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Abstract: Psoriasis is a chronic inflammatory skin condition, with genetic, epigenetic, environmental,
and lifestyle factors contributing to its onset and recurrence. Severe psoriasis has a great impact
on quality of life, which is similar to that of insulin-dependent diabetes, depression, and ischemic
heart disease, but with a lower mortality. There is an overlap between the rising incidences of
autoimmune diseases and obesity. In recent years, research has shown that there is an association
between psoriasis and obesity. Psoriasis is linked to obesity in a two-way manner, as each can
precipitate the development of the other. Several adipose tissue-secreted adipokines were shown to
be elevated in obese psoriasis patients, exhibiting similar mechanisms of action to those underlying
the pathogenesis of psoriasis. Excess body weight can influence not only the treatment response
in psoriasis, but also the adverse events, leading to decreased patient compliance. Specific human
microbiome patterns have been identified for obesity and psoriasis and could represent a future
therapeutic target in selected individuals.
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1. Introduction

Psoriasis is a chronic inflammatory skin condition, with a worldwide prevalence
varying from 0.91% to 8.5% [1]. The onset and recurrences of psoriasis can be attributed
to genetic, epigenetic, environmental, and lifestyle factors [2]. The immune response in
psoriasis is characterized by proliferation of Th1, Th17, and Th22 cells resulting in the
production of the pro-inflammatory mediators interferon-γ, tumor necrosis factor (TNF)-α,
interleukin (IL)-6, and IL-22 [3].

Given the systemic inflammatory status of the psoriasis patients, several comorbidi-
ties, such as cardiovascular diseases, metabolic syndrome, obesity, diabetes mellitus, and
psoriatic arthritis, are associated [4,5].

From a clinical point of view, patients with psoriasis have erythematous, scaly patches,
and plaques localized at the level of elbows, knees, on the scalp, and lower back, but any
part of the body may be affected. Severe psoriasis exerts a significant influence on one’s
quality of life, comparable to the impact of conditions such as insulin-dependent diabetes,
depression, and ischemic heart disease. However, the mortality associated with severe
psoriasis is comparatively lower than that of these conditions.

Psoriasis remains an incurable condition, where the physical burden is compounded by
the psychological challenge. Stigma, social anxiety (43%), negative self-image, depression
(62%), and daily physical function limitations (43%) are observed in psoriasis patients [6–8].
These symptoms are present especially when the lesions are distributed on more visible
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or sensitive areas such as the arms, hands, nails, genitals, head, and neck [6,9]. Moreover,
lesions located on these areas are frequently subject to inaccurate diagnosis and insufficient
treatment [10].

Autoimmune diseases have presented an increasing trend in prevalence in the last
decades among industrialized countries [11]. The same trend has been observed regarding
obesity; hence, the link between the two health conditions has become increasingly more
obvious [12].

Obesity is an important health problem in which excess body fat accumulates, and
this can have a negative impact on overall health. The diet trend in industrialized countries
promotes high-fat, high-salt, high-sugar diets with excess caloric intake, resulting in an
obesity epidemic. Obesity can be diagnosed by calculating the body mass index (BMI),
which is the weight in kilograms divided by the square of the height in meters. The World
Health Organization classifies BMI in adults as follows: a BMI between 18.5 and 24.9 is
normal, 25–29 indicates overweight, and a BMI of more than 30 denotes obesity [13]. In
the fight against obesity, nutritional education and adopting an active lifestyle play crucial
roles. Promoting a balanced diet, regular exercise, and health awareness can help prevent
and manage obesity, while improving quality of life and promoting overall well-being.

New evidence has emerged that the obese phenotype should not be based on only the
BMI value, but rather on the metabolic state of the individual, as a metabolically unhealthy
normal weight phenotype has been recognized and is at risk for meta-inflammation [14,15].

The white adipose tissue secretes several types of adipokines, which are involved
in metabolism, appetite regulation, inflammation, and immunity [16]. The most stud-
ied adipokines in psoriasis are adiponectin, leptin, and resistin [17]. Due to the pro-
inflammatory action of the adipokines (except adiponectin, which is anti-inflammatory),
obesity is considered a low-grade inflammatory disease, which represents the foundation
of several comorbidities [18].

The aim of this PubMed-based review is to provide an up-to-date evaluation of the as-
sociation between psoriasis and obesity and the influence of obesity on psoriasis treatment.

2. Materials and Methods

This narrative review on the link between psoriasis and obesity was based on articles
retrieved from PubMed, Scopus, EMBASE, ISI Web of Science, ScienceDirect, and Cochrane
Library Plus databases up until August 2023. All articles used were in English. The
main keywords used for the research were “psoriasis”, “psoriasis and obesity”, “psoriasis
and adipokines”, “autoimmune”, and “psoriasis microbiome”. Inclusion criteria were as
follows: text in English and full text available. Exclusion criteria were as follows: other
languages than English and missing full text. In the first phase, the abstracts of the articles
were reviewed, and those not relevant to the subject were excluded. In the second phase, a
total of 107 articles were reviewed in full text.

3. Psoriasis and Obesity

Overweight and especially obesity are recognized as independent risk factors for
psoriasis development, but psoriasis itself could precipitate obesity [19]. An overview of
the pathophysiology of psoriasis and obesity is presented in Table 1.

Table 1. Pathophysiology of psoriasis and obesity.

Pathophysiology of Psoriasis and Obesity Mechanism

Inflammation

Obesity triggers low-grade chronic
inflammation, which can exacerbate psoriasis
by promoting cytokine release and immune

system dysregulation [20].
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Table 1. Cont.

Pathophysiology of Psoriasis and Obesity Mechanism

Insulin resistance
Insulin resistance, common in obesity, may

contribute to psoriasis by affecting keratinocyte
proliferation and inflammation [21].

Adipokines
Adipose tissue secretes adipokines, which can

influence immune responses and skin
inflammation in psoriasis [17].

Gut microbiota

Obesity-related changes in gut microbiota
composition can impact systemic inflammation

and exacerbate psoriasis through
microbiota–skin axis interactions [22].

