@ﬁ SPANDIDOS
,3,‘ PUBLICATIONS

EXPERIMENTAL AND THERAPEUTIC MEDICINE 23: 179, 2022

Metabolic comorbidities of psoriasis (Review)

DACIANA ELENA BRANISTEANU'", RUXANDRA ANGELA PIRVULESCU??, ALINA ELENA SPINU*,
ELENA ANDRESE PORUMB?®, MIHAELA COJOCARU*, ALIN CODRUT NICOLESCU®",
DANIEL CONSTANTIN BRANISTEANU’, CATALINA IOANA BRANISTEANU®",
ANDREEA DIMITRIU’, ANISIA IULIANA ALEXA!® and MIHAELA PAULA TOADER'!

1Department of Dermatology, ‘Grigore T. Popa’ University of Medicine and Pharmacy, 700115 Iasi;

2Department of Ophthalmology, ‘Carol Davila’ University of Medicine and Pharmacy, 050474 Bucharest;

3Ophthalmology Clinic, Emergency University Hospital, 050098 Bucharest;

4Department of Dermatology, Railway Clinical Hospital, 700506 Iasi; 5Department of Dermatology,

*St. Spiridon’ Clinical Emergency County Hospital, 700111 Iasi; 6Department of Dermatology,

‘Roma’ Medical Center for Diagnosis and Treatment, 011773 Bucharest; 7Depalrtment of Ophthalmology and

8Faculty of Medicine, ‘Grigore T. Popa’ University of Medicine and Pharmacy, 700115 Tasi;

9Department of Dermatology, ‘Arcadia’ Hospitals and Medical Centers, 700620 Iasi;

Departments of 10Ophthalmology and ''Oral Dermatology,

‘Grigore T. Popa’ University of Medicine and Pharmacy, 700115 Tasi, Romania

Received October 15, 2021; Accepted November 16, 2021

DOI: 10.3892/etm.2021.11102

Abstract. Psoriasis is a chronic inflammatory and
immune-mediated condition, which is no longer considered
as being limited to the skin, but may affect the entire body.
Epidemiological studies have shown that certain disorders,
including obesity, diabetes, liver abnormalities, elevated
lipid levels in the blood and metabolic syndrome, may occur
more frequently in patients with psoriasis compared with
the general population. As psoriasis is a chronic disease, the
frequently associated comorbidities must be identified early
to ensure timely treatment and, possibly, their prevention.
Comorbidities often manifest clinically 1-2 years after the
onset of psoriasis and are commonly seen in patients with
severe forms of the disease. The association between psoriasis
and its comorbidities is not coincidental, but rather based on
common pathophysiological mechanisms and risk factors that
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underlie the increased frequency of comorbidities in patients
with psoriasis. The aim of the present review was to emphasize
the important role of dermatologists in the early recognition
of comorbidities in patients with psoriasis, with a focus on
metabolic comorbidities, precisely because the dermatologists
are usually the first medical contact due to the predominance
of skin lesions. Therefore, these specialists have the responsi-
bility to inform patients on the association between psoriasis
and possible multiple comorbidities, devise prevention and
treatment plans, or even redirect patients to other specialists.
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1. Introduction

Psoriasis is a chronic immune-mediated inflammatory
disease, characterized by keratinocyte proliferation, that is
characterized by well-defined red plaques with silvery-white
scales, which can involve any region of the skin (and other
components of the integumentary system, including the nails),
but is usually located on the elbows, knees, scalp and presacral
region (1,2). With a prevalence of 0.1-3% in various popula-
tions, psoriasis can start at any age (but often presents between
15 and 30 years) and appears to be equally common in both
male and female patients (1,2). As regards the pathogenesis
of psoriasis, it involves a genetic component (association with
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HLA-Cw6 and a positive family history) and an immune
dysfunction, with the added contribution of numerous envi-
ronmental factors (including infections, trauma, medications
and psychological stress) (3). The immune response is charac-
terized by the proliferation of T helper (Th)l, Th17 and Th22
cells, which results in the production of proinflammatory
mediators, including IFN-vy, IL-6, IL-22 and TNF-a, which
serve an important role in maintaining chronic inflammation
in psoriasis (2,4,5).

