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Abstract: Diet is an important factor in the management of several dermatological diseases, 

such as dermatitis herpetiformis, acne vulgaris, gout, phrynoderma, pellagra, psoriasis, and 

acrodermatitis enteropathica. New concepts have emerged concerning the influence of diet on 

psoriasis. For example, diet has an adjuvant role in the management of several cardiovascular 

comorbidities that exhibit a higher-than-expected prevalence in psoriatic patients. Functional 

foods, such as yellow saffron and fish oil, may exert favorable effects on immune and cardiovas-

cular functions. A gluten-free diet may promote significant clinical and histologic improvement. 

Folate supplementation may induce clinical improvement of psoriasis, but side effects may 

also occur. Diets rich in fresh fruits and vegetables are associated with a lower prevalence of 

psoriasis, and vegetarian diets were associated with clinical improvement. Additionally, many 

drug-diet interactions (retinoids, methotrexate, cyclosporine) must be considered in patients 

with psoriasis. Therefore, in addition to current nutritional advice given to psoriasis patients, 

further studies are necessary in the role of diet in psoriasis therapy.
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Introduction
Diet is an important factor in the management of several dermatological diseases 

and may also play an important therapeutic role, such as in dermatitis herpetiformis, 

for which symptoms improve in patients following a gluten-free diet. Other diseases 

may also be associated with dietary factors, such as atopic dermatitis, acne vulgaris, 

pemphigus, urticaria and itch. For genetic and metabolic diseases, dietary exclu-

sions or replacements are mandatory (phenylketonuria, tyrosinemia,  homocystinuria, 

 galactosemia, Refsum disease, xanthoma, gout, and porphyria). Additionally, dis-

orders due to nutritional deficits, such as kwashiorkor, marasmus, phrynoderma, 

pellagra, scurvy, and acrodermatitis enteropathica, may also be improved through 

diet alteration.1,2 For decades, dietary and metabolic aspects of psoriasis have been 

neglected. Because of recent studies examining nutrition and functional aliments, 

interest in this field of knowledge has increased. An unbalanced diet and intake of 

unhealthy food was observed in a pilot study performed over two years that included 

43 psoriasis patients, 88.37% of whom exhibited clinical improvement with reduction 

of scales and erythema after receiving dietary guidance. Additionally, flare-ups were 

milder, the intervals between flare-ups were longer, and the patients’ quality of life 

improved. Nevertheless, 11.63% of subjects did not experience improvement.3  Ignoring 

the nutritional value of food, not conciliated meals and work schedules contribute to 

obesity, nutritional deficit, and worsening of psoriasis.3
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Management of diet and lifestyle may reduce the effect 

of predisposing factors while simultaneously treating severe 

comorbidities.4 The aim of this paper is to review emerging 

concepts regarding the connection between diet and psoriasis 

as well as the role of nutrition in managing psoriasis and 

associated comorbidities (Table 1).

Role of nutrition in managing 
psoriasis and associated 
comorbidities
Several comorbidities, such as obesity, metabolic syndrome, 

dyslipidemia, hypertension, atherosclerosis, and diabetes, 

exhibit a higher than expected prevalence in psoriatic 

patients. A study performed in the United States showed that 

73% of psoriasis patients exhibited these comorbidities.5,6 

Therefore, together with standard treatments for the skin 

affection, treatment of such comorbidities must include 

management of the diet.4,7

Obesity is associated with psoriasis due to the presence 

of a chronic pro-inflammatory state that promotes several 

metabolic disorders, contributing to an impaired quality 

of life and dietary habits of patients.7 The relative risk of 

psoriasis is directly related to body mass index (BMI), and a 

positive correlation between the Psoriasis Area and Severity 

Index (PASI) score and BMI has been observed.8,9

Fatty tissue acts as an active endocrine tissue and gives 

rise to a pro-inflammatory state in overweight patients.10 The 

mutual relationship between inflammatory and metabolic 

responses may have developed because hunger and infection 

are two primary forces driving species evolution.11 Thus, 

weight loss and obesity control in both murine experimental 

models and human patients with psoriasis reduces the severity 

of the disease.10,12 In rats, caloric restriction over four weeks 

decreased cell proliferation by 45%.13

A randomized, placebo-controlled, single-blind clinical 

trial performed by Gisondi et al14 showed that patients treated 

with cyclosporine and a weight loss diet (n = 30) exhibited a 

better response compared with a group that was not prescribed 

a diet and did not lose weight (n = 31). Only 29% of patients in 

the control group achieved the primary outcome (a PASI 75), 

whereas 66.7% in the group treated with a low-calorie diet 

achieved the desired outcome (P , 0.001). After 24 weeks, 

BMI had decreased by 7.0% ± 3.5% in the intervention group 

and by only 0.2% ± 0.9% in the control group (P , 0.001). 

