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Abstract
Summary  Dermatological diseases such as acne, hidradenitis suppurativa (HS), and psoriasis are driven by chronic inflam-
mation and oxidative stress. Emerging evidence highlights the role of nutrition in modulating these conditions, particularly 
through dietary patterns rich in antioxidants, polyphenols, and unsaturated fatty acids.
Recent Findings  The Mediterranean diet (MedDiet) has demonstrated potential benefits due to its anti-inflammatory and 
immunomodulatory effects, while very low-energy ketogenic therapy (VLEKT) has shown promise in rapidly improving 
disease severity. Specific nutrients, including omega-3 fatty acids, probiotics, and micronutrients, may further contribute to 
disease management. However, the current literature is limited by small-scale studies and the lack of standardized dietary 
guidelines.
Purpose of Review  This Consensus Statement, developed collaboratively by the Italian Association of Dietetics and Clinical 
Nutrition (ADI), the Italian Society of Dermatology and Sexually Transmitted Diseases (SIDeMaST), the Italian Society of 
Nutraceuticals (SINut), Club Ketodiets and Nutraceuticals “KetoNut-SINut” and the Italian Society of Endocrinology (SIE), 
Club Nutrition, Hormones and Metabolism, aimed to establish an evidence-based framework for medical nutrition therapy 
(MNT) of the most common inflammatory skin diseases, including acne, HS and psoriasis.

Keywords  Acne · Hidradenitis suppurativa · Psoriasis · Medical nutrition therapy · Diet · Nutrition · Obesity · 
Mediterranean diet · Ketogenic diet · VLEKT
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HS	� Hidradenitis Suppurativa
IGF- 1	� Insulin-Like Growth Factor 1
IL	� Interleukin
KeNuT	� Ketogenic Nutritional Therapy
LDL	� Low-Density Lipoprotein
MedDiet	� Mediterranean Diet
MetS	� Metabolic Syndrome
MNT	� Medical Nutrition Therapy
mTORC1	� Mechanistic Target of Rapamycin Complex 

1
PASI	� Psoriasis Area Severity Index
PUFA	� Polyunsaturated Fatty Acid
RCT​	� Randomized Controlled Trial
ROS	� Reactive Oxygen Species
SIE	� Italian Society of Endocrinology
SINut	� Italian Society of Nutraceuticals
SIDeMaST	� Italian Society of Dermatology and Sexually 

Transmitted Diseases
TNF-α	� Tumor Necrosis Factor Alpha
VLEKT	� Very Low-Energy Ketogenic Therapy
VLCKD	� Very Low-Calorie Ketogenic Diet

Introduction

Dermatological diseases, such as acne, hidradenitis sup-
purativa (HS) and psoriasis, are often characterized by 
chronic inflammation and oxidative stress, both of which 
play central roles in their pathophysiology [1–3]. In acne, 
the overproduction of sebum, follicular hyperkeratinization, 
and bacterial colonization are exacerbated by pro-inflamma-
tory mediators and oxidative damage, contributing to lesion 
formation [4]. Similarly, psoriasis, a multifactorial inflam-
matory disease, is marked by the dysregulation of immune 
pathways, particularly the overactivation of helper T cell 
(Th) 17 and Th1 cells, which perpetuate oxidative damage 
to keratinocytes [5]. HS, a chronic relapsing skin condition, 
shares these inflammatory and oxidative hallmarks, with 
additional contributions from dysregulated adipokines and 
microbial imbalance [6].

Obesity and its associated comorbidities further amplify 
this inflammatory and oxidative burden, creating a vicious 
cycle that worsens dermatological diseases [7]. Adipose tis-
sue, especially in central obesity, serves as a potent source of 
pro-inflammatory cytokines, such as tumor necrosis factor-
alpha (TNF-α) and interleukin (IL)− 6. These cytokines not 
only contribute to systemic inflammation but also directly 
impact skin homeostasis, exacerbating conditions like acne, 
HS and psoriasis [7]. Furthermore, metabolic comorbidi-
ties, including insulin resistance and dyslipidemia, increase 
oxidative stress [8], compromising skin barrier function and 
immune regulation [1].

The complex interplay among nutrition, inflammation, 
and oxidative stress has become a major focus of research 
in recent years across different clinical settings and patient 
populations [9]. Diets high in refined carbohydrates, satu-
rated fats, and dairy products have been implicated in the 
exacerbation of inflammatory dermatological conditions, 
primarily through mechanisms involving hyperinsulinemia 
and heightened insulin-like growth factor- 1 (IGF- 1) activity 
[10]. Conversely, plant-based dietary patterns, such as the 
Mediterranean diet (MedDiet), are increasingly recognized 
for their protective role due to their richness in antioxidants, 
polyphenols, and unsaturated fatty acids [10]. Recent evi-
dence also highlights the potential of the very low-calorie 
ketogenic diet (VLCKD), recently renamed very low-energy 
ketogenic therapy (VLEKT) [11], not only for obesity and 
metabolic diseases [12] but also for dermatological diseases 
such as acne [13], HS [14], and psoriasis [15]. Additionally, 
some nutraceuticals, including omega- 3 fatty acids, probi-
otics, and specific micronutrients, have shown potential in 
modulating the severity of dermatological diseases, likely 
through the regulation of key inflammatory and oxidative 
pathways [16, 17]. However, despite these advancements, 
the lack of standardized guidelines on dietary strategies for 
dermatological diseases remains a critical gap.

Recognizing this need, this consensus statement, devel-
oped collaboratively by the Italian Association of Dietetics 
and Clinical Nutrition (ADI), the Italian Society of Derma-
tology and Sexually Transmitted Diseases (SIDeMaST), the 
Italian Society of Nutraceuticals (SINut), Club Ketodiets and 
Nutraceuticals “KetoNut-SINut” and the Italian Society of 
Endocrinology (SIE), Club Nutrition, Hormones and Metab-
olism, aimed to establish an evidence-based framework for 
medical nutrition therapy (MNT) of the common inflamma-
tory skin diseases, including acne, HS and psoriasis.

Medical Nutrition Therapy in Acne

Pathophysiology of Acne

Acne vulgaris is a multifactorial disorder, involving both 
genetic and environmental factors, affecting the piloseba-
ceous unit [4]. It has been related to the interplay among 
follicular hyperkeratinization, sebaceous gland dysfunction, 
hyperproliferation of Cutibacterium acnes, and inflamma-
tion, further exacerbated by oxidative stress, and modulated 
by several factors including hormones and metabolic altera-
tions [4]. Hormonal imbalances associated with acne lead 
to increased androgen levels, which, in turn, increase sebum 
production and promote keratinocyte proliferation [18]. This 
proliferation, together with abnormal differentiation of fol-
licular epithelial cells observed in patients with acne, leads 
to follicular hyperkeratinization [18].



Current Obesity Reports           (2025) 14:42 	 Page 3 of 34     42 

Additionally, lipid oxidation, particularly of squalene, 
generates lipoperoxides that trigger inflammatory cascade 
responses [19]. Sebum oxidation also creates a microaero-
philic environment supporting Cutibacterium acnes growth, 
contributing to microbiota dysregulation. In turn, bacteria 
activate toll-like receptors on sebocytes and keratinocytes, 
leading to pro-inflammatory IL- 6, IL- 8, and IL- 12 release 
and produce porphyrins, inducing reactive oxygen species 
(ROS) production [20]. This leads to neutrophil recruitment 
and aggregation, resulting in additional release of ROS and 
perpetuating inflammation in a self-reinforcing cycle. Lipid 
peroxidation products also contribute to further disruption 
of follicular homeostasis [19].

Metabolic factors, including insulin resistance and hyper-
insulinemia, further exacerbate acne by stimulating sebocyte 
hyperactivity and androgen synthesis, linking acne to obesity 
and metabolic syndrome (MetS) [21–23]. Dyslipidemia also 
amplifies oxidative stress and inflammation, reinforcing the 
acne-obesity-MetS axis [21–23].

Take Home Message  Acne vulgaris is driven by follicular 
hyperkeratinization and sebaceous gland dysfunction, with 
lipid oxidation and skin microbiota dysregulation contrib-
uting to impaired follicular homeostasis, inflammation and 
oxidative stress. Metabolic alterations, such as obesity, 
further exacerbate these pathogenetic processes through 
hormonal imbalances, insulin resistance, and dyslipidemia, 
amplifying inflammation and oxidative stress.

The Role of Hormones in Acne

It is well established that endocrine mechanisms play a piv-
otal role in the etiopathogenesis of acne [24]. Several dif-
ferent hormones and growth factors, including androgens, 
estrogens, glucocorticoids, insulin, IGF- 1, fibroblast growth 
factors, and epidermal growth factors, are involved in the 
pathogenesis and the progression of acne, through their 
binding with high-affinity receptors [24]. Androgens, mainly 
testosterone and its active metabolite 5α-dihydrotestosterone 
(5α-DHT) that is converted via 5α-reductase type 1, an 
enzyme expressed mainly in facial sebocytes and sweat 
glands, represent the most significant endogenous con-
tributors to the development and maintenance of acne [25]. 
Indeed, androgen levels correlate with acne severity, and 
many endocrinopathies characterized by hyperandrogenism, 
such as polycystic ovary syndrome, late congenital adrenal 
hyperplasia, and ovarian, adrenal, or pituitary tumours, are 
associated with acne [25]. However, current experimental 
research on the pathophysiology of acne is depicting a more 
complicated background. In particular, the environmental 
exposures to endocrine disrupting chemicals have proved 
to alter the androgen receptor-mediated signal transduc-
tion within the pilosebaceous unit [26]. In addition, IGF- 1, 

acting via the AKT/mTORC1/SREBP1 signalling pathway, 
not only primarily results in an overproduction of sebum, 
abnormal keratinization of follicles, and perifollicular 
inflammation, but it increases also the conversion of tes-
tosterone to 5α-DHT. Moreover, sebocytes per se can also 
synthesize androgens in situ, and the interaction of local 
active androgen production with circulating IGF- 1 exerts 
worsens the effects on the pilosebaceous unit [26].

Take Home Message  Endocrine mechanisms play a crucial 
role in the pathophysiology of inflammatory dermatologi-
cal conditions, with androgens, IGF- 1, and environmental 
endocrine disruptors contributing to sebaceous gland activ-
ity, inflammation, and disease progression. The interplay 
between systemic hormones and local androgen synthesis 
further exacerbates these effects, highlighting the complex-
ity of hormonal regulation in skin health.

Acne and Obesity

The link between acne and obesity is complex and multifac-
eted, as highlighted by various studies exploring their asso-
ciation [27]. Acne vulgaris, the most common skin disorder 
in the Western world, affects teens and young adults [28]. 
One potential connection between obesity, MetS and acne 
is represented by the role of adipokine-driven inflammatory 
cytokines, which contribute to systemic inflammation and 
may exacerbate acne [29]. The rising prevalence of obesity 
among adolescents raised interest in understanding the inter-
play between these conditions, yet findings from different 
studies remain inconsistent [30]. For instance, a population-
based retrospective cohort study on 643 preadolescents and 
age- and sex-matched controls found a positive correlation 
between higher body mass index (BMI) and acne risk [31]. 
Preadolescents with acne had a higher median BMI per-
centile compared to controls (75.0 vs. 65.0, respectively), 
with 16.7% of patients with acne suffering from obesity. 
Additionally, increasing BMI was associated with a higher 
likelihood of receiving systemic acne treatment, suggesting 
a relationship between obesity, acne severity, and therapeutic 
needs [31]. Conversely, a nationwide cross-sectional study in 
Israel, which included 600.404 adolescents, found an inverse 
association between BMI and acne [23]. The prevalence of 
acne decreased progressively from underweight to obesity. 
Participants with a severe obesity exhibited the lowest odds 
of acne (adjusted odds ratio [aOR]: 0.53 for males and 0.50 
for females), indicating a potential protective effect of higher 
BMI in this cohort [23].

Further evidence points to a link between obesity, 
body composition, and acne severity [32]. A prospective 
case–control study involving 320 individuals revealed that 
patients with acne vulgaris had significantly higher BMI, 
body fat percentage, and fat mass compared to healthy 
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controls. Notably, these parameters were particularly ele-
vated in patients with moderate to severe acne. Female 
patients demonstrated higher body fat percentages, while 
male patients showed increased fat-free body mass and total 
body water. These findings suggest that body composition 
metrics may predict acne severity and could help identify 
patients at risk of metabolic complications [32].

Take Home Message  While obesity and acne are frequently 
associated, the relationship appears to vary by popula-
tions, age, and sex. Some studies suggest that higher BMI 
increases the risk and severity of acne, while others indicate 
a protective effect. These discrepancies highlight the need 
for further research to clarify the underlying mechanisms.

