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Dermatologists often are asked by patients to provide dietary rec-
ommendations. It was previously thought that many skin conditions 
were unaffected by diet; however, increasing associations between 
specific nutritional practices and dermatologic conditions are being 
recognized. The role of diet in acne has been well studied, but rigor-
ous studies on dietary interventions for other common skin condi-
tions are lacking. Understanding the current nutritional strategies 
employed by patients as well as the existing literature behind these 
practices is crucial for dermatologists to provide recommendations 
for patients regarding diet and skin disease.  

Cutis. 2021;107:308-314.

W ithin the last decade, almost 3000 articles have 
been published on the role of diet in the 
prevention and management of dermatologic 

conditions. Patients are increasingly interested in—and 
employing—dietary modifications that may influence 
skin appearance and aid in the treatment of cutaneous 
disease.1 It is essential that dermatologists are familiar 
with existing evidence on the role of diet in dermatology 
to counsel patients appropriately. Herein, we discuss the 
compositions of several popular diets and their proposed 
utility for dermatologic purposes. We highlight the limited 
literature that exists surrounding this topic and emphasize 
the need for future, well-designed clinical trials that study 
the impact of diet on skin disease. 

Ketogenic Diet
The ketogenic diet has a macronutrient profile composed 
of high fat, low to moderate protein, and very low carbo-
hydrates. Nutritional ketosis occurs as the body begins 
to use free fatty acids (via beta oxidation) as the primary 
metabolite driving cellular metabolism. It has been sug-
gested that the ketogenic diet may impart beneficial 
effects on skin disease; however, limited literature exists 
on the role of nutritional ketosis in the treatment of der-
matologic conditions. 

Mechanistically, the ketogenic diet decreases the 
secretion of insulin and insulinlike growth factor 1, 
resulting in a reduction of circulating androgens and 
increased activity of the retinoid X receptor.2 In acne 
vulgaris, it has been suggested that the ketogenic diet 
may be beneficial in decreasing androgen-induced sebum 
production and the overproliferation of keratinocytes.2-7  
The ketogenic diet is one of the most rapidly effective 
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PRACTICE POINTS
•	 �Patients are increasingly interested in dietary modifi-

cations that may influence skin appearance and aid in 
the treatment of cutaneous disease.

•	 �Although evidence-based dietary recommendations 
currently are limited, it is important for dermatologists 
to be aware of the varied and nuanced dietary inter-
ventions employed by patients. 

•	 �There remains a lack of randomized controlled trials 
assessing the efficacy of various dietary interventions 
in the dermatologic setting. 
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dietary strategies for normalizing both insulin and andro-
gens, thus it may theoretically be useful for other meta-
bolic and hormone-dependent skin diseases, such as 
hidradenitis suppurativa.8,9 

The cutaneous manifestations associated with chronic 
hyperinsulinemia and hyperglycemia are numerous and 
include acanthosis nigricans, acrochordons, diabetic 
dermopathy, scleredema diabeticorum, bullosis diabet-
icorum, keratosis pilaris, and generalized granuloma 
annulare. There also is an increased risk for bacterial 
and fungal skin infections associated with hyperglycemic 
states.10 The ketogenic diet is an effective nonpharmacologic 
tool for normalizing serum insulin and glucose levels in 
most patients and may have utility in the aforementioned  
conditions.11,12 In addition to improving insulin sensitivity, 
it has been used as a dietary strategy for weight loss.11-15 
Because obesity and metabolic syndrome are highly 
correlated with common skin conditions such as psoria-
sis, hidradenitis suppurativa, and androgenetic alopecia, 
there may be a role for employing the ketogenic diet in 
these patient populations.16,17 

Although robust clinical studies on ketogenic diets 
in skin disease are lacking, a recent single-arm, open-
label clinical trial observed benefit in all 37 drug-naïve, 
overweight patients with chronic plaque psoriasis who 
underwent a ketogenic weight loss protocol. Significant 
reductions in psoriasis area and severity index (PASI) 
score and dermatology life quality index score were 
reported (P<.001).18 Another study of 30 patients with 
psoriasis found that a 4-week, low-calorie, ketogenic diet 
resulted in 50% improvement of PASI scores, 10% weight 
loss, and a reduction in the proinflammatory cytokines 
IL-1β and IL-2.19 Despite these results, it is a challenge to 
tease out if the specific dietary intervention or its associ-
ated weight loss was the main driver in these reported 
improvements in skin disease.