Genetic factors
Shared genetic susceptibility between psoriasis

and obesity may contribute to their
co-occurrence [23].

Psoriasis and obesity are two distinct yet interconnected conditions that share complex
pathophysiological mechanisms, often forming a vicious cycle that exacerbates each other’s
effects. Understanding the intricate interplay between these conditions is crucial for
effective management and treatment.

Psoriasis is a chronic autoimmune skin disorder characterized by an increased epider-
mal turnover, resulting in thick, erythematous, scaly patches.

Obesity, on the other hand, is a metabolic disorder characterized by excess adipose
tissue accumulation. The pathophysiology of obesity involves a complex interplay of
genetic, environmental, and hormonal factors.

The connection between psoriasis and obesity lies in the shared inflammatory path-
ways. Adipose tissue inflammation in obesity exacerbates the immune dysregulation
seen in psoriasis, leading to an increased risk of psoriasis development and exacerba-
tion [17,24,25]. Conversely, psoriatic inflammation can lead to insulin resistance and
metabolic dysfunction, promoting weight gain and obesity [26]. Additionally, systemic
treatments for psoriasis, such as corticosteroids, may contribute to weight gain, further
complicating the relationship between the two conditions.

Figure 1 displays a schematic representation of the bidirectional link between psoriasis
and obesity.
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Figure 1. Schematic representation of the bidirectional link between psoriasis and obesity.

A meta-analysis that included 201,831 psoriasis patients reported an odds ratio (OR)
of 1.66 (95% confidence interval 1.46–1.89) for obesity among these patients, in comparison
to those without psoriasis [27]. In addition to body mass index (BMI), other obesity
measurement tools such as waist circumference (WC), waist-to-hip ratio, and weight gain
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were associated with a higher risk of developing psoriasis [28]. The relative risk was 1.19
for a 5-unit increase in BMI, 1.24 for a 10-cm increase in WC, 1.37 for a 0.1-unit increase in
waist-to-hip ratio, and 1.11 for a 5-kg increase in weight [29].

Langan et al. reported a “dose-dependent” relationship between obesity and the
severity of psoriasis, based on the body surface area involved. In comparison with the
controls, the patients with mild, moderate, and severe psoriasis had an obesity prevalence
increased by 14%, 34%, and 66%, respectively [30].

In a Korean prospective cohort study on 399,461 psoriasis patients, those with a BMI
>30 posed a higher risk of psoriasis (hazards ratio 1.118) than those with normal weight.
Subjects with a WC of over 105 cm were associated with the highest risk of psoriasis and
the male patients with a high WC (90+), while subjects with normal BMI had a greater
risk of psoriasis than those with a high BMI [31]. The authors suggested that WC, as a
marker of abdominal obesity, had a better positive predictive value of incident psoriasis
than BMI [31]. The values used for defining a high WC in the Korean population are lower
than the standard European ones (men 90 vs. 102 cm and women 85 vs. 88 cm).

A cross-sectional study on the prevalence of psoriasis among 887,765 Israeli adoles-
cents reported an increased OR of 1.34 and 1.56 for the overweight and obese adolescents,
respectively; a lower OR of 0.8 was associated with a BMI < 20 [32].

Koebnick et al. studied the ORs for psoriasis in different children weight categories:
0.68—underweight, 1.00—normal weight, 1.31—overweight, 1.39—moderately obese,
1.78—extremely obese [33]. In the same study, after the adjustment for BMI, it was found
that mean total cholesterol, low-density lipoprotein cholesterol, triglycerides, and alanine
aminotransferase had significantly higher values in the psoriasis subjects than in those
without psoriasis [33].

A normal BMI associated with central adiposity was also found to be a risk factor for
children developing psoriasis, with an OR of 2.77 (23.0% vs. 9.7% in controls) [34].

According to the latest study on the prevalence of psoriasis in the general population
of Romania (4.99%; N = 1500), psoriasis was not significantly associated with obesity [35].
These results may be due to the stigma from which obese patients suffer, who are reluctant
to come for an office visit.

Obesity may play a significant role in the progression from skin psoriasis to psoriatic
arthritis (PsA). Multiple studies propose that obesity serves as a common risk factor for the
development of both psoriasis and PsA. In a cohort study utilizing an electronic medical
records database that accurately represents the broader UK population, spanning a 15-year
period, it was observed that the occurrence rates of PsA rose in correlation with BMI. This
trend was evident not only within the group of 75,395 individuals with psoriasis but also
within the nearly 2 million individuals from the general population [36]. In the study
conducted by Li et al. [37], data concerning body mass index (BMI), fluctuations in weight,
and indicators of central obesity were examined in participants of the US Nurse Health
Study II, involving 89,049 women over a span of 14 years. The findings revealed a consistent
link between higher BMI and an elevated likelihood of developing PsA. Furthermore, a
progressively positive correlation was established between changes in weight starting
from the age of 18 and markers of central obesity, accentuating the risk of PsA. A similar
connection was identified among participants who developed psoriasis during the study’s
follow-up period.

4. The Molecular Link between Psoriasis and Obesity

Adipokines can be roughly categorized into two main groups: those that are consid-
ered “metabolically unfavorable”, such as resistin, and those that are deemed “metabolically
advantageous”, including leptin and adiponectin [38].

Leptin, an adipokine with appetite control, pro-inflammatory, and atherogenic prop-
erties, was found to be increased in obese patients. Because leptin serves as an indicator
of stored energy levels, it acts to suppress food intake. However, when there is leptin
resistance (where high levels of leptin do not operate effectively), it can result in unregu-
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lated eating and subsequent weight gain, further exacerbating insulin resistance [38]. An
increased production of T helper 1 and IL-17A cytokines, which play a central role in the
pathogenesis of psoriasis, was associated with leptin [24]. Several studies on psoriasis
patients reported high levels of leptin, which correlated with obesity and the severity of
the disease [39]. Kyriakou et al. reported no changes in leptin levels following systemic or
topical therapy [40].

