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CLINICAL REVIEW

The Impact of Diet on Psoriasis

Albert G. Wu, MS; Jeffrey M. Weinberg, MD

PRACTICE POINTS

- No single food, supplement, or diet has been shown
to have a notable positive impact on all variations
of psoriasis. However, foods with systemic anti-
inflammmatory effects may be worth testing and
adding to the patient’s diet.

- A considerable proportion of patients with psoriasis
also have elevated levels of antigliadin antibody. If
patients have celiac disease or high levels of anti-
gliadin antibody, switching them to a gluten-free diet
could have a positive impact on their psoriasis.

- Elevated body mass index, weight gain, smoking,
and obesity are all associated with a higher risk for
psoriasis appearance and severity.

Because psoriasis is a chronic and inflammatory disease, many
patients seek alternative therapies and lifestyle \modifications to
supplement their treatments and help relieve. symptoms. Both the
disease and the modifications are multifactorial, making it difficult
to quantify the effectiveness of a single change. A review of the
available literature reveals that most diets have mixed impacts on
psoriasis, though some individual foods have seen more prominence
in studies. Foods and supplements with systemic anti-inflammatory
effects seem to have a higher chance of improving psoriasis symp-
toms. Overall, additional large-population studies with a higher
statistical power are needed to review these studies. We suggest
web-based national cohort surveys as a possible method to quickly
gather a large amount of data for future studies.
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Dsoriasis is a chronic cutaneous disease associ-
ated with immune-mediated inflammation. The

disease has a complex etiology, with factors such
as genetics, smoking, alcohol use, diet, and stress all

believed to be implicated in its appearance and severity.
Specific factors, including increased body mass index and
weight gain, have been associated with a higher preva-
lence of psoriasis andgpare  risk factors for the dis-
ease. Because psoriasis varies in severity and incidence,
patients often can experience a substantial negative
impact on theirquality of life, with increased incidences
of anxiety and depression.! Because diet is an accessible
and controllable variable, many patients choose to alter
their diets to help relieve symptoms of the disease. This
article aims to review and summarize the existing litera-
ture for possible relationships and correlations between
dietrand psoriasis.

Because diet is a factor contributing to psoriasis, it is a
lifestyle change that patients often make. In a 2017 survey
of 1206 patients with psoriasis, 86% reported modifying
their diets.? Furthermore, when patients were compared
with control individuals of the same sex and of similar
age, it was shown that those with psoriasis consumed
statistically significant lower amounts of sugar, whole-
grain fiber, dairy products, and calcium (P<.001). The
survey also found that patient diets included significantly
more fruits, vegetables, and legumes (P<.01). Although
no single diet was adhered to by patients, 40% did report
attempting a specialized diet to improve their pso-
riasis. The most common diets were gluten free (35.6%),
low carbohydrate/high protein (16.6%), and Paleolithic
(11.6%). In addition to these diets, the Mediterranean diet
and a vegetarian diet were both among those reported to
improve psoriatic symptoms. Finally, certain foods stood
out as more frequently reported to affect symptoms, par-
ticularly fish oil, fruits, vegetables, and water, which were
all reported by at least 10% of respondents to positively
affect their psoriasis. Reductions in consumption of alco-
hol, gluten, nightshades, and junk foods were associated
with skin improvements in at least 50% of patients.? These
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baseline differences in diet informed our search of the lit-
erature and showed that dietary changes can serve as an
important adjunct to treatment for many patients.

Mediterranean Diet

The Mediterranean diet consists of a high amount of
fruits, vegetables, nuts and legumes, cereals, and olive oil,
while restricting consumption of red meats, dairy prod-
ucts, and alcohol (besides red wine) at meals.® Adherence
to the diet has been associated with a reduced risk for
cardiovascular diseases,* rheumatoid arthritis, and Crohn
disease,® among others, possibly because the diet contains
a high proportion and variety of foods that contain anti-
oxidants and anti-inflammatory compounds, including
the monounsaturated fatty acids (MUFAs) in olive oil and
the polyphenols in fruits and vegetables. Consumption
of both MUFAs and highly anti-inflammatory nutrients
has been associated with reduced prevalence of risk fac-
tors for chronic inflammatory diseases, and consumption
levels of MUFAs in particular have been reported to be a
predictive factor in psoriasis severity.®

Recent studies have tried to quantify an association
between consumption of the Mediterranean diet and
psoriasis. One cross-sectional study in 2015 evaluated
62 patients with psoriasis for their adherence to the
Mediterranean diet and psoriasis severity.* Utilizing a
14-question evaluation, the study found that patients
with a higher severity of psoriasis, as evaluated by
a psoriasis area and severity index (PASI) score and
C-reactive protein levels, had a lower adherence to the
diet. Notably, consumption of extra-virgin olive oil was
found to be an independent predictor ofPASI score,
and consumption of fish was an independent predictor
of C-reactive protein levels.*

A second cross-sectional questionnaire study found
similar results in a larger population of 3557 patients. The
same association between patients with severe psoriasis
and low levels of adherence to the Mediterranean diet
was reported.® Although neither study showed a causal
relationship between the diet and psoriasis severity, both
did report the potential impacts of proinflammatory and
anti-inflammatory foods. General foods and nutrients
listed by the studies as having anti-inflammatory proper-
ties include MUFAs; fish; vitamins A, C, D, and E; and
omega-3 fatty acids.? Because of the large number of con-
founding factors in dietary studies that rely on question-
naires, it is hard to definitively label the Mediterranean
diet as beneficial to psoriasis. However, individual com-
ponents of the diet may be used as predictors of psoriasis
severity, and the diet itself may be used in tandem with
other treatments for psoriasis.

Gluten-Free Diet

Celiac disease is an inflammatory enteropathy caused
by an immune reaction to the protein gliadin, which
is found in foods containing gluten, such as wheat.
Immune system assault on the intestinal enterocytes leads
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to the stripping away of villi, negatively affecting nutrient
absorption. Multiple studies have reported an association
between having psoriasis and having celiac disease as
well as the reverse, including a 3-fold increased risk of
celiac disease for patients with psoriasis in a 2017 meta-
analysis.® Even if patients with psoriasis did not have
celiac disease, studies have found that a notable percent-
age of patients with psoriasis have elevated antigliadin
IgA antibody levels.” Many hypotheses have been pro-
posed to explain this association. One article suggested
that the malabsorption associated with celiac disease
predisposes patients to vitamin D deficiency, which is a
contributing risk factor for psoriasis.® Other explanations
involve common immune cells involved in the response to
both diseases and a shared genetic background between
the 2 diseases.® As a gluten-free diet is standard for
patients with celiac disease, it stands to reason that IgA
could be used as a serumsbiomarker for patients who also
could see improvements by adopting the diet.

This result could help explain the proportion of
respondents to the 2017 survey who experienced improve-
ments to their psoriasis if the gluten-free diet was in fact
not triggering the inflammatory effects that a regular diet
would,.which also may help to explain the mixed results
that the gluten-free diet has had as a treatment for pso-
riasis»One 3-month study of patients who were positive
for antigliadin antibodies found that the majority (82%)
experienced a decrease in antibody levels and affected
skin area after following a gluten-free diet. Only half the
patients had been diagnosed with celiac disease prior to
the study, lending credibility to the idea that antigliadin
antibody could be used as a marker for patients with pso-
riasis who would benefit from a gluten-free diet.” Other
case studies have reported no improvement of psoriasis
following implementation of a gluten-free diet,' despite
the patients having elevated gliadin antibodies or celiac
disease. More studies are required to discern the exact
nature of the benefits of a gluten-free diet on psoriasis;
however, it does serve as a promising option for patients
with both psoriasis and celiac disease.

Ketogenic Diet

As obesity and weight gain are factors associated with
psoriasis, some patients turn to diets that restrict calories
with the goal of losing weight to improve their symptoms.
One 2015 case report studied a patient who restored
her response to systemic treatment of psoriasis follow-
ing an intensive 4-week, calorie-restricted ketogenic
diet." The ketogenic diet is a high-fat, adequate-protein,
low-carbohydrate diet. Animal studies have shown the
diet to have anti-inflammatory effects, including lower-
ing levels of proinflammatory cytokines and reduced
fever."? In the 2015 case report, the rapid and consistent
weight loss experienced by the patient because of the
ketogenic diet was thought to be the cause of the resto-
ration of treatment effectiveness,'" which is interesting,
since the role of the ketogenic diet was not to supplement
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any deficiencies but to move the patient to a physiologic
state that was once again receptive to treatment. This
finding suggests that a variety of diets could improve
psoriasis symptoms, so long as they do not cause
inflammation or reduce overall body mass. One study
of patients on a calorie-restricted diet over 8 weeks did
see a trend of patients on the diet showing improvement
in both their PASI scores and Dermatology Life Quality
Index, though the improvement was not statistically
significant.”® To determine if the ketogenic diet has a
significant association with psoriasis improvement, con-
trolled, large-population studies should be performed in
the future with age, sex, and weight-matched controls,
which may be difficult to do. Further studies looking at
the association between weight loss and psoriasis also
could be another direction.

Vegetarian Diet

Both vegetarian and vegan diets have been evaluated for
their efficacy in relieving symptoms of chronic inflamma-
tory disorders. Although the 2 diets are similar in avoid-
ing consumption of meat, fish, and poultry, vegan diets
often have additional food restrictions, including avoiding
eggs, honey, and dairy products. One study noted the
impact of these diets on patients with a variety of skin
conditions following a period of fasting. It was observed
that some patients with psoriasis saw an improvement in
their symptoms during the period when they were eat=
ing a vegetarian or vegan diet, which was attributed to a
return to normal levels of activity of neutrophils, extrapo-
lated from serum levels of lactoferrin.” Vegetarian diets
have been shown to be associated with higher ratios of
anti-inflammatory to proinflammatory ‘adipekines com-
pared to omnivorous diets, as well‘as lower expression
levels of proinflammatory genestin thes gut microbiota
and lower expression levels of IgE.!° Perhaps the anti-
inflammatory impacts of the diet affected the symp-
toms of psoriasis. The benefits of a vegetarian diet also
have been attributed to the high amount of potassium
consumed,'” which is used in the body to synthesize
cortisol, a common treatment for psoriasis. Potassium
supplementation has been shown to raise serum cortisol
levels in patients.® Although additional studies are needed
to discern the significance of potassium in the vegetarian
diet, both hypotheses are reasonable explanations for the
observations seen in these studies.

Vitamin D and Other Nutritional Supplements

Because it is not always feasible for patients to alter their
diets, many have turned to dietary supplements as an
alternative method of treatment and lifestyle change.
Two of the more prominently represented nutritional
additives in the literature are fish oils and vitamin D.*
Supplemental vitamin D is a prohormone that can
be endogenously converted to its active 1,25-
dihydroxyvitamin D." Vitamin D plays important roles
in the regulation of calcium and magnesium in the
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bones as well as the maturation and differentiation
of keratinocytes in the skin.'® Topical vitamin D ana-
logues are standard treatments for psoriasis, as they are
used to modulate the immune system to great effect.”
Some patients with psoriasis present with vitamin D
insufficiency,®' and it stands to reason that oral sup-
plementation may be a treatment option. There
have been multiple studies assessing the efficacy
of oral vitamin D for the treatment of psoriasis; how-
ever, in the only randomized and placebo-controlled
trial, there was only a slight nonsignificant improve-
ment in the group supplemented with vitamin D.*
Another small, open-label study reported remark-
ably improved PASI scores in 9 vitamin D-
supplemented, dietary calcium-restricted patients.” The
lack of recent, large-sample studies makes it hard to draw
notable conclusions from these studies.

The polyunsaturated=fatty acids found in fish oils
also have been considered as a treatment option for
psoriasis.® Millsop et al® conducted an analysis of the
literature reviewing the efficacy of fish oil in the treat-
ment of psoriasis.Twelve of 15 compiled trials showed an
improvement in psoriasis, ranging from slight improve-
ments_from baseline levels of the disease to statisti-
cally 'significant decreases in PASI scores (P<.05). It is
notable that the amount of fish oil given in these studies
varied widely, but the amount given did not necessarily
correlate with strength of impact.® For example,
Mayser et al* Bittiner et al,® and Grimminger et al*
each performed prospective, double-blind studies with
docosahexaenoic acid and eicosapentaenoic acid (the
omega-3 fatty acids found in fish oils), and all 3 studies
saw improvements in the omega-3—treated group vs the
control group. The doses of the oils, however, ranged from
as low as 1.2 and 1.8 g daily of docosahexaenoic acid and
eicosapentaenoic acid, respectively, to 4.2 g daily of each
fatty acid.**

Studies also have shown little to no improvement
in the use of fish oil to treat psoriasis. One such study
was conducted by Soyland et al* in 1993 in Norway.
Utilizing a prospective, double-blind, placebo-controlled
design over 4 months on 145 patients with moderate
to severe psoriasis, researchers evaluated the treatment
effectiveness via PASI scores; subjective reports from the
patients; clinical manifestations; and factors such as cel-
lular infiltration, desquamation, and redness. The results
were mixed, with the placebo (corn oil) group having less
redness and cellular desquamation and the fish oil group
showing less cellular infiltration. In the other categories,
there was no significant difference between the 2 groups,
and researchers concluded there was no significant ben-
efit to treating psoriasis using fish oil vs corn oil.?” As
with many of the other diets, there have been no recent,
large-scale studies performed on the effect of fish oil
supplementation on psoriasis; however, of the studies we
reviewed, none showed fish oil supplementation to have
a significant negative impact on psoriasis.
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Conclusion

Dietary modifications have a complex multifactorial effect
on psoriasis, often dependent on the variations of psoria-
sis and the lifestyle of the patient, including level of exer-
cise, activities such as smoking and drinking, and genetic
susceptibilities to conditions such as obesity. Thus, it is
difficult for one diet to have a significant impact on pso-
riasis symptoms that applies to the majority of individu-
als. However, it appears that certain foods or nutritional
supplements can be modified from all diets for general
improvement. Foods with systemic anti-inflammatory
effects, such as olive oil and fish oil, seem to be beneficial
in treating psoriasis. As an extension, a gluten-free diet
may help psoriasis patients with celiac disease by reduc-
ing the inflammatory environment of the body. On the
opposite side of the spectrum, proinflammatory foods
such as dietary fat and alcohol should be avoided.”

In general, larger and more recent population-based
studies are needed to add to the literature on this sub-
ject. Nationwide voluntary web-based surveys such as
the NutriNet-Santé study in France may be one way to
quickly amass large quantities of data (ClinicalTrials.gov
Identifier NCT03335644). Participants are recruited
through multimedia campaigns and return online ques-
tionnaires annually for 1 decade. A subset of participants
also contributes biologic samples and participates in
clinical examinations. This type of data gathering would
capture many variables, provide a large sample size, and
perhaps shed light on regional differences in diet and
lifestyle that could then be targeted with treatments.

REFERENCES

1. Madrid Alvarez MB, G, Gonzalez
Quesada A, et al. Measurement of the psychological impact of pso-
riasis on patients receiving systemic treatment. Actas Dermosifiliogr
(English edition). 2018;109:733-740.

2. Afifi L, Danesh MJ, Lee KM, et{al. Dietary behaviors in psoriasis:
patient-reported outcomes from a U.S. national survey. Dermatol
Ther (Heidelb). 2017;7:227-242.

3. Phan C, Touvier M, Kesse-Guyot E, et al. Association between
Mediterranean anti-inflammatory dietary profile and severity of
psoriasis: results from the NutriNet-Santé cohort. JAMA Dermatol.
2018;154:1017-1024.

4.  Barrea L, Balato N, Di Somma C, et al. Nutrition and psoriasis: is there
any association between the severity of the disease and adherence to
the Mediterranean diet? J Transl Med. 2015;13:18.

5. Bhatia BK, Millsop JW, Debbaneh M, et al. Diet and psoriasis, part II:
celiac disease and role of a gluten-free diet. ] Am Acad Dermatol.
2014;71:350-358.

6. Ungprasert B, Wijarnpreecha K, Kittanamongkolchai W. Psoriasis
and risk of celiac disease: a systematic review and meta-analysis. Indian
] Dermatol. 2017;62:41-46.

7. Kolchak NA, Tetarnikova MK, Theodoropoulou MS, et al. Prevalence
of antigliadin IgA antibodies in psoriasis vulgaris and response of
seropositive patients to a gluten-free diet. | Multidiscip Healthc.
2017;11:13-19.

Carretero  Herndandez

10 | CUTIS®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19!

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ludvigsson JF, Lindelof B, Zingone F, et al. Psoriasis in a nation-
wide cohort study of patients with celiac disease. | Invest Dermatol.
2011;131:2010-2016.

De Bastiani R, Gabrielli M, Lora L, et al. Association between
coeliac disease and psoriasis: Italian primary care multicentre study.
Dermatology. 2015;230:156-160.

Pietrzak D, Pietrzak A, Krasowska D, et al. Digestive system in psoriasis:
an update. Arch Dermatol Res. 2017;309:679-693.

Castaldo G, Galdo G, Rotondi Aufiero F, et al. Very low-calorie keto-
genic diet may allow restoring response to systemic therapy in relapsing
plaque psoriasis [published online November 11, 2015]. Obes Res Clin
Pract. 2016;10:348-352.

Dupuis N, Curatolo N, Benoist J-F, et al. Ketogenic diet exhibits anti-
inflammatory properties. Epilepsia. 2015;56:€95-e98.

Jensen B, Zachariae C, Christensen R, et al. Effect of weight loss on
the severity of psoriasis: a randomized clinical study. JAMA Dermatol.
2013;149:795-801.

Lithell H, Bruce A, Gustafsson IB, et al. A fasting and vegetarian diet
treatment trial on chronic inflammatory disorders. Acta Derm Venereol.
1983;63:397-403.

Ambroszkiewicz J, Chelchowska M, Rowicka G, et al. Anti-inflammatory
and pro-inflammatory adipokine profiles in children on vegetarian and
omnivorous diets. Nutrients:2018;10;pii E1241.

Rastmanesh R. Psoriasis and vegetarian diets: a role for cortisol and
potassium? Med-Hypotheses. 2009;72:368.

Zhang C, Bjorkman A, Cai K, et al. Impact of a 3-months vegetarian
diet on _the gut microbiota and immune repertoire. Front Immunol.
2018;9:908.

Wolters M. Diet and psoriasis: experimental data and clinical evidence.
Br ] Dermatol. 2005;153:706-714.

Zuccotti E, Oliveri M, Girometta C, et al. Nutritional strategies for
psoriasis: current scientific evidence in clinical trials. Eur Rev Med
Pharmacol Sci. 2018;22:8537-8551.

Millsop JW, Bhatia BK, Debbaneh M, et al. Diet and psoriasis: part 3. role
of nutritional supplements. ] Am Acad Dermatol. 2014;71:561-569.
El-Moaty Zaher HA, El-Komy MHM, Hegazy RA, et al. Assessment of
interleukin-17 and vitamin D serum levels in psoriatic patients. | Am
Acad Dermatol. 2013;69:840-842.

Finamor DC, Sinigaglia-Coimbra R, Neves LCM, et al. A pilot
study assessing the effect of prolonged administration of high daily
doses of vitamin D on the clinical course of vitiligo and psoriasis.
Dermatoendocrinol. 2013;5:222-234.

Pona A, Haidari W, Kolli SS, et al. Diet and psoriasis. Dermatol
Online ]. 2019;25. https://escholarship.org/uc/item/1p37435s. Accessed
April 14, 2019.

Mayser B, Mrowietz U, Arenberger F, et al. -3 fatty acid-based lipid
infusion in patients with chronic plaque psoriasis: results of a double-
blind, randomized, placebo-controlled, multicenter trial. ] Am Acad
Dermatol. 1998;38:539-547.

Bittiner SB, Tucker WF, Cartwright I, et al. A double-blind,
randomised, placebo-controlled trial of fish oil in psoriasis. Lancet.
1988;1:378-380.

Grimminger F, Mayser P, Papavassilis C, et al. A double-blind,
randomized, placebo-controlled trial of n-3 fatty acid based lipid
infusion in acute, extended guttate psoriasis: rapid improvement of
clinical manifestations and changes in neutrophil leukotriene profile.
Clin Investig. 1993;71:634-643.

Soyland E, Funk J, Rajka G, et al. Effect of dietary supplementation with
very-long-chain n-3 fatty acids in patients with psoriasis. N Engl ] Med.
1993;328:1812-1816.

Cunningham E. Is there research to support a specific diet for psoriasis?
J Acad Nutr Diet. 2014;114:508.

WWW.MDEDGE.COM/DERMATOLOGY

Copyright Cutis 2019. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.