Weight loss induced by low-calorie diets decreases the levels of 

insulin, leptin, C-reactive protein, and monocyte chemoattrac-

tant protein 1 and increases the levels of adiponectin, producing 

an anti-inflammatory effect that may explain this difference.14 

That study, however, did not measure the serum levels of 

cyclosporine, the exposure to which may have increased in 

patients subjected to a diet who lost weight.

Patients with psoriasis vulgaris treated with topical medi-

cations also exhibited a better response to treatment when a 

low-calorie diet was included as an adjuvant compared with 

patients who consumed a regular diet, although their body 

weight was unchanged at the four-week follow-up.15

In another study, 33 patients subjected to treatment with 

immunobiologic agents were assessed for BMI at baseline 

and after four and eight weeks of treatment. Patients who 

gained weight by the time of follow-up did not attain a 

PASI 50, whereas patients with a decreased BMI exhib-

ited a PASI 75 or 90. The study did not take into account 

whether the poorer response of obese patients was due to 

 pharmacokinetic alterations at the level of fatty tissue or to 

the necessity of adjusting doses for body weight or BMI.16

In contrast, Esposito et al17 did not observe an influence 

of BMI on the criteria of improvement in 100 patients treated 

with etanercept.17

Table 1 Patterns of the influence of the diet on the management of psoriasis

Pattern Impact Reference

Fish oil Did not show efficacy in reducing symptoms or the global clinical appearance. 
Slight clinical improvement. 
Considerable reduction of itching, erythema and flaking and global decrease in the total affected area.

Søyland et al20 
Collier et al30 
Bittiner et al31

Low-calorie diet Better response to low doses of cyclosporine compared to patients without weight loss. 
Better response to topical and immunobiologic treatments.

Gisondi et al14 
Bardazzi et al16 
Rucevic et al15

Folic acid supplements Clinical improvement of psoriasis vulgaris without side effects. Carlesimo et al54

Gluten-free diet Significant improvement of PASI score in 30/33 AGA-positive patients. 
Reduction in dermal Ki67 cells and tissue transglutaminase.

Michaëlsson et al40 
Michaëlsson et al41

vegetarian diet Diets rich in fresh fruits and vegetables are associated with a lower prevalence of psoriasis. 
 
Vegetarian diet contains little arachidonic acid, which decreases the formation of inflammatory 
eicosanoids.

Naldi et al69  
Kavli et al70 
Araújo et al72

Abbreviations: PASI, Psoriasis Area and Severity Index; AGA, anti-gliadin antibodies.
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Several studies agree that low-calorie diets, with or 

without weight loss, play an adjuvant role in managing 

psoriasis.18

Emerging concepts in diet  
and psoriasis: importance  
of functional foods
In addition to managing metabolic disorders, the role of 

functional foods in psoriasis is a topic of much  speculation. 

Foods such as fish oil, cranberries, soybeans, nuts, and 

chocolate exhibit active biological properties beyond their 

nutritional properties and promote improvement of several 

features related to human health.

For instance, according to Eastern medicine, yellow 

saffron (safflower – Carthamus tinctorius) has immunosup-

pressive effects due to its anti-inflammatory and immuno-

modulating actions.19

Fish oil supplements may exert favorable effects on 

immune and cardiovascular functions. Psoriasis is less 

frequent in Japanese, Norwegian, and Eskimo populations 

whose diets are rich in fatty acids, such as omega-3 (Figure 1), 

derived from cold-water fish oil; this contrasts with the higher 

frequency of psoriasis in populations that consume plant 

and animal oils typical of Western diets, which are rich in 

omega-6 (Table 1).20,21

Omega-3 competes with arachidonic acid (AA) (Figure 1) 

at the level of the phospholipid membranes and thus reduces 

prostaglandin-induced inflammation. Several studies have 

observed increased levels of AA and leukotrienes in psoriatic 

plaques compared with areas of normal skin.22 Among the 

fatty acids, omega-3 exhibits the greatest immunomodulating 

power. Among omega-3 polyunsaturated fatty acids (PUFAs), 

those derived from fish oil, such as eicosapentaenoic 

acid (EPA) (Figure 1) and docosahexaenoic acid (DHA) 

(Figure 1), are biologically more powerful than alpha-lino-

lenic acid (ALA). EPA competitively inhibits the conversion 

of AA into prostaglandin E2 (PGE2) and leukotriene B4 

(LTB4), causing anti-inflammatory effects.23–26

Dietary sources of AA include animal products, such 

as meat and egg yolk. ALA, EPA, and DHA are the most 

abundant omega-3 fatty acids administered for treating 

everyday aliments.25

Several autoimmune and inflammatory conditions, 

including psoriasis, are associated with higher levels of 

interleukin-1, the pro-inflammatory leukotriene leukotriene 

B4, which is produced from omega-6 fatty acids;27 and CD25 

(the interleukin-2 receptor), whose levels have been shown 

to decrease with the use of omega-3 supplements.27,28

Although the current literature is conflicting, several 

studies have demonstrated improvement of lesions, with 

tolerable adverse effects in most cases.29 A study involving 

145 patients with psoriasis vulgaris and a body surface area 

(BSA) .8% did not find that omega-3 was efficacious for 

reducing symptoms or the overall clinical appearance of the 

disease.20 Another study which included 18 patients with 

chronic plaque psoriasis showed that intake of fish oil was 

associated with a slight clinical improvement and an increase 

in serum EPA.30

Wolters13 observed that the results of randomized con-

trolled clinical trials generally report less favorable outcomes; 

among four studies, only one reported benefits associated 

with the use of omega-3 fatty acid supplements taken orally, 

whereas the other three failed to observe benefits compared 

with a placebo. In a randomized, placebo-controlled, double-

blind clinical trial, 28 patients with stable chronic psoriasis 

were divided into two groups, one group treated with fish 

oil and the other group treated with a placebo, and instructed 

to not modify their usual diets. Eight weeks later, itching, 

erythema, flaking, and the total affected area had diminished 

considerably in the treated group, whereas no changes were 

observed in the control group.31

In contrast to the primarily negative results obtained for 

oral supplements of omega-3 fatty acids, parenteral admin-

istration showed improvements. In one study, 20 patients 

with acute guttate psoriasis and an affected BSA of at least 

10% were randomly divided into two groups which received 

daily omega-3-based or conventional omega-6-based lipid 

infusions. Disease severity decreased considerably in 

all patients in the omega-3 group and moderately in the 

omega-6 group.32

In regard to psoriatic arthritis, only one study found 

subjective improvement of pain with use of the supplements 

eicosapentaenoic ethyl ester and docosahexaenoic acid ethyl 

ester fatty acids, suggesting an adjuvant role of such agents 

in this condition.33

Namazi34 studied a population from Western Africa and 

found a 0.4% prevalence of psoriasis in Ghana, whereas in 

the Ukraine, it was 6.2% during the same period. This dif-

ference was attributed not only to genetic factors, but also to 

the dietary habits of the African population, which is based 

on corn. Corn contains linoleic acid (LA), a precursor of 

PGE2. Hyperproduction of PGE2 as an effect of long-term 

diets based on LA is due to the lack of other PUFAs, such 

as those found in fish oil; this food contains EPA and DHA, 

which are responsible for inhibiting conversion of LA into 

PGE2. The lack of vitamins, including riboflavin, which 
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AA, arachidonic acid, 20:4ω6 (20:4n-6)
(Contains 20 carbon atoms and 4 double bonds

or unsaturation sites)

EPA, eicosapentaenoic acid, 20:5ω3 (20:5n-3)
(Contains 20 carbon atoms and 5 double bonds

or unsaturation sites)

DHA, docosahexanoic acid, 22:6ω3 (22:6n-3)
(Contains 22 carbon atoms and 6 double bonds

or unsaturation sites)

LA, Iinoleic acid, 18:2ω6 (18:2n-6)
(Contains 18 carbon atoms and 2 double bonds

or unsaturation sites)

ALA, alpha-linolenic acid, 18:3ω3 (18:3n-3)
(Contains 18 carbon atoms and 3 double bonds

or unsaturation sites)

Figure 1 Chemical structures of linoleic acid (LA), alpha-linolenic acid (ALA), arachidonic acid (AA), eicosapentaenoic acid (EPA), and docosahexanoic acid (DHA).
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is characteristic of the African diet and contributes to the 

hyperproduction of PGE2, results in depression of cellular 

immunity and a reduction in psoriasis. It has been further 

shown that PUFAs, including LA, directly block T cell 

signaling, affecting interleukin-2 and its receptor, and thus 

decreasing proliferation of T cells.34

Diet may play a role in many others immunomodulated 

diseases, such as Leishmaniasis. Individuals with protein-

energy deficiency appear to produce high levels of PGE2 

with consequent immune deficiency, eventually favoring 

the spread of intracellular parasites such as Leishmania 

donovani.35

Further studies are required to examine the influence of 

diet on the production of prostaglandins and their pathogenic 

roles in cellular immunity and inflammation.

Role of a gluten-free diet
An association was described between celiac disease and sev-

eral autoimmune diseases and psoriasis. Levels of antibodies 

(anti-gliadin, anti-endomysial and anti-transglutaminase) 

correlate with the severity of psoriasis. Additionally, cases 

have been reported in which psoriasis improved through a 

gluten-free diet (GFD).36–41 This association between celiac 

disease and psoriasis can be explained by the profile of 

cytokine release. In psoriasis, most type 1 T helper (Th1) 

cells produces interferon-gamma and interleukin-2; in vitro, 

the T cells of celiac patients produce a similar cytokine pro-

file in response to gluten. The increase in these cytokines in 

the serum may trigger celiac disease or reveal an individual 

predisposition to psoriasis.42

Gluten-sensitive enteropathy manifests with few or 

no gastrointestinal symptoms. In the case of silent celiac 

 disease, antibody tests can be used to identify gluten-sensitive 

patients; tecidual transglutaminase (tTG) appears to be the 

predominant autoantigen present in both the bowels and the 

skin of celiac patients.43–46

A study including 123 patients with palmoplantar 

 pustulosis, of whom 113 were female, measured anti-gliadin 

and anti-tTG IgA antibodies and the effects of a GFD. 

 Initially, 18% of patients exhibited anti-gliadin and 10% had 

anti-tTG antibodies, which reached normal levels accompa-

nied by the complete or nearly complete disappearance of 

the lesions after adopting a GFD.36

In one study, 16% of patients with psoriasis exhibited 

anti-gliadin antibodies (AGA). Thirty-three AGA-positive 

and six AGA-negative patients were subjected to a GFD 

for three months followed by three months of a normal 

diet. After the GFD period, 30 out of 33 AGA-positive 

patients exhibited a highly significant decrease in PASI, 

and 82% of those exhibited reductions in AGA levels, 

whereas AGA-negative patients showed no improvement. 

When a normal diet was resumed, psoriasis worsened in 

18 of 30 AGA-positive patients who completed the GFD 

period.40

Immunohistochemical tests were performed on the skin 

lesions of 28 AGA-positive psoriasis patients before and after 

three months of a GFD. Although the pathogenetic role of 

tTG requires further elucidation, tTG was found to be over-

expressed in the skin compared with the papillary epithelium 

and exhibited a 50% reduction after the GFD.41

Because a large number of undiagnosed patients with 

gluten intolerance are clinically silent, it is recommended that 

patients with moderate to severe psoriasis or palmoplantar 

pustulosis be subjected to autoantibody screening.

Patient-specific considerations – 
role of zinc, vitamin D, and folic  
acid supplements
Zinc
Zinc deficiency may be due to flaking of the psoriasiform 

plaques; however, supplements have not been shown to 

significantly reduce average PASI scores compared with 

patients taking placebo.29

Folic acid
The effects of folate supplements on psoriatic patients are 

not well-known. High homocysteine levels are considered to 

be an independent risk factor for cardiovascular  disease. It is 

believed that this molecule promotes endothelial dysfunction 

due to the accumulation of asymmetric dimethylarginine, 

which is a natural inhibitor of nitric oxide synthase.  