An analysis of over 3000 psoriasis patients concluded that adiponectin, an anti-
inflammatory adipokine, presented decreased levels in the psoriasis patients with con-
comitant overweight/obesity, diabetes, or metabolic syndrome [41]. Adiponectin plays
a protective role in preventing insulin resistance [42]. It operates by suppressing inflam-
mation and has demonstrated the capability to reduce the synthesis of TNF-α and IL-6,
while concurrently boosting the generation of anti-inflammatory agents such as IL-10 [43].
Research has indicated an inverse relationship between adiponectin and TNF-α [44]. TNF-α
is recognized for its ability to hinder the generation of adiponectin [44], which explains the
lower levels of adiponectin observed in individuals with psoriasis compared to healthy
individuals. The adiponectin levels did not correlate with the severity of psoriasis and
remained stable over the 52 weeks of treatment with secukinumab or etanercept [41].

Resistin is a pro-inflammatory and atherogenic adipokine; however, unlike leptin and
adiponectin, it can also be produced by keratinocytes. Resistin was shown to correlate with
the severity of psoriasis and to enhance the production of tumor necrosis factor-α (TNF-
α) and interleukin-6 (IL-6), both of them being part of the pathogenesis of psoriasis [17].
Coban et al. found an association between BMI and serum levels of resistin [45]. This
finding is inconsistent among researchers, some of whom also positively correlated resistin
with the WC [46]. Phototherapy and systemic treatments, including methotrexate (MTX),
acitretin, adalimumab, etanercept, infliximab, and ustekinumab, were proven to reduce the
levels of resistin, which is of clinically significant importance [40]. This result could be a
consequence of the improved keratinocyte secretion of resistin, without any therapeutic
adipocyte functional changes. In addition to psoriasis treatment monitoring by imaging
techniques, as well as C-reactive protein, erythrocyte sedimentation rate, fibrinogen, zinc,
and copper levels, resistin could also be a valuable predictive marker [47–49].

The adipose tissue is also responsible for the direct secretion of IL-1β, IL-6, TNF-
α and monocyte chemoattractant protein-1 [25]. It is important to note that these pro-
inflammatory cytokines have the capacity to both promote and suppress the production of
“harmful” and “favorable” adipokines, respectively [38].

5. The Impact of Obesity on the Psoriasis Treatment

The connection between psoriasis and obesity goes beyond their coexistence, as obesity
has been found to significantly impact the effectiveness of psoriasis treatment. Understand-
ing the intricate relationship between these two conditions is crucial for developing tailored
therapeutic approaches that address both psoriasis and obesity concurrently.

Obesity can compromise the efficacy of various psoriasis treatments. Topical treat-
ments, often the first line of defense, may have reduced penetration in individuals with
excess adipose tissue, limiting their effectiveness. Systemic treatments, such as biologics,
may also exhibit altered pharmacokinetics in obese patients, potentially requiring dose
adjustments for optimal outcomes [50].

Insulin resistance, prevalent in obesity, has been linked to psoriasis development
and severity [26]. It can hinder the response to certain treatments by affecting cellular
processes involved in skin regeneration and immune regulation [26]. This emphasizes
the need for a multifaceted approach that considers both dermatological and metabolic
aspects. Obesity’s impact on inflammation and metabolism can hinder the achievement
of psoriasis remission. Persistent low-grade inflammation and metabolic disturbances
may undermine the effectiveness of treatments aimed at suppressing immune responses
or modulating inflammatory pathways. Achieving long-term remission might require
addressing obesity-related factors alongside traditional psoriasis therapies.
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The treatment response in psoriasis, as well as the adverse events, can be influenced
by overweight/obesity. This could be due to the nonalcoholic fatty liver disease associated
with these patients and because several medications have weight-based dosing.

5.1. Methotrexate

Regarding the psoriasis patients treated with MTX, obesity was found to be a greater
risk factor for hepatotoxicity in comparison to alcohol, viral hepatitis, and cumulative
dose of MTX, especially when other risk factors such as smoking or diabetes mellitus
are present. It was suggested that liver transaminase examinations and liver biopsies
should be performed more often than in non-obese psoriasis patients, at lower than 1.5 g
cumulative doses [51,52]. Herron et al. reported that the efficacy of the MTX treatment
of psoriasis was equal between obese and non-obese patients; however, the attrition rate
of 13% in the obese group vs. 3% in the non-obese group (OR = 5.21) was explained by
the lack of progress noticed in the obese patients [53]. In a similar study conducted by
Murray et al., the obese psoriasis patients treated with MTX had a higher chance of losing
response over time [54]. Overall, the use of MTX in obese psoriasis patients should not be
discouraged, but accompanied by early liver biopsy follow-up. Because of its impact on
chronic inflammation, the use of MTX is linked to a reduced likelihood of experiencing
cardiovascular disease and heart attacks. This effect is particularly pronounced when the
medication is administered in lower doses and in conjunction with folic acid [55].

5.2. Cyclosporine

Researchers investigated the connection between obesity and serum levels of cy-
closporine in a group of 16 psoriasis patients [56]. They identified a robust positive correla-
tion between the average serum concentration and the obesity index [56]. Consequently,
when considering a specific cyclosporine dosage, obese individuals are more prone to
exhibit elevated serum levels, heightening the risk of nephrotoxicity compared to those
with normal weight. These findings remained consistent irrespective of hematocrit and
plasma lipids values, implying that obesity exerts an autonomous influence on ciclosporin
levels among psoriasis patients [56]. Vigilant supervision of serum drug levels, blood
pressure, liver function, diabetes, and lipid profile become crucial for obese individuals
undergoing ciclosporin A treatment for psoriasis. In addition to increasing the potential for
toxicity among individuals undergoing cyclosporine treatment, obesity seems to impact
the efficacy of this therapeutic approach. It was demonstrated that modest weight reduc-
tion (equivalent to 5–10% of body weight) resulted in enhanced treatment response when
utilizing lower doses of cyclosporine in obese patients dealing with moderate to severe
psoriasis [57]. Researchers studied the effectiveness of a combination of cyclosporine
(2.5 mg/kg/d) with a low-calorie diet to a control group that received cyclosporine
alone [57]. The study included 61 obese patients (BMI > 30 kg/m2) with moderate to
severe psoriasis. After 24 weeks, the first group experienced an average body weight
reduction of 7% (3.5%), whereas the control group saw a minimal reduction of 0.2% (0.9%).
Notably, 66.7% and 86.7% of patients treated with both ciclosporin and a calorie-controlled
diet achieved a 75% reduction in the Psoriasis Area and Severity Index (PASI 75) and a 50%
reduction (PASI 50), respectively. This was in contrast to 29% and 48.3% of patients treated
solely with ciclosporin (p < 0.001).