There is mixed evidence on the anti-inflammatory 
nature of the ketogenic diet, likely due to wide variation 
in the composition of foods included in individual diets. In 
many instances, the ketogenic diet is thought to possess 
considerable antioxidant and anti-inflammatory capabili-
ties. Ketones are known activators of the nuclear factor 
erythroid 2–related factor 2 pathway, which upregulates 
the production of glutathione, a major endogenous intra-
cellular antioxidant.20 Additionally, dietary compounds 
from foods that are encouraged while on the ketogenic 
diet, such as sulforaphane from broccoli, also are inde-
pendent activators of nuclear factor erythroid 2–related 
factor 2.21 Ketones are efficiently utilized by mitochon-
dria, which also may result in the decreased production 
of reactive oxygen species and lower oxidative stress.22 
Moreover, the ketone body β-hydroxybutyrate has dem-
onstrated the ability to reduce proinflammatory IL-1β 
levels via suppression of nucleotide-binding domain-like 
receptor protein 3 inflammasome activity.23,24 The activ-
ity of IL-1β is known to be elevated in many dermato-
logic conditions, including juvenile idiopathic arthritis, 

relapsing polychondritis, Schnitzler syndrome, hidrad-
enitis suppurativa, Behçet disease, and other autoinflam-
matory syndromes.25 Ketones also have been shown to 
inhibit the nuclear factor–κB proinflammatory signaling 
pathway.22,26,27 Overexpression of IL-1β and aberrant 
activation of nuclear factor–κB are implicated in a variety 
of inflammatory, autoimmune, and oncologic cutaneous 
pathologies. The ketogenic diet may prove to be an effec-
tive adjunctive treatment for dermatologists to consider 
in select patient populations.23,24,28-30 

For patients with keratinocyte carcinomas, the  
ketogenic diet may offer the aforementioned anti- 
inflammatory and antioxidant effects, as well as suppres-
sion of the mechanistic target of rapamycin, a major regu-
lator of cell metabolism and proliferation.31,32 Inhibition of 
mechanistic target of rapamycin activity has been shown 
to slow tumor growth and reduce the development of 
squamous cell carcinoma.25,33,34 The ketogenic diet also 
may exploit the preferential utilization of glucose exhib-
ited by many types of cancer cells, thereby “starving” the 
tumor of its primary fuel source.35,36 In vitro and animal 
studies in a variety of cancer types have demonstrated 
that a ketogenic metabolic state—achieved through the 
ketogenic diet or fasting—can sensitize tumor cells to 
chemotherapy and radiation while conferring a protective 
effect to normal cells.37-40 This recently described phe-
nomenon is known as differential stress resistance, but 
it has not been studied in keratinocyte malignancies or 
melanoma to date. Importantly, some basal cell carcino-
mas and BRAF  V600E–mutated melanomas have wors-
ened while on the ketogenic diet, suggesting more data 
is needed before it can be recommended for all cancer 
patients.41,42 Furthermore, other skin conditions such as 
prurigo pigmentosa have been associated with initiation 
of the ketogenic diet.43

Low FODMAP Diet
Fermentable oligosaccharides, disaccharides, monosac-
charides, and polyols (FODMAPs) are short-chain carbo-
hydrates that are poorly absorbed, osmotically active, and 
rapidly fermented by intestinal bacteria.44 The low 
FODMAP diet has been shown to be efficacious for treat-
ment of irritable bowel syndrome, small intestinal bacterial 
overgrowth (SIBO), and some cases of inflammatory bowel 
disease (IBD).44-49 A low FODMAP diet may have potential 
implications for several dermatologic conditions. 

Rosacea has been associated with various gastro-
intestinal tract disorders including irritable bowel syn-
drome, SIBO, and IBD.50-54 A single study found that 
patients with rosacea had a 13-fold increased risk for 
SIBO.55,56 Treatment of 40 patients with SIBO using 
rifaximin resulted in complete resolution of rosacea in all 
patients, with no relapse after a 3-year follow-up period.55 
Psoriasis also has been associated with SIBO and IBD.57,58 
One small study found that eradication of SIBO in psori-
atic patients resulted in improved PASI scores and colo-
rimetric values.59 
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Although the long-term health consequences of the 
low FODMAP diet are unknown, further research on such 
dietary interventions for inflammatory skin conditions 
is warranted given the mounting evidence of a gut-skin 
connection and the role of the intestinal microbiome in 
skin health.50,51 

Gluten-Free Diet
Gluten is a protein found in a variety of grains. Although 
the role of gluten in the pathogenesis of celiac disease and 
dermatitis herpetiformis is indisputable, the deleterious 
effects of gluten outside of the context of these diseases 
remain controversial. There may be a compelling case for 
eliminating gluten in psoriasis patients with seropositiv-
ity for celiac disease. A recent systematic review found 
a 2.2-fold increased risk for celiac disease in psoriasis 
patients.60 Antigliadin antibody titers also were found to 
be positively correlated with psoriatic disease severity.61 
In addition, one open-label study found a reduction in 
PASI scores in 73% of patients with antigliadin antibodies 
after 3 months on a gluten-free diet compared to those 
without antibodies; however, the study only included 
22 patients.62 Several other small studies have yielded 
similar results63,64; however, antigliadin antibodies are 
neither the most sensitive nor specific markers of celiac 
disease, and additional testing should be completed in 
any patient who may carry this diagnosis. A survey study 
by the National Psoriasis Foundation found that the 
dietary change associated with the greatest skin improve-
ment was removal of gluten and nightshade vegetables 
in approximately 50% of the 1200 psoriasis patients 
that responded.65 Case reports of various dermatologic 
conditions including sarcoidosis, vitiligo, alopecia areata, 
lichen planus, dermatomyositis, pyoderma gangrenosum, 
erythema nodosum, leukocytoclastic vasculitis, linear 
IgA bullous dermatosis, and aphthous ulcerations have 
reportedly improved with a gluten-free diet; however, this 
should not be used as primary therapy in patients without 
celiac disease.66-71 Because gluten-free diets can be expen-
sive and challenging to follow, a formal assessment for 
celiac disease should be considered before recommenda-
tion of this dietary intervention. 

Low Histamine Diet
Histamine is a biogenic amine produced by the decarbox-
ylation of the amino acid histidine.72 It is found in several 
foods in varying amounts. Because bacteria can convert 
histidine into histamine, many fermented and aged 
foods such as kimchi, sauerkraut, cheese, and red wine 
contain high levels of histamine. Individuals who have 
decreased activity of diamine oxidase (DAO), an enzyme 
that degrades histamine, may be more susceptible to his-
tamine intolerance.72 The symptoms of histamine intol-
erance are numerous and include gastrointestinal tract 
distress, rhinorrhea and nasal congestion, headache, 
urticaria, flushing, and pruritus. Histamine intolerance 
can mimic an IgE-mediated food allergy; however, allergy 

testing is negative in these patients. Unfortunately, there 
is no laboratory test for histamine intolerance; a double-
blind, placebo-controlled food challenge is considered 
the gold-standard test.72 

As it pertains to dermatology, a low histamine diet 
may play a role in the treatment of certain patients with 
atopic dermatitis and chronic spontaneous urticaria. One 
study reported that 17 of 54 (31.5%) atopic patients had 
higher basal levels of serum histamine compared to con-
trols.73 Another study found that a histamine-free diet led 
to improvement in both histamine intolerance symptoms 
and atopic dermatitis disease severity (SCORing atopic 
dermatitis) in patients with low DAO activity.74 In chronic 
spontaneous urticaria, a recent systematic review found 
that in 223 patients placed on a low histamine diet for  
3 to 4 weeks, 12% and 44% achieved complete and partial 
remission, respectively.75 Although treatment response 
based on a patient’s DAO activity level has not been 
correlated, a diet low in histamine may prove useful for 
patients with persistent atopic dermatitis and chronic 
spontaneous urticaria who have negative food allergy 
tests and report exacerbation of symptoms after ingestion 
of histamine-rich foods.76,77

Mediterranean Diet
The Mediterranean diet has been touted as one of the 
healthiest diets to date, and large randomized clini-
cal trials have demonstrated its effectiveness in weight 
loss, improving insulin sensitivity, and reducing inflam-
matory cytokine profiles.78,79 A major criticism of the 
Mediterranean diet is that it has considerable ambiguity 
and lacks a precise definition due to the variability of 
what is consumed in different Mediterranean regions. 
Generally, the diet emphasizes high consumption of 
colorful fruits and vegetables, aromatic herbs and spices, 
olive oil, nuts, and seafood, as well as modest amounts 
of dairy, eggs, and red meat.80 The anti-inflammatory 
effects of this diet largely have been attributed to its 
abundance of polyphenols, carotenoids, monounsatu-
rated fatty acids, and omega-3 polyunsaturated fatty acids 
(PUFAs).80,81 Examples of polyphenols include resveratrol 
in red grapes, quercetin in apples and red onions, and 
curcumin in turmeric, while examples of carotenoids 
include lycopene in tomatoes and zeaxanthin in dark 
leafy greens. Oleic acid is a monounsaturated fatty acid 
present in high concentrations in olive oil, while eicosa-
pentaenoic acid and docosahexaenoic acid are omega-3 
PUFAs predominantly found in fish.82 

Unfortunately, rigorous clinical trials regarding the 
Mediterranean diet as it pertains to dermatology have 
not been undertaken. Numerous observational stud-
ies in patients with psoriasis have suggested that close 
adherence to the Mediterranean diet was associated with 
improvement in PASI scores.83-86 The National Psoriasis 
Foundation now recommends a trial of the Mediterranean 
diet in some patients with psoriasis, emphasizing increased 
dietary intake of olive oil, fish, and vegetables.87 Adherence 
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to a Mediterranean diet also has been inversely correlated 
to the severity of acne vulgaris and hidradenitis suppura-
tiva88,89; however, these studies failed to account for the 
multifactorial risk factors associated with these condi-
tions. Mediterranean diets also may impart a chemopre-
ventive effect, supported by a number of in vivo and in 
vitro studies demonstrating the inhibition and/or reversal 
of cutaneous DNA damage induced by UV radiation 
through supplementation with various phytonutrients and 
omega-3 PUFAs.81,90-92 Although small case-control stud-
ies have found a decreased risk of basal cell carcinoma in 
those who closely adhered to a Mediterranean diet, more 
rigorous clinical research is needed.93

Whole-Food, Plant-Based Diet
A whole-food, plant-based (WFPB) diet is another popu-
lar dietary approach that consists of eating fruits, veg-
etables, legumes, nuts, seeds, and grains in their whole 
natural form.94 This diet discourages all animal prod-
ucts, including red meat, seafood, dairy, and eggs. It is 
similar to a vegan diet except that it eliminates all highly 
refined carbohydrates, vegetable oils, and other processed 
foods.94 Randomized clinical studies have demonstrated 
the WFPB diet to be effective in the treatment of obesity 
and metabolic syndrome.95,96

A WFPB diet has been shown to increase the anti-
oxidant capacity of cells, lengthen telomeres, and reduce 
formation of advanced glycation end products.94,97,98 These 
benefits may help combat accelerated skin aging, includ-
ing increased skin permeability, reduced elasticity and 
hydration, decreased angiogenesis, impaired immune 
function, and decreased vitamin D synthesis. Accelerated 
skin aging can result in delayed wound healing and sus-
ceptibility to skin tears and ecchymoses and also may 
promote the development of cutaneous malignancies.99 
There remains a lack of clinical data studying a properly 
formulated WFPB diet in the dermatologic setting.