Although skin involvement is often the most prominent
manifestation, the recognition of psoriasis as a multisystemic
chronic inflammatory disorder is essential for early identifica-
tion of comorbidities. Moderate to severe psoriasis is frequently
associated with a higher incidence of serious comorbidities,
including psoriatic arthritis, cardiovascular diseases, meta-
bolic disorders, malignancy and severely compromised quality
of life (1,6,7). The association of metabolic comorbidities, or
even metabolic syndrome, with psoriasis has been suggested,
as psoriatic patients, particularly women, have at least twice
the risk of developing these comorbidities compared with the
general population. Among the metabolic comorbidities, those
most commonly associated with psoriasis are obesity, diabetes,
non-alcoholic fatty liver disease, atherogenic dyslipidemia and
metabolic syndrome, the latter comprising a constellation of
disorders that include abdominal obesity, high blood pressure,
dyslipidemia and increased insulin resistance, which are all
important cardiovascular risk factors (8).

A literature search was conducted using the electronic
databases Google Scholar, PubMed, Key Elsevier, UpToDate
and Medscape for the terms ‘psoriasis’ in combination with
‘metabolic comorbidities’, ‘management of psoriasis’, ‘obesity’,
‘diabetes mellitus’, ‘metabolic syndrome’ and ‘dyslipidemia’.
A total of 54 publications found in the literature, including
case reports, case series and literature review-type papers,
were herein combined into a concise report of psoriasis-related
metabolic comorbidities.

2. Metabolic comorbidities of psoriasis

Obesity is a complex chronic disease that affects a large propor-
tion of the general population. This condition is attributed
to both genetic and environmental factors, and is measured
by the body mass index (BMI=weight in kg divided by the
square of the height in m), with higher BMI values correlating
with a higher percentage of body fat (9). The most relevant
parameters for obesity are the degree of intra-abdominal fat
(visceral adiposity) and increased waist circumference, which
independently constitute an increased risk of type 2 diabetes
mellitus, cardiovascular disease, hypertension, sleep apnea,
stroke and certain types of cancer, with reduced life expec-
tancy (10,11). Obesity is one of the comorbidities commonly
associated with psoriasis; it is more prevalent among patients
with severe compared with mild psoriasis, and approximately
twice as common among patients with psoriasis compared with
the general population, with numerous studies showing that
patients with psoriasis are more frequently overweight (BMI
>25 but <30 kg/m?) or even obese (BMI 230 kg/m?) (3,6,12-14).
Obesity is recognized as an independent risk factor for psori-
asis, but is also an important risk factor for cardiovascular
disease, type 2 diabetes mellitus, obstructive sleep apnea and

osteoarthritis, and it is a leading cause of premature death,
with recent population-based studies showing an increasing
number of adults and children affected (12,15-19). It has long
remained unclear whether obesity is a risk factor for the devel-
opment of psoriasis or its consequence. However, regardless
of cause and effect, it has been found that there is an associa-
tion between obesity and the development and progression of
psoriasis (increased BMI is associated with a higher degree of
psoriasis severity) (2,20-22). Given the fact that the prevalence
of psoriasis is increasing while the genetic basis has remained
the same, it is believed that environmental factors, including
lifestyle and dietary habits, which are modifiable risk factors
in the pathogenesis of psoriasis, play an important role in
this growing prevalence (2,22). In industrialized countries,
high-fat, high-salt and high-sugar diets with excessive caloric
intake are increasingly promoted, resulting in food intake that
is inversely proportional to energy consumption, ultimately
leading to the storage of excess energy deposits as body fat (2).