5.3. Acitretin

The impact of acitretin on lipid and glucose metabolism was investigated in a group of
10 psoriasis patients over a span of 1 and 3 months of treatment [58]. The alterations noted
in glucose tolerance and lipid metabolism were temporary and showed no correlation
with changes in BMI or the levels of TNF-α or obesity-related hormones (resistin and
adiponectin) [58].
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5.4. Biologics

A multicentric retrospective study on 504 psoriasis patients treated with biologics
reported that the subjects with a BMI <30 were more likely to achieve almost complete
resolution vs. the obese subjects (54.90% vs. 43.45% at week 12 and 66.84% vs. 56.55% at
week 24) [57]. Related to BMI, the long-term efficacy of secukinumab and ustekinumab
recorded a drop (associated with a higher attrition rate), while adalimumab, etanercept,
and ixekizumab were not negatively influenced [57].

In the study by Higa-Sansone et al. [58], a case was documented wherein psoriasis
achieved full remission due to weight loss achieved through bariatric surgery. The authors
suggested that bariatric surgery could be considered as a viable treatment choice for
psoriasis among individuals who are severely obese.

A multicentric retrospective study on 504 psoriasis patients treated with biologics
reported that the subjects with a BMI <30 were more likely to achieve almost complete
resolution vs. the obese subjects (54.90% vs. 43.45% at week 12 and 66.84% vs. 56.55% at
week 24) [59]. Related to BMI, the long-term efficacy of secukinumab and ustekinumab
recorded a drop (associated with a higher attrition rate), while adalimumab, etanercept,
and ixekizumab were not negatively influenced [59].

In the study by Higa-Sansone et al. [60], a case was documented wherein psoriasis
achieved full remission due to weight loss achieved through bariatric surgery. The authors
suggested that bariatric surgery could be considered as a viable treatment choice for
psoriasis among individuals who are severely obese.

Naldi et al. [61] demonstrated an inverse correlation between the consumption of fresh
vegetables and fruits and the severity of psoriasis. However, it is important to note that
this study did not take the caloric intake into consideration.

In conclusion, the impact of obesity on psoriasis treatment is a multidimensional
challenge that underscores the need for integrated care. Recognizing the intricate interplay
between these conditions and considering their combined effects can lead to more effec-
tive and individualized treatment strategies, ultimately improving the quality of life for
individuals living with psoriasis and obesity. Managing psoriasis and obesity requires a
holistic approach that addresses both conditions simultaneously. Lifestyle modifications,
including weight loss, exercise, and a balanced diet, can help reduce inflammation and
improve psoriasis symptoms.

5.5. Semaglutide

Semaglutide is an authorized therapeutic agent for the management of type 2 diabetes
mellitus that functions as a prolonged-acting agonist of the glucagon-like peptide 1 (GLP-1)
receptor [62]. Semaglutide is also one of the most effective available treatments against
obesity, due to increased fullness sensation and decreased appetite [63]. GLP-1 agonists
improved clinical psoriasis in a small number of patients with type 2 diabetes mellitus and
obesity, associated with a decrease in IL-17 and γδ T-cell number [64,65].

5.6. Other Hypolipedemic Drugs

Statins can be used for the treatment of hyperlipidemia and have been proven useful
in psoriasis for reducing the severity, lowering the cardiovascular risk, and improving
the efficacy of topical corticosteroids [66–68]. Statins are also associated with a decreased
overall risk of psoriasis [69]. The beneficial effects of statins on psoriasis can be related to
selective inhibition of leukocyte function antigen-1, inhibition of leukocyte–endothelial
adhesion, stimulation of T natural killer cells, and lowering of C-reactive protein, TNF-α,
IL-1, and IL-6 [66,70]. In some studies, statins had a neutral or even detrimental effect on
psoriasis; therefore, a personalized approach is indicated when considering this drug [71].

The effect of fibrates and glitazones on the treatment of psoriasis is controversial, with
less supporting evidence, providing a path for further studies [71].
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6. The Microbiome in Psoriasis

The microbiome and its connection to psoriasis constitutes a growing topic of medical
research. The microbiome represents the set of microorganisms (bacteria, viruses, fungi)
that live inside and on the surface of the human body, having a significant impact on health.
In patients with psoriasis, a possible link between microbiome imbalances and the onset or
worsening of the condition has been observed.

Recent studies have revealed differences in the composition of the skin microbiome of
psoriasis patients compared to healthy controls. Certain bacterial species may be more or
less abundant in these patients. Microbial imbalances can influence the immune system
and inflammation, thus playing a role in the development and progression of psoriasis.

The human microbiome, which consists of the entire microorganisms that reside
inside and outside the human body, is influenced by nutrition and obesity [72]. Whole-
bacterium translocation [73,74], accumulation of bacterial metabolites (short-chain fatty
acids) [75,76], and altered tryptophan metabolism [77,78] are some mechanisms which link
microbiome imbalances to autoimmune conditions. Infections with group A β-hemolytic
streptococci [79], Staphylococcus aureus, and fungi [80] are well-known triggers and exacer-
bating factors for psoriasis. However, the influence of the microbiome in psoriasis is not so
well understood. IL-17 production is influenced by the gut microbiome and could partially
sustain the pathogenesis of psoriasis [22,81]. Th17 cells and the cytokines they produce
play a significant role in the advancement of psoriasis and the underlying mechanisms of
obesity. This suggests that probiotics, known for their efficacy in addressing obesity, could
also potentially offer a viable approach for treating psoriasis. Microbiomic data could pro-
vide precise molecular signatures for the diagnosis of psoriasis through deoxyribonucleic
acid (DNA) sequencing and downstream analysis protocols [82]. Specifically, in psoriasis,
there is an overrepresentation of Escherichia coli [83], while the Coprococcus genus is
underrepresented [84].

The gut microbiome of obese individuals exhibits lower diversity compared to non-
obese individuals [85,86]. This reduced diversity is marked by a decrease in Gram-negative
bacteria, particularly those belonging to the Bacteroidetes group, and an elevation in
Gram-positive Firmicutes bacteria, which can also be found in psoriasis patients [85,86].

A summary of the skin and gut microbiome in psoriasis patients is represented in
Tables 2 and 3 [87].

Table 2. The skin microbiome in psoriasis [87].

Increased Skin Bacteria in Psoriasis Decreased Skin Bacteria in Psoriasis

Firmicutes Actinobacteria
Streptococci Staphylococci

Proteobacteria Propionibacterium
Corynebacterium Acidobacteria Gp4

Schlegelella
Staphylococci Firmicutes

Rhodobacteraceae Anaerococcus
Campylobacteraceae Deinococcus

Moraxellaceae
Prevotella

Brevundimonas
Finegoldia

Neisseriaceae
Micrococcus

Probiotics, prebiotics, and synbiotics have been studied in psoriasis, in animal and
human models, with promising results involving Lactobacillus pentosus GMNL-77, Lacto-
bacillus sakei proBio-65, Lactobacillus sporogenes, and Bifidobacterium infantis 35624 [88].
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Table 3. The gut microbiome in psoriasis [87].

Increased Gut Bacteria in Psoriasis Decreased Gut Bacteria in Psoriasis

Enterococcaceae Akkermansia
Clostridium citroniae

Streptococcus Coprococcus
Bifidobocterium Coprobacillus

Akkermansia Verrucomicrobia
Faecalibacterium Jenericutes

Firmicutes Mollicutes
Ruminococcus Bacteroides
Megasphaera Lachnospira

Blautia Collinsella
Dorea Sutterella

Christensenella
Parabacteroides

Lactococcus

Lactobacillus casei strain Shirota (LAB13) and Bifidobacterium infantis have been
confirmed to reduce obesity not only in animals, but also in humans [88]. Lactobacillus
probiotics have been successfully used in vitro in imiquimoid-induced psoriasis in mice,
resulting in lower gene expression levels of pro-inflammatory markers such as TNF-α, IL-19,
IL-17A, and IL-23, as well as lower PASI scores [89,90]. A 6–8-week oral administration of
Bifidobacteria infantis 35624 in psoriasis patients not receiving any anti-psoriatic treatment
significantly decreased the plasma levels of C-reactive protein and TNF-α [91].

However, research is still in its early stages, and the complexity of interactions between
the microbiome and psoriasis requires further investigation. Therefore, the connection
between the microbiome and psoriasis is a topic of major interest in medicine, opening new
perspectives in understanding and addressing this condition. Research in this area could
lead to the development of innovative therapeutic strategies, thus improving the lives of
people affected by psoriasis. In the future, personalized treatments that take into account
the individual microbiome could represent a promising direction in the management
of psoriasis. There is a lack of conclusive evidence regarding the long-term impacts
of probiotics, whether utilized as dietary supplements or as supplementary therapeutic
measures. As a result, it is imperative to thoroughly evaluate the safety of these bacterial
agents before considering their use in the management of diverse medical conditions.

7. Recommendations for the Obese Psoriasis Patient

• Patient education on the link between psoriasis and obesity;
• Dietary counseling;
• Lifestyle counseling to combat obesity;
• Psychological and/or psychiatric support to prevent or treat psychological stress and

other mental health disorders;
• Consideration of the use of probiotics in specific patients;
• Consideration of the use of hypolipidemic drugs in specific patients;
• Consideration of bariatric surgery in specific patients.

8. Discussion

In conclusion, there is a clear association between obesity and psoriasis. It is rea-
sonable to argue that obesity can increase the risk of developing psoriasis and vice versa.
The pathophysiology of psoriasis and obesity is intertwined through shared inflamma-
tory pathways and immune dysregulation. Understanding these complex interactions is
essential for providing comprehensive care to individuals affected by both conditions. A
multidisciplinary approach that addresses the underlying mechanisms of both psoriasis
and obesity is key to improving patient outcomes and quality of life.
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Systemic treatment of psoriasis has several challenges, such as decreased compliance,
drug toxicity, and lack of prolonged clinical remission. Effort should be put into addressing
modifiable factors influencing the course of psoriasis, including obesity. Future clinical
studies should assess the efficiency of special diet regimens, such as the Mediterranean diet
and pre- and probiotics in obese patients suffering from psoriasis.
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some dermatological diseases. Rev. Med. Chir. Soc. Med. Nat. Iasi 2008, 112, 253–257.

50. Paroutoglou, K.; Papadavid, E.; Christodoulatos, G.S.; Dalamaga, M. Deciphering the Association Between Psoriasis and Obesity:
Current Evidence and Treatment Considerations. Curr. Obes. Rep. 2020, 9, 165–178. [CrossRef]

51. Berends, M.A.M.; Snoek, J.; de Jong, E.M.G.J.; van de Kerkhof, P.C.M.; van Oijen, M.G.H.; van Krieken, J.H.; Drenth, J.P.H. Liver
injury in long-term methotrexate treatment in psoriasis is relatively infrequent. Aliment. Pharmacol. Ther. 2006, 24, 805–811.
[CrossRef]

52. Montaudié, H.; Sbidian, E.; Paul, C.; Maza, A.; Gallini, A.; Aractingi, S.; Aubin, F.; Bachelez, H.; Cribier, B.; Joly, P.; et al.
Methotrexate in psoriasis: A systematic review of treatment modalities, incidence, risk factors and monitoring of liver toxicity. J.
Eur. Acad. Dermatol. Venereol. JEADV 2011, 25 (Suppl. 2), 12–18. [CrossRef] [PubMed]

53. Herron, M.D.; Hinckley, M.; Hoffman, M.S.; Papenfuss, J.; Hansen, C.B.; Callis, K.P.; Krueger, G.G. Impact of obesity and smoking
on psoriasis presentation and management. Arch. Dermatol. 2005, 141, 1527–1534. [CrossRef] [PubMed]

54. Murray, M.L.; Bergstresser, P.R.; Adams-Huet, B.; Cohen, J.B. Relationship of psoriasis severity to obesity using same-gender
siblings as controls for obesity. Clin. Exp. Dermatol. 2009, 34, 140–144. [CrossRef] [PubMed]

55. Micha, R.; Imamura, F.; Wyler von Ballmoos, M.; Solomon, D.H.; Hernán, M.A.; Ridker, P.M.; Mozaffarian, D. Systematic review
and meta-analysis of methotrexate use and risk of cardiovascular disease. Am. J. Cardiol. 2011, 108, 1362–1370. [CrossRef]

56. Shibata, N.; Hayakawa, T.; Hoshino, N.; Minouchi, T.; Yamaji, A.; Uehara, M. Effect of obesity on cyclosporine trough concentra-
tions in psoriasis patients. Am. J. Health-Syst. Pharm. 1998, 55, 1598–1602. [CrossRef] [PubMed]

57. Gisondi, P.; Del Giglio, M.; Di Francesco, V.; Zamboni, M.; Girolomoni, G. Weight loss improves the response of obese patients with
moderate-to-severe chronic plaque psoriasis to low-dose cyclosporine therapy: A randomized, controlled, investigator-blinded
clinical trial. Am. J. Clin. Nutr. 2008, 88, 1242–1247.

58. Corbetta, S.; Angioni, R.; Cattaneo, A.; Beck-Peccoz, P.; Spada, A. Effects of retinoid therapy on insulin sensitivity, lipid profile
and circulating adipocytokines. Eur. J. Endocrinol. 2006, 154, 83–86. [CrossRef]

59. Pirro, F.; Caldarola, G.; Chiricozzi, A.; Burlando, M.; Mariani, M.; Parodi, A.; Peris, K.; De Simone, C. Impact of Body Mass Index
on the Efficacy of Biological Therapies in Patients with Psoriasis: A Real-World Study. Clin. Drug Investig. 2021, 41, 917–925.
[CrossRef]

60. Higa-Sansone, G.; Szomstein, S.; Soto, F.; Brasecsco, O.; Cohen, C.; Rosenthal, R.J. Psoriasis remission after laparoscopic Roux-en-Y
gastric bypass for morbid obesity. Obes. Surg. 2004, 14, 1132–1134. [CrossRef]

61. Naldi, L.; Parazzini, F.; Peli, L.; Chatenoud, L.; Cainelli, T. Dietary factors and the risk of psoriasis. Results of an Italian case-control
study. Br. J. Dermatol. 1996, 134, 101–106.

62. Goncalves, E.; Bell, D.S. Efficacy of semaglutide versus liraglutide in clinical practice. Diabetes Metab. 2020, 46, 515–517. [CrossRef]
[PubMed]

63. Anam, M.; Maharjan, S.; Amjad, Z.; Abaza, A.; Vasavada, A.M.; Sadhu, A.; Valencia, C.; Fatima, H.; Nwankwo, I. Efficacy
of Semaglutide in Treating Obesity: A Systematic Review of Randomized Controlled Trials (RCTs). Cureus 2022, 14, e32610.
[CrossRef] [PubMed]

64. Costanzo, G.; Curatolo, S.; Busà, B.; Belfiore, A.; Gullo, D. Two birds one stone: Semaglutide is highly effective against severe
psoriasis in a type 2 diabetic patient. Endocrinol. Diabetes Metab. Case Rep. 2021, 2021, 21-0007. [CrossRef] [PubMed]

65. Buysschaert, M.; Baeck, M.; Preumont, V.; Marot, L.; Hendrickx, E.; Van Belle, A.; Dumoutier, L. Improvement of psoriasis during
glucagon-like peptide-1 analogue therapy in type 2 diabetes is associated with decreasing dermal γδ T-cell number: A prospective
case-series study. Br. J. Dermatol. 2014, 171, 155–161. [CrossRef] [PubMed]

66. Trong, H.N.; Tat, T.N.; Anh, T.T.N.; Uyen, N.P.; Van, T.N.; Hau, K.T.; Gandolfi, M.; Satolli, F.; Feliciani, C.; Tirant, M.; et al. Efficacy
of Adding Oral Simvastatin to Topical Therapy for Treatment of Psoriasis: The Vietnamese Experience. Open Access Maced. J. Med.
Sci. 2019, 7, 237–242. [CrossRef] [PubMed]

67. Garshick, M.S.; Drenkova, K.; Barrett, T.J.; Schlamp, F.; Fisher, E.A.; Katz, S.; Jelic, S.; Neimann, A.L.; Scher, J.U.; Krueger, J.; et al.
A Randomized Open-Label Clinical Trial of Lipid-Lowering Therapy in Psoriasis to Reduce Vascular Endothelial Inflammation. J.
Investig. Dermatol. 2022, 142, 1749–1752.e4. [CrossRef] [PubMed]

68. Naseri, M.; Hadipour, A.; Sepaskhah, M.; Namazi, M.R. The Remarkable Beneficial Effect of Adding Oral Simvastatin to Topical
Betamethasone for Treatment of Psoriasis: A Double-blind, Randomized, Placebo-controlled Study. Niger. J. Med. 2010, 19, 58–61.
[CrossRef]

