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ABSTRACT
Background: Psoriasis is an immune mediated chronic inflammatory dermatosis and it is associated with high risk of
cardiovascular events. Aim of the study was to estimate the prevalence of metabolic syndrome and its association
with disease severity in patients with psoriasis.
Methods: This was a case control study which included 150 cases of chronic plaque psoriasis and 150 healthy
controls. All subjects underwent detailed history and clinical examination including measurement of blood pressure
and waist circumference and psoriasis area and severity index (PASI) score. Fasting blood sugar, triglyceride,
cholesterol, and high-density lipoprotein cholesterol levels were tested following overnight fasting. Various
parameters of metabolic syndrome were compared in two groups using chi square test and fisher’s exact test.
Statistical analysis of the data was done using epi-info TM software.
Results: Prevalence of metabolic syndrome was more common in patients of psoriasis than in control (56.67% vs.
17.33%; p<0.0001). Psoriatic patients had higher prevalence of abdominal obesity (57.33% vs. 27.33%; p=0.0037),
elevated blood pressure (32% vs. 12%; p=0.0001), elevated fasting blood sugar level (62% vs. 22%; p<0.0001),
hypertriglyceridemia (44.66% vs. 32%; p=0.0326), low level of HDL cholesterol (64% vs. 21.33%; p<0.0001 and
alcohol abuse (22.22% vs. 14.66%; p=0.0154).
Conclusions: The findings in our study demonstrated a robust association between psoriasis and metabolic syndrome
and its components, irrespective of psoriasis severity.
Keywords: Case-control study, Psoriasis, Metabolic syndrome

INTRODUCTION

infections, alcohol abuse, smoking, physical trauma,
stress and sun exposure.

Psoriasis is a chronic, inflammatory, hyperproliferative
skin disorder with a worldwide prevalence of 2-3%.1
Psoriasis patients are predisposed to various comorbidities such as metabolic syndrome, diabetes
mellitus, hypertension, obesity and cardiovascular
disorders.2 These co-morbidities have a significant impact
on quality of life of patients with psoriasis.3 Other
environmental factors predisposing psoriasis are drugs,

Hypertension is associated in psoriatic patients due to
increased level of angiotensin converting enzyme, renin
and endothelial-1.4 Obesity has strongest association in
childhood psoriasis and is reported about twice as
frequently among psoriasis patients than in general
population.5

International Journal of Research in Dermatology | January-February 2022 | Vol 8 | Issue 1

Page 15

Patwekar S et al. Int J Res Dermatol. 2022 Jan;8(1):15-20

The metabolic syndrome also known as syndrome X, is a
combination of abdominal obesity, elevated blood
pressure, elevated fasting blood sugar, high levels of
serum triglycerides and low levels of HDL cholesterol. 6
Association of metabolic syndrome and its various
components with psoriasis have been consistently
reported in various earlier studies all over the world. We
undertook this study to estimate the prevalence of
metabolic syndrome in this western Maharashtra region
and its association with other risk factors and also to
compare disease severity with metabolic syndrome.
Aim and objective
Aim and objectives of the study were to study and
compare prevalence of metabolic syndrome in chronic
plaque psoriasis patients with age and sex matched
controls, to study the risk factors related to metabolic
syndrome in patients with psoriasis and to study
association between psoriasis disease severity and
metabolic syndrome.
METHODS
This case control study was conducted at a tertiary care
hospital in Western Maharashtra. During this study, data
was collected from 150 cases and 150 controls attending
dermatology out-patient department over a period of 12
months from June 2016 to May 2017. An approval from
the institutional ethical committee was taken before
conducting the study. Written informed consent of the
subjects was taken before enrolling them in this study.
Sample size calculated by using formula, n=(Zα+Z1-β)2*
(p1q1+p2q2)/d2 where, Zα=1.96, Z1-β=0.84, p1 and p2
are prevalence of the two groups of metabolic syndromes
and q1 and q2 is 100-p1 and 100-p2 respectively. To
determine sample size for the present study, we assumed
an expected level of prevalence of 25% in controls. 7
From the available previous hospital data we calculated
minimum sample size to be 150 per group.
Inclusion criteria
Patients having chronic plaque psoriasis and age group
between 18 to 70 years and psoriasis for at least 6 months
duration were included from the study.
Exclusion criteria
Patients with psoriasis who have received systemic
treatment like methotrexate, acitretin, cyclosporine or
phototherapy in previous 6 weeks and patients having
history of pre-existing hypertension, diabetes mellitus,
dyslipidemia before commencing the study were
excluded were excluded from the study.
Detailed history and complete clinical examination were
done for all participants in the study. PASI score was
calculated for all the patients. Parameters of metabolic