Acne and Cardiovascular Risk

Acne vulgaris, traditionally viewed as a localized derma-
tological condition, is now recognized for its potential sys-
temic implications, including an association with increased 
cardiovascular risk [33, 34]. This chronic inflammatory skin 
disorder affects approximately 85% of adolescents and a sub-
stantial proportion of adults, with emerging evidence linking 
it to metabolic dysregulation and cardiovascular comorbidi-
ties such as hypertension, dyslipidemia, insulin resistance, 
and MetS [33, 34].

Acne pathogenesis involves the dysregulation of innate 
and adaptive immune responses, with increased levels of 
pro-inflammatory cytokines such as TNF-α, IL- 17 [35]. 
These inflammatory mediators are also key players in the 
development of atherosclerosis, endothelial dysfunction, 
and insulin resistance-critical pathways in cardiovascular 
diseases (CVDs) [36].

The IGF- 1 and the mTORC1 signaling pathways, which 
are implicated in acne development, also contribute to meta-
bolic and cardiovascular disorders [37]. IGF- 1 promotes 
sebaceous gland proliferation and sebum production in acne, 
while simultaneously influencing lipid metabolism and insu-
lin sensitivity. The mTORC1, involved in lipid synthesis and 
cellular growth, exacerbates both acne and metabolic dys-
functions that predispose individuals to CVDs [33, 37].

Furthermore, it has been suggested that individuals with 
acne present frequently with dyslipidemia, probably also 
under androgenic influence, characterized by elevated total 
cholesterol, triglycerides, and low-density lipoprotein (LDL) 
cholesterol, along with reduced high-density lipoprotein 
(HDL) cholesterol levels [33, 34]. These lipid abnormali-
ties are well-established risk factors for atherosclerosis and 
subsequent cardiovascular events. Studies on lipid profiles in 
patients with acne revealed that men, in particular, exhibited 
significant lipid derangements, including elevated triglycer-
ides and LDL-cholesterol levels [33, 34]. This dyslipidemic 
profile enhances the atherogenic potential, contributing to 

the early onset of subclinical atherosclerosis [33, 38]. The 
higher androgenic hormonal effect in acne, coupled with 
chronic inflammation, creates a synergistic risk for cardio-
vascular pathology [33, 38].

Insulin resistance is a common feature in both acne and 
CVDs. Studies have shown that individuals with acne, espe-
cially adult males, exhibit higher fasting insulin levels and 
impaired glucose tolerance compared to controls [33]. Insu-
lin resistance contributes to endothelial dysfunction, hyper-
tension, and dyslipidemia, all of which are pivotal in the 
pathogenesis of CVDs [39].

Hyperinsulinemia, a consequence of insulin resist-
ance, exacerbates acne by stimulating androgen produc-
tion, increasing sebaceous gland activity, and promoting 
keratinocyte proliferation [39]. Simultaneously, it acceler-
ates atherogenesis through pro-inflammatory pathways and 
adverse lipid profile alterations [33, 37]. The bidirectional 
relationship between acne and metabolic disturbances under-
scores the systemic nature of the disease and its cardiovas-
cular implications [33, 37].

Hypertension, a major cardiovascular risk factor, has been 
associated with acne, particularly in males with persistent 
post-adolescent acne [34]. The androgen-driven pathogen-
esis of acne parallels mechanisms contributing to elevated 
blood pressure [40]. Androgens influence vascular tone 
by modulating the renin–angiotensin–aldosterone system 
(RAAS), enhancing sodium retention, and increasing sym-
pathetic nervous system activity [33, 40].

Inflammatory cytokines such as IL- 6 and TNF-α, ele-
vated in acne, also play a role in hypertension [33, 40]. IL- 6 
promotes vascular inflammation and stiffness, while TNF-α 
contributes to endothelial dysfunction and arterial remod-
eling. These overlapping pathways highlight the inflamma-
tory-hormonal axis linking acne to hypertension and broader 
cardiovascular risk [33].

Obesity and MetS are significant mediators in the acne-
CVDs link. Patients with acne often exhibit higher BMI, 
increased waist circumference, and visceral adiposity, all 
of which are components of MetS. The adipose tissue in 
obesity acts as an endocrine organ, secreting pro-inflam-
matory adipokines that perpetuate systemic inflammation 
[33, 34, 37]. The mTORC1 signaling pathway, central to 
acne pathogenesis, is also activated in obesity and MetS, 
promoting lipid accumulation, insulin resistance, and inflam-
matory responses. Dietary factors, such as high glycemic 
index foods and dairy consumption, further exacerbate both 
acne severity and metabolic disturbances, reinforcing the 
interconnectedness of these conditions [33, 34, 37]. As 
a result, the recognition of acne as a potential marker for 
cardiovascular risk necessitates a paradigm shift in clini-
cal management [33, 34]. Dermatologists and primary care 
providers should adopt a multidisciplinary approach, incor-
porating cardiovascular risk assessment into routine acne 
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care. Screening for metabolic parameters such as lipid pro-
files, fasting glucose, insulin resistance, and blood pressure 
should be considered, particularly in patients with severe or 
persistent acne.

Lifestyle modifications, including dietary interventions, 
weight management, and smoking cessation, play a cru-
cial role in mitigating cardiovascular risk in patients with 
acne [33, 34]. Pharmacological therapies targeting both 
acne and metabolic dysfunctions, such as metformin, have 
shown promise in improving insulin sensitivity and reduc-
ing inflammatory markers [41]. Additionally, anti-androgen 
therapies and isotretinoin may influence lipid metabolism, 
warranting careful cardiovascular monitoring during treat-
ment [42].

Recognizing acne as part of a broader systemic inflam-
matory spectrum offers opportunities for early cardiovas-
cular risk stratification and preventive interventions, ulti-
mately improving long-term health outcomes in affected 
individuals.

Take Home Message  Acne vulgaris is a systemic inflam-
matory condition linked to dyslipidemia, insulin resistance, 
hypertension, and increased cardiovascular risk. Metabolic 
screening should be integrated into acne management, par-
ticularly in high-risk individuals. Targeted interventions, 
including dietary modifications, weight management, and 
drugs, may improve both dermatological and cardiometa-
bolic outcomes.

The Role of Nutrition in Acne

The relationship between nutrition and acne remains a sub-
ject of ongoing research. While historically debated, grow-
ing evidence suggests that specific dietary components 
influence sebaceous gland activity, bacterial proliferation, 
and inflammation—key factors in acne development [43]. 
High-glycemic index foods, dairy products, chocolate, and 
saturated fats have been identified as potential aggravators 
[44, 45]. Additionally, alcohol, processed foods, gluten, and 
sugary beverages may contribute to acne flares, although 
further studies are needed to confirm these associations [46, 
47].

Acne extends beyond physical manifestations, signifi-
cantly impacting self-esteem, social interactions, and psy-
chological well-being. Given its substantial effect on quality 
of life, identifying dietary triggers could serve as an adjunc-
tive strategy in acne management [48]. Clinicians should 
consider personalized dietary recommendations alongside 
conventional treatments, encouraging patients to minimize 
acne-exacerbating foods while promoting a balanced, nutri-
ent-rich diet [49].

Acne vulgaris is a chronic inflammatory condition influ-
enced by multiple factors, including gut microbiota and diet 

[50, 51]. The Western diet, characterized by high saturated 
fat and high-glycemic index foods, is linked to acne through 
dysregulated nutrient signaling, increased sebum produc-
tion, and Cutibacterium acnes overgrowth [52, 53]. A diet 
rich in fats and sugars may alter gut microbiota diversity, 
promoting inflammation and intestinal permeability, thereby 
exacerbating acne symptoms [54]. On the other hand, several 
dietary patterns have shown potential benefits in acne man-
agement. A vegetarian diet, emphasizing plant-based foods 
while limiting animal products, has been associated with 
improved acne outcomes [55]. Some studies suggest that 
eliminating dairy and high-glycemic foods may reduce acne 
severity by lowering IGF- 1, a key driver of sebum produc-
tion and inflammation [56]. Vegan diets, which are rich in 
phytoestrogens and isoflavones, may further support acne 
reduction by modulating androgen activity and decreasing 
inflammatory markers [57], though more research is needed 
to confirm these effects.

Dietary modifications, particularly reducing dairy, pro-
cessed foods, and high-glycemic foods while adopting plant-
based patterns, may serve as supportive strategies for acne 
management [58]. However, further large-scale, well-con-
trolled studies are necessary to establish definitive dietary 
guidelines for patients with acne. Until then, integrating 
dietary adjustments with medical interventions may provide 
a holistic approach to reducing acne severity and improving 
patient outcomes [59].

Take Home Message  Emerging evidence suggests that diet 
plays a role in acne development, with high-glycemic foods, 
dairy, and processed foods acting as potential aggravators. 
While more research is needed, adopting a nutrient-rich, 
plant-based or Mediterranean-style diet may help man-
age acne symptoms by reducing inflammation and sebum 
production. Personalized dietary recommendations, along-
side conventional treatments, could offer a comprehensive 
approach to improving acne management.

The Impact of Mediterranean Diet on Acne

Numerous studies have expanded the role of the MedDiet 
beyond its well-established benefits in cardiovascular dis-
eases to include dermatological diseases. In the context of 
acne, the MedDiet appears to have a positive impact, influ-
encing both the risk of developing acne and its severity.

A community-based case–control study by Skroza et al. 
evaluated adherence to the MedDiet using a 10-point Med-
Diet scale in 293 individuals (93 individuals with acne and 
200 healthy controls) [60]. Interestingly, logistic regres-
sion analysis showed that familial hypercholesterolemia, 
type 2 diabetes, and hypertension were strong risk fac-
tors for acne (AOR 8.79, 95% CI 1.67–46.22; 3.32, 95% 
CI 1.27–8.63; and 2.73, 95% CI 1.07–6.96, respectively), 
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while the MedDiet represented a protective factor (score 
≥ 6, AOR 0.31, 95% CI 0.11–0.89) [60].

Bertolani et al. conducted a study in 35 normal weight 
individuals aged 14—30 years affected by acne and treated 
in line with the European Dermatology Forum (EDF) 
guidelines [61]. Individuals were divided into 2 groups 
based on a questionnaire score assessing the adherence to 
the MedDiet: the Mediterranean Group (score ≥ 6, n = 27) 
and the Western Group (score < 5, n = 8). IGF- 1 levels 
were measured in all individuals before and after treat-
ment and then compared to healthy population. IGF- 1 
levels were higher in individuals with acne than in controls 
and in the Western group than in the Mediterranean group 
[61]. A case–control study by Ah-Thiane et al., enroll-
ing 40 normal weight women with mild-to-severe acne, 
and 40 healthy controls, reported a significant negative 
association between acne severity and adherence to the 
MedDiet [58]. Further insights were provided by Barrea 
et al. in a cross-sectional study of 102 individuals (51 with 
acne, BMI 24.7 ± 4.1 kg/m2, and 51 healthy controls, BMI 
24.6 ± 1.7 kg/m2) [62]. The authors reported worse body 
composition, including a lower phase angle (PhA) and 
reduced adherence to the MedDiet, in individuals with 
acne compared to controls, independent of age, sex, and 
BMI. Furthermore, both PhA and adherence to the Med-
Diet were significantly reduced in individuals with severe 
acne compared to those with mild or moderate forms [62]. 
Notably, PhA, a simple and accessible parameter derived 
from bioelectrical impedance analysis, serves as an indica-
tor of cellular integrity and has recently been recognized 
as a surrogate marker of inflammation, with lower values 
indicating greater inflammatory status [63]. In contrast, 
a recent case–control study of 242 university students 
(71.9% normal weight) found no significant association 
between adherence to the MedDiet and acne diagnosis or 
severity [49].

These findings underscore the potential role of the Med-
Diet in mitigating acne severity through mechanisms likely 
involving its anti-inflammatory and antioxidant properties 
[64]. Specifically, the high intake of fruits, vegetables, whole 
grains, and extra virgin olive oil associated with the MedDiet 
provides a rich source of polyphenols, vitamins, and omega- 
3 fatty acids, which can reduce oxidative stress and modu-
late inflammatory pathways implicated in acne pathogenesis 
[64]. Additionally, the low glycemic load of the MedDiet 
may help regulate IGF- 1, a key driver of sebaceous gland 
activity and acne development [65].

However, study heterogeneity, small sample sizes, vary-
ing dietary assessment tools, and population differences 
limit generalizability (Table 1). Most studies are observa-
tional, precluding causal inferences. Longitudinal, rand-
omized controlled trials are needed to confirm the MedDiet’s 
benefits in acne management.