https://doi.org/10.5021/ad.2016.28.1.74
https://www.ncbi.nlm.nih.gov/pubmed/26848221
https://doi.org/10.1007/s00403-011-1159-3
https://www.ncbi.nlm.nih.gov/pubmed/21681565
https://doi.org/10.3892/etm.2020.8535
https://www.ncbi.nlm.nih.gov/pubmed/32508991
https://doi.org/10.3892/etm.2019.7957
https://www.ncbi.nlm.nih.gov/pubmed/31819765
https://doi.org/10.1007/s13679-020-00380-3
https://doi.org/10.1111/j.1365-2036.2006.03047.x
https://doi.org/10.1111/j.1468-3083.2011.03991.x
https://www.ncbi.nlm.nih.gov/pubmed/21388454
https://doi.org/10.1001/archderm.141.12.1527
https://www.ncbi.nlm.nih.gov/pubmed/16365253
https://doi.org/10.1111/j.1365-2230.2008.02791.x
https://www.ncbi.nlm.nih.gov/pubmed/19018791
https://doi.org/10.1016/j.amjcard.2011.06.054
https://doi.org/10.1093/ajhp/55.15.1598
https://www.ncbi.nlm.nih.gov/pubmed/9706187
https://doi.org/10.1530/eje.1.02057
https://doi.org/10.1007/s40261-021-01080-z
https://doi.org/10.1381/0960892041975569
https://doi.org/10.1016/j.diabet.2019.10.001
https://www.ncbi.nlm.nih.gov/pubmed/31606525
https://doi.org/10.7759/cureus.32610
https://www.ncbi.nlm.nih.gov/pubmed/36654602
https://doi.org/10.1530/EDM-21-0007
https://www.ncbi.nlm.nih.gov/pubmed/34463640
https://doi.org/10.1111/bjd.12886
https://www.ncbi.nlm.nih.gov/pubmed/24506139
https://doi.org/10.3889/oamjms.2019.060
https://www.ncbi.nlm.nih.gov/pubmed/30745969
https://doi.org/10.1016/j.jid.2021.07.190
https://www.ncbi.nlm.nih.gov/pubmed/34808233
https://doi.org/10.4314/njm.v19i1.54216


Life 2023, 13, 1947 13 of 14

69. Wolkenstein, P.; Revuz, J.; Roujeau, J.C.; Bonnelye, G.; Grob, J.J.; Bastuji-Garin, S.; French Society of Dermatology. Psoriasis
in France and associated risk factors: Results of a case-control study based on a large community survey. Dermatology 2009,
218, 103–109. [CrossRef]

70. Ghazizadeh, R.; Tosa, M.; Ghazizadeh, M. Clinical improvement in psoriasis with treatment of associated hyperlipidemia. Am. J.
Med. Sci. 2011, 341, 394–398. [CrossRef]

71. Matwiejuk, M.; Mysliwiec, H.; Jakubowicz-Zalewska, O.; Chabowski, A.; Flisiak, I. Effects of Hypolipidemic Drugs on Psoriasis.
Metabolites 2023, 13, 493. [CrossRef]

72. Ley, R.E.; Bäckhed, F.; Turnbaugh, P.; Lozupone, C.A.; Knight, R.D.; Gordon, J.I. Obesity alters gut microbial ecology. Proc. Natl.
Acad. Sci. USA 2005, 102, 11070–11075. [CrossRef] [PubMed]

73. Manfredo Vieira, S.; Hiltensperger, M.; Kumar, V.; Zegarra-Ruiz, D.; Dehner, C.; Khan, N.; Costa, F.R.C.; Tiniakou, E.; Greiling, T.;
Ruff, W.; et al. Translocation of a gut pathobiont drives autoimmunity in mice and humans. Science 2018, 359, 1156–1161.
[CrossRef] [PubMed]

74. Zegarra-Ruiz, D.F.; El Beidaq, A.; Iñiguez, A.J.; Lubrano Di Ricco, M.; Manfredo Vieira, S.; Ruff, W.E.; Mubiru, D.; Fine,
R.L.; Sterpka, J.; Greiling, T.M.; et al. A Diet-Sensitive Commensal Lactobacillus Strain Mediates TLR7-Dependent Systemic
Autoimmunity. Cell Host Microbe 2019, 25, 113–127.e6. [CrossRef] [PubMed]

75. Mariño, E.; Richards, J.L.; McLeod, K.H.; Stanley, D.; Yap, Y.A.; Knight, J.; McKenzie, C.; Kranich, J.; Oliveira, A.C.;
Rossello, F.J.; et al. Gut microbial metabolites limit the frequency of autoimmune T cells and protect against type 1 diabetes. Nat.
Immunol. 2017, 18, 552–562. [CrossRef] [PubMed]

76. Maslowski, K.M.; Vieira, A.T.; Ng, A.; Kranich, J.; Sierro, F.; Yu, D.; Schilter, H.C.; Rolph, M.S.; Mackay, F.; Artis, D.; et al.
Regulation of inflammatory responses by gut microbiota and chemoattractant receptor GPR43. Nature 2009, 461, 1282–1286.
[CrossRef] [PubMed]

77. Cervantes-Barragan, L.; Chai, J.N.; Tianero, M.D.; Di Luccia, B.; Ahern, P.P.; Merriman, J.; Cortez, V.S.; Caparon, M.G.; Donia, M.S.;
Gilfillan, S.; et al. Lactobacillus reuteri induces gut intraepithelial CD4+CD8αα+ T cells. Science 2017, 357, 806–810. [CrossRef]
[PubMed]

78. Rothhammer, V.; Mascanfroni, I.D.; Bunse, L.; Takenaka, M.C.; Kenison, J.E.; Mayo, L.; Chao, C.-C.; Patel, B.; Yan, R.;
Blain, M.; et al. Type I interferons and microbial metabolites of tryptophan modulate astrocyte activity and central nervous
system inflammation via the aryl hydrocarbon receptor. Nat. Med. 2016, 22, 586–597. [CrossRef] [PubMed]

79. Valdimarsson, H.; Baker, B.S.; Jónsdóttir, I.; Powles, A.; Fry, L. Psoriasis: A T-cell-mediated autoimmune disease induced by
streptococcal superantigens? Immunol. Today 1995, 16, 145–149. [CrossRef]

80. Fry, L.; Baker, B.S. Triggering psoriasis: The role of infections and medications. Clin. Dermatol. 2007, 25, 606–615. [CrossRef]
81. Kumar, P.; Monin, L.; Castillo, P.; Elsegeiny, W.; Horne, W.; Eddens, T.; Vikram, A.; Good, M.; Schoenborn, A.A.; Bibby, K.; et al.