syndrome were assessed and compared between cases
and age and sex matched controls. We took fasting
venous blood samples at the enrolment visit. Subjects had
fasted overnight for at least 8 hours prior to sample
collection. Fasting blood sugar level was measured using
glucose oxidation method. Serum triglycerides and serum
cholesterol were measured with the enzymatic
procedures. The abdominal circumference was measured
using flexible tape positioned at the level between iliac
crest and lower costal border. The blood pressure was
measured in supine position from the right arm of
subjects at time of enrolment visit. According to the
revised NCEP ATP III criteria, participants with 3 or
more of the following criteria were defined as having the
metabolic syndrome: Abdominal obesity (waist
circumference, >102 cm in men and >88 cm in women),
hypertriglyceridemia (triglycerides, ≥150 mg/dl), low
levels of high-density lipoprotein cholesterol (<40 mg/dl
in men and <50 mg/dl in women), high blood pressure
(≥130/85 mm Hg) and high fasting blood sugar levels
(≥100 mg/dl)
Statistical analysis of the data was done using Epi info TM
software. Categorical variables were compared between
cases and controls using chi-square test and fisher’s exact
test. P<0.05 was considered statistically significant.
RESULTS
The observation of our study comprising of 150 cases of
psoriasis and 150 age and sex matched controls were as
follows.
Majority of psoriatic patients belonged to age group 4150 years; 37 patients (24.67%), followed by age group of
21-30 years; 35 patients (23.33%) and 31-40 years is 33
patients (22%) (Table 1). Among 150 cases, 87 were
males (58%) and 63 were females (42%). The ratio of
male: female was 1.38:1.
Table 1: Age distribution of patients with psoriasis.
Age group
(years)
<20
21-30
31-40
41-50
51-60
61-70
Total

Patients with
psoriasis (N)
6
35
33
37
27
12
150

Percentage (%)
4
23.33
22
24.67
18
8
100

Among the 150 psoriasis patients, metabolic syndrome
was associated with 85 patients. Prevalence of metabolic
syndrome in cases was 56.67% whereas only 26 controls
(17.33%) had metabolic syndrome, p<0.0001 which was
statistically significant. Out of these 85 cases having
metabolic syndrome, 77 cases had PASI score ≤10 (mild
to moderate). Whereas 8 cases had PASI score>10
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(severe). Fischer exact test showed p=0.3508 which was
statistically not significant (Table 2).

OR of 2.0056 (p=0.0037). We also observed a higher
prevalence of high fasting blood sugar level among the
psoriasis group (62%) as compared to controls (22%)
with OR of 5.7847 (p<0.0001). High level of
triglycerides was more prevalent among cases (44.66%)
compared to controls (32%) with OR of 1.7154
(p=0.0326). In addition to that, the psoriasis group had
higher prevalence of high blood pressure (32%)
compared to controls (12%) with OR=3.451 (p=0.0001).
Low level of HDL cholesterol was more common among
psoriasis group (64%) compared to controls (21.33%)
with OR of 6.5556 (p<0.0001) (Table 3).

Table 2: Association between PASI score and
metabolic syndrome.

Variables
Metabolic
syndrome present
Metabolic
syndrome absent
Total

PASI
score≤10
(Mildmoderate)

PASI
score>10
(Severe)

Total

77

8

85

62

3

65

139

11

150

Furthermore, alcohol abuse was more common among
cases (22.22%) compared to controls (14.66%) with OR
2.1157 (p=0.0154). Whereas, the prevalence of smoking
in cases was 18.66% and controls was 12.66% with OR
of 1.5824 (p=0.2038), which was statistically
insignificant (Table 4).