Take Home Message  The MedDiet shows promise in reduc-
ing acne severity, likely due to its anti-inflammatory, anti-
oxidant, and low glycemic properties. While findings sug-
gest benefits, limitations of current research highlight the 
need for robust, randomized controlled trials to confirm its 
efficacy.

The Impact of the Ketogenic Diet on Acne

The first insights into the possible effects of ketosis on 
acne progression date back over ten years [66, 67]. The 
connection between ketogenic therapy and acne would 
find its rationale in the reduction of the glycaemic load of 
the diet, which, by regulating glycaemic and insulinemic 
homeostasis, would lead to beneficial effects on skin qual-
ity. In particular, the reduction of insulin levels would first 
of all inhibit the activity of IGF- 1, blocking a series of 
events involved in the pathogenesis of acne, such as hyper-
proliferation of keratinocytes in the pilosebaceous ducts, 
androgen-mediated hyperproduction of sebum, altered des-
quamation of the follicular epithelium, and proliferation of 
Propionibacterium acnes in the stratum corneum [66, 67]. 
The potential of ketosis in improving clinical outcomes of 
acne is also supported by an action in the management of 
inflammation, which, together with the immune response, is 
closely implicated in its pathogenesis [13]. In this context, 
given the marked anti-inflammatory potential of ketogenic 
therapy, the hypothesis has been speculated that VLEKT 
may represent a valid strategy for the multifactorial man-
agement of acne [13]. To confirm this hypothesis, a recent 
study by Verde et al. investigated the effect of 45 days active 
phase of VLEKT in 31 treatment-naïve women diagnosed 
with moderate acne and grade I obesity (Table 1) [68]. The 
ketogenic therapy followed the Ketogenic Nutritional Ther-
apy (KeNuT)-SIE protocol [69]. After 45 days of VLEKT, 
the researchers observed a significant improvement in 
acne severity index (global acne grading system, GAGS) 
and quality of life (Dermatology Life Quality Index, DLQI 
Δ%:—45.44 ± 24.02 score, p < 0.001). Similarly, significant 
reductions in serum levels of derivatives of reactive oxida-
tive metabolites (dROMS, Δ%:—38.07 ± 18.40 U Carr, p < 
0.001) and trimethylamine N-oxide (TMAO, Δ%:—51.97 
± 15.98 μM, p < 0.001) as markers of oxidative stress and 
intestinal dysbiosis, respectively, were observed. Interest-
ingly, changes in TMAO and dROMs levels were positively 
correlated with changes in GAGS, underlining that the 
VLEKT-induced reduction in oxidative stress and improve-
ment in dysbiosis could be the mechanism underlying the 
improvement in clinical acne outcomes [68].

Take Home Message  For the multifactorial management of 
acne, the available evidence allows us to suggest 45 days 
of active phase of VLEKT according to the KeNuT-SIE 
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protocol (650—800 kcal/day; < 30 g of carbohydrates per 
day; 20 g of lipids per day; 0.8–1.2 g of protein per kg of 
ideal body weight per day). This ketogenic therapy allows 
an improvement in acne management efficacy by acting with 
antioxidant/anti-inflammatory mechanisms and improving 
dysbiosis.

Figure 1 shows a summary of the pathophysiology and 
role of the MedDiet and ketogenic diet in acne disease.

Medical Nutrition Therapy in Hidradenitis 
Suppurative

Pathophysiology of Hidradenitis Suppurativa

HS is an inflammatory dermatological disease presenting 
with nodules, abscesses and tunnels on apocrine sweat 
gland-bearing skin [70], whose pathogenesis is complex 
and multifactorial involving genetic/epigenetic, hormonal 
and environmental factors such as obesity and smoking, 
immune dysregulation, and skin microbiome alterations [6, 
71]. It has recently been suggested that HS may be regarded 
as an autoinflammatory keratinization disease due to causa-
tive genes involved in keratinization and autoinflamma-
tion pathways [72, 73], the latter specifically belonging to 
the Th1/Th17 axis [74]. In addition, although still poorly 
explored in HS, evidence for a shift in thiol/disulfide bal-
ance toward disulfides and an increased ischemia-modified 
albumin, revealed a potential relationship of oxidative status 
in HS inflammatory context [75]. More recently, a shift in 
cysteine-related metabolism has also been reported, imply-
ing increased cystine and taurine levels that integrate with 
a depletion of glutathione, docosahexaenoic acid metabo-
lites [76], and dihydroxyeicosatrienoic acids mediators, 

reinforcing the damaging role of ROS in HS chronic inflam-
mation [77].

Oxidative stress can also be induced by altered aryl 
hydrocarbon receptor signaling and diet. Indeed, a diet par-
ticularly high in carbohydrates as well as a deficiency of zinc 
and vitamin B12 have been associated to neutrophil function 
and increased levels of ROS and inflammatory cytokines 
such as TNF-α, IL- 1β, IL- 6 and IL- 18 [78]. Consistently, 
unhealthy diet may favour obesity, a well-known risk fac-
tor for HS, in which there is evidence for increased levels 
of insulin and insulin-like growth factor that suppress the 
mTOR pathway and activate androgen receptors, resulting 
in cell hyperproliferation within the pilosebaceous unit and 
secretion of inflammatory mediators [79]. At the same time, 
obesity leads to insulin resistance and favours oxidative 
stress-related mechanisms, mechanical stress and follicular 
hyperkeratosis [80], negatively influencing HS burden and 
activity [80].

Take Home Message  HS is an autoinflammatory derma-
tological disease, in which a close interaction between 
inflammatory and oxidative processes contributes to its 
pathogenesis. A holistic approach to HS management, also 
considering the role of dietary factors may improve disease 
activity, ameliorating patient’s quality of life.

The Role of Hormones in Hidradenitis Suppurativa

Endocrine involvement in the pathogenesis of HS is sup-
ported by experimental and clinical evidence. Sex hormones 
and prolactin may participate in the development and pro-
gression of HS by influencing skin homeostasis and contrib-
uting to infundibular hyperkeratinization and occlusion of 
hair follicles [81]. HS lesions showed increased expression 
of androgen receptors in the infundibulum and skin tunnel 
compared to healthy skin, and their expression was higher 

Fig. 1   Pathophysiology and role of the MedDiet and ketogenic diet in 
acne disease, summarizes the pathophysiology and role of the Medi-
terranean and ketogenic diets in acne disease. IGF- 1, Insulin-Like 

Growth Factor 1; C., Cutibacterium; MedDiet, Mediterranean Diet; 
KD, ketogenic diet 
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in males than in females [82]. Indeed, female patients with 
HS have an elevated testosterone and free androgen index. 
Clinical support is also provided by peripubertal onset of 
HS, high prevalence of acne history, and greater risk of poly-
cystic ovary syndrome. In addition, there is a clear gender 
difference in the clinical presentation of the disease. The 
severity of HS changes along the women reproductive life, 
as HS exhibits a common peri‑menstruation flare‑up in its 
activity, linked to the progressive increase in progesterone 
levels, while HS usually improves after menopause and hor-
mone-related therapy. Conflicting effects are often described 
during pregnancy, but postpartum exacerbation is commonly 
reported, possibly associated with increase in prolactin lev-
els. Progestogen-only pill worsened the HS symptoms, while 
beneficial effects are exerted for female patients by combined 
oral contraceptive pills, and anti-androgen agents, such as 
cyproterone acetate, a competitive antagonist at the andro-
gen receptor, finasteride, an inhibitor of type 5α-reductase, 
the enzyme converting testosterone and its active metabo-
lite 5α-dihydrotestosterone, or spironolactone, a potassium-
sparing diuretic acting as competitive aldosterone receptor 
antagonist and exerting weak anti-androgenic effects [82]. 
Of interest, many patients with HS have MetS, impaired 
glucose tolerance and insulin resistance, with a 1.69-fold 
increased risk of developing type 2 diabetes [83], and 
there are positive reports regarding metformin, a diabetic 
drug increasing insulin sensitivity with mild anti-androgen 
effects, and weight loss after diet and bariatric surgery [82]. 
Recent findings indicate that glucagon-like peptide- 1 recep-
tor agonists, widely known for lowering blood glucose levels 
and promoting weight reduction, may also offer therapeutic 
benefits in managing HS [84].

Take Home Message  There is consolidate evidence that sex 
hormones and altered glucose metabolism play an important 
role in HS, providing also an important starting point for 
further research in HS pathogenesis and management.

Hidradenitis Suppurativa and Obesity

HS is strongly associated with obesity, a condition character-
ized by chronic low-grade inflammation [85]. Research has 
revealed that obesity may play a pivotal role in HS patho-
genesis through its influence on systemic inflammation and 
metabolic dysfunction [86]. Obesity, frequently observed in 
individuals with HS, is accompanied by an altered produc-
tion of adipokines, such as resistin and chemerin, as well 
as elevated inflammatory cytokines IL- 1β and TNF-α, 
which contribute to inflammatory processes and metabolic 
derangements [86].

A review by Krajewski et al. noted that individuals with 
HS exhibit an imbalance in adipokine levels, with increased 
proinflammatory adipokines (leptin, resistin, and visfatin) 

and decreased anti-inflammatory adiponectin [87]. These 
changes promote systemic inflammation and may directly 
contribute to HS development [87]. This adipokine dysregu-
lation is consistent with findings from González-López and 
colleagues, reporting lower serum adiponectin levels and 
higher leptin, resistin, and visfatin levels in patients with HS 
compared to healthy controls [88]. These differences per-
sisted even after adjusting for age, sex, and BMI, indicating 
that these adipokine alterations are intrinsic to HS pathol-
ogy rather than merely a consequence of obesity. Moreover, 
resistin and visfatin were identified as independent risk fac-
tors for HS, while adiponectin levels were inversely cor-
related with insulin resistance, a condition prevalent among 
individuals with HS [88].

It is evident that a central mechanism linking HS and 
obesity is represented by the state of chronic inflammation, 
known as meta-inflammation [85]. Mintoff et al. emphasized 
that lifestyle and genetic factors, combined with obesity-
driven meta-inflammation, exacerbate HS severity. Target-
ing such inflammatory noxa through weight management or 
modulation of adipokine levels may offer novel therapeutic 
approaches for HS [85].

In conclusion, the link between obesity and HS is medi-
ated by systemic inflammation and dysregulated adipokine 
profiles. Reduced adiponectin and elevated resistin and vis-
fatin levels not only contribute to HS pathogenesis but may 
also serve as biomarkers for disease risk and progression. 
These findings underscore the importance of addressing 
obesity and associated metabolic abnormalities as part of 
comprehensive HS management.

Take Home Message  Obesity plays a key role in HS patho-
genesis through systemic inflammation and dysregulated 
adipokine levels. Elevated proinflammatory adipokines 
(resistin, visfatin) and reduced adiponectin contribute 
to HS severity, independent of BMI. Targeting obesity-
driven meta-inflammation through weight management and 
modulation of adipokines may offer promising therapeutic 
strategies.

Hidradenitis Suppurativa and Cardiovascular Risk

HS is increasingly recognized not only as a chronic inflam-
matory skin disorder but also as a systemic condition with 
significant cardiovascular implications [89]. The associa-
tion between HS and CVDs is multifaceted, involving shared 
inflammatory pathways, metabolic dysregulation, and behav-
ioral risk factors such as obesity and smoking [89]. Chronic 
systemic inflammation, a hallmark of HS, plays a pivotal 
role in the development and progression of atherosclerosis, 
hypertension, and other cardiovascular conditions, position-
ing HS as a potential independent risk factor for CVDs [18, 
90, 91].
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Hypertension is one of the most prevalent cardiovascular 
comorbidities in patients with HS [91]. Several studies have 
demonstrated a significantly higher prevalence of hyperten-
sion among individuals with HS compared to the general 
population. In six out of eight studies examining this rela-
tionship, the aOR for hypertension ranged from 1.2 to 2.1, 
indicating a moderate but consistent increase in risk [91]. 
The prevalence of hypertension in patients with HS varied 
widely, from 7.8% to 56.3%, reflecting differences in study 
populations and diagnostic criteria. Interestingly, one study 
reported a lower risk of hypertension (OR 0.7) in patients 
with HS compared to controls; however, this finding may be 
limited by the study’s focus on single inpatient admissions 
without accounting for prior comorbidities [91, 92].

The pathophysiological mechanisms linking HS to hyper-
tension are complex and likely multifactorial [91]. Chronic 
systemic inflammation, characterized by elevated levels of 
pro-inflammatory cytokines such as TNF-α and IL- 6, con-
tributes to endothelial dysfunction, increased arterial stiff-
ness, and dysregulation of the renin–angiotensin–aldoster-
one system, all of which are key factors in the development 
of hypertension [90, 91, 93]. Additionally, behavioral risk 
factors prevalent in HS populations, including high rates of 
tobacco use and obesity, further exacerbate the risk of hyper-
tension [91, 92].

HS is also associated with an increased risk of major 
adverse cardiovascular events (MACE), which include myo-
cardial infarction, cerebrovascular accidents (stroke), and 
cardiovascular-related mortality [89]. In a large retrospective 
population-based cohort study, the incidence rates of MACE 
were 40 per 10.000 person-years in patients with HS com-
pared to 19 per 10.000 person-years in healthy control indi-
viduals. After adjusting for traditional cardiovascular risk 
factors, the incident risk of MACE remained significantly 
elevated in patients with HS, with an aOR of 1.5 (95% CI, 
1.27–1.86). Moreover, the risk of cardiovascular death was 
1.6 times higher in patients with HS compared to those with 
psoriasis, a condition already known to be associated with 
increased cardiovascular risk [89].

This elevated risk is thought to be driven by persistent 
systemic inflammation, which promotes atherogenesis 
through endothelial injury, lipid oxidation, and plaque for-
mation [36, 89]. Elevated circulating levels of TNF-α and 
IL- 6 in patients with HS contribute to a pro-inflammatory, 
pro-thrombotic state, increasing the likelihood of acute car-
diovascular events [90, 93]. Additionally, HS-associated 
metabolic abnormalities such as insulin resistance, dyslipi-
demia, and obesity amplify the risk of MACE [91, 92].

Emerging evidence suggests that HS is linked to subclini-
cal atherosclerosis, even in the absence of overt cardiovas-
cular disease [36, 94]. Subclinical atherosclerosis can be 
assessed using surrogate markers such as carotid intima-
media thickness (CIMT) and the presence of carotid plaques 

[36, 94]. In a single-center study, patients with HS exhibited 
significantly greater mean CIMT and a higher prevalence of 
carotid plaques compared to age- and sex-matched controls 
[94]. The risk of carotid plaque formation was three times 
higher in patients with HS (aOR 3.0; 95% CI, 1.26–7.13), 
highlighting the early vascular changes that may precede 
clinical cardiovascular events [95].

A prospective observational study further demonstrated 
that subclinical atherosclerosis was present in 30.6% of 
patients with HS compared to 16.1% of control individuals 
[96]. Among patients with HS over the age of 40, the odds of 
having subclinical atherosclerosis were three times greater 
than in controls (95% CI, 1.0–9.5). These findings under-
score the importance of early cardiovascular risk assessment 
in patients with HS, even in those without traditional risk 
factors [96].

Chronic systemic inflammation is the central pathogenic 
mechanism connecting HS to cardiovascular disease. HS 
is characterized by dysregulation of the innate and adap-
tive immune systems, leading to persistent inflammation 
both in the skin and systemically [90, 93]. Elevated levels 
of inflammatory cytokines such as TNF-α, IL- 1β, IL- 6, 
and C-reactive protein (CRP) are commonly observed in 
patients with HS [90, 93]. These inflammatory mediators 
contribute to endothelial dysfunction, oxidative stress, and 
vascular remodeling, all of which are key processes in the 
development of hypertension, atherosclerosis, and throm-
bosis [36, 90].

Furthermore, systemic inflammation in HS promotes 
insulin resistance, dyslipidemia, and hypercoagulability, cre-
ating a pro-atherogenic environment [36]. The role of TNF-α 
is particularly notable, as it not only drives skin inflamma-
tion in HS but also contributes to vascular inflammation, 
plaque instability, and increased risk of acute cardiovascular 
events [36].

Given the strong association between HS and CVD, 
routine cardiovascular risk assessment is essential in the 
management of patients with HS [91, 92, 96]. Screening 
for hypertension, dyslipidemia, type 2 diabetes, and other 
components of MetS should be integrated into standard care 
protocols. Additionally, non-traditional risk markers, such 
as CIMT and carotid plaque assessment, may help identify 
subclinical atherosclerosis in high-risk patients [91, 92].

Take Home Message  HS is not just a skin disorder but a sys-
temic condition with significant cardiovascular implications. 
Chronic systemic inflammation in HS contributes to hyper-
tension, atherosclerosis, and an increased risk of MACE. 
Elevated pro-inflammatory cytokines and metabolic abnor-
malities drive vascular dysfunction and cardiovascular risk. 
Routine cardiovascular risk assessment, including screening 
for hypertension, dyslipidemia, and subclinical atherosclero-
sis, is essential for comprehensive HS management.
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The Role of Nutrition in Hidradenitis Suppurativa

In recent years, diet has been evaluated as a potential 
factor in the pathogenesis and treatment of HS [97]. Pop-
ulation-based studies have shown that the incidence of 
HS is significantly higher in Westernized societies, sug-
gesting a role for dietary habits in disease development 
[97]. Despite the growing interest, the current evidence 
remains limited, with most studies focusing on weight 
loss diets, exclusion diets, and micronutrient supplemen-
tation [97].

A direct association between BMI and disease sever-
ity has been observed [98], highlighting the potential 
benefits of dietary interventions. Weight-loss therapies, 
particularly the MedDiet, the ketogenic diets, and the car-
bohydrate-reduced diets, have shown promise in reduc-
ing disease flare-ups [97]. The latter two are particularly 
relevant due to the high prevalence of hyperinsulinemia 
in individuals with obesity and HS, as well as the pro-
inflammatory effects of high-glycemic-load diets [97]. 
Beyond weight loss, micronutrient deficiencies have been 
implicated in HS pathogenesis [99]. Patients with HS are 
at an increased risk of deficiencies in iron, zinc, vitamin 
D, and vitamin B12. Supplementation with zinc, vitamin 
D, vitamin B12, and vitamin A has been shown to have 
beneficial effects in patients with HS [99]. Additionally, 
exclusion diets have been explored to assess their role in 
disease management [97]. Studies have investigated the 
impact of eliminating milk and dairy products, given their 
role in increasing IGF- 1 levels [100], and the exclusion of 
brewer's yeast, which has been reported as a potential trig-
ger for HS exacerbations [101]. However, improvements 
observed in these cases may also be attributed to the adop-
tion of an overall healthier diet.

Furthermore, diet can influence HS pathogenesis 
through modulation of the gut microbiome [102]. Intes-
tinal dysbiosis, often associated with high-fat diets, has 
been proposed as a contributing factor to HS by influenc-
ing skin microbiota and systemic inflammatory pathways. 
Probiotics have emerged as a potential therapeutic option 
for restoring microbial balance and improving skin health 
in patients with HS [102].

Take Home Message  Dietary patterns play a crucial role 
in the pathogenesis and management of HS. Obesity, 
hyperinsulinemia, and micronutrient deficiencies are key 
factors influencing disease severity. Weight-loss interven-
tions, exclusion diets, and micronutrient supplementation 
may provide benefits, although further research is needed 
to establish definitive dietary guidelines. The gut microbi-
ome represents an emerging area of interest, with probiotics 
offering a potential therapeutic approach.

Impact of Mediterranean Diet on Hidradenitis 
Suppurativa

Evidence consistently indicates that higher adherence to the 
MedDiet is associated with reduced severity of HS. In a 
case–control study, Barrea et al. found that individuals with 
HS (n = 41, BMI 31.1 ± 7.7 kg/m2) had lower adherence to 
the MedDiet compared to healthy controls (n = 41, BMI 30.9 
± 7.0 kg/m2) [103]. A PREDIMED score ≤ 5.0 was identi-
fied as a marker for greater disease severity, with adherence 
to the MedDiet explaining 30.4% of the variability in Sar-
torius scores [103]. Similarly, Velluzzi et al. confirmed low 
adherence to the MedDiet in individuals with HS (n = 35, 
BMI 27.3 ± 6.3 kg/m2) compared to age- and sex-matched 
healthy controls (BMI 23.1 ± 2.8 kg/m2) in a case–control 
study [104]. Lorite-Fuentes et al. also demonstrated that 
higher adherence to the MedDiet was associated with lower 
disease severity, as assessed by International Hidradeni-
tis Suppurativa Severity Score System (HIS4) and Hurley 
scores, in a cohort of 221 individuals with HS (BMI 29.7 
± 6.3 kg/m2) [105]. Notably, the use of extra virgin olive oil 
was linked to reduced disease activity [105]. More recently, 
Kesik et  al. reinforced these findings in a case–control 
study involving 1004 individuals with HS (BMI 23.6–29.8 
kg/m2) and 4436 healthy controls (BMI 23.1–28.1 kg/m2) 
[106]. Their study revealed significant negative correla-
tions between adherence to the MedDiet and both IHS4 and 
Hurley stages, with the MedDiet emerging as a key vari-
able influencing disease severity [106]. Finally, Bouwman 
et al. further supported these results by showing that lower 
MedDiet adherence increased the risk of HS severity [107]. 
Their study also demonstrated a 1.07-fold increased risk of 
HS severity for every standard unit decrease in adherence 
to the MedDiet, based on data from individuals who devel-
oped HS during follow-up [107]. These studies collectively 
underscore the role of the MedDiet as a potential modifiable 
factor in mitigating the severity of HS.

The MedDiet may improve HS severity through multi-
ple mechanisms, including promoting weight loss, which 
is closely linked to reduced disease activity, and mitigating 
hyperinsulinemia and elevated IGF- 1 levels, both of which 
exacerbate androgen-driven follicular obstruction [108, 
109]. Additionally, the MedDiet’s low glycemic load, high 
content of anti-inflammatory and antioxidant compounds 
from fruits, vegetables, and olive oil, and limited dairy con-
sumption align with dietary modifications shown to alleviate 
HS symptoms and reduce disease progression [108, 109].

While promising, studies on individuals with HS are 
largely cross-sectional (Table 2), limiting causal inference. 
High-quality randomized controlled trials are necessary 
to confirm these findings and to establish specific dietary 
guidelines for individuals with HS.
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Take Home Message  Higher adherence to the MedDiet is 
associated with reduced HS severity through mechanisms 
such as mitigation of hyperinsulinemia and IGF- 1 levels, 
and the anti-inflammatory effects of its components, high-
lighting the need for randomized controlled trials to confirm 
its therapeutic potential.

Impact of the Ketogenic Diet on Hidradenitis 
Suppurativa

The anti-inflammatory and antioxidant potential of VLEKT 
forms the basis of the rationale for its use in HS. The first 
observations on the benefits of ketosis in this specific clini-
cal setting came from a case study reporting the efficacy 
of the ketogenic diet (not VLEKT) on improving the clini-
cal outcomes of a woman with vaginal HS [110]. More 
recent evidence, on the other hand, specifically shows that 
ketogenic therapy can be a valuable support as an MNT in 
women with HS and overweight or obesity [14] (Table 2). In 
this case, the active phase of VLEKT elaborated according 
to the KeNuT-SIE protocol [69] with replacement meals was 
prescribed for 28 days, at the end of which improvements in 
anthropometric measurements, body composition and meta-
bolic parameters (reduction of total and LDL-cholesterol) 
were observed [14]. Similarly, there was both a significant 
reduction in the Sartorius score (from 56.25 ± 14.27 to 
42.83 ± 15.29 score, p < 0.001), and a significant increase 
in PhA (from 5.93° ± 0.77 to 6.83° ± 0.80, p < 0.001), a 
raw parameter of bioelectrical impedance analysis con-
sidered a surrogate marker of inflammation [63], showing 
an inverse relationship with serum levels of biomarkers of 
inflammation [14]. The improvement in inflammatory status 
was corroborated by the observation of significant effects 
of VLEKT on markers of oxidative stress and dysbiosis. In 
particular, following the 28 days of ketogenic therapy, the 
authors observed significant reductions in blood levels of (i) 
oxidised LDL (- 25.53 ± 7.64 μg/mL, p < 0.001) and dROMs 
(- 21.10 ± 12.86 U Carr, p = 0.001) as markers of oxidative 

stress and (ii) TMAO (- 23.67 ± 13.26 μM, p < 0.001) [14], 
a gut-derived metabolite, indicator of dysbiosis and associ-
ated with inflammation, already shown to be increased in 
patients with HS and associated with the clinical severity of 
the disease [111].

Take Home Message  Although the available evidence is 
scarce, with only one pilot study currently published, the 
results clearly demonstrate how ketogenic therapy developed 
according to the KeNuT-SIE protocol (VLEKT) can be a 
valid strategy for the multifactorial management of HS. In 
particular, the potential of VLEKT lies primarily in its anti-
inflammatory and antioxidant effects. Particularly interesting 
is its effect in improving intestinal dysbiosis. These, taken 
together, represent the main putative mechanisms for the 
improvement of the clinical outcomes of HS promoted by 
VLEKT.

Figure 2 shows a summary of the pathophysiology and 
role of the MedDiet and ketogenic diet in HS disease.

Medical Nutrition Therapy in Psoriasis

Pathophysiology of Psoriasis

Psoriasis is a chronic, inflammatory skin disease with het-
erogenous cutaneous, articular and systemic manifestations. 
Environmental factors (including smoking habits, strep-
tococcal infections, and trauma), genetic predisposition 
(involving major loci as PSORS1 or SNPs in IL23R) and 
immune mediated pathways contribute to psoriasis patho-
genesis and associated comorbidities. The role of TNFα 
and IL- 23/Th17 pathways is well established [5, 112]. 
Abnormally increased production of ROS, such as super-
oxide radical, nitric oxide, malondialdehyde, and inducible 
nitric oxide synthase, and redox imbalance in antioxidant 
pathways, including superoxide dismutase, and glutathione 

Fig. 2   Pathophysiology and role of the MedDiet and ketogenic diet in HS disease, summarizes the pathophysiology and role of the Mediterra-
nean and ketogenic diets in HS disease. TNF-α, Tumor Necrosis Factor Alpha; IL, Interleukin; MedDiet, Mediterranean Diet; KD, ketogenic diet 
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peroxidase and enzymes catalase, have been demonstrated 
not only in individuals with psoriasis but also in metabolic 
comorbidities and obesity pathogenesis [113, 114]. Many 
factors including mitochondrial and endothelial dysfunction, 
hyperglycemia, dyslipidemia, unhealthy diet might generate 
oxidative stress in individuals with obesity, leading to direct 
effects on adipocytes maturation and differentiation as well 
as on hypothalamic center of satiety and huger behaviour 
[115, 116]. These data suggest that obesity contributes to 
biochemical mechanisms involved in oxidative stress regu-
lation in patients with psoriasis and that normal weighted 
patients with psoriasis are at higher risk of obesity due to 
psoriasis-linked redox imbalance [115, 116]. Dysregulation 
of ROS can promote abnormal keratinocyte proliferation 
and differentiation, leading to epidermal hyperplasia and 
psoriatic plaque formation through MAPK/AP- 1, NF-κB, 
and JAK/TYK/STAT signaling pathways modulation [117, 
118]. Thus, ROS directly influence psoriatic cytokine milieu 
including TNFα, IL- 22, and IL- 23/Th17 axis molecules 
and concomitant neutrophils- and monocytes-derived mye-
loperoxidase promotes endothelial dysfunction and inflam-
mation [119]. Therapeutic modulation of oxidative stress 
through diet, food supplements and systemic agents includ-
ing biologics (such as anti-TNFα and anti-IL- 17 agents) and 
dimethyl fumarate has been reported, confirming the pivotal 
role of oxidative stress in psoriasis and psoriatic comorbidi-
ties pathogenesis [120, 121].

Take Home Message  Psoriasis is a multifactorial disease 
in which inflammatory and oxidative processes play a rel-
evant role not only in cutaneous manifestations but also in 
comorbidities development. A multidimensional approach to 
psoriasis treatment, considering the role of diet and obesity 
improve optimal and stable therapeutic success.

The Role of Hormones in Psoriasis

The possible involvement of sex steroid in psoriasis patho-
genesis is supported by the sex differences in both preva-
lence and severity of the diseases [122]. Although there is 
still conflicting evidence, some clinical studies indicate that 
the prevalence and severity of psoriasis are higher in men 
than in women, especially during the fertile life of women, 
while others reported a similar prevalence, but a lower sever-
ity in women than men [122].

Experimental studies suggest that estradiol (E2) might 
exert both inhibitory or facilitating effects in psoriatic 
inflammation through ERα and ERβ in neutrophils and 
macrophages, in a context-dependent manner [123]. In 
particular, E2 play anti-psoriatic functions by down-regu-
lating IL- 1β production from neutrophils monocytes/mac-
rophages through ERα/β, but E2 exerts also facilitating role 
on psoriatic inflammation by inducing IL- 23 production 

from dendritic cells through ERα. Although there is gen-
eral agreement that low E2 levels are associated with a pre-
dominant Th1-cell immune responses and pro-inflammatory 
cytokines, while high E2 levels up-regulate Th2 cell-depend-
ent cytokines, the molecular mechanisms that switch the 
functions of E2 from pro-inflammatory to anti-inflammatory 
in psoriasis requires further investigations [123].

In women, the severity of psoriasis changes along each 
phase of a woman’s life cycle and with a peak of preva-
lence during puberty and menopause, while the increased 
production of E2 and progesterone during the menstrual 
cycle exert anti-inflammatory effects [124]. Pregnancy, 
along with high E2 levels and increased E2 to progesterone-
ratios, correlates with improvement of psoriasis in up to 50% 
of patients, while in the postpartum period, approximately 
65% of patients with psoriasis report a flare up of psoriasis, 
which correlates also with the high levels of prolactin. How-
ever, despite the clinical evidence that serum E2 levels are 
inversely correlated with psoriasis severity, and replacement 
therapy with low-dose E2 administration in may improve 
psoriasis, tamoxifen, an antiestrogen agent, results in the 
remission of psoriasis, thus suggesting that estrogens might 
exert both pro-inflammatory and anti-inflammatory effects 
in psoriasis [124]. However, emerging evidence suggests a 
complex bidirectional relationship between psoriasis and 
metabolic disorders, such as obesity, insulin resistance, and 
type 2 diabetes, highlighting their possible common eti-
opathogenetic mechanisms [125]. In particular, the preva-
lence of psoriasis is increased in individuals with obesity, 
and obesity may aggravate existing psoriasis, while diet, 
bariatric surgery, and glucagon-like peptide- 1 receptor 
agonists, a class of drugs for the treatment of type 2 diabe-
tes and obesity, appear to contribute to improving psoriasis 
lesions [125].

Take Home Message  A deficiency of female sex hormones 
is among the risk factor of psoriasis in women. The immu-
noregulatory mechanisms of E2 in psoriasis suggest that an 
appropriate activation of estrogen receptor-signaling is a 
potential novel therapeutic target in psoriasis, especially in 
women. Diet and weight loss contribute to improving pso-
riasis lesions.

Psoriasis and Obesity

Psoriasis, a chronic systemic inflammatory disease, shares 
key pro-inflammatory mechanisms with obesity, including 
cytokines such as interferon-γ, interleukins, and TNF-α 
[126]. Adipokines further contribute to obesity-driven 
inflammation in psoriasis, exacerbating psoriasis severity 
[127]. Obesity is an independent risk factor for psoriasis, 
influencing disease progression and response to therapies 
[128].
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Epidemiological studies reinforce the connection between 
obesity and psoriasis. For instance, the Nurses’ Health Study 
II, which followed 78.626 women, found a positive asso-
ciation between BMI and incident psoriasis [129]. Simi-
larly, the HUNT study in Norway demonstrated that higher 
abdominal fat and weight gain significantly increased pso-
riasis risk, while weight reduction was associated with a 
reduced risk [130].

The Korean Nationwide Cohort Study aimed to evaluate 
the association between obesity and metabolic status and 
the incidence of psoriasis [131]. A total of 418.057 par-
ticipants were stratified according to BMI categories and 
metabolic status. At the follow-up visit, 11.054 cases (2.6%) 
were found to have psoriasis. Type 2 diabetes, hypertension, 
hyperlipidemia and obesity were found to be risk factors 
for psoriasis. Metabolically unhealthy non-obese subjects 
(MUNO) (HR 1.29) and metabolically unhealthy subjects 
with obesity (MUO; HR 1.33) had a significantly higher risk 
of psoriasis incidence than MUNO [28]. The risk of develop-
ing psoriasis was elevated among MUNO and MUO subjects 
in both sexes and in all age groups. In conclusion, metabolic 
health was significantly associated with an increased risk 
of psoriasis in both non-obesity subjects and subjects with 
obesity [131].

In conclusion, obesity and psoriasis share a bidirectional 
relationship, with obesity increasing both the risk and sever-
ity of psoriasis. This underscores the importance of weight 
management as a cornerstone of both prevention and treat-
ment strategies for psoriasis.

Take Home Message  Obesity and psoriasis are closely 
linked through shared inflammatory pathways and meta-
bolic dysregulation. Weight management, including lifestyle 
modifications and metabolic health optimization, should be 
considered a key component in both the prevention and man-
agement of psoriasis.

Psoriasis and Cardiovascular Risk

Psoriasis is increasingly recognized not merely as a chronic 
inflammatory skin disorder but as a systemic disease with sig-
nificant implications for cardiovascular health [132, 133]. The 
association between psoriasis and cardiovascular risk is com-
plex, involving both traditional risk factors and unique patho-
genic mechanisms related to systemic inflammation [132, 133].

Psoriasis affects approximately 2% of the global popula-
tion and is characterized by hyperproliferation of keratino-
cytes and immune dysregulation, particularly involving Th1, 
Th17, and Th22 cells, along with elevated levels of pro-
inflammatory cytokines such as TNF-α, IL- 17, and IL- 23 
[132, 133]. This chronic inflammatory state is not confined 
to the skin but also contributes to endothelial dysfunction, 
atherosclerosis, and an increased prevalence of CVDs, 

including myocardial infarction, coronary artery disease, 
and heart failure [133, 134].

Epidemiological studies have consistently demonstrated 
that patients with psoriasis have a higher prevalence of 
traditional cardiovascular risk factors, including obesity, 
hypertension, dyslipidemia, type 2 diabetes, and MetS [133]. 
Obesity and MetS are particularly prevalent, with studies 
indicating that up to 30.3% of patients with psoriasis meet 
the criteria for MetS, significantly higher than in non-pso-
riatic controls [133, 135]. Psoriasis-related inflammation 
may exacerbate these conditions through mechanisms such 
as insulin resistance and lipid metabolism disturbances, fur-
ther compounding cardiovascular risk [133, 135].

Moreover, psoriasis itself appears to be an independent risk 
factor for cardiovascular events. The systemic inflammation 
characteristic of psoriasis promotes atherosclerosis through 
endothelial activation, increased oxidative stress, and a pro-
thrombotic state [135]. A landmark study highlighted that the 
risk of myocardial infarction (MI) is significantly elevated in 
patients with psoriasis, particularly in those with severe disease, 
independent of traditional risk factors [135]. This was corrobo-
rated by meta-analyses showing that psoriasis is associated with 
increased risks of coronary artery disease (RR = 1.51 in Euro-
peans and 1.91 in East Asians) and MI (RR = 1.23 in Europeans 
and 2.17 in East Asians), while the association with heart fail-
ure remains less clear [133, 134]. The pathogenic link between 
psoriasis and CVDs may also have a genetic basis. Mendelian 
randomization studies suggest a shared genetic predisposition 
for psoriasis and CVDs, indicating that the relationship is not 
solely due to lifestyle or traditional risk factors. This genetic 
overlap underscores the importance of considering psoriasis 
as a systemic disease with multi-organ involvement [133, 134].

Furthermore, the vascular endothelium plays a crucial role 
in linking inflammation and coagulation, being vital in regulat-
ing both processes [39]. In normal conditions, the endothelium 
maintains anti-inflammatory and anti-thrombotic properties. 
On the contrary, in case of pro-inflammatory signals, endothe-
lial damage results in endothelial cell activation. Therefore, 
endothelium increases the expression of cell adhesion mole-
cules (CAMs) with inflammatory mediators, and procoagulant 
factors. This breakdown in endothelial function can lead to a 
prothrombotic, proinflammatory state also with endothelial dys-
function resulting in increased oxidative stress and decreased 
nitric oxide bioavailability [39].

Cardiovascular risk stratification in patients with psoria-
sis is challenging. Traditional risk assessment tools like the 
Framingham risk score may underestimate the actual risk in 
these patients because they do not account for chronic inflam-
mation. Some guidelines recommend applying a 1.5 multiplier 
to traditional risk scores for patients with psoriasis or utilizing 
advanced imaging techniques, such as carotid ultrasound or 
coronary artery calcium scoring, to detect subclinical athero-
sclerosis [136, 137].
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Therapeutic strategies for managing cardiovascular risk in 
psoriasis involve both lifestyle modifications and pharmaco-
logic interventions. Statins, for example, are beneficial not only 
for lipid lowering but also for their anti-inflammatory effects, 
potentially improving psoriasis severity [136, 137]. Biologic 
therapies targeting TNF-α, IL- 17, and IL- 23 have shown 
promise in reducing systemic inflammation and may indirectly 
lower cardiovascular risk. However, certain treatments, such 
as cyclosporine and acitretin, may exacerbate hypertension or 
dyslipidemia and require careful monitoring [137].

In conclusion, psoriasis is a systemic inflammatory dis-
ease that significantly increases the risk of cardiovascular 
morbidity and mortality [133, 137]. The interplay between 
chronic inflammation, metabolic abnormalities, and genetic 
factors contributes to this heightened risk [39, 135]. Effec-
tive management requires an integrated approach that 
addresses both dermatologic symptoms and cardiovascular 
health, emphasizing the importance of multidisciplinary 
care [137]. Future research should focus on elucidating 
the mechanisms linking psoriasis and CVDs and optimiz-
ing risk stratification and prevention strategies for affected 
individuals.

Take Home Message  Psoriasis is not just a skin disease but a 
systemic inflammatory condition that significantly increases 
cardiovascular risk. Chronic inflammation, metabolic distur-
bances, and genetic predisposition contribute to endothelial 
dysfunction, atherosclerosis, and cardiovascular events. Tra-
ditional risk scores may underestimate this risk, highlight-
ing the need for enhanced screening and a multidisciplinary 
approach. Effective management should combine lifestyle 
interventions, statins, and biologic therapies while carefully 
monitoring treatments that may worsen cardiovascular risk.

The Role of Nutrition in Psoriasis

Psoriasis is a multifactorial disease influenced by genetic, 
immune, and environmental factors, with lifestyle and diet 
playing a significant role in disease severity and outcomes 
[138]. Individuals with psoriasis often exhibit higher total 
energy intake, increased consumption of saturated fats and 
simple carbohydrates, and lower fiber intake compared to 
controls. Notably, a higher fiber intake is associated with 
reduced psoriasis severity [138].

Metabolic disorders and obesity contribute to both the 
onset and exacerbation of psoriasis. Dietary modifications, 
including caloric restriction and weight loss through tailored 
hypocaloric diets or bariatric surgery, have been shown to 
significantly improve Psoriasis Area Severity Index (PASI) 
scores and enhance therapeutic responses [139]. Addition-
ally, lifestyle changes such as physical activity and dietary 
education help sustain these benefits [140].

Several dietary patterns have shown benefits for psoria-
sis severity. Given the shared genetic susceptibility between 
celiac disease and psoriasis, gluten elimination has been 
shown to improve psoriasis lesions in individuals with celiac 
disease or gluten-specific antibodies, though no significant 
effects were observed in those without these antibodies [141, 
142]. The vegetarian diet, characterized by a high intake of 
vegetables, fruits, legumes, nuts, and cereals while limiting 
meat, provides anti-inflammatory and antioxidant benefits 
due to its low saturated fat and arachidonic acid content and 
high fiber, vitamin, and omega- 3 fatty acid levels [143]. 
Similar considerations may apply to vegan, plant-based, 
such as the MedDiet, and DASH diets [57, 143].

Specific nutrients have been investigated for their potential 
anti-inflammatory and antioxidant effects in psoriasis [144]. 
While fish oil, zinc, selenium, curcumin, tryptophan, folate, 
cobalamin, and vitamin E have been studied, there is insuffi-
cient evidence to recommend specific supplementation [144]. 
Vitamin D plays an immunomodulatory role and is involved 
in epidermal differentiation. Its deficiency is common in indi-
viduals with obesity and psoriasis, and while supplementation 
may be recommended in cases of deficiency, its role in pre-
vention and treatment remains unvalidated [145]. Omega- 3 
polyunsaturated fatty acids (PUFAs), particularly eicosapen-
taenoic acid (EPA) and docosahexaenoic acid (DHA), have 
shown potential benefits in improving psoriasis symptoms, 
though studies vary in dosage and duration [146].

Alcohol consumption is a recognized trigger for psoria-
sis and is associated with increased disease severity [147]. 
A meta-analysis indicated that each additional gram of 
daily alcohol intake increases psoriasis risk by 4% [147]. 
Emerging evidence suggests that gut microbiota dysbiosis, 
characterized by an increased Firmicutes/Bacteroides ratio 
and reduced microbial diversity, may contribute to psoriasis 
pathogenesis by promoting systemic inflammation. Probi-
otic and prebiotic interventions, or symbiotic, are promising 
areas for future research [148].

Complementary and alternative therapies, including 
botanical extracts and oral supplements, have been explored 
for their anti-inflammatory and antioxidant properties [149]. 
However, results remain inconsistent, and further studies are 
needed to assess the efficacy of polyphenols, coenzyme Q10, 
selenium, and zinc in psoriasis management [149].

In conclusion, a healthy lifestyle incorporating a person-
alized anti-inflammatory diet and regular physical activity 
is recommended to improve psoriasis severity, enhance 
response to therapy, and support quality of life. These non-
pharmacologic strategies should be considered adjuncts to 
standard psoriasis management.

Take Home Message  A personalized anti-inflammatory diet 
and regular physical activity play a crucial role in managing 
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psoriasis severity and improving treatment response. Weight 
loss, Mediterranean and vegetarian diets, and specific nutri-
ents like omega- 3 PUFAs may offer benefits, while alcohol 
consumption and gut microbiota imbalances can exacerbate 
symptoms. Non-pharmacologic strategies should be inte-
grated into standard disease management to enhance overall 
outcomes.

Impact of the Mediterranean Diet on Psoriasis

Observational studies have shown that individuals with pso-
riasis are reportedly less adherent to the MedDiet [150–153]. 
In addition, significant inverse associations between psoria-
sis severity indexes and adherence to the MedDiet have been 
reported [152–154]. However, some studies have not found a 
significant association between adherence to the MedDiet and 
psoriasis severity [150] (Table 3). Of note, two studies have 
examined the role of individual components of the MedDiet 
on psoriasis severity [151, 152]. Barrea et al. conducted a case-
controlled, cross-sectional study in 62 individuals with mild-
to-severe psoriasis (BMI 31.6 ± 5.1 kg/m2), treatment naïve, 
identifying olive oil and fish consumption as individual predic-
tors of PASI [151]. In addition, fruit and vegetable intake were 
negatively correlated with PASI [151]. Similarly, Korovesi et al. 
reported that legumes and extra virgin olive oil were inversely 
associated with PASI, while dairy consumption was positively 
associated with severity in 69 individuals with mild-to-severe 
psoriasis (BMI 28.9 ± 0.7 kg/m2), treatment naïve [152]. These 
findings suggest that specific MedDiet components may exert 
differential effects on psoriasis severity.

The beneficial effects of the MedDiet on psoriasis may be 
attributed to its anti-inflammatory and antioxidant properties 
[155]. The diet is rich in polyphenols, omega- 3 fatty acids, 
and fiber, which can modulate systemic inflammation by 
reducing pro-inflammatory cytokines such as TNF-α, IL- 6, 
and IL- 17—key mediators in psoriasis pathogenesis. Extra 
virgin olive oil and nuts provide monounsaturated and poly-
unsaturated fats, which have been shown to improve endothe-
lial function and reduce oxidative stress, factors implicated 
in chronic inflammatory diseases like psoriasis. Addition-
ally, high fiber intake from legumes, fruits, and vegetables 
promotes gut microbiota diversity, leading to the production 
of short-chain fatty acids with immunomodulatory effects. 
These mechanisms collectively suggest that adherence to 
the MedDiet may help in mitigating psoriasis severity and 
improving overall skin health [155].

Further research is needed to clarify the protective effects 
of the MedDiet on psoriasis. Its heterogeneity makes it chal-
lenging to identify specific beneficial components. Stand-
ardized adherence assessments and large-scale RCTs are 
essential to establish causality and better define its impact 
on psoriasis severity.

Take Home Message  The MedDiet’s anti-inflammatory and 
antioxidant properties, driven by polyphenols, omega- 3, 
and fiber, may help reduce psoriasis severity by modulating 
key inflammatory pathways. Specific components like extra 
virgin olive oil, fish, legumes, and high fiber intake have 
shown beneficial associations. Further research is needed to 
confirm these effects through standardized assessments and 
large-scale RCTs.

The Impact of the Ketogenic Diet on Psoriasis

Despite the paucity of evidence in this regard, the rationale 
behind the use of VLEKT in the management of psoriasis 
is well established and lies essentially in the antioxidant and 
anti-inflammatory potential of this MNT [156]. However, 
compared to acne and HS, for which only one study on 
the effects of VLEKT is available, two Italian intervention 
studies conducted by the same research group investigated 
the role of ketogenic therapy in adult, systemic drug naïve 
patients with stable chronic plaque psoriasis, and pres-
ence of obesity or overweight, albeit in a limited number 
of subjects (30 and 37) [157, 158] (Table 3). In both stud-
ies, ketogenic therapy had the nutritional characteristics 
of VLEKT [12], although the nutritional plans were not 
developed according to the KeNuT-SIE protocol [69]. Over-
all, the studies reported concordant results, demonstrating 
a significant effect of VLEKT on improving clinical out-
comes and psoriasis severity [157, 158]. In particular, in 
addition to the reduction in PASI, visual analogue scale 
(VAS) pain and VAS pruritus, a reduction in body surface 
area involved was also reported in one of the two studies. 
The main mechanism underlying the observed results lies 
in the anti-inflammatory effect of VLEKT. In both studies, 
in fact, significant reductions in TNF-α, INF-γ, IL- 1β and 
IL- 2 were reported due, plausibly, to a VLEKT-induced 
reduction in visceral adipose tissue, as demonstrated by the 
significant reduction in aorto-mesenteric fat thickness. An 
equally interesting finding observed is the effect of VLEKT 
on psoriasis-related metabolite levels. Following the period 
of ketogenic therapy, an improvement in lipid levels (par-
ticularly total and LDL-cholesterol), cortisol, bilirubin and 
microelements (folic acid, vitamin B12, and calcium) was 
observed. Overall, ketogenic therapy resulted in a signifi-
cant improvement in the patients'quality of life (as assessed 
by the DLQI), suggesting this approach as effectively valid 
in the multifactorial management of the patient with pso-
riasis [157, 158].

Take Home Message  In patients with psoriasis and co-exist-
ing overweight/obesity, VLEKT may be a valid strategy 
for managing the pathological condition. The nutritional 
characteristics of ketogenic therapy should be as follows: 
< 500 kcal/day, 10–15 g/day carbohydrates, 20–30 g/day 



	 Current Obesity Reports           (2025) 14:42    42   Page 24 of 34

Ta
bl

e 
3  

C
lin

ic
al

 st
ud

ie
s o

n 
th

e 
M

ed
ite

rr
an

ea
n 

D
ie

t a
nd

 th
e 

Ve
ry

 L
ow

-E
ne

rg
y 

K
et

og
en

ic
 T

he
ra

py
 in

 in
di

vi
du

al
s w

ith
 p

so
ria

si
s

A
ut

ho
rs

Ye
ar

St
ud

y 
de

si
gn

St
ud

y 
po

pu
la

tio
n

Ty
pe

 o
f d

ie
t

D
ur

at
io

n
Se

ve
rit

y 
in

de
x 

as
se

ss
ed

Re
su

lts
M

ai
n 

co
nc

lu
si

on
s

A
ry

an
ia

n 
et

 a
l

[1
50

]
20

24
C

as
e–

co
nt

ro
lle

d,
 c

ro
ss

-
se

ct
io

na
l s

tu
dy

71
 c

as
es

 w
ith

 m
ild

-to
-

se
ve

re
 p

so
ria

si
s (

ag
ed

 
38

.2
 ±

 12
.6

 y
ea

rs
); 

71
 

ag
e 

an
d 

se
x 

m
at

ch
ed

 
he

al
th

y 
co

nt
ro

ls

M
ed

D
ie

t (
PR

ED
IM

ED
 

14
-it

em
 q

ue
sti

on
na

ire
 

w
as

 u
se

d 
to

 a
ss

es
s 

ad
he

re
nc

e 
to

 th
e 

M
ed

-
D

ie
t)

n/
a

PA
SI

A
dh

er
en

ce
 to

 th
e 

M
ed

-
D

ie
t o

f i
nd

iv
id

ua
ls

 
w

ith
 p

so
ria

si
s w

as
 

si
gn

ifi
ca

nt
ly

 lo
w

er
 th

an
 

co
nt

ro
ls

 (p
 =

 0
.0

04
). 

Th
e 

co
ns

um
pt

io
n 

of
 

fr
ui

t a
nd

 fi
sh

 in
 in

di
-

vi
du

al
s w

ith
 p

so
ria

si
s 

w
as

 si
gn

ifi
ca

nt
ly

 lo
w

er
 

an
d 

co
ns

um
pt

io
n 

of
 re

d 
m

ea
t w

as
 si

gn
ifi

ca
nt

ly
 

hi
gh

er
 c

om
pa

re
d 

to
 

co
nt

ro
ls

. N
o 

si
gn

ifi
ca

nt
 

re
la

tio
ns

hi
p 

w
as

 fo
un

d 
be

tw
ee

n 
th

e 
se

ve
rit

y 
of

 
th

e 
di

se
as

e 
an

d 
ad

he
r-

en
ce

 to
 th

e 
M

ed
D

ie
t

A
 si

gn
ifi

ca
nt

 d
iff

er
en

ce
 

be
tw

ee
n 

in
di

vi
du

al
s w

ith
 

ps
or

ia
si

s a
nd

 c
on

tro
ls

 
fo

llo
w

in
g 

th
e 

M
ed

D
ie

t 
m

ig
ht

 b
e 

in
di

ca
tiv

e 
of

 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
di

et
 a

nd
 p

so
ria

si
s a

nd
 

th
e 

po
te

nt
ia

l b
en

efi
ts

 o
f 

th
is

 ty
pe

 o
f d

ie
t d

ue
 to

 
its

 a
nt

i‐i
nfl

am
m

at
or

y 
pr

op
er

tie
s

M
ol

in
a-

Le
yv

a 
et

 a
l

[1
54

]
20

19
C

ro
ss

-s
ec

tio
na

l s
tu

dy
92

 in
di

vi
du

al
s w

ith
 

pl
aq

ue
 p

so
ria

si
s i

n 
sy

ste
m

ic
 tr

ea
tm

en
t

M
ed

D
ie

t
(P

R
ED

IM
ED

 1
4-

ite
m

 
qu

es
tio

nn
ai

re
 w

as
 u

se
d 

to
 a

ss
es

s a
dh

er
en

ce
 to

 
th

e 
M

ed
D

ie
t)

n/
a

VA
S,

 P
A

SI
, B

SA
, P

G
A

Th
e 

se
ve

rit
y 

of
 p

so
ria

si
s, 

bo
th

 P
A

SI
 (p

 =
 0

.0
07

), 
B

SA
 (p

 =
 0

.0
09

), 
PG

A
 

(p
 =

 0
.0

1)
 a

nd
 V

A
S 

(p
 =

 0
.0

04
) w

er
e 

lo
w

er
 

in
 in

di
vi

du
al

s w
ith

 
hi

gh
er

 a
dh

er
en

ce
 to

 th
e 

M
ed

D
ie

t

H
ig

he
r a

dh
er

en
ce

 to
 th

e 
M

ed
D

ie
t i

s a
ss

oc
ia

te
d 

w
ith

 a
 lo

w
er

 se
ve

rit
y 

of
 

ps
or

ia
si

s, 
bo

th
 o

bj
ec

tiv
e 

an
d 

su
bj

ec
tiv

e



Current Obesity Reports           (2025) 14:42 	 Page 25 of 34     42 

Ta
bl

e 
3  

(c
on

tin
ue

d)

A
ut

ho
rs

Ye
ar

St
ud

y 
de

si
gn

St
ud

y 
po

pu
la

tio
n

Ty
pe

 o
f d

ie
t

D
ur

at
io

n
Se

ve
rit

y 
in

de
x 

as
se

ss
ed

Re
su

lts
M

ai
n 

co
nc

lu
si

on
s

K
or

ov
es

i e
t a

l
[1

52
]

20
19

C
as

e–
co

nt
ro

lle
d,

 c
ro

ss
-

se
ct

io
na

l s
tu

dy
69

 c
as

es
 w

ith
 m

od
er

at
e-

to
-s

ev
er

e 
ps

or
ia

si
s 

(a
ge

d 
47

.7
 ±

 13
.3

 
ye

ar
s;

 B
M

I 2
8.

9 
±

 0.
7 

kg
/m

2 ), 
tre

at
m

en
t 

na
iv

e;
 6

9 
ag

e,
 se

x 
an

d 
B

M
I m

at
ch

ed
 h

ea
lth

y 
co

nt
ro

ls

M
ed

D
ie

t (
M

ed
D

ie
tS

co
re

 
12

-it
em

s q
ue

sti
on

na
ire

 
w

as
 u

se
d 

to
 a

ss
es

s 
ad

he
re

nc
e 

to
 th

e 
M

ed
-

D
ie

t)

n/
a

PA
SI

, D
LQ

I
In

di
vi

du
al

s w
ith

 p
so

-
ria

si
s s

ho
w

ed
 lo

w
er

 
ad

he
re

nc
e 

to
 th

e 
M

ed
D

ie
t (

p <
 0

.0
01

) 
co

m
pa

re
d 

to
 c

on
tro

ls
. 

A
dh

er
en

ce
 to

 th
e 

M
ed

D
ie

t w
as

 in
ve

rs
el

y 
as

so
ci

at
ed

 w
ith

 
ps

or
ia

si
s r

is
k 

ab
ov

e 
an

d 
be

yo
nd

 a
ge

, s
ex

, 
an

d 
B

M
I (

O
R

: 0
.3

4,
 

95
%

 C
I: 

0.
13

–0
.9

2,
 p

 =
 

0.
03

). 
M

ed
D

ie
tS

co
re

 
co

rr
el

at
ed

 n
eg

at
iv

el
y 

w
ith

 P
A

SI
 (r

 =
 −

 0
.3

9,
 

p =
 0

.0
01

) a
nd

 D
LQ

I 
(r

 =
 −

 0
.4

1,
 p

 <
 0

.0
01

), 
an

d 
C

R
P 

(r
 =

 −
 0

.3
7,

 
p =

 0
.0

01
). 

A
m

on
g 

th
e 

ite
m

s o
f t

he
 M

ed
-

D
ie

tS
co

re
, P

A
SI

 w
as

 
in

ve
rs

el
y 

as
so

ci
at

ed
 

w
ith

 le
gu

m
es

, fi
sh

, a
nd

 
EV

O
O

 c
on

su
m

pt
io

n 
(p

 <
 0

.0
5)

 a
nd

 p
os

i-
tiv

el
y 

as
so

ci
at

ed
 w

ith
 

da
iry

 p
ro

du
ct

s (
p =

 
0.

00
2)

. M
ed

D
ie

tS
co

re
 

w
as

 a
 si

gn
ifi

ca
nt

 n
eg

a-
tiv

e 
pr

ed
ic

to
r o

f P
A

SI
 

(p
 =

 0
.0

2)
 a

nd
 D

LQ
I 

(p
 =

 0
.0

6,
 o

f b
or

de
rli

ne
 

si
gn

ifi
ca

nc
e)

 a
dj

us
tin

g 
fo

r a
ge

, s
ex

, B
M

I, 
an

d 
C

R
P

D
es

pi
te

 th
e 

m
od

es
t s

am
pl

e 
si

ze
, t

he
 re

su
lts

 o
f t

he
 

stu
dy

 su
gg

es
te

d 
an

 
in

de
pe

nd
en

t i
nv

er
se

 
as

so
ci

at
io

n 
be

tw
ee

n 
th

e 
ad

he
re

nc
e 

to
 th

e 
M

ed
D

ie
t a

nd
 p

so
ria

si
s 

oc
cu

rr
en

ce
, s

ev
er

ity
, a

nd
 

qu
al

ity
 o

f l
ife



	 Current Obesity Reports           (2025) 14:42    42   Page 26 of 34

Ta
bl

e 
3  

(c
on

tin
ue

d)

A
ut

ho
rs

Ye
ar

St
ud

y 
de

si
gn

St
ud

y 
po

pu
la

tio
n

Ty
pe

 o
f d

ie
t

D
ur

at
io

n
Se

ve
rit

y 
in

de
x 

as
se

ss
ed

Re
su

lts
M

ai
n 

co
nc

lu
si

on
s

Ph
an

 e
t a

l
[1

53
]

20
18

C
ro

ss
-s

ec
tio

na
l s

tu
dy

 
(b

as
ed

 o
n 

a 
w

eb
-b

as
ed

 
qu

es
tio

nn
ai

re
)

35
.7

35
 in

di
vi

du
al

s w
ith

 
ps

or
ia

si
s c

la
ss

ifi
ed

 
in

 3
 g

ro
up

s:
 se

ve
re

 
ps

or
ia

si
s, 

no
n-

se
ve

re
 

ps
or

ia
si

s, 
an

d 
no

 
ps

or
ia

si
s (

ba
se

d 
on

 h
os

pi
ta

liz
at

io
n,

 
sy

ste
m

ic
 tr

ea
tm

en
t, 

or
 

se
lf-

re
po

rte
d 

se
ve

rit
y)

 
ag

ed
 4

7.
5 

±
 14

.0
 y

ea
rs

M
ed

D
ie

t
(M

ED
I-

LI
TE

 9
-it

em
s 

qu
es

tio
nn

ai
re

 w
as

 u
se

d 
to

 a
ss

es
s a

dh
er

en
ce

 to
 

th
e 

M
ed

D
ie

t)

n/
a

N
on

e
A

fte
r a

dj
us

tm
en

t f
or

 
co

nf
ou

nd
in

g 
fa

ct
or

s, 
a 

si
gn

ifi
ca

nt
 in

ve
rs

e 
re

la
tio

ns
hi

p 
w

as
 fo

un
d 

be
tw

ee
n 

th
e 

M
ED

I-
LI

TE
 sc

or
e 

an
d 

ha
vi

ng
 

se
ve

re
 p

so
ria

si
s:

 
O

R
, 0

.7
1;

 9
5%

 C
I, 

0.
55

–0
.9

2 
fo

r t
he

 
M

ED
I-

LI
TE

 sc
or

e’
s 

se
co

nd
 te

rti
le

 (s
co

re
 o

f 
8 

to
 9

); 
an

d 
O

R
, 0

.7
8;

 
95

%
 C

I, 
0.

59
–1

.0
1 

fo
r 

th
e 

th
ird

 te
rti

le
 (s

co
re

 
of

 1
0 

to
 1

8)

In
di

vi
du

al
s w

ith
 se

ve
re

 
ps

or
ia

si
s d

is
pl

ay
ed

 lo
w

 
le

ve
ls

 o
f a

dh
er

en
ce

 to
 

th
e 

M
ed

D
ie

t; 
th

is
 fi

nd
in

g 
su

pp
or

ts
 th

e 
hy

po
th

es
is

 
th

at
 th

e 
M

ed
D

ie
t m

ay
 

sl
ow

 th
e 

pr
og

re
ss

io
n 

of
 

ps
or

ia
si

s

B
ar

re
a 

et
 a

l
[1

51
]

20
15

C
as

e–
co

nt
ro

lle
d,

 c
ro

ss
-

se
ct

io
na

l s
tu

dy
62

 c
as

es
 w

ith
 m

ild
-to

-
se

ve
re

 p
so

ria
si

s (
ag

ed
 

50
.2

 ±
 10

.5
ye

ar
s;

 B
M

I
31

.6
 ±

 5.
1 

kg
/m

2 ), 
tre

at
-

m
en

t n
aï

ve
; 6

2 
ag

e,
 

se
x 

an
d 

B
M

I m
at

ch
ed

 
he

al
th

y 
co

nt
ro

ls

M
ed

D
ie

t (
PR

ED
IM

ED
 

14
-it

em
 q

ue
sti

on
na

ire
 

w
as

 u
se

d 
to

 a
ss

es
s 

ad
he

re
nc

e 
to

 th
e 

M
ed

-
D

ie
t)

n/
a

PA
SI

PR
ED

IM
ED

 sc
or

e 
w

as
 

lo
w

er
 in

 in
di

vi
du

al
s 

w
ith

 p
so

ria
si

s c
om

-
pa

re
d 

to
 c

on
tro

ls
 (p

 =
 

0.
00

3)
. P

A
SI

 sc
or

e 
an

d 
C

R
P 

w
er

e 
si

gn
ifi

ca
nt

ly
 

as
so

ci
at

ed
 w

ith
 th

e 
di

et
ar

y 
co

m
po

ne
nt

s 
in

cl
ud

ed
 in

 th
e 

PR
ED

-
IM

ED
 q

ue
sti

on
na

ire
 o

r 
w

ith
 th

e 
PR

ED
IM

ED
 

sc
or

e.
 A

t m
ul

tip
le

 
re

gr
es

si
on

 a
na

ly
si

s, 
th

e 
m

aj
or

 p
re

di
ct

or
 o

f 
PA

SI
 sc

or
e 

w
er

e 
fa

t 
m

as
s a

nd
 P

R
ED

IM
ED

 
sc

or
e 

(R
2  =

 0
.5

99
, 

β =
 −

 0
.2

96
, p

 =
 0

.0
07

) 
A

m
on

g 
al

l i
te

m
s o

f t
he

 
PR

ED
IM

ED
 q

ue
sti

on
-

na
ire

, E
V

O
O

 (R
2  =

 
0.