Intestinal Interleukin-17 Receptor Signaling Mediates Reciprocal Control of the Gut Microbiota and Autoimmune Inflammation.
Immunity 2016, 44, 659–671. [CrossRef]

82. Forbes, J.D.; Van Domselaar, G.; Bernstein, C.N. The Gut Microbiota in Immune-Mediated Inflammatory Diseases. Front. Microbiol.
2016, 7, 1081. [CrossRef]

83. Eppinga, H.; Sperna Weiland, C.J.; Thio, H.B.; van der Woude, C.J.; Nijsten, T.E.C.; Peppelenbosch, M.P.; Konstantinov, S.R.
Similar Depletion of Protective Faecalibacterium prausnitzii in Psoriasis and Inflammatory Bowel Disease, but not in Hidradenitis
Suppurativa. J. Crohns Colitis 2016, 10, 1067–1075. [CrossRef] [PubMed]

84. Scher, J.U.; Ubeda, C.; Artacho, A.; Attur, M.; Isaac, S.; Reddy, S.M.; Marmon, S.; Neimann, A.; Brusca, S.; Patel, T.; et al.
Decreased bacterial diversity characterizes the altered gut microbiota in patients with psoriatic arthritis, resembling dysbiosis in
inflammatory bowel disease. Arthritis Rheumatol. 2015, 67, 128–139. [CrossRef]

85. Turnbaugh, P.J.; Hamady, M.; Yatsunenko, T.; Cantarel, B.L.; Duncan, A.; Ley, R.E.; Sogin, M.L.; Jones, W.J.; Roe, B.A.;
Affourtit, J.P.; et al. A core gut microbiome in obese and lean twins. Nature 2009, 457, 480–484. [CrossRef] [PubMed]

86. Ley, R.E.; Turnbaugh, P.J.; Klein, S.; Gordon, J.I. Human gut microbes associated with obesity. Nature 2006, 444, 1022–1023.
[CrossRef] [PubMed]

87. Hsu, D.K.; Fung, M.A.; Chen, H.-L. Role of skin and gut microbiota in the pathogenesis of psoriasis, an inflammatory skin disease.
Med. Microecol. 2020, 4, 100016. [CrossRef]

88. Chen, L.; Li, J.; Zhu, W.; Kuang, Y.; Liu, T.; Zhang, W.; Chen, X.; Peng, C. Skin and Gut Microbiome in Psoriasis: Gaining Insight
Into the Pathophysiology of It and Finding Novel Therapeutic Strategies. Front. Microbiol. 2020, 11, 589726. [CrossRef] [PubMed]

89. Chen, Y.-H.; Wu, C.-S.; Chao, Y.-H.; Lin, C.-C.; Tsai, H.-Y.; Li, Y.-R.; Chen, Y.-Z.; Tsai, W.-H.; Chen, Y.-K. Lactobacillus pentosus
GMNL-77 inhibits skin lesions in imiquimod-induced psoriasis-like mice. J. Food Drug Anal. 2017, 25, 559–566. [CrossRef]

https://doi.org/10.1159/000182258
https://doi.org/10.1097/MAJ.0b013e3181ff8eeb
https://doi.org/10.3390/metabo13040493
https://doi.org/10.1073/pnas.0504978102
https://www.ncbi.nlm.nih.gov/pubmed/16033867
https://doi.org/10.1126/science.aar7201
https://www.ncbi.nlm.nih.gov/pubmed/29590047
https://doi.org/10.1016/j.chom.2018.11.009
https://www.ncbi.nlm.nih.gov/pubmed/30581114
https://doi.org/10.1038/ni.3713
https://www.ncbi.nlm.nih.gov/pubmed/28346408
https://doi.org/10.1038/nature08530
https://www.ncbi.nlm.nih.gov/pubmed/19865172
https://doi.org/10.1126/science.aah5825
https://www.ncbi.nlm.nih.gov/pubmed/28775213
https://doi.org/10.1038/nm.4106
https://www.ncbi.nlm.nih.gov/pubmed/27158906
https://doi.org/10.1016/0167-5699(95)80132-4
https://doi.org/10.1016/j.clindermatol.2007.08.015
https://doi.org/10.1016/j.immuni.2016.02.007
https://doi.org/10.3389/fmicb.2016.01081
https://doi.org/10.1093/ecco-jcc/jjw070
https://www.ncbi.nlm.nih.gov/pubmed/26971052
https://doi.org/10.1002/art.38892
https://doi.org/10.1038/nature07540
https://www.ncbi.nlm.nih.gov/pubmed/19043404
https://doi.org/10.1038/4441022a
https://www.ncbi.nlm.nih.gov/pubmed/17183309
https://doi.org/10.1016/j.medmic.2020.100016
https://doi.org/10.3389/fmicb.2020.589726
https://www.ncbi.nlm.nih.gov/pubmed/33384669
https://doi.org/10.1016/j.jfda.2016.06.003


Life 2023, 13, 1947 14 of 14

90. Rather, I.A.; Bajpai, V.K.; Huh, Y.S.; Han, Y.-K.; Bhat, E.A.; Lim, J.; Paek, W.K.; Park, Y.-H. Probiotic Lactobacillus sakei proBio-65
Extract Ameliorates the Severity of Imiquimod Induced Psoriasis-Like Skin Inflammation in a Mouse Model. Front. Microbiol.
2018, 9, 1021. [CrossRef]

91. Groeger, D.; O’Mahony, L.; Murphy, E.F.; Bourke, J.F.; Dinan, T.G.; Kiely, B.; Shanahan, F.; Quigley, E.M.M. Bifidobacterium
infantis 35624 modulates host inflammatory processes beyond the gut. Gut Microbes 2013, 4, 325–339. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3389/fmicb.2018.01021
https://doi.org/10.4161/gmic.25487

	Introduction 
	Materials and Methods 
	Psoriasis and Obesity 
	The Molecular Link between Psoriasis and Obesity 
	The Impact of Obesity on the Psoriasis Treatment 
	Methotrexate 
	Cyclosporine 
	Acitretin 
	Biologics 
	Semaglutide 
	Other Hypolipedemic Drugs 

	The Microbiome in Psoriasis 
	Recommendations for the Obese Psoriasis Patient 
	Discussion 
	References