(Fisher exact test: p=0.3508)

In our study, the abdominal circumference was higher
among cases (57.33%) relative to controls (27.33%) with

Table 3: Comparison of various parameters of metabolic syndrome in case and control group.
Parameters
Abdominal circumference abnormal
(>102 cm in men and >88 cm in women)
High fasting blood sugar levels level
(≥100 mg/dl)
High blood pressure (≥130/85 mmHg)
Serum hypertriglyceridemia
(triglycerides ≥150 mg/dl)
Low levels of high-density lipoprotein
cholesterol (<40 mg/dl in men and <50
mg/dl)
Metabolic syndrome (3 or more
parameters out of 5)

Cases, (n=150)
Present
Absent

Controls, (n=150)
Present
Absent

Odd’s ratio

P value

84

114

41

109

2.0056

0.0037

93

57

33

117

5.7847

<0.0001

48

102

18

132

3.451

0.0001

67

83

48

102

1.7154

0.0326

96

54

32

118

6.5556

<0.0001

85

65

26

124

6.2367

<0.0001

Table 4: Comparison of risk factors for psoriasis in case and control group.
Risk factors
Alcohol abuse
Smoking

Cases, (n=150)
Present
Absent
40
110
28
122

Controls, (n=150)
Present
Absent
22
128
19
131

Odd’s ratio

P value

2.1157
1.5824

0.0154
0.2038

DISCUSSION

Figure 1: 52-year-old male presented with 2, welldefined, erythematous, plaques with micaceous scales
present over left lower limb.

The underlying mechanism which links psoriasis and
metabolic syndrome
may include overlapping
inflammatory pathways and genetic predisposition.
Chronic Th-1 and Th-17-mediated inflammation with
dysregulation of tumor necrosis factor-alpha and
interleukin 6, not only promotes epidermal hyperplasia in
psoriasis, but may antagonize insulin signaling too, alter
adipokine expression, and mediate insulin resistance and
obesity. Contrariwise, hyperinsulinemia in metabolic
syndrome may promote psoriasis susceptibility or
severity by promoting chronic inflammation and
angiogenesis.8
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During this study, 24.67% of patients belonged to age
bracket of 41-50 years. The male to female ratio in our
study revealed a rather higher incidence in men (58%)
than in women (42%) at ratio 1.38:1. A slight male
preponderance in our study was similar to studies which
were conducted by Madanagobalane et al.9 Lowest
number of patients were in age group below 20 years but
this may be due to our inclusion criteria of patients above
18 years only.
PASI score ranged from 1 to 22.2. The mean PASI score
was 4.69. Earlier studies like Lakshmi et al found the
mean PASI 13.93. The mean PASI score was low in our
study as compared to study done by Laxmi et al. 10 This
may be due to a greater number of patients who had high
PASI score were already on systemic treatment which
were excluded from our study.
In the present study, we have found significantly higher
prevalence of metabolic syndrome in cases compared
with controls (56.67% vs. 17.33%, p<0.0001) that’s in
accordance with various studies conducted in diverse
geographic locations by Madangobalane et al observed
(44% vs. 30%, p<0.025), Gisondi et al observed (30.1%
vs. 20.6%, p=0.005).9,11
Analyzing the individual components of metabolic
syndrome, in our study, increased waist circumference
≥102 cm in men and ≥88 cm in women, as a criterion of
metabolic syndrome was fulfilled by more individuals
within the case group (57.33%) than controls (27.33%)
(OR=2.0056; p<0.0001), which was statistically
significant (Table 3). Most of the international studies
indicate that obesity is more common among psoriasis
patients than controls. In a study done by Herron et al
they observed significant association between obesity and
metabolic syndrome which was similar to our study.
(34% vs. 18%, p=0.001).12 Also statistically significant
correlation between obesity and psoriasis was observed
by Cohen et al (29.4% vs. 23.5%, p=0.012). 13 Some of
them even show that abdominal obesity as the
commonest component of metabolic syndrome in
psoriasis patients.14 Most of the Indian studies except one
from Delhi conducted by Gopal et al didn’t observed a
significant independent association between obesity and
psoriasis.15 But in our study, there was significant
association between abdominal obesity and psoriasis.
Elevated blood pressure, systolic ≥130 mm of Hg and/or
diastolic ≥85 mm of Hg as a criterion of metabolic
syndrome was found higher in cases (32%) than controls
(12%) (OR=3.451; p<0.0001), which was statistically
significant (Table 3). This is similar with a study
conducted in India by Khunger et al Where systolic and
diastolic blood pressures were found to be significantly
higher in psoriasis patients compared to controls.16
Elevated fasting blood sugar level ≥100 mg/dl as a
criterion of metabolic syndrome was found in 62% cases
and 22% of controls (OR=5.7847; p<0.0001), which was

