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ABSTRACT

Background: Psoriasis is a chronic disease involving skin with systemic manifestations whose etiology remains
unknown. In recent times, an increased occurrence of metabolic syndrome has been seen in psoriatic patients and
potential role of antihyperglycemic in such conditions is being evaluated.

Methods: This was a prospective, controlled, randomized, open label comparative clinical study conducted on 51
psoriatic patients. The patients were divided into two groups with and without MS and both these groups were further
randomised to receive either standard therapy alone (topical 0.05% betamethasone dipropionate applied twice daily)
or therapy with pioglitazone 15 mg orally once daily as add on to standard treatment. The study was conducted over a
period of 12 weeks and the primary efficacy outcome was assessed by a change in psoriasis area severity index
(PASI). The secondary outcomes were achievement PASI 50/75 and change in parameters of metabolic syndrome
(MS). Change in quality of life assessed using dermatological life quality index (DLQI).

Results: Both the treatments significantly reduced the PASI score in psoriatic patients with and without MS,
maximum being at 12 weeks. In patients with and without MS, pioglitazone caused a greater reduction in PASI score
and DLQI score though it was found comparable to ST alone. Significant improvement in parameters of metabolic
syndrome was observed in pioglitazone treated group.

Conclusions: Pioglitazone given as add on therapy caused an additional improvement in clinical severity and QOL in
both the group of psoriatic patients with and without metabolic syndrome. Role of pioglitazone needs to be further
explored with higher recommended dose range (30 mg and 45 mg) to demonstrate the usefulness of this drug in
psoriatic patients.
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INTRODUCTION

onset psoriasis. Early onset psoriasis also referred to as
type | psoriasis has an onset before the age of 40 with a
peak onset at 16-22 years of age and nearly comprises

Psoriasis is a complex, chronic, multifactorial, systemic
inflammatory disease that primarily involves skin with no
clear cause or cure. It is a painful and debilating disease
which affects people of all ages and in all countries
making psoriasis a global problem, affecting millions of
people worldwide. On the basis of age group, this disease
has been classified into early onset psoriasis and late

70% of people living with psoriasis. Late onset psoriasis
also known as type Il psoriasis has an onset after the age
of 40 years with a peak age of onset between 57-60
years.! The exact aetiology of psoriasis is not known but
this can be provoked by several intrinsic and extrinsic
factors which include mild trauma, sunburns, systemic
drugs and stress etc.? Even though there is a suggestion
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that psoriasis could be an autoimmune disease, no
autoantigen that is responsible for this disease has been
found yet.® In recent times, individuals with late onset
psoriasis are also reported to be at an increased risk of
developing serious co morbid illnesses and other non-
communicable diseases. The most common co morbid
illnesses associated are cardiovascular diseases and
metabolic syndrome. Even the individual parameters of
metabolic syndrome also serve as an independent risk
factors.* The severity of these co morbid illnesses
increases with age and recent studies have reported that
type 1l psoriatic patients have statistically significant
increase in chances of occurrence of hypertension, waist
hip ratio, left ventricular hypertrophy, diabetes mellitus,
deranged lipid profile etc.

The treatment of psoriasis relies on the clinical severity
of the disease and is primarily based on controlling the
symptoms. Topical and systemic therapies along with
phototherapy are the available options and in practice, a
combination of these methods is often used. Treatment
option selected is based on psoriasis severity at the time
of presentation. Mild psoriasis is usually treated with
topical therapy, progressing to phototherapy in the case
of insufficient response. Moderate to severe psoriasis
requires systemic therapy.®

Recently, a potential valuable role of anti-hyper
glycaemic drugs has been demonstrated in inflammatory
and proliferative disorders of skin such as psoriasis
besides improving metabolic profile. The various classes
of drugs include thiazolidinediones, biguanides, glucagon
like peptide 1 agonist and dipeptidyl peptidase-4
inhibitors.”° Pioglitazone belonging to a class of
thiazolidinediones group of drugs is a ligand for
peroxisome proliferator-activated receptor-y (PPAR-y)
and has proven to decrease blood glucose and reduce
severity of metabolic syndrome by enhancing insulin
sensitivity.!  PPAR-y are expressed in human
keratinocytes and treatment of these cultured human
keratinocytes affected with psoriasis by
thiazolidinediones has shown positive results by
inhibiting keratinocyte proliferation and thereby reducing
epidermal hyperplasia. These drugs also inhibit secretion
of inflammatory cytokines primarily the IL-2 along with
lowering of C reactive protein (CRP) levels and
decreased recruitment of CD4 T cells thereby
demonstrating antiproliferative and anti-inflammatory
properties in psoriasis.” This drug is also well tolerated
and does not possess the same immunosuppressive action
as compared to the traditional anti-psoriatic medications.

A pilot trial was conducted by Shafiq et al, to compare
pioglitazone versus placebo in patients with plaque
psoriasis.’? It was 10 weeks randomized, double blinded,
placebo controlled parallel group study enrolling 70
patients with moderate to severe psoriasis. The patients
received one of the following treatments: pioglitazone
15mg or pioglitazone 30 mg or placebo. Efficacy was
assessed after 10 weeks of therapy by change in the PASI

score. The clearance of psoriatic lesion was more than
40% in pioglitazone treated group as compared to 12.5%
of those with placebo. The mean percentage reduction in
PASI score in placebo, pioglitazone 15 mg and
pioglitazone 30 mg groups were 21.6%, 41.1% and
47.5% respectively. No adverse drug reactions were
detected in this study.

However, a double blinded randomized control trial
conducted by Hafez et al, to evaluate the therapeutic
efficacy of pioglitazone on psoriasis vulgaris and its
comorbidities, did not reveal any significant
improvement with pioglitazone.’® Forty eight patients
with moderate to severe psoriasis were enrolled and were
given oral pioglitazone 30 mg daily for a period of 10
weeks. The treatment success was assessed in terms of
PASI 75 as a primary outcome and changes in metabolic
syndrome, insulin resistance and cardiovascular risk
factors were considered as secondary outcome. Treatment
success was achieved in 524 (21%) in
the pioglitazone group compared to 1/24 (4%) in the
placebo group; however, this difference was not
significant and this short term (10 weeks duration) did
not reveal any effect of pioglitazone 30 mg on psoriatic
disease

In view of such conflicting reports this study was carried
out to evaluate the potential role of pioglitazone as add on
to standard topical therapy in reducing the clinical
severity and improving QoL of mild to moderate psoriatic
disease in patients with and without metabolic syndrome.

METHODS
Study design, population and treatments

The study was a prospective, controlled, randomized,
parallel group, open label, comparative clinical study
conducted by Department of Pharmacology and
Dermatology, Pt BD Sharma PGIMS, Rohtak, a tertiary
care hospital in a state of Haryana from March 2018 to
April 2019. The study was approved by the Institutional
Ethics Committee of the institute.

Eighty fours patients with psoriasis were initially
screened for clinical severity (mild-moderate) as per
predefined inclusion and exclusion criteria. They were
further screened for presence or absence of metabolic
syndrome as per SAM-NCEP criteria. The study
comprised of patients of either gender and was aged
between 18-75 years with willingness to give informed
consent for participation in the study. The patients
suffered from chronic stable plaque psoriasis with mild-
moderate clinical severity as determined by PASI score
(<11). The study involved both group of patients either
with or without metabolic syndrome. Metabolic
syndrome was defined as presence of three or more
criteria of south Asian modified national cholesterol
education programme.’* HDL cholesterol <40 mg/dI
(2.03 mmol/l) in men and <50 mg/dl (1.29 mmol/l) in
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women, fasting blood glucose >100 mg/dl (5.6 mmol/l)
or previously diagnosed with type 2 diabetes, blood
pressure >130/85 mmHg or on antihypertensive
medication and central obesity (defined as waist
circumference >90 c¢cm in men and 80 c¢cm in women
according to the ethnic criteria for Asians), triglyceride
>150 mg/dl (1.7 mmol/l). Patients who have received
systemic therapy in the past or were suffering from
erythrodermic, generalized pustular psoriasis or an
unstable form of plaque psoriasis of severe type were
excluded from the study. Pregnant or lactating females at
the time of study or patients who had a history of acute
serious or psychiatric illnesses, chronic kidney/liver
diseases or history of allergy to any of the study
medications and not willing to give informed consent
were also excluded from the study.

All the eligible patients were randomized into their
respective study group by the simple randomisation
technique. Patients of psoriasis without metabolic
syndrome were randomized to receive either standard
treatment (Group 1) or study treatment (Group 2) and
with metabolic syndrome were also randomized in the
similar way to receive standard treatment (Group 3) or
Study treatment (Group 4). Standard treatment (ST)
included topical 0.05% betamethasone dipropionate
which was applied twice daily whereas study treatment
included an oral therapy with tablet pioglitazone 15 mg
which was taken once daily in addition to ST. The
treatment was given for a period of 12 weeks.

Efficacy evaluation

Efficacy assessment was done using primary and
secondary end points. Primary end points were change in
psoriasis area and severity index (PASI) score a
dermatological life quality index (DLQI) score.
Secondary end points were number of patients achieving
PASI 50, 75 and change in parameters of metabolic
syndrome.

Primary end point
PASI score

PASI score is a quantitative rating score that is used for
measuring the severity of psoriatic lesions based on the
area coverage and plaque appearance (erythema, scaling
and induration).’> PASI combines the assessment of the
severity of lesions and the area affected into a single
score in the range 0 (no disease) to 72 (maximal disease).
It is the current gold standard for assessment of severity
of psoriasis. So, for the present study a PASI score of <11
was considered to include the patients with mild-
moderate severity of disease.

Efficacy assessment using PASI score was done before
starting the treatment and then at the end of 4%, 8" and
121 weeks post treatment and the mean change in PASI
score was calculated at each visit.

DLQI

DLQI was employed as a simple measure to assess the
quality of life related to skin disease in psoriatic
patients.' It contained a series of 10 questions covering
six domains regarding: symptoms and feelings, leisure,
daily activity, work and school, personal relationship and
treatment satisfaction. The response option ranges from 0
(not affected) to 3 (very much affected) thus giving an
overall range from 0-30, lower score meaning better
quality of life. DLQI score was calculated before
treatment and then at 12 weeks after the therapy. Efficacy
was assessed by mean change in composite DLQI score.

Secondary end points
Number of patients achieving PASI 50 and PASI 75

PASI score is an important tool to define entry into a trial
and it gives a measure of response to treatment that is
important to define efficacy and outcomes. PASI 50 also
called as clinically minimal response is said to happen
when there is at least 50% improvement in disease from
the baseline. PASI 75 also called as “Clinically
meaningful success” is said to be happen when there is at
least 75% improvement in disease from the baseline.
After a follow up period of 12 weeks, number of patients
achieving PASI 50 and PASI 75 was recorded.

Metabolic syndrome

The parameters of metabolic syndrome comprising of
obesity, hypertension, triglycerides level, HDL level and
fasting blood glucose level were assessed in all patients
of psoriasis with metabolic syndrome. These were
recorded at baseline followed by subsequent visits at 41",
8h and 12" week to estimate the change in these
parameters from baseline after 12 weeks of therapy.

Statistical analysis

The values of all continuous variables (e.g. PASI, DLQI
scores in each group) were expressed as mean +SE of
mean (SEM). Paired ‘t’ test was used to assess intra-
group outcome comparison for changes within PASI
score, DLQI score and individual parameters of
metabolic syndrome at 12 weeks from baseline.
Independent ‘t’ test was used for inter-group analysis
between 2 groups at week 12 for comparing changes in
PASI score, DLQI score and individual parameters of
metabolic syndrome. P value of less than 0.05 was
considered as statistically significant.

RESULTS

A total of 84 patients with symptoms of psoriasis were
screened as per pre-defined inclusion and exclusion
criteria. Out of these 26 patients did not fulfil inclusion
criteria and 7 were not willing to sign the informed
consent. Out of the 51 patients 24 patients had metabolic
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syndrome and remaining 27 were without metabolic
syndrome. Distribution of patients in their respective
groups is summarized in (Figure 1).

Patients screened for mild
to moderate clinical severity
(n=84)

&—’ I Patient excluded (n=16)

Patients screened for metabolic
syndrome and other inclusion criteria
(n=68) Patient excluded (n=17)
* 10 did not fulfil inclusion

critena
o 7did not gave informed
consent

Patients with MS
(n=24)

Patients without MS
(n=27)

Group | Group 2 Group 3 Group 4
(n=14) (n=11)

| l l l

| Loss to follow up |

l l l l

Group 1 Group 2 Group 3 Group 4
(n=12) (n=10)

Figure 1: Flow chart for distribution of patients.

There was no significant difference in the baseline
characteristics of control and study group patients with or
without metabolic syndrome with respect to disease and
metabolic syndrome (Table 1).

PASI

In patients of group 1 (without MS), receiving standard
therapy alone, the baseline PASI score was 9.72+0.93
which reduced to 8.65+0.82 at week 4 (10.29%; p value
0.003), 7.51+0.84 at week 8 (22.22%; p value 0.001) and
6.66x0.47 at week 12 (29.74%; p value 0.002).

In group 2 patients (without MS) receiving pioglitazone
as add on drug the baseline score was 9.4+0.45 and there
was a significant reduction in PASI score to 7.55+0.58 at
week 4 (20.59%; p value 0.002), 6.27+0.48 at week 8
(33.77%; p value 0.001) and 5.45+0.39 at week 12
(42.21; p value 0.001) (Figure 2).

Above observations are indicative that standard therapy
alone and add on therapy with pioglitazone produced
significant and perpetual improvement in disease
severity, maximum being at 12 weeks.

In patients of group 3 (with MS), receiving standard
therapy alone, the baseline PASI score was 9.51+0.70
which reduced to 8.63+0.69 at week 4 (9.89%; p value
0.003), 7.75+0.64 at week 8 (18.86%; p value 0.001) and
6.67+0.44 at week 12 (29.05%; p value 0.0001). In group
4 patients (with MS) receiving pioglitazone as add on
drug the baseline score was 9.6+0.53 and there was a
significant reduction in PASI score to 8.35+0.42 at week
4 (12.20%; p value 0.002), 7.05+0.36 at week 8 (25.75%;
p value 0.001) and 5.48+0.41 at week 12 (42.41; p value
0.0001) (Figure 3).

The above observations indicate that there was a
continuous and ongoing significant improvement in the
clinical severity of psoriatic lesions with both the types of
treatment (standard therapy alone and pioglitazone as add
on treatment), maximum being at week 12.

On intergroup comparison for reduction of PASI score in
both groups of patients with and without metabolic
syndrome, there was no significant difference between
the standard therapy and pioglitazone as add on therapy.
Although, pioglitazone was found to be clinically
superior to standard therapy in reducing the PASI scores
in these patients.

Table 1: Baseline characteristics of study population.

Patients without metabolic syndrome

Patients with metabolic syndrome

Group 2 Group 4
Variables S.;:OUp g piogli?azone P value S_FOUP g piogligazone P value
with ST with ST
Mean+SEM Mean+SEM Mean+SEM Mean+SEM
Age (years) 46.3+3.750 46.91+3.117 NS 53+2.80 53.83£3.63 NS
Gender
Male (N) 7 11 9 10
Female (N) 3 1 NS 1 2 N
PASI 9.72+0.939 9.4+0.45 NS 9.51+0.703 9.56+0.53 NS
DLQI 19.1+0.567 18.25+0.66 NS 18.6+0.54 18.75+0.70 NS
WC (cm) 82.8+1.062 83.91+1.46 NS 97.6+1.32 96.25+2.15 NS
SBP (mm Hg) 122.6+2.51 123+1.16 NS 152.8+2.99 151.5+3.76 NS
DBP (mm Hg) 72+1.366 77.33+1.33 NS 92+1.66 94.66+2.30 NS
TG (mg/dl) 115+8.511 115.75+8.75 NS 170.8+4.44 168.33+5.79 NS
HDL level (mg/dl)  45.8+1.781 47.33+2.46 NS 37.8+0.67 37.83+1.08 NS
FBG (mg/dl) 90+2.221 92.91+2.01 NS 117.1+11.23 117.08+11.23 NS

NS- not significant.
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Figure 2: Comparison of changes in PASI with
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Figure 3: Comparison of changes in PASI with
standard therapy alone and pioglitazone as add on
therapy in patients of psoriasis with metabolic
syndrome.

Dermatological life quality index

In patients of group 1(without MS), receiving standard
therapy alone, the baseline DLQI score was 19.10+0.56
which reduced to 14.20+0.57 at week 12 (25.62%; p
value 0.0001). In group 2 patients (without MS) receiving
pioglitazone as add on drug the baseline score was
18.83+0.57 and there was a significant reduction in DLQI
score to 13.08+0.45 at week 12 (30.53%; p value 0.0001)
(Table 2).

Above findings are indicative of the fact that there was a
gradual improvement in QoL of psoriatic patients
(without MS) with both the standard therapy alone and
pioglitazone as add on drug.

In patients of group 3 (with MS), receiving standard
therapy alone, the baseline DLQI score was 18.60+0.54
which reduced to 14.30+0.61 at week 12 (23.11%; p
value 0.0001). In Group 4 patients (with MS) receiving

pioglitazone as add on drug the baseline score was
18.75+0.70 and there was a significant reduction in DLQI
score to 13.00£0.66 at week 12 (30.67%; p value 0.0001)
(Table 2).

So, in patients of psoriasis with metabolic syndrome both
the treatment types (standard therapy alone and
pioglitazone as add on drug) were found to be significant
in improving the QoL.

On intergroup comparison no significant difference was
found between standard therapy alone and pioglitazone as
add on drug in both the groups of patients with and
without metabolic syndrome. Although, pioglitazone was
found to be clinically superior to standard therapy in
reducing the DLQI scores in these patients.

PASI 50 and PASI 75

Amongst the patients of psoriasis without metabolic
syndrome, 4 patients achieved PASI 50 with pioglitazone
as add on drug whereas none of the patient achieved
PASI 50 with standard therapy alone.

None of the psoriatic patient with metabolic syndrome
achieved PASI 75 with standard therapy alone or
pioglitazone as add on drug.

Above observations shows greater improvement in PASI
50 with pioglitazone as add on drug in comparison to
standard therapy alone and was equi-effective in both
groups of patients with and without MS.

Parameters of metabolic syndrome

All the parameters of metabolic syndrome were
significantly improved with pioglitazone as add on drug
after 12 weeks of therapy. Pioglitazone was found to be
significantly superior to standard therapy alone in
improving these parameters except for fasting blood
glucose (Table 3).

Safety evaluation

The most commonly reported adverse drug reactions with
standard treatment alone were exacerbations and
hypopigmentation in both the group of patients with and
without MS. With pioglitazone as add on drug redness,
exacerbation, edema, headache and vomiting were most
common ADRs in patients without MS and abdominal
pain, nausea and diarrhoea in patients with MS (Table 4).

The number of adverse events related to both the
treatment types was found to be equivocal with mild
severity. None of the patients discontinued the study
medication due to any ADRs in any of the groups. Using
WHO UMC scale, all the ADRs were evaluated for
causality assessment and categorised as possible.*’
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Table 2: Comparison of composite dermatological life quality index (DLQI) in patients with and without metabolic
syndrome.

Standard treatment

Variables

(0.05% betamethasone

Pioglitazone with
standard treatment

P value (inter group)

dipropionate)

Baseline Mean+SEM (%) Mean+SEM (%)
19.10+0.56 18.83+0.57 0.665
Without MS Week 12. 14.20+0.57 (25.62) 13.08+0.45 (30.53) 0.136
P value (intra group)  <0.0001 <0.0001
Baseline 18.60+0.54 18.75+0.70 0.986
With MS Week 12 14.30+0.61 (23.11) 13+0.66 (30.67) 0.190
P value (intra group)  <0.0001 <0.0001

Table 3: Changes in parameters of metabolic syndrome (in patients with MS).

Group 3
Standard treatment (0.05%
betamethasone dipropionate)

Treatment

Group 4
Pioglitazone as add on to
standard treatment

P value (inter

group)

Parameter Mean change P value? Mean change P value?

