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ABSTRACT

Aim: To assess the prevalence of Metabolic Syndrome in patients of psoriasis and its relation with
disease severity.

Materials and Methods: The study was cross sectional and hospital based. It was conducted on
one hundred psoriasis patients of psoriasis between 18 to 70 years of age and of either sex. The
severity of disease was assessed using PASI and BSA involved. Metabolic syndrome was
diagnosed on the basis of South Asian Modified National Cholesterol Education Program’s Adult
Treatment Panel III.

Results: The overall prevalence of MS in our study was 42%, which is nearly three times as
compared with the prevalence of MS in general population. Presence of MS did not have any
association with the severity of psoriasis as assessed by PASI and BSA involvement. Overall
disturbances in lipid profile (31% and 29% were having high TG level and low HDL level
respectively) and abdominal obesity (30%) were the most important factors contributing to
increased prevalence of MS. These were followed by increased BP(26%) and high FPG level
(23%).

Conclusion: Due to increased prevalence of MS in psoriasis, dermatologists should go for simple

*Corresponding author: Email: ashishdalal6008@gmail.com;



Dalal et al.; BJMMR, 11(5): 1-8, 2016; Article no.BJMMR.20759

cardiovascular evaluations like BMI, blood pressure, fasting plasma glucose and lipid profile to

prevent further morbidity.

Keywords: Psoriasis; metabolic syndrome; lipid profile.

1. INTRODUCTION

Psoriasis is a common, chronic, disfiguring,
inflammatory and proliferative condition of the
skin that affects around 1-3% of population [1], in
which both genetic and environmental influences
have a critical role. It accounts for 2.3% of total
dermatological out patients in North India [2]. The
most characteristic lesions consist of reddish,
sharply demarcated, indurated plaques present
predominantly over extensor surfaces and scalp.

Psoriasis is a genetically determined disease that
is aggravated by environmental factors. However
the exact pathogenesis is not clear. Currently
psoriasis is hypothesized to be an inflammatory
disorder centered on cytokines like IL-1, IL-2, IL-
6, INF-gamma and TNF-a. Being a chronic
immune-inflammatory mediated disease, it can
predispose patients to other inflammatory
conditions like insulin resistance, obesity,
dyslipidemia and hypertension—components that
characterizes the metabolic syndrome [3].
Shared genetic risk loci may also account for at
least part of the observed association. For e.g. -
CDKALL1 is associated with both psoriasis and
type2 diabetes, whereas PTPN22 is associated
with psoriasis and type 1 diabetes. Major factors
contributing to this unfavorable cardiovascular
risk profile include cigarette smoking, obesity,
physical activity, and psychological stress which
have a higher prevalence among patients with
psoriasis [4,5]. Weight gain has been recently
demonstrated to be clinical determinants of MS.
A Framingham Heart Study report indicated that
a weight increase of =2.25kg over a period of
16yrs. was associated with an up to 45%
increased risk of developing the MS [6], and it
has been shown by Palaniappan et al. [7] that
each 1lcm increase in waist circumference
(WC) is associated with an adjusted 80%
increased risk of developing the syndrome within
5 years. Patients with the MS are at 2- to 4-fold
increased risk of stroke, a 3- to 4-fold increased
risk of myocardial infarction (Ml), and 2-fold the
risk of dying from such an event compared with
those without the syndrome [2].

A growing amount of literature suggests that long
term management considerations should not be
limited to a focus on the skin, nails and joints

[8,9] as epidemiological research has shown that
hypertension, heart failure and diabetes are
significantly more common in patients with
psoriasis than in controls. Henseler and
Cristopher in 1995 observed for the first time that
there is correlation between psoriasis and
obesity [10]. A low prevalence of multiple
cardiovascular risk factors (smoking,
hypertension, dyslipidemias, diabetes and MS) in
adolescents and rapid escalation of these risk
factors by age of 30-39 years is noted in urban
Asian Indians. The combined presence of
conditions like diabetes mellitus type I, arterial
hypertension, hyperlipidemia and coronary heart
disease together with obesity, known as the
metabolic syndrome, was clearly more prevalent
in psoriasis patients [11]. Neimann et al. [12]
found that prevalence rates of risk factors for MS
like coronary heart disease, DM, dyslipidemia,
hypertension and obesity were more common in
patients with severe psoriasis than with mild
psoriasis.

However, there are only few studies
documented, so far on the risk factors and
comorbidities associated with psoriasis in Indian
people [13,14].

Comprehensive data about prevalence and
morbidity of metabolic syndrome and the
correlation between severity and duration of
disease are still lacking in the Indian context. So
our aim was to evaluate the prevalence of
metabolic syndrome in psoriasis patients and in
addition, its association with disease duration
and severity if any.

2. MATERIALS AND METHODS

This prospective study was conducted on 100
patients of psoriasis vulgaris of either sex who
attended the Dermatology OPD at a tertiary care
center, Maharishi Markendeshwar Institute of
Medical Sciences and Research, Mullana,
Ambala, Haryana, India from October 2012 to
mid-2014. The major proportion of patients in
Skin OPD had diseases like endogenous
eczema, contact dermatitis, superficial fungal
infection, urticaria, scabies etc. However the
number of patients having psoriasis was variable
throughout the year, with more patients reporting




in winters. Both old and newly diagnosed
patients having psoriasis for at least six months
but not on any systemic medication were
selected for the study. The participation was
totally voluntary and a written, informed consent
in a language understandable to the subject,
explaining the purpose of the research, expected
duration of the subject's participation, and
description of the investigations to be carried out,
was taken from all the subjects willing to
participate in  the study. A  detailed
medical history along with physical
examination was undertaken and a proforma
was designed with special references to
the age, gender, weight, height, BMI
(Quetelet's index)[weight(kg)/height(m)?], waist
circumference, blood pressure, smoking, alcohol,
age of psoriasis onset, type and severity of
disease, presence of psoriatic arthropathy and
concomitant medications. Patients with atypical
presentation of psoriasis and with history of
familial dyslipidemia were excluded from the
study.

Each participant was thoroughly examined by
two dermatologists, who classified psoriasis
based on clinical phenotype according to the
International classification of Diseases, Tenth
revision. Classically, the disease involves
extensors of the trunk (Fig. 1) and nails in form of
transverse grooves on nail plate (Beau's lines),
subungual hyperkeratosis, pitting etc. (Fig. 2).
Extent of involvement and severity of the disease
were assessed according to BSA (body surface
area) involvement and PASI (Psoriasis Area and
Severity Index) score respectively.

Fig. 1. Scaly plagues in patient of psoriasis
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Metabolic syndrome was diagnosed as per
criteria of the South Asia modified National
Cholesterol Education Program, Adult Treatment
Panel lll (SAM-NCEP ATP Ill) [15]. By presence
of three or more of the five criteria, as mentioned
in Table 2.

Fig. 2. Palmo-plantar psoriasis involving nails

Blood pressure was measured in the supine
position, manually in both arms, by a calibrated
sphygmomanometer after patient had been
sitting for 5 minutes. Waist Circumference was
measured at a level just above the iliac crest,
positioning the tape horizontally (Fig. 3). Venous
samples were taken at the enrolment visit after
the subjects had fasted overnight (at least 8 hrs.)
Serum cholesterol and triglycerides were
measured with enzymatic procedure. Plasma
glucose was measured using a glucose oxidase
method.

Fig. 3. Waist measurement just above the
level of iliac crest

The study was approved by the institutional
ethical committee. Analysis was done (using



SPSS, version 17) to find out the association
between psoriasis and different attributes like
waist circumference, hypertriglyceridemia,
elevated HDL, blood pressure, plasma glucose,
severity and duration of the disease, smoking,
alcoholism etc. The level of significance used
was 0.05 for the corresponding degree of
freedom. A P-value > 0.05 was not considered
as statistically significant and a P-value < 0.05
was considered statistically significant with value
<0.001 as highly significant.

3. RESULTS

This study included 100 patients of psoriasis with
mean age 39.92+14.85 (range 18-75 years), and
male to female ratio 7:2 (male=78, female=22).
Descriptive characteristics of study population
are reported in Table 1. Mean body surface area
(BSA) involvement was 12.94+13.94% and mean
(PASI) was 6.14+4.99. However no statistical
significance was noted between BSA involved
and MS (P= .995); PASI and MS (P= .207).
Among the study group, 6 patients were
hypertensive, 8 had diabetes mellitus and 3 were
suffering from respiratory disease (1 patient each
had bronchial asthma, COPD and pulmonary
tuberculosis).The most common presentation in
subjects was of Chronic plaque type (79%)
whereas 16% of patients of psoriasis presented
as mixed type and only 5% presented as Guttate
type. Family history of psoriasis vulgaris was
present in only 5% of the patients.

Out of 100 patients of psoriasis, 42 were having
Metabolic Syndrome. Among males, 29 (37%)
were having MS whereas among females, 13
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(59%) were having MS (Graphl), which was not
found statistically significant (P=.065). It was
mainly observed after the 2" decade and
significant (P= .003) association was seen
between the prevalence of MS and increase in
age of patients. It was observed that as the
duration of disease increased, the percentage of
patients having MS also increased which was not
statistically significant (P= .132). Distribution of
patients having MS according to individual
parameters of MS is as described in Table 2. In
patients having MS (n=42), dyslipidemia (n=31)
and higher WC (n=30) were observed most
commonly. Twenty nine and 23 patients were
having low level of plasma HDL and higher
fasting plasma glucose levels respectively.
Twenty six patients were found to be
hypertensive. A significant correlation (P= .026)
between Body Mass Index (BMI) and prevalence
of MS was seen, as described in Graph 2.

4. DISCUSSION

Psoriasis affects nearly 2 to 3% of the world's
population. It is a multi-systemic inflammatory
disease where skin and joints are primarily
involved, presenting as erythematous and
indurated scaly plagues. There are many reports
worldwide that psoriatic patients tend to have
concurrent illnesses that are termed as
comorbidities, like psoriatic arthritis. Recently
studies in western population have highlighted
the association between psoriasis with diabetes,
obesity, dyslipidemia and cardiovascular
disorders; though there are remarkably only a
few studies from India [16].

B MS Present

B MS Absent

Female

Graph 1. Gender wise distribution of metabolic syndrome
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B MS Present

B MS Absent

Graph 2. Distribution of patients according to BMI

Table 1. Descriptive characteristics of study population

Baseline characteristics

Psoriasis patients

Age (years) (Mean = SD)

Mean duration of disease (years)
Male/Females (n)

BSA involvement (Mean = SD)
PASI (Mean = SD)

Alcohol (n)

Smoking ( n)

BMI(kg/m?) (Mean + SD)

Waist circumference (Mean + SD)
FPG(mg/dl), (Mean + SD)
Cholesterol(mg/dl), (Mean = SD)
TG (mg/dl), (Mean = SD)
HDL(mg/dI), (Mean + SD)
LDL(mg/dl), (Mean + SD)
SBP(mmHg), (Mean + SD)
DBP(mmHg), (Mean + SD)

39.92+14.85
5.65+5.32

78/22
12.94+13.9435
6.14+4.9957

22

31

23.93+5.27
85.047+11.6
97.48+23.0522
179.42+43.014
170.3+89.9094
42.94+9.4728
99.7879+28.9779
127.71+12.3045
81.18+7.2535

BSA, Body Surface Area; BMI, Body Mass Index; DBP, Diastolic Blood Pressure; FPG, Fasting Plasma Glucose;
HDL, High Density Lipoprotein; LDL; Low Density Lipoprotein, PASI, Psoriasis Area and Severity Index; SBP,
Systolic Blood pressure; TG, Triglycerides

Table 2. Distribution of patients of psoriasis having Metabolic Syndrome (MS) according to
individual parameters of MS

Metabolic syndrome parameters Male patients with MS  Female patients with Total
(n=29) MS (n=13)
Waist Circumference 18 (60 %) 12 (40 %) 30 (100%)

(males 290 cm, females = 80cm)
Hypertriglyceridemia

(TG = 150 mg/dl)

Low High Density Lipoprotein
(males < 40, females < 50 mg/dl)
High Blood Pressure

(= 130/85 mm Hg)

High Fasting Plasma Glucose

(= 100 mg/dl)

23 (74.19 %)
17 (58.62 %)
20 (76.92 %)

17 (73.91 %)

8 (25.81 %) 31 (100%)

12 (41.38 %) 29 (100%)
6 (23.08 %) 26 (100%)

6 (26.09 %) 23 (100%)

The  Metabolic  Syndrome  consists  of
constellation of metabolic abnormalities that
confer increased risk of cardiovascular disease
(CVD) and diabetes mellitus (DM). It was initially
observed in 1923 by Kyln [17] and later on has

been given several names, including the
‘Metabolic Syndrome’, the ‘Insulin Resistance
Syndrome’, the ‘Plurimetabolic Syndrome’, and
the ‘Deadly Quartet’. It was originally described
as the clustering of four conditions that when



present together in one individual increased the
risk of cardiovascular disease. The four
conditions were glucose intolerance,
hypertension, dyslipidemia and central obesity.
After the initial work done by McDonald in 1978,
several hundred studies have been conducted
worldwide to examine the association between
psoriasis and individual components of MS.

Psoriasis and MS share certain proinflammatory
cytokines and immunological mediators but the
exact link is yet to be elucidated.
Proinflammatory cytokines like TNF-qa, IL-6 etc.
and other adipocytokines such as leptin, PAI-1
which are over expressed in psoriasis plagues,
are known to contribute to features of the
metabolic syndrome, such as dyslipidemia,
hypertension and insulin resistance [17].

In the current study, prevalence of MS (according
to the SAM NCEP-ATPIII criteria) [15] was 42 %
among the patients of psoriasis, which was in
concordance with the studies conducted by
Madanagobalane et al. [18], Gisondi et al. [19]
and Love et al. [20]. A study conducted in
general population in Jaipur [21], using the
modified NCEP ATPIIl criteria, reported 13%
prevalence of MS. Almost similar prevalence of
MS (i.e. 11.2%) was reported in the general
population in a study conducted in Chennai [22],
using the EGIR (European Group for the Study of
Insulin Resistance) criteria. So as compared to
the prevalence of MS in general population,
prevalence of MS in patients of psoriasis was
found to be almost thrice as reported in our
study. Whereas lower prevalence of MS in
psoriatic patients as compare to our study was
reported by Nisa et al. [14] and Choi et al. [23]
i.e. 28% and 17.8% respectively. These findings
explain  the increased future risk  of
cardiovascular-metabolic morbidity and mortality
among individuals with psoriasis. Also the
prevalence of MS varies among populations
because of differences in genetic background,
diet, level of physical activity, levels of over and
under nutrition, and body habits.

Comparing various variables, an overall
increasing trend was observed in prevalence rate
of MS with increase in the age in our study and
this was also statistically significant (P= .003).
These finding were in concordance with the
study conducted by Kanijilal et al. [24] and Reddx
et al. [25] who reported highest prevalence in 6'
decade. However this trend was discordant with
the findings of Berner et al. [26] where the
prevalence of MS peaked in the 30-39 years age
group among males and the 40-49 years age
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group among females. This difference of findings
can be due to the fact that their study was
conducted in urban area (New York) of a
developed country where the dietary patterns
and lifestyle behaviors are markedly different
from our area while the present study was
conducted in rural area of a developing country.
Regarding disease duration of psoriasis and the
prevalence of MS, our study similarly to other
studies by Madanagobalane et al. [18] and
Mallbris et al. [27] did not find significant
relationship, whereas Nisa et al. [14] found a
higher prevalence of MS in psoriasis patients
those having longer mean disease duration.

There have been conflicting reports on the
relationship between the severity of psoriasis and
the presence of MS. In our study, no significant
relationship was seen in between disease
severity assessed by PASI and prevalence of MS
(P= .207). Other studies conducted by
Madanagobalane et al. [18], Nisa et al. [14] and
Gisondi et al. [19] have also shown that
prevalence of MS doesn't correlate with the
disease severity and extent of involvement.
However, Sommer et al. [11] and Choi et al. [23]
found positive correlation between disease
severity and prevalence of MS.

The inflammatory hypothesis has gained
popularity as an explanation for increased risk of
cardiovascular disease and diabetes mellitus, in
diseases characterized by chronic inflammatory
diseases such as psoriasis, rheumatoid arthritis,
SLE etc. Cytokines characteristics for psoriatic
inflammation such as TNFa and IL-6 present in
high levels both systemically and locally have
been shown to induce insulin resistance.
Moreover it is also possible that patients with
psoriasis use topical CS for long periods, which
are absorbed systemically and predispose the
patient to diabetes. In the current study, 30% of
the patients of psoriasis were having high fasting
plasma glucose level (=100 mg/dL). Almost
similar or higher percentage was reported by
Love et al. [20], Al-Mutairi et al. [28], Pereira et al
[29] and Madanagobalane et al. [18]. Whereas
Sommer et al. [11], Ghiasi et al. [30], Nisa et al.
[14] and Gisondi et al. [19] reported lower
prevalence of fasting plasma glucose levels i.e
11.7%, 17.7%, 18% and 19% respectively.

Several reports suggested that psoriatic patients
have a proatherogenic lipoprotein profile
including hypertriglyceridemia, raised plasma
concentration of LDLc, VLDLc and lipoprotein
(@, a lowered HDLc concentration, and
apolipoprotein B (apoB), as well as low



concentration of Apo A-1. These lipid
abnormalities seen in psoriatic patients, while
promoting atherosclerosis, might in parallel
facilitate and maintain the systemic inflammatory
reaction predisposing to MS. Dyslipidemia was
also present in our study as 52% patients were
having low HDL level and 48% were having
hypertriglyceridemia. Almost similar findings
were reported by Nisa et al. [14]. The findings of
current study were disconcordant  with
Madanagobalane et al. [18] and Love et al. [20]
who reported 30% and 33% of patients with low
HDL levels respectively. In the studies conducted
by Gisondi et al. [19] and Madanagobalane et al.
[18], a lower percentage of patients had raised
TG levels. A higher percentage (64%) of patients
with abnormal plasma HDL level was reported by
Periera et al. [29].

Ghiasi et al. [30] found that psoriatic patients are

at 2.2 time's higher risk for developing
hypertension than  non-psoriatic  patients.
Contributing factors may include cigarette

smoking, dyslipidemia, obesity, physical inactivity
and psychological stress. In our study, 37%
patients were hypertensive (B.P = 130/85 mm
Hg) which was almost similar to that by Gisondi
et al. [19] (40%) and Al-Mutairi et al. [28] (32%).
However Sommer et al. [11] and Love et al. [20]
reported lower prevalence of hypertension
among the patients of psoriasis i.e. 21% and
28% respectively.

5. CONCLUSION

Overall disturbances in lipid profile (increased TG

levels in 31% and low HDL in 29%) and
abdominal obesity (30%) were the most
important  factors contributing to increased

prevalence of MS in psoriasis in the present
study. Hence a dermatologist should go for
simple cardiovascular evaluations like BMI, blood
pressure, fasting plasma glucose and lipid profile.
Knowledge of the distribution of cardiovascular
risk factors in psoriasis patients would allow
primary and secondary preventive measures to
be applied.

6. STUDY LIMITATIONS

As the present study was a cross sectional type,
the directionality of association between psoriasis
and MS could not be determined i.e it cannot be
concluded what happened first, psoriasis or MS.
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