54
8,

 β
 =

 −
 0

.7
41

, p
 <

 
0.

00
1)

, a
nd

 fi
sh

 c
on

-
su

m
pt

io
n 

(R
2  =

 0
.1

39
, 

β =
 −

 0
.3

72
, p

 =
 0

.0
05

) 
ha

ve
 a

n 
in

de
pe

nd
en

t 
pr

ed
ic

tiv
e 

va
lu

e 
fo

r 
PA

SI
 sc

or
e

Th
is

 w
as

 th
e 

fir
st 

stu
dy

 to
 

ev
al

ua
te

 th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

ad
he

re
nc

e 
to

 
th

e 
M

ed
D

ie
t a

nd
 th

e 
se

ve
rit

y 
of

 p
so

ria
si

s



Current Obesity Reports           (2025) 14:42 	 Page 27 of 34     42 

Ta
bl

e 
3  

(c
on

tin
ue

d)

A
ut

ho
rs

Ye
ar

St
ud

y 
de

si
gn

St
ud

y 
po

pu
la

tio
n

Ty
pe

 o
f d

ie
t

D
ur

at
io

n
Se

ve
rit

y 
in

de
x 

as
se

ss
ed

Re
su

lts
M

ai
n 

co
nc

lu
si

on
s

C
as

ta
ld

o 
et

 a
l

[1
58

]
20

20
Si

ng
le

-a
rm

, o
pe

n-
la

be
l 

tri
al

37
 d

ru
g-

na
ïv

e 
ad

ul
ts

 
(4

3.
1 

±
 13

.8
 y

ea
rs

) 
w

ith
 st

ab
le

 c
hr

on
ic

 
pl

aq
ue

 p
so

ria
si

s, 
w

ith
 

ov
er

w
ei

gh
t o

r o
be

si
ty

Pr
ot

ei
n-

sp
ar

in
g,

 V
LE

K
T 

(<
 5

00
 k

ca
l/d

ay
, 

10
–2

0 
g 

of
 c

ar
bo

hy
-

dr
at

e/
da

y,
 2

0—
30

 g
 

of
 li

pi
ds

/d
ay

, 1
.2

 g
 

pr
ot

ei
n/

kg
 o

f I
BW

)

4 
w

ee
ks

B
SA

 in
vo

lv
ed

 a
nd

 P
A

SI
Si

gn
ifi

ca
nt

 re
du

ct
io

n 
of

 B
SA

 in
vo

lv
ed

 (−
 

10
.1

%
, p

 <
 0

.0
01

) a
nd

 
PA

SI
 sc

or
e 

(−
 7

.2
, p

 <
 

0.
00

1)

Th
e 

eff
ec

ts
 o

f V
LE

K
T 

on
 

im
pr

ov
in

g 
cl

in
ic

al
 o

ut
-

co
m

es
 o

f p
so

ria
si

s w
er

e 
sh

ow
n 

to
 b

e 
in

de
pe

nd
en

t 
of

 d
is

ea
se

 se
ve

rit
y 

an
d 

ov
er

w
ei

gh
t a

t b
as

el
in

e.
 

Th
es

e 
eff

ec
ts

 a
re

 a
ttr

ib
-

ut
ed

 to
 th

e 
re

du
ct

io
n 

in
 

VA
T 

(m
ea

n 
re

du
ct

io
n 

of
 4

 m
m

 in
 A

M
FT

, p
 <

 
0.

00
1)

, w
hi

ch
 in

 tu
rn

 
re

du
ce

s t
he

 p
ro

-in
fla

m
-

m
at

or
y 

sti
m

ul
us

, a
s 

sh
ow

n 
by

 th
e 

ob
se

rv
a-

tio
n 

of
 re

du
ce

d 
TN

F-
α,

 
IN

F-
γ,

 IL
- 1

β 
an

d 
IL

- 2
 

le
ve

ls
 (p

 <
 0

.0
01

 fo
r a

ll)
C

as
ta

ld
o 

et
 a

l
[1

57
]

20
21

In
te

rv
en

tio
n

30
 p

at
ie

nt
s w

ith
 p

la
qu

e 
ps

or
ia

si
s, 

ov
er

w
ei

gh
t, 

ag
ed

 1
8—

65
 y

ea
rs

 o
ld

Ve
ry

-lo
w

-c
al

or
ie

, 
pr

ot
ei

n-
ba

se
d 

di
et

 (<
 

50
0 

kc
al

/d
ay

, 1
0—

20
 

g 
of

 c
ar

bo
hy

dr
at

e/
da

y,
 

20
—

30
 g

 o
f l

ip
id

s/
da

y,
 1

.4
 g

 p
ro

te
in

/k
g 

of
 IB

W
)

4 
w

ee
ks

PA
SI

Im
pr

ov
em

en
ts

 in
 a

ll 
pa

ra
m

et
er

s r
el

at
ed

 to
 

ps
or

ia
si

s (
PA

SI
 re

du
c-

tio
n 

of
 a

bo
ut

 5
0%

)

4 
w

ee
ks

 o
f a

 V
LE

K
T 

is
 

ab
le

 to
 re

du
ce

 th
e 

pr
o-

gr
es

si
on

 o
f t

he
 d

is
ea

se
 

by
 si

gn
ifi

ca
nt

ly
 re

du
ci

ng
 

di
se

as
e-

re
la

te
d 

cl
in

ic
al

 
sc

or
es

 su
ch

 a
s P

A
SI

, 
VA

S 
pa

in
 a

nd
 V

A
S 

pr
ur

itu
s. 

Th
is

 is
 a

ss
oc

i-
at

ed
 w

ith
 a

n 
im

pr
ov

e-
m

en
t i

n 
cl

in
ic

al
 a

nd
 

bi
oc

he
m

ic
al

 p
ar

am
et

er
s 

re
la

te
d 

to
 p

so
ria

si
s, 

su
ch

 
as

 le
ve

ls
 o

f f
ol

ic
 a

ci
d,

 
vi

ta
m

in
 B

12
, c

al
ci

um
, 

bi
lir

ub
in

, c
or

tis
ol

, L
D

L,
 

to
ta

l c
ho

le
ste

ro
l a

nd
 p

ro
-

in
fla

m
m

at
or

y 
cy

to
ki

ne
s. 

Th
es

e 
eff

ec
ts

 w
ou

ld
 

pr
im

ar
ily

 b
e 

du
e 

to
 a

n 
ac

tio
n 

of
 th

e 
V

LE
K

T 
on

 
th

e 
re

du
ct

io
n 

of
 V

A
T

M
ed

D
ie

t M
ed

ite
rr

an
ea

n 
di

et
; P

RE
D

IM
ED

 P
R

Ev
en

ci
ón

 c
on

 D
Ie

ta
 M

ED
ite

rr
án

ea
; P

AS
I P

so
ria

si
s A

re
a 

an
d 

Se
ve

rit
y 

In
de

x;
 V

AS
 V

is
ua

l A
na

lo
g 

Sc
al

e;
 B

SA
 B

od
y 

Su
rf

ac
e 

A
re

a;
 P

G
A 

Pr
ac

tit
io

ne
r 

G
lo

ba
l A

ss
es

sm
en

t; 
D

LQ
I D

er
m

at
ol

og
y 

Li
fe

 Q
ua

lit
y 

In
de

x;
 O

R 
O

dd
s r

at
io

; C
I c

on
fid

en
ce

 in
te

rv
al

; C
RP

 C
-r

ea
ct

iv
e 

pr
ot

ei
n;

 E
VO

O
 E

xt
ra

 v
irg

in
 o

liv
e 

oi
l; 

M
ED

I-
LI

TE
 M

ed
ite

rr
an

ea
n 

di
et

 b
as

ed
 

on
 th

e 
lit

er
at

ur
e;

 V
LE

K
T 

Ve
ry

-L
ow

 E
ne

rg
y 

K
et

og
en

ic
 T

he
ra

py
; I

BW
 Id

ea
l B

od
y 

W
ei

gh
t; 

VA
T 

V
is

ce
ra

l A
di

po
se

 T
is

su
e;

 A
M

FT
 A

or
to

-M
es

en
te

ric
 F

at
 T

hi
ck

ne
ss

; T
N

F-
α 

Tu
m

or
 N

ec
ro

si
s F

ac
to

r-α
; 

IF
N

-γ
 In

te
rfe

ro
n-

γ;
 IL

 In
te

rle
uk

in
; L

D
L 

lo
w

-d
en

si
ty

 li
po

pr
ot

ei
n 

ch
ol

es
te

ro
l



	 Current Obesity Reports           (2025) 14:42    42   Page 28 of 34

Fig. 3   Pathophysiology and role of the MedDiet and ketogenic diet in psoriasis disease, summarizes the pathophysiology and role of the Medi-
terranean and ketogenic diets in psoriasis disease, IL, Interleukin; MedDiet, Mediterranean Diet; KD, ketogenic diet 

MEDICAL NUTRITION THERAPY IN DERMATOLOGICAL DISEASES:
A JOINT CONSENSUS STATEMENT OF THE ADI, SIDEMAST, SINUT, AND SIE

Club Nutrizione Ormoni e Metabolismo

Nutritionist

Endocrinologist

Very Low Energy 
Ketogenic Therapy

(VLEKT)Mediterranean
Diet

The most common inflammatory skin diseases, including acne, HS, and 
psoriasis are influenced by metabolic and dietary factors, highlighting the 
need for an integrated approach to management. Nutritional strategies, 

including the MedDiet and VLEKT, offer promising adjunctive therapies 
by reducing systemic inflammation and improving clinical outcomes.

Dermatologist

Fig. 4   Consensus statement of the ADI, SIDeMaST, SINut, and SIE. 
The most common inflammatory skin diseases, including acne, HS, 
and psoriasis are influenced by metabolic and dietary factors, high-
lighting the need for an integrated approach to management. Nutri-
tional strategies, including the MedDiet and VLEKT, offers prom-
ising adjunctive therapies by reducing systemic inflammation and 

improving clinical outcomes. ADI, Italian Association of Dietetics 
and Clinical Nutrition; SIDeMaST, Italian Society of Dermatology 
and Sexually Transmitted Diseases; SIE, Italian Society of Endocri-
nology; SINut, Italian Society of Nutraceuticals; VLEKT, Very Low-
Energy Ketogenic Therapy 

lipids, 1.2–1.4 g/kg ideal body weight per day. In order to 
increase patients'dietary compliance and avoid a negative 
impact on the gut microbiota, it is suggested to elaborate 
VLEKT according to the KeNuT-SIE protocol, with the use 
of replacement meals.

Figure 3 shows a summary of the pathophysiology and role 
of the MedDiet and ketogenic diet in psoriasis disease.

Conclusions

In this joint Consensus Statement of the ADI, SIDeMaST, 
SINut, and SIE, we report an evidence-based framework for 
MNT, including the MedDiet and the VLEKT, for the most 
common inflammatory skin diseases, such as acne, HS, and 
psoriasis (Fig. 4).



Current Obesity Reports           (2025) 14:42 	 Page 29 of 34     42 

Acne, HS and psoriasis are influenced by obesity, meta-
bolic and dietary factors, highlighting the need for an inte-
grated and multidisciplinary approach in clinical manage-
ment that includes the dermatologist, the endocrinologist 
and the nutritionist.

Medical nutrition therapy offers promising results not 
only in improving obesity, metabolic alterations and cardio-
vascular risk but, in leading to the reduction of inflamma-
tion and oxidative stress, directly and indirectly reduce the 
clinical severity of the main inflammatory skin diseases. In 
patients with inflammatory skin diseases, both the MedDiet 
and the VLEKT should be prescribed only after a proper 
clinical evaluation by the multidisciplinary team.

While observational studies suggest beneficial associa-
tions between dietary patterns and skin diseases severity, 
the lack of large-scale randomized controlled trials limits 
definitive conclusions. Future research should prioritize 
well-designed RCTs to establish causality, refine dietary 
recommendations, and standardize assessment methods for 
dietary adherence. Personalized nutrition strategies should 
be incorporated into routine dermatological care to enhance 
treatment efficacy and to improve patient quality of life.
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