statistically significant (Table 3). A possible explanation
for the association between psoriasis and diabetes is that
the presence of chronic inflammation that happens
because of persistent secretion of TNF alpha and other
proinflammatory cytokines such as IL-1, IL-6, which
precipitates both psoriasis and diabetes. Chronic systemic
inflammation induces endothelial dysfunction, altered
glucose metabolism, and insulin resistance that play a
major role in the development of diabetes.17 In a study
done by Nisa et al they showed statistically significant
correlation between fasting blood sugar levels and
patients with psoriasis. (18% vs 5.33%, OR=3.90,
p=0.0006).17
In our study, 44.66% of cases fulfilled elevated
triglycerides ≥150 mg/dl as a criterion of metabolic
syndrome, compared to 32% of controls (OR=1.7154;
p=0.023), which was statistically significant. As a
criterion of metabolic syndrome, reduced HDL levels
(HDL <40 mg/dl in males and <50 mg/dl in females) was
fulfilled by 64% of cases and 21.33% of controls, a
statistically
significant
difference
(OR=6.5556;
p<0.0001) (Table 3). The correlation between
dyslipidemia and psoriasis is variable in numerous
studies. In a study done at Jammu and Kashmir by Nisa et
al.17 They found statistically significant correlation
between serum cholesterol and psoriasis but they didn’t
observe any significant independent association between
HDL cholesterol and psoriasis. It’s been proposed that
lipoprotein which is genetically determined molecule
whose levels are reported to be elevated in patients with
psoriasis could also be an element contributing to an
increased cardiovascular risk in patients with psoriasis.18
The percentage of alcohol consumption was (22.22%) in
cases as compared to controls (14.66%) in our study and
it was statistically significant (OR=2.1157; p=0.0154)
(Table 3). The relationship between alcohol and psoriasis
is a less studied arena. Alcohol use is a very important
risk factor, particularly in male psoriasis patients.
Alcohol use is reported to trigger psoriasis through a rise
in trauma or infection. Effect of ethanol on lymphocyte
transformation suggests that alcohol may also affect
immune mechanisms.19,20
In our study, patients with psoriasis were more likely to
indulge in smoking than patients without psoriasis.
(18.66% vs. 12.66%, p=0.2038 with OR=1.5824). But
these findings were not statistically significant. On the
other hand, a study done by Nisa et al in Jammu and
Kashmir showed correlation between psoriasis and
smoking which was statistically significant (42% vs.
10%; p=0.0001 with OR=6.5172).17
In our study, patients with psoriasis were more likely to
have metabolic syndrome than patients without psoriasis
(56.7% vs 17.33%; p≤0.0001). These findings were
similar to a study done in South Africa. In their study,
they found significant association between metabolic
syndrome and psoriasis. (52.4% vs. 33.7%; p=0.007) 21
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Similarly, a study done by Salunke et al observed
metabolic syndrome occurring commonly among Indian
patients with psoriasis as compared to controls. (38.9 %
vs. 31%; p=0.007).22 Another study done by Guiet et al in
Chinese population had similar findings. They observed
higher prevalence of metabolic syndrome among patients
with psoriasis as compared to controls. (14.3% vs. 10%;
p=0.001 with OR of 1.5).23
Our study showed positive association of psoriasis with
hypertriglyceridemia, abdominal obesity, reduced HDL
cholesterol, increased fasting blood sugar, increased
blood pressure and alcohol abuse. Amongst all, increased
fasting blood sugar and reduced HDL cholesterol were
most common associations.

5.

6.
7.

8.

Limitation

9.

In our study the directionality of the association between
psoriasis and metabolic syndrome could not be
determined. Hence, association alone was documented,
causality could not be assessed. There could be chance
for selection bias because controls which we enrolled in
our study were hospital-based controls. So, in order to
avoid this selection bias controls should be selected from
general population.

10.

11.

CONCLUSION
Metabolic syndrome was associated with psoriasis
irrespective severity of disease. Our findings suggest that
psoriasis is associated with numerous diseases such as
diabetes, hypertension, and metabolic syndrome.
Therefore, patients with psoriasis should be screened
thoroughly for metabolic syndrome and should be
effectively treated at earliest for the same, to reduce risk
of cardiovascular events.
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