A reduction in nitric oxide, which protects against throm-

bosis and atherosclerosis, may increase aortic rigidity and 

other endothelial damage. High homocysteine and low 

folate levels in the erythrocytes were previously observed 

in patients with psoriasis compared to individuals without 

this condition.47–50

The correlation of the levels of these molecules with the 

severity of psoriasis measured using PASI score highlights 

the conflicting results in the literature. One study showed that 

patients with psoriasis (n = 98) exhibited higher homocysteine 

levels than control subjects (n = 98) (57 × 25%; P , 0.0001). 

The study found no reduction of folic acid levels in patients, 

and did not observe a  correlation between homocysteine 

levels and PASI score.51 Another study  including a smaller 
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sample of 70 participants in each group found no  differences 

in the levels of folic acid or  homocysteine;  however, a 

 correlation between the PASI score and homocysteine  levels 

was observed in psoriatic patients.52  Additionally, obese 

patients exhibit decreased folate and increased homocysteine 

levels.53

A study examining patients with psoriasis vulgaris and a 

BSA . 6% assessed the efficacy of calcium folinate supple-

mentation in 58 patients compared with another group of 

58 patients subjected to traditional treatments. Although both 

groups improved, the group treated with calcium folinate did 

not exhibit adverse effects.54

Folate supplementation must be carefully assessed to 

determine the cost-benefit ratio; in contrast to other dietary 

approaches, this supplement may be associated with side 

effects. Safe daily levels remain unknown but are likely 

to be approximately 1 mg/day in adults and 300–800 µg/d 

in children. Serum folate levels . 45 nmol/L are rated as 

supraphysiological. In countries in which the fortification of 

flour is mandatory, such as the United States, Canada, and the 

United Kingdom, supplementation may cause overexposure 

to folic acid, and its safety is controversial. Possible adverse 

effects include reduced efficacy of or resistance to methotrex-

ate, antibiotics, and antimalarial and anti-neoplastic agents, 

in addition to ambiguous effects on the development of the 

colon, prostate, and breast cancer.55,56

Further evidence is needed before folate supplements 

can be used for treating patients with psoriasis with cardio-

vascular risks.55

vitamin D
In addition to its role in calcium homeostasis and bone 

metabolism, 1,25-dihydroxyvitamin D3, which is the active 

form of vitamin D, effects more than 30 different tissues 

mediated via the vitamin D receptor. The skin is one such 

target of 1,25-(OH)
2
D

3
 (calcitriol) because keratinocytes 

express the vitamin D receptor. Calcitriol was shown to 

inhibit growth and maturation of human keratinocytes in one 

study. Calcitriol and its analogs exert anti-proliferative and 

pro-differentiating actions in addition to immunomodulat-

ing activities. Vitamin D receptor ligands directly influence 

T cell activation and modulate the phenotype and function 

of antigen-presenting cells.57,58 Vitamin D analogs, such as 

calcipotriene and tacalcitol, are first-line agents used for 

treating psoriasis.57,59

In a double-blind placebo study, vitamin D supplements 

did not improve psoriasis in patients treated for osteoporosis 

compared to control subjects.29

Vitamin D insufficiency is a general problem. In such 

cases, oral vitamin D supplements must be considered for 

patients with psoriasis who do not use topical vitamin D 

analogs.58

Drug-diet interactions
Drug-diet interactions must also be considered in patients 

with psoriasis.13

Patients using retinoids must avoid diets rich in vitamin 

A to prevent the risk of hypervitaminosis A, which is charac-

terized by headache, weakness, and anorexia. Retinoids can 

induce hyperlipidemia and thus require regular monitoring. 

Triglycerides can be reduced through a diet poor in saturated 

fatty acids and rich in omega-3 fatty acids. Additionally, 

the use of alcohol and dietary monosaccharides must be 

reduced.60–62

Severe psoriasis has been associated with nutri-

tional deficiency due to an accelerated loss of nutrients. 

 Approximately 30% of patients require systemic treatment. 