Regarding the mechanisms underlying the obesity-psoriasis
association, they comprise a common chronic inflammatory
condition, low physical activity, poor eating habits and high
alcohol consumption, possibly resulting from the psychosocial
impact of psoriasis on patients. Increased release of free fatty
acids from white adipocytes, which, in turn, lead to increased
serum fatty acid levels, is a key component in the pathogenesis
of several diseases associated with obesity, including psoriasis.
Adipose tissue is considered to be a true endocrine organ that
secretes a multitude of soluble mediators involved in immunity,
inflammation, and metabolic and appetite regulation (2,22).
Adipokines (mediators secreted by adipose tissue) include
classic cytokines, such as IL-6, TNF-a and leptin-specific
molecules, adiponectin, resistin and visfatin, which exert
proinflammatory effects that may contribute to the inflamma-
tory status in psoriasis, which may explain the increased risk
of psoriasis in obese patients (2,20,22,23). Thus, weight loss
in these patients may reduce the risk and severity of psoriasis
by lowering the levels of leptin and proinflammatory cyto-
kines (20,23). Another feature that supports the coexistence of
obesity with psoriasis is the presence of the HLA-Cw6 gene;
this is a major psoriasis sensitivity gene, which is also associ-
ated with obesity and has been shown to increase the risk of
patients developing psoriasis (2).

As regards treatment, studies have shown the association
of obesity with a low response to systemic and biological treat-
ment for psoriasis, but also with numerous side effects when
obesity is associated with other conditions (such as metabolic
syndrome and non-alcoholic steatohepatitis) (2,9,24). The
hepatotoxic side effects of methotrexate therapy are more
aggravated by the association with obesity rather than by the
association with viral hepatitis or alcohol consumption, which
necessitates rigorous monitoring of hepatic transaminase
levels. At the same time, obesity in the long term can lead to
the loss of the therapeutic response to methotrexate (2). During
systemic therapy with cyclosporine (a lipophilic drug), obesity
was shown to exacerbate nephrotoxicity due to elevated serum
levels of cyclosporine in overweight or obese patients (21).
Biological anti-TNF-a agents, which currently form the basis
of psoriasis therapy, are also affected by increased BMI. Some
studies have shown that the decrease in the psoriasis area and
severity index (PASI) during therapy with anti-TNF-a agents
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has been negatively affected in patients with elevated BMI; on
the other hand, this therapy may lead to weight gain of treated
patients, possibly due to the reduced release of leptin, which
causes hyperphagia (2,24).

Diabetes mellitus is a group of metabolic disorders
characterized by hyperglycemia resulting from insufficient
secretion or decreased action of insulin (25). The diagnostic
criteria for diabetes are as follows: Symptoms of diabetes
associated with occasional plasma glucose concentra-
tion =200 mg/dl or elevated fasting plasma glucose level
=126 mg/dl or 2-h postload glucose =200 mg/dl (25).
Glycated hemoglobin (HbAlc) level is another measure
used to reflect the average plasma glucose levels over the
previous 6-10 weeks (15,25,26). An HbAlc level =6.5%
(=48 mmol/mol) is considered sufficient for diagnosing
diabetes mellitus (26). As diabetes itself is a cardiovas-
cular risk factor, when associated with psoriasis it carries
a significant risk of metabolic syndrome or cardiovascular
events (16,25,26). Several studies have evaluated and
reported the association between psoriasis and diabetes,
suggesting a probable pathophysiological link between
the two diseases (22,23,27). The increase in the levels of
TNF-a, a proinflammatory cytokine that plays an important
role in the pathogenesis of insulin resistance by reducing the
tyrosine kinase activity of the insulin receptor, is a patho-
genetic link between psoriasis and type 2 diabetes (23).
Furthermore, in some studies, the upward regulation of
the IL-23/Th17 axis appears to be key to the explanation
of the cardiometabolic comorbidities in psoriasis (17,21,23).
Certain altered immune pathways in psoriasis, such as
T-cell subtype 1 pathways and irregular oxidative and
angiogenic mechanisms, may also predispose to reduced
glucose tolerance and diabetes (27). Although it is unclear
whether diabetes precedes psoriasis, most studies on the
incidence of diabetes mellitus suggest that the majority of
the patients develop diabetes after a diagnosis of psoriasis,
with the highest risk occurring in patients with a severe form
of psoriasis, who appear to be more likely to develop micro-
and macrovascular complications compared with patients
without psoriasis (11,27).