Paleolithic Diet
The paleolithic (Paleo) diet is an increasingly popular way 
of eating that attempts to mirror what our ancestors may 
have consumed between 10,000 and 2.5 million years 
ago.100 It is similar to the Mediterranean diet but excludes 
grains, dairy, legumes, and nightshade vegetables. It also 
calls for elimination of highly processed sugars and oils as 
well as chemical food additives and preservatives. There is 
a strict variation of the diet for individuals with autoim-
mune disease that also excludes eggs, nuts, and seeds, 
as these can be inflammatory or immunogenic in some 
patients.100-106 Other variations of the diet exist, including 
the ketogenic Paleo diet, pegan (Paleo vegan) diet, and 
lacto-Paleo diet.100 An often cited criticism of the Paleo 
diet is the low intake of calcium and risk for osteoporosis; 
however, consumption of calcium-rich foods or a calcium 
supplement can address this concern.107

Although small clinical studies have found the Paleo 
diet to be beneficial for various autoimmune diseases, 

clinical data evaluating the utility of the diet for cuta-
neous disease is lacking.108,109 Numerous randomized  
trials have demonstrated the Paleo diet to be effective 
for weight loss and improving insulin sensitivity and  
lipid levels.110-116 Thus, the Paleo diet may theoretically 
serve as a viable adjunct dietary approach to the treat-
ment of cutaneous diseases associated with obesity and 
metabolic derangement.117 

Carnivore Diet
Arguably the most controversial and radical diet is the 
carnivore diet. As the name implies, the carnivore diet is 
based on consuming solely animal products. A properly 
structured carnivore diet emphasizes a “nose-to-tail” eat-
ing approach where all parts of the animal including the 
muscle meats, organs, and fat are consumed. Proponents 
of the diet cite anthropologic evidence from fossil-stable 
carbon-13/carbon-12 isotope analyses, craniodental fea-
tures, and numerous other adaptations that indicate 
increased consumption of meat during human evolu-
tion.118-122 Notably, many early humans ate a carnivore 
diet, but life span was very short at this time, suggesting 
the diet may not be as beneficial as has been suggested.

Despite the abundance of anecdotal evidence support-
ing its use for a variety of chronic conditions, including 
cutaneous autoimmune disease, there is a virtual absence 
of high-quality research on the carnivore diet.123-125 

The purported benefits of the carnivore diet may be 
attributed to the consumption of organ meats that contain 
highly bioavailable essential vitamins and minerals, such 
as iron, zinc, copper, selenium, thiamine, niacin, folate, 
vitamin B6, vitamin B12, vitamin A, vitamin D, vitamin K, 
and choline.126-128 Other dietary compounds that have 
demonstrated benefit for skin health and are predomi-
nantly found in animal foods include carnosine, carni-
tine, creatine, taurine, coenzyme Q10, and collagen.129-134 
Nevertheless, there is no data to recommend the elimina-
tion of antioxidant- and micronutrient-dense plant-based 
foods. Rigorous clinical research evaluating the efficacy 
and safety of the carnivore diet in dermatologic patients is 
needed. A carnivore diet should not be undertaken with-
out the assistance of a dietician who can ensure adequate 
micronutrient and macronutrient support. 

Final Thoughts
The adjunctive role of diet in the treatment of skin disease 
is expanding and becoming more widely accepted among 
dermatologists. Unfortunately, there remains a lack of 
randomized controlled trials confirming the efficacy of 
various dietary interventions in the dermatologic setting. 
Although evidence-based dietary recommendations cur-
rently are limited, it is important for dermatologists to be 
aware of the varied and nuanced dietary interventions 
employed by patients. 

Ultimately, dietary recommendations must be per-
sonalized, considering a patient’s comorbidities, personal 
beliefs and preferences, and nutrigenetics. The emerging 
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field of dermatonutrigenomics—the study of how dietary 
compounds interact with one’s genes to influence skin 
health—may allow for precise dietary recommendations 
to be made in dermatologic practice. Direct-to-consumer 
genetic tests targeted toward dermatology patients are 
already on the market, but their clinical utility awaits 
validation.1 Because nutritional science is a constantly 
evolving field, becoming familiar with these popular diets 
will serve both dermatologists and their patients well. 
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