WC (cm) 1.10+0.98 0.29 -3.2540.77 0.002 0.002
SBP (mm Hg) -0.80+2.95 1.0 -8.16+1.24 0.001 0.024
DBP (mm Hg) 1+2.006 1.0 -5.50£1.35 0.010 0.012
TG (mg/dl) 0.40+3.156 1.0 -12.08+2.17 0.001 0.003
HDL (mg/dl) 0.90+1.46 0.55 4.58+0.69 0.001 0.007
FBG (mg/dl) -4.60+4.55 1.0 -10.16+3.14 0.008 0.314

@ntragroup comparison.

Table 4: Adverse drug reactions to standard treatment alone and pioglitazone treated patients.

| Adverse event

Standard treatment alone (n=20

plus standard treatment

Pioglitazone

Number of patients N (%)
All adverse event 7/20 (35) 8/24 (33.33)
Redness of patches 1/20 (5) 1/24 (4.16)
Edema - 1/24 (4.16)
Hypopigmentation of skin ~ 2/20 (10) -
Exacerbation of plaque 4/20 (20) 1/24 (4.16)
Abdominal pain - 1/24 (4.16)
Headache - 1/24 (4.16)
Nausea - 1/24 (4.16)
Vomiting - 1/24 (4.16)
Diarrhoea - 1/24 (4.16)
DISCUSSION thiazolidinediones has shown positive results by

PASI score is the most common tool for the assessment
of clinical severity of psoriatic disease and was used in
the study as primary efficacy outcome. This was
significantly improved with both standard therapies alone
and with pioglitazone as add on drug in patients with and
without MS. However, pioglitazone was found to be
clinically superior to standard therapy alone in both the
group of patients, though it failed to achieve statistical
significance. These beneficial effects can be ascribed due
to the fact that PPAR-y are expressed in human
keratinocytes and treatment of these cultured human
keratinocytes affected with psoriasis by

inhibiting keratinocyte proliferation and thereby reducing
epidermal hyperplasia. These drugs also inhibit secretion
of inflammatory cytokines primarily the IL-2 along with
lowering of C reactive protein (CRP) levels and
decreased recruitment of CD4 T cells thereby
demonstrating antiproliferative and anti-inflammatory
properties in psoriasis.” Vahide et al compared the
efficacy and safety of a combination of methotrexate plus
pioglitazone and methotrexate alone in plaque-type
psoriasis.'® Patients were randomized into two groups
receiving treatment with methotrexate alone (group A) or
methotrexate plus pioglitazone (group B) for 16 weeks.
After 16 weeks of therapy, there was significant
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percentage of reduction in the mean PASI score 70.3% in
group B and 60.2% in group A. Therefore, it was
concluded that pioglitazone enhances the therapeutic
effect of methotrexate in plaque-type psoriasis. Mittal et
al conducted a randomized, double-blinded, placebo-
controlled clinical trial to study the efficacy and safety of
combination acitretin and pioglitazone therapy in patients
with moderate to severe chronic plaque-type psoriasis.®
After 12 weeks of therapy, the PASI score reduced was
64.2% in the acitretin plus pioglitazone group and 51.7%
in the acitretin plus placebo group indicating that
pioglitazone caused an additional improvement in
reducing PASI score.

In the present study, standard therapy alone and
pioglitazone as add on drug also caused a significant
improvement in QoL, though both the therapies were
found to be comparable. However, pioglitazone was
found to be clinically superior to standard therapy alone.
A study was conducted by Vahide et al to compare the
efficacy of combination of methotrexate plus pioglitazone
and methotrexate alone for improvement in QoL of
psoriatic patients.'® After 16 weeks of therapy, there was
greater reduction in mean DLQI score by pioglitazone
treated group in comparison to standard group, but
pioglitazone failed to achieve the statistical significant
proportions. The number of patients achieving PASI 50
was significantly more in group receiving pioglitazone as
add on drug and the benefit was observed both in patients
with and without MS. In the similar study by Vahide et al
fourteen patients (63.6%) achieved PASI 75 in
pioglitazone group (group B) as compared to two patients
(9.1%) in standard therapy alone (group A) group and the
difference was significant statistically.*® Pioglitazone as
add on therapy caused a significant improