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Abstract

Introduction: Recent studies have suggested a strong association between psoriasis and obesity, dyslipidemia,
hypertension, resistance to insulin and metabolic syndrome.

Aim: To assess the prevalence of selected metabolic syndrome components in patients with psoriasis and the effect
of the abnormalities on the disease activity.

Material and methods: Two hundred and forty-six patients diagnosed with psoriasis and 75 healthy individuals as
controls were included in the study. Psoriasis activity was evaluated by the Psoriasis Area and Severity Index (PASI).
Results: There was a statistically significant difference in triglyceride concentration between psoriasis patients and
controls (p = 0.00001), which was not found for high-density lipoprotein (HDL) concentration. Mean values of serum
glucose level in patients with psoriasis were significantly higher than in controls (p = 0.046). Further statistical analysis
of the obtained results showed significantly higher systolic blood pressure in the psoriasis patients than in the controls
(p = 0.0001), but there was no statistically significant difference in diastolic blood pressure between the investigated
groups (p > 0.05).

Conclusions: Higher prevalence of metabolic syndrome components was observed in patients with psoriasis than

in the general population.
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Introduction

Metabolic syndrome was defined for the first time by
Gerald Reaven in 1988 [1]. It is the name for co-occurrence
of interrelated metabolic disorders raising the risk of de-
veloping cardiovascular diseases and diabetes type 2.
The beginning of the term dates back to the attempts to
isolate a group of risk from a seemingly healthy popula-
tion [1, 2]. Despite its long history of over 25 years, the
diagnosis of metabolic syndrome is still not clear, and
diagnostic criteria do not directly reflect clinical changes
but are only an arbitrary attempt to establish norms.
All markers designating metabolic syndrome (Table 1),
irrespective of the adopted criteria, are characterized
by increasing the risk of cardiovascular disease. It has
been estimated that in the Polish population metabolic
syndrome is present in about 20% of the investigated
individuals [3, 4]. Therefore proper diagnosis of meta-
bolic syndrome may enable prevention and treatment of

complications, thus contributing to a decrease in devel-
opment of metabolic and circulatory diseases.

Psoriasis is a common chronic inflammatory disease
associated with serious comorbidities. In the past it used
to be defined as chronic relapsing inflammatory skin dis-
ease with mildly increased proliferation of epidermal ke-
ratinocytes. At present psoriasis is known to affect not
only skin, but from 5% up to 30% of patients develop
psoriatic arthritis, and other internal organs may also be
affected [2]. Clinical observation and scientific research
have found that metabolic syndrome is more common in
psoriatic patients [5-8]. Increase in the risk of developing
hypertension, diabetes and hyperlipidemia is statistically
significant. Abdominal obesity is also more common in
these patients [9]. Moreover, disorders found in patients
with metabolic syndrome such as insulin resistance, hy-
perinsulinemia, endothelial dysfunction, chronic inflam-
mation, increase in oxidative stress, abdominal obesity,
dysregulated adipokine secretion and non-alcoholic fatty
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liver disease are also observed in psoriatic patients. Pso-
riasis and cardiovascular diseases seem to have com-
mon etiopathogenetic features and may be mediated by
the same proinflammatory cytokines (e.g., TNF-a,, IL-1,
IL-6, IL-8, IL-12). It raises the question whether metabolic
syndrome contributes to psoriasis manifestation or on
the contrary development of psoriasis promotes meta-
bolic disorders and increases the risk of cardiovascular
diseases.

Aim
The aim of the study was to determine prevalence

of the selected metabolic syndrome markers and their
relationship with psoriasis severity.

Material and methods
Study participants

One hundred and eight females (F) and 138 males (M)
with chronic plaque psoriasis and 75 (40 F and 35 M)
healthy controls were recruited from the Department of
Dermatology, Pediatric Dermatology and Oncology of
Medical University in Lodz. The mean age was 46 +13
years. The medical history and clinical examination were
done. Healthy controls did not have psoriasis or any sys-
temic diseases.

Anthropometric and laboratory measurements

Waist circumference of the participants was mea-
sured from the upper margin of the posterior iliac crest
at the end of normal expiration directly above the skin.
Weight and height were recorded. Brachial blood pres-
sure was measured. The clinical severity of psoriasis was
assessed using the Psoriasis Area and Severity Index
(PASI), on the first visit. Blood samples were collected
after overnight fasting. Lipid profile and fasting blood
glucose (FBG) were measured by an automated clinical
chemistry analyzer.

The study was approved by the Ethical Committee of
the Medical University of Lodz.

Statistical analysis

Statistical significance was analyzed by the non-para-
metric Mann-Whitney test, Student’s t-test and Spear-
man’s rank correlation test. P-values less than 0.05 were
considered significant.

Results

There was a statistically significant difference in tri-
glyceride concentration between psoriasis patients and
the controls (p = 0.00001), which was not found for HDL
concentration (Table 2). Mean values of serum glucose
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level in patients with psoriasis were significantly higher
than in the controls (p = 0.046). Further statistical analy-
sis of the obtained results showed significantly higher
systolic blood pressure in the psoriasis patients than in
the controls (p = 0.0001), but there was no statistically
significant difference of diastolic blood pressure between
the investigated groups (p > 0.05) (Table 2).

Mean values of waist circumference of males were
significantly higher in psoriasis patients than in controls
(p = 0.0023). A similar relationship was found for waist-
to-hip ratio (WHR) (p = 0.049) (Table 2).

The results obtained in the investigations carried out
on patients with psoriasis showed a relationship between
increased serum glucose level and severity of psoriatic le-
sions > 20 in the PASI score. Males with severe psoriasis
> 20 in the PASI score showed significantly higher serum
HDL level and triglyceride (TG) than in males with milder
skin lesions < 20 PASI (p = 0.02 and p = 0.02, respec-
tively). There was a statistically significant difference in
serum HDL level between males and females with pso-
riasis and skin lesions < 20 in the PASI score. There was
also a difference in WHR between females and males
in both groups, PASI < 20 and PASI > 20; p = 0.002 and
p = 0.009, respectively.

Further statistical analysis showed a significant re-
lationship between values of systolic blood pressure in
males with severe psoriasis PASI > 20 and those with
PASI < 20 (p = 0.032) and also a difference between val-
ues of diastolic blood pressure in females with severe
psoriasis PASI > 20 and those with PASI < 20 (p = 0.004).
There was also a statistically significant difference in
systolic blood pressure values in psoriasis females and
males with PASI > 20 and values of diastolic blood pres-
sure between female and male patients with PASI < 20
and PASI > 20 (Table 3).

Table 1. Metabolic syndrome — Polish Forum for Prevention
of Cardiovascular Diseases criteria (2009)

Waist circumference plus > 2 risk factors:

Abdominal obesity: Male (M) >94 cm
Waist circumference
Female (F) >80 cm
Risk factor:
Insulin resistance Fasting glucose
>100 mg/dl
Dyslipidemia or Triglycerides >150 mg/dl
hyperlipidemia
treatment Cholesterol HDL (M) < 50 mg/dl
Cholesterol HDL (F) < 40 mg/dl
Hypertension Systolic blood pressure  >130 mm Hg
or hypotension
treatment Diastolic blood > 85 mm Hg
pressure
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Table 2. Assessment of metabolic syndrome parameters in psoriasis patients and controls

Parameter Psoriasis Control group P-value
N X SD Min. Max. N X SD Min. Max.
TG 246 145.68  29.95 77 210 75 110.92  28.83 35 155 < 0.00001
HDL 246 58.74 14.56 38 116 75 58.17 13.49 43 104 *
Fasting glucose 246 96.71 16.02 66 135 75 92.64 13.17 66 115 0.046
Waist circum.: 246 97.03 13.71 65 138 75 92.00 14.42 62 120 0.006
Female 108 95.00 14.14 65 126 45 91.2 16.35 62 120 *
Male 138 99.04 1.87 72 138 30 93.2 11.67 70 120 0.023
WHR: 246 0.9 0.12 69.00 1.19 75 0.87 0.08 0.73 1.04 0.043
Female 108 0.87 0.1 0.69 11 45 0.87 0.069 0.75 0.97 *
Male 138 0.93 0.13 0.7 1.19 30 0.88 0.1 0.73 1.04 0.049
Systolic BP 246 135.06  12.82 115 165 75 128.8 9.6 110 140 0.0001
Diastolic BP 246 83.26 6.16 70 90 75 83.00 6.92 70 90 *

TG — triglycerides, HDL — high-density lipoprotein, Waist circum. — waist circumference, WHR — waist to hip ratio, BP — blood pressure, SD — standard deviation.

