies are needed before
any cause and effect can be ascertained regarding psoriasis or
psoriasis severity. Other dietary approaches lack high-quality
evidence to support their use. Larger controlled trials in PLwP
without obesity or overweight, and coeliac or gluten-sensitive
free populations, are necessary prior to any dietary recommen-
dations being made for psoriasis management.

Several studies identified in this review highlighted individual
foods that were associated with psoriasis severity. However, it is
difficult to attribute effects to single dietary components, as
dietary patterns are complex combinations of foods and
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nutrients which work synergistically!®%169, Caution should be
used when singling out specific foods as ‘good’ or ‘bad’ for
certain conditions, without a robust evidence base, as this is an
oversimplification which may lead to unhealthy eating behav-
iours19416% Deleterious dietary recommendations should also
consider the food that will be substituted as a result of cutting out
specific foods'%3-19% Tt is also important to note that these
findings are based on cross-sectional studies, which cannot
establish a cause-and-effect relationship between these individ-
ual foods and psoriasis severity.

In the absence of dietary guidelines or evidence-based
dietary recommendations for psoriasis, nutritionists and health-
care professionals should provide dietary support to PLWP in
other ways, beyond standard healthy eating guidance. This
should include highlighting the potential negative impacts of
popular restrictive diets and the importance of discussing dietary
modifications with healthcare professionals with nutritional
expertise.

Grey literature resources for HCPs and PLwP should provide
more comprehensive advice on diet specific to psoriasis. This
should include information on the risks of following restrictive or
elimination diets and the importance of discussing dietary
modifications with an HCP. However, to make this advice as
beneficial as possible, further research is needed to understand
dietary information acquisition of PLwP, commonly recom-
mended diets in the popular literature and the perceptions of
PLwP on the dietary support available. Understanding the role of
diet in the management of psoriasis from HCPs’ point of view
would also enable advice to be more comprehensive. With the
significant comorbidities associated with psoriasis, understand-
ing dietary behaviours, perceived skin response, information
acquisition and patient experience will play a key role in holistic
patient care for people with psoriasis.
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