Studies have shown that psoriasis and type 2 diabetes
share common risk factors, and individuals who develop
psoriasis at a younger age have a significantly increased risk
of type 2 diabetes, which further emphasizes that psoriasis is
a systemic inflammatory disorder (13,15,27). As psoriasis is
a chronic inflammatory disease associated with the expan-
sion and activation of Thl and Th17 T cells in the skin,
with the production of cytokines such as TNF-a, C-reactive
protein (CRP) and IL-6, an inflammatory basis for diabetes
has also been identified and low-grade inflammation has been
shown to precede and predict the development of insulin
resistance and diabetes. Thus, inflammatory cytokines, such as
IL-6 and TNF-a, have been associated with insulin resistance
and the onset of type 2 diabetes (5,13). Moreover, adipocyto-
kines (leptin and adiponectin), obesity (increased BMI), as
well as behavioral characteristics, such as smoking, play key
roles in the association of psoriasis with diabetes (13,20,28).
In summary, the immune-mediated inflammatory process,
metabolic biomarkers and environmental factors are the main
potential factors underlying the association between psoriasis
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and diabetes. Patients with psoriasis, particularly those with
a severe form, should be educated regarding the increased
risk of developing diabetes, and dermatologists should recom-
mend more intensive screening in order to identify the onset
of diabetes and administer treatment in a timely manner (27).

Patients with psoriasis have a markedly higher risk of
developing liver abnormalities compared with the general
population, the most common being non-alcoholic fatty liver
disease (NAFLD), alcoholic hepatitis, drug-induced hepatitis
and neutrophilic cholangitis (29). The manifestations of
NAFLD may range from hepatic steatosis, which has a favor-
able prognosis, to non-alcoholic steatohepatitis, which may
result in fibrosis, cirrhosis and hepatocellular carcinoma over
time. Previous studies revealed that the prevalence of ultra-
sound-diagnosed NAFLD was notably higher among patients
with psoriasis, regardless of daily alcohol consumption,
smoking history, serum levels of alanine aminotransferase
or the presence of metabolic syndrome (22,30). It has been
reported in the literature that patients with psoriasis develop
more severe forms of NAFLD (steatohepatitis and advanced
fibrosis) and, at the same time, patients with NAFLD tend to
suffer from more severe forms of psoriasis. The severe forms
of NAFLD are more commonly associated with exacerbated
systemic/hepatic insulin resistance, atherogenic dyslipidemia
and the release of proinflammatory, procoagulant, pro-oxidant
and profibrogenic mediators [CRP, fibrinogen, IL-6, plas-
minogen activator inhibitor-1 (PAI-1) and TGF-f], which
negatively affect the severity of psoriasis through increased
proliferation of keratinocytes, maintenance of inflammation
and upregulation of various vascular adhesion molecules (30).
All these changes represent the true pathogenic links between
NAFLD and psoriasis, which are a common finding in diseases
associated with psoriasis (22,30).

Liver comorbidities limit treatment options for psoriasis;
therefore, they require early identification and continuous
monitoring. As NAFLD has a fairly high prevalence among
patients with psoriasis, potentially hepatotoxic drugs
(e.g., methotrexate and acitretin) should be administered with
caution to patients with these diseases. NAFLD is a relative
contraindication to methotrexate treatment, but a more aggres-
sive monitoring of liver function can be achieved by liver
biopsies at the time of initiation and at a cumulative dose of
1.0-1.5 g methotrexate (10). Non-invasive tests can also be used
to detect liver fibrosis, including serological tests (Fibrotest
and Fibroscan) and radiological imaging (ultrasound-based
elastography, magnetic resonance elastography, pulsed
acoustic radiation imaging and cross-sectional imaging), but
without guaranteeing the safety of long-term methotrexate
therapy (10,29).

In conclusion, dermatologists should be aware not only
of the high prevalence of NAFLD in patients with severe
psoriasis, but also that liver function can be affected in psori-
asis, both due to the disease itself and through several other
associated factors (18,25). The presence of other comorbidi-
ties is also a risk factor for impaired liver function (diabetes
mellitus due to insulin resistance, which is an etiological factor
for NAFLD, obesity and signs of metabolic syndrome, among
others); in addition, hepatotoxic medication for the treatment
of psoriasis and other comorbidities may cause impaired
hepatic function (22,29).
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Atherogenic dyslipidemia, characterized by elevated
plasma concentrations of triglycerides, very low-density
lipoproteins and low-density lipoproteins (LDL), as well as
low serum concentrations of high-density lipoprotein (HDL)
cholesterol, has been reported by numerous studies in
association with psoriasis, particularly severe forms of the
disease (26,31-33). These altered plasma lipid concentrations
were frequently observed at the onset of psoriasis, being inde-
pendent of sex, age, BMI, blood pressure, smoking or alcohol
consumption, which may suggest that dyslipoproteinemia
may be genetically determined, with apolipoprotein E gene
polymorphism already being reported in association with the
hyperlipidemia observed in psoriasis (32,33). HDL-cholesterol,
which is considered as the ‘good cholesterol’, is responsible
for reverse cholesterol transport and has antioxidant and
anti-inflammatory properties through regulating dendritic
cell differentiation and reducing T-cell activation and IL-12
production (22). However, under conditions of chronic inflam-
mation, such as in psoriasis, these beneficial effects are greatly
reduced, but may be restored by psoriasis therapy (22). On the
other hand, LDL-cholesterol, referred to as the ‘bad choles-
terol’, accumulates in the blood vessels, where it generates
reactive oxygen species and affects the function of vascular
endothelial cells; in addition, its increase is associated with the
increase of TNF-a levels in severe forms of psoriasis (22,34).
However, the detection of an abnormal lipid profile in psoriasis
may also be attributed to anti-psoriasis therapy (retinoids
or cyclosporine) or impaired digestive function (increased
lipid absorption) (33). Abnormal lipid metabolism has been
considered as an important etiopathogenic factor in psoriasis.
The production of proinflammatory cytokines that underlie
the pathophysiology of psoriasis also contribute to obesity,
insulin resistance, dyslipidemia, endothelial dysfunction and
increased oxidative stress, thereby exerting pro-atherogenic
effects (32,33).

One of the most significant comorbidities found in
patients with psoriasis is the metabolic syndrome, a patho-
logical condition with a wide range of manifestations, such
as visceral obesity, insulin resistance/elevated fasting glucose
level, dyslipidemia (elevated LDL-cholesterol, decreased
HDL-cholesterol and elevated triglyceride levels) and hyper-
tension, which represent major risk factors for cardiovascular
diseases (8,35-37). There are some differences between the
major criteria for the clinical diagnosis of metabolic syndrome,
but the latest guidelines (IDF/NHBLI/AHA/World Heart
Federation/International Atherosclerosis Society/International
Association for the Study of Obesity, 2009) propose the
presence of =3 of the following 5 criteria: Increased waist
circumference with population-specific and country-specific
criteria (in Europid >94 cm for men or >80 cm for women),
triglyceride level =1.7 mmol/l (=150 mg/dl) or drug treat-
ment, HDL cholesterol <1.0 mmol/l (<40 mg/dl) in men or
<1.3 mmol/l (<50 mg/dl) in women or drug treatment, high
blood pressure =130/85 mmHg or drug treatment and fasting
plasma glucose =5.6 mmol/l (=100 mg/dl) or drug treat-
ment (8,19,22,38). Metabolic syndrome can be associated with
moderate-to-severe psoriasis with a high prevalence (~50%),
with patients with psoriasis (women more than men) having
at least twice the risk of associating metabolic syndrome or
individual components of the metabolic syndrome compared

with patients without psoriasis (8,9,12,18,38). It remains
unclear whether the metabolic syndrome and its components
are the cause or consequence of psoriasis, as lifestyle changes
that may contribute to the occurrence of metabolic disorders
can be adopted before or after the onset of psoriasis, hence the
uncertainty in terms of temporal association (18). Furthermore,
considering the psychosocial impact of psoriasis on patients
(such as emotional disorders, anxiety and depression),
changing harmful lifestyle choices may prove challenging.
The association between psoriasis and metabolic syndrome
is not merely a coincidence. The identification of the patho-
physiological mechanisms underlying these two diseases
is of clinical importance, as it can uncover new therapeutic
approaches (37-39). The factors that explain the association of
the two diseases are a combination of the genetic component,
the common immune-inflammatory pathways, environmental
factors, smoking, alcohol consumption, psychological stress
and low physical activity (8,18,38,40,41). Systemic inflam-
mation occurs both in psoriasis and metabolic syndrome,
with inflammatory markers being elevated in both diseases.
As mentioned, psoriasis is a chronic inflammatory disease,
mediated by T cells and characterized by the expansion and
activation of Th-1, Th-17 and Th-22 cell subpopulations, which
causes the production of proinflammatory mediators (such as
TNF-a, IL-6, IL-1, IL-17, IL-22, IL-23, VEGF and IFN-v)
by lymphocytes and keratinocytes in the skin (40). These
proinflammatory mediators are produced locally, but they can
migrate into the systemic circulation, causing insulin resis-
tance, circulatory endothelial dysfunction, increased oxidative
stress, increased angiogenesis and hypercoagulation, which
are processes that underlie inflammatory conditions, such as
cardiometabolic comorbidities (40,42). The most representa-
tive risk factors for the onset of metabolic syndrome are
abdominal obesity (a major source of several proinflammatory
cytokines and adipokines) and insulin resistance (significantly
higher risk in psoriasis) (40). Although the literature supports
an association between psoriasis and insulin resistance/type 2
diabetes, it should not be overlooked that obesity, particularly
abdominal obesity, is closely associated with the development
of metabolic syndrome and type 2 diabetes (43). Adipocytes
are stimulated to release non-esterified fatty acids (NEFAs) by
activated macrophages and T cells that reach the abdominal
visceral adipose tissue (40). The continuous release of high
levels of proinflammatory and/or prothrombotic factors from
the abdominal visceral adipose tissue, such as IL-6, TNF-a,
leptin, resistin, chemerin, PAI-1, fibrinogen and CRP, along
with the low levels of anti-inflammatory factors, such as
adiponectin, contribute to the development of systemic insulin
resistance, dysglycemia, atherogenic dyslipidemia, vascular
dysfunction and NAFLD (40,42,43). This proinflamma-
tory/prothrombotic status has also been found in psoriasis,
particularly in patients with increased disease activity, although
some studies show elevated levels of proinflammatory markers
even during remission, which confirms the chronic inflamma-
tory substrate of psoriasis and the predisposition of patients to
metabolic and cardiovascular comorbidities (18,43). Previous
studies have found low levels of adiponectin, which has
anti-inflammatory, insulin-sensitizing and anti-atherogenic
properties, in patients with psoriasis, while other studies
have suggested that the production of IL-17 by T cells, which
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serves a role in the pathogenesis of psoriasis, appears to be
suppressed by adiponectin, which may indicate an approach
to the prevention and even reversibility of metabolic syndrome
via administration of low doses of IL-17 (42-45).

3. Management of metabolic comorbidities in psoriasis

In the presence of the aforementioned comorbidities, derma-
tologists may help improve the quality of life of patients with
psoriasis through early identification of associated comorbidi-
ties, implementation of preventive measures, recommendation
of appropriate therapies and close follow-up. In patients with
high BMI (overweight or obese) the dermatologist may recom-
mend a healthier lifestyle and weight loss, which would improve
both the PASI and the patients' quality of life (7,9,20,46). If
standard measures are not effective, surgery, such as gastric
bypass, may be considered, as it has been reported to reduce
the risk of developing psoriasis and improve the prognosis in
patients who already have psoriasis (9,46-48).

As chronic hyperglycemia causes long-term organ dysfunc-
tion and several diabetes-related complications are preventable,
any pathological glucose level found in patients with psoriasis
should alert dermatologists (9,49). Biguanide-type hypogly-
cemic medication (metformin) is currently the first line of
treatment in type 2 diabetes for normalizing blood sugar levels,
and it has been reported that good control of psoriasis could be
supported by the long-term use of metformin (22). Screening
is crucial, given the increased risk of the association between
diabetes mellitus and psoriasis. Therefore, early identification
of diabetes-specific changes may prove to be an important
pillar in treating patients with psoriasis and maintaining their
quality of life.

It has been demonstrated that NAFLD is highly associated
with psoriasis; therefore, dermatologists should be aware of
both the high prevalence of NAFLD in patients with psoriasis,
as well as the possible presence of steatohepatitis (which
carries the risk of progressing to liver fibrosis, cirrhosis and
related complications), which occur predominantly in patients
with severe forms of psoriasis or metabolic syndrome (31,46).
Since the pathogenic links between psoriasis and NAFLD
are chronic inflammation and peripheral insulin resistance,
dermatologists should always explore the presence of compo-
nents of the metabolic syndrome. An abnormal level of liver
enzymes, attesting to liver damage, is not always present;
thus, ultrasound imaging is recommended even when the
level of liver transaminases is normal, as normal findings on
initial evaluation do not rule out the development of NAFLD
in the following years (46). When NAFLD is confirmed, the
dermatologist must inform the patient on the associated risks,
recommend dietary measures and adjust the doses of drugs
or even change the treatment, avoiding potentially hepatotoxic
drugs if transaminase levels are elevated (46,50).

As regards dyslipidemia in psoriasis, the association of
other risk factors (such as obesity, hypertension, diabetes
mellitus and smoking) may lead to a significant increase in
atherosclerosis, cardiovascular disease and stroke risk; there-
fore, dermatologists must carefully and constantly monitor the
serum lipid profile in all patients with psoriasis (32,33,51). The
recommended measures are as follows: Dietary restrictions,
weight control and pharmacological therapeutic measures.
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Statin therapy may be beneficial for patients with psoriasis and
dyslipidemia, as statins reduce LDL oxidation and have immu-
nomodulatory activities with beneficial effects on psoriatic
skin (33,52). Therapy with TNF-a inhibitors for psoriasis has
also been reported to exert a beneficial effect on atherogenic
dyslipidemia (33,34).

Since the risk factors for metabolic syndrome and its
components are closely associated with psoriasis, dermatolo-
gists must inform their patients on this association and ensure
that the patients are properly screened for each component,
as each component of the syndrome may be targeted by
specific treatment. General screening measures for metabolic
syndrome include height, weight, BMI, abdominal circumfer-
ence, fasting blood sugar, HbAlc, cholesterol and triglyceride
levels, blood pressure and heart rate. The role of the dermatolo-
gist is to recommend a healthy lifestyle (balanced diet, regular
exercise, smoking cessation and mental well-being), advise
and guide patients with psoriasis to screening and prescribe
specialized therapy for each comorbidity(9,23).

4. Conclusions

As reported in the present review, psoriasis is a multisystemic
inflammatory disease that is associated with multiple comorbid-
ities, the identification of which is a crucial step in the holistic
approach of the patient. The aim of the present review was to
demonstrate that the current literature increasingly supports
the association of metabolic comorbidities with psoriasis and
their overlap with severe forms of psoriasis, with a markedly
higher prevalence compared with the general population. This
association can be highlighted by the common pathophysi-
ological substrate, as supported by previous studies (2,18,23,43).
Metabolic comorbidities increase the difficulty of managing
patients with psoriasis, and they are associated with an increased
risk of cardiovascular events, which highlights the need for these
to be identified, prevented and treated to the greatest possible
extent. Dermatologists are usually the first medical contact of
patients with psoriasis, and they must ensure early identification
and management of these comorbidities.

Furthermore, as shown by numerous studies, proper
management of metabolic comorbidities also contributes
significantly to the treatment of the underlying pathology in
psoriasis (43,46,50). These findings emphasize the important
role of the dermatologist in the management of patients with
psoriasis, as this disease is not limited to the skin, but affects
the whole organism.
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