*If not specified: p > 0.05.

Discussion

There is a substantial number of studies showing that
patients with psoriasis have an increased incidence of
metabolic syndrome including abdominal obesity, insulin
resistance, decreased HDL cholesterol, hypertriglyceride-
mia, and hypertension [3, 6].

Obesity is a known risk factor for psoriasis develop-
ment and might be correlated with psoriasis activity.
Psoriasis patients have higher prevalence and incidence
of obesity, and those with more severe skin lesions have
higher odds of obesity compared to those with mild pso-
riasis [10, 11]. Interestingly, Wolk et al. [12] established
that for each unit increment increase in body mass in-
dex (BMI), there was a 9% higher risk for psoriasis onset
and 7% higher risk for PASI. Recent studies show that
WHR has a stronger correlation with cardiovascular dis-
eases [13]. Our study also showed associations between
psoriasis and obesity (p = 0.43) with high WHR compared
with the general population. Moreover, we observed that
most men remained in the group at high risk of develop-
ing visceral obesity. Our results are in accordance with
the cross-sectional study by Huang et al. [14] in which
a linear trend for increasing psoriasis severity across in-
creasing body mass index (BMI) groups was observed
and was greater in men than women. The obtained data
suggest that excess adiposity may be a risk factor of pso-
riasis as well as metabolic syndrome and cardiovascular
morbidity risk. Moreover, a recent study by Li et al. found
that the association between polymorphism in IL-12B and
psoriasis risk may be modified by measures of overall
and central adiposity [15].

Abdominal obesity may coexist with atherogenic hy-
perlipidemia. Interestingly, the pattern of dyslipidemia
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found in metabolic syndrome, which features elevated
triglycerides and low HDL cholesterol, has been report-
ed in association with psoriasis and psoriatic arthritis
[16]. In the study we observed that hypertriglyceridemia
was associated with an elevated risk of severe psoriasis
(PASI > 20) but only in male groups (p < 0.5). The ob-
served strong association between hypertriglyceridemia
and psoriasis in comparison with the control group sug-
gests an effect of dyslipidemia on psoriasis. Conversely,
pro-inflammatory activities observed in psoriasis may
influence abnormalities of plasma lipid levels. In the El
Asmi et al. analysis [17] of a Tunisian psoriatic group,
serum levels of TG, low-density lipoprotein (LDL) and
very low density lipoprotein (VLDL) cholesterol were also
significantly higher than in the control group (p < 0.05),
while the HDL was significantly decreased in patients
with psoriasis compared to the controls (p < 0.001).
Similarly, hypertriglyceridemia and abdominal obesity
(p < 0.05) were strongly associated with psoriasis in
the Damevska et al. study [18]. The same findings were
observed in a systematic review of 25 cross-sectional
and case-control studies: psoriasis was associated with
greater odds of dyslipidemia [19]. Further, He et al. [20]
showed that biological activities of psoriatic lipoproteins
are impaired in both HDL and LDL and hypothesized that
it may provide a link between psoriasis and cardiovas-
cular diseases.

Hypertension is more often observed in patients
with psoriasis compared to the control population [21].
Conversely, long-term hypertensive status is associated
with an increased risk of psoriasis [22], although this as-
sociation remains controversial. In our study, patients
with severe psoriasis are at a higher risk of hypertension
than those with mild psoriasis (p < 0.05). Interestingly,
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Table 3. Assessment of metabolic syndrome parameters depending on severity of psoriatic lesions

Parameter PASI < 20 PASI > 20 P-value
N X SD Min. Max. N X SD Min. Max.

TG: 147 14738 2811 92 210 99 15137  27.01 101 200 *
Female 66 14831 2637 98 210 42 14478 3116 102 196 *
Male 81 147.07  30.39 92 200 57 16415  25.83 101 200 0.0007

* Fvs. M p = 0.001

HDL: 147 60.45 14.91 39 116 99 57.01 13.62 38 101 *
Female 66 51.59 14.18 39 79 42 56.15 11.46 38 84 *
Male 81 64.18 15.15 42 116 57 57.89 15.92 46 101 0.020

Fvs. M p = 0.0001 *

Fasting glucose: 147 94.09 12.88 65 135 99 100.08  17.45 72 174 0.002
Female 66 95.95 11.28 75 120 42 102.28 2541 88 174 *
Male 81 93.92 14.63 65 135 57 97.47 13.95 72 132 *

Waist circum.: 147 95.99 13.81 62 138 99 97.21 13.77 65 126 *
Female 66 97.55 14.90 72 138 42 95.78 16.56 65 126 *
Male 81 95.99 13.81 62 138 57 100.1 10.85 84 123 *

WHR: 147 0.89 0.117 0.69 1.13 99 0.91 0.121 0.77 1.24 *
Female 66 0.86 0.10 0.69 11 42 0.88 0.08 0.77 1.06 *
Male 81 0.92 0.13 0.70 1.13 57 0.94 0.13 0.79 1.24 *

Fvs.Mp =0.002 Fvs.Mp =0.009

Systolic BP: 147 134.91 11.89 110 160 99 135.11 13.54 110 165 *
Female 66 136.81  12.30 110 160 42 132.85 13.25 110 160
Male 81 133.70 11.73 115 160 57 138.42 13.74 115 165 0.032

* Fvs. M p =0.046

Diastolic BP: 147 84.12 6.11 70 90 99 83.07 7.12 70 100 *
Female 66 85.45 6.15 75 90 42 81.07 8.36 70 90 0.004
Male 81 83.33 6.04 70 90 57 84.21 5.59 70 90 *

Fvs.Mp =0.037

Fvs. M p =0.027

TG — triglyceride, HDL — high-density lipoprotein, Waist circum. —waist circumference, WHR — waist-to-height-ratio, BP — blood pressure, SD — standard devia-

tion. *If not specified: p > 0.05.

we found that men and women with psoriasis do not
seem to have equal risk of developing hypertension. Men
are more prone to have elevated systolic blood pressure,
whereas women are more prone to have elevated dia-
stolic blood pressure. The results of our study support
the previously noted association between psoriasis and
hypertension.

Presence of glycemic abnormalities in metabolic
syndrome, and whether visceral obesity and insulin re-
sistance are essential components of the disorder, still

Advances in Dermatology and Allergology 2, April / 2016

remain controversial [23, 24]. However, obesity is a major
risk factor of developing diabetes mellitus type 2, and
a chronic high level of inflammatory adipocytokines is
also considered to play a role in stimulating psoriasis
activity [25]. On the other hand, psoriasis is thought
to promote insulin resistance by overproduction of Thl
cytokines [26]. The relationship between psoriasis and
insulin resistance has also been well documented. In an
observation study of nearly 65,500 patients, Brauchli
et al. [27] found that the risk of incident diabetes mel-
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litus was higher in patients with psoriasis than in the
psoriasis-free group. The risk increased with psoriasis
duration and severity and, importantly, was not driven
by high BMI alone. However, our analysis did not find
association between high glucose level and severity of
psoriasis at the time of examination, which may be due
to short-term observation. A large difference of fasting
glucose level was noted between patients with psoriasis
and the control group (p < 0.5). Indeed, several studies
have consistently underlined a significant link between
impaired glucose metabolism and psoriasis [23].

Our study also showed a gender difference of meta-
bolic abnormalities within the psoriasis group. Systolic
and diastolic pressure differences in psoriasis gender
groups are prominent (p < 0.05). A similar correlation was
observed to be significant for dyslipidemia. Interestingly,
also Zindancy et al. [5] and Mebazaa et al. [28] found
increased prevalence of metabolic syndrome in female
patients. Lakshmi et al. [29] observed higher mean BMI
and waist circumference in females than in males, but
the difference was not statistically significant (p > 0.05).
Our findings show statistically significant higher waist
circumference in males than females (p < 0.05), confirm-
ing that abdominal obesity is observed more commonly
in men, whereas women typically accumulate fat around
the hips and thighs. Regardless of the method of mea-
suring obesity, high waist circumference and WHR are
predictors of higher risk of cardiovascular disease and
psoriasis severity.

Conclusions

Our findings suggest that psoriasis patients have
increased prevalence of the core components of meta-
bolic syndrome. Thus identification of biomarkers re-
lated to comorbidities in psoriasis, as well as metabolic
syndrome, should be of special clinical interest. Hence,
a dermatologist treating psoriasis should be aware of the
possible association between metabolic disorders such
as hypertension, dyslipidemia or insulin resistance and
psoriasis.
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