In addition, dietary factors may alter the pharmacokinetics 

and  pharmacodynamics of drugs. Methotrexate causes loss 

of appetite and is contraindicated in patients with poor nutri-

tional status.63–65

Grapefruit juice promotes downregulation of the enzyme 

cytochrome P450 in the intestinal wall, decreasing the oral 

bioavailability of cyclosporine by more than 60%. Therefore, 

patients must be advised to avoid consuming grapefruit juice 

while using cyclosporine.66–68

Recommendations for patients
In addition to being provided with appropriate guidance, 

patients with psoriasis must be educated regarding dietary 

habits to improve their quality of life and increase the effec-

tiveness of adjuvants as pharmacological treatment.3 The 

effects of rich, varied, alcohol-restricted, and low-calorie 

diets are well-documented in the literature. Naldi et al and 

Kavli et al demonstrated through epidemiological studies that 

diets rich in fresh fruits and vegetables are associated with 

Table 2 American Heart Association nutrition committee 
practical recommendations to adhere to a healthy diet81

Eat a diet rich in fruit and vegetables
Choose whole-grain, high-fiber foods
Eat fish, particularly oily fish, at least twice a week
Choose lean meat and vegetarian alternatives, use fat-free dairy 
products and minimize the intake of partially hydrogenated fat
Avoid drinks and juices with added sugar
Choose and prepare foods with little salt
If you consume alcohol, do so in moderation
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a lower prevalence of psoriasis.69,70 Additionally, vegetarian 

and omega-3-rich diets alternating with fasting periods were 

associated with clinical improvement.13,71

In turn, Araújo et al observed that vegetarian diets reduce 

AA formation, with a consequent decrease in the formation 

of inflammatory eicosanoids.72 Twenty patients with psori-

atic arthritis and dermatological diseases were subjected to 

modified fasting for two weeks followed by a vegetarian diet 

for three weeks. During the fasting period, patients exhibited 

improvement that continued during the vegetarian phase.73

Intake of fruits and vegetable may benefit the treatment 

of psoriasis due to the ingestion of antioxidant agents, such 

as carotenoids, flavonoids, and vitamin C. Antioxidant agents 

promotes the regulation of oxidative stress and antioxida-

tive defense in psoriasis. Ascorbic acid exhibits hydrophilic 

antioxidant action, whereas alpha-tocopherol hinders lipid 

peroxidation from spreading. The antioxidant activity of 

beta-carotene is due to its ability to sequester free radicals; 

thus, it is a powerful suppressor of oxygen. Selenium is 

essential for the function of selenoproteins that participate 

in antioxidant defense.69,74–77

Because obesity is a risk factor for several comorbidities, 

including psoriasis, and exerts negative influence on pso-

riasis severity, all patients with psoriasis are recommended 

to establish healthy habits and active lifestyles. Overweight 

or obese patients must be subjected to low-calorie diets 

according to the recommendations of the American Heart 

Association adopted by the National Psoriasis Foundation 

to reduce excess weight, which is an independent risk factor 

for cardiovascular disease (Table 2).78

Individuals with insulin resistance also exhibit a higher 

prevalence of psoriasis compared with the overall population. 

High glycemic index foods promote insulin resistance and 

stimulate expression of pro-inflammatory cytokine genes, 

with a consequent theoretical risk of triggering or worsen-

ing psoriasis. This risk was confirmed by Boencke et al who 

found a positive correlation between PASI score and insulin 

levels. Thus, the inclusion of low glycemic index foods may 

become a part of the general management of psoriatic patients 

because they decrease the risk of serious cardiovascular 

comorbidities and indirectly promote improvement of the 

disease.79,80

Conclusion
Despite the relevance of diet in treating dermatological 

diseases, only changing nutritional habits does not replace 

conventional treatment, but must be considered as an 

adjuvant.

Further studies are needed to compare the effects of diet 

combined with systemic treatments, as well as the benefits 

of different types of diets, nutritional supplements, and 

restrictions.

Individual and cultural features, habits, and medical his-

tories make it difficult to standardize and assess the efficacy 

of diet in psoriasis. Problems with isolating other variables, 

such as spontaneous remissions, the use of parallel medica-

tions, or the removal of other triggers, make such inferences 

even more difficult.

Although the long-term impact of weight loss and low-

calorie diets has not yet been soundly established through 

controlled trials, it is safe to recommend these measures to 

patients with excess weight.

Until consistent evidence is developed, omega-3 supple-

ments can be replaced by instructions to consume fish rich 

in PUFAs; gluten must be excluded only for patients with 

positive autoantibodies, and vitamin supplements must be 

assessed on an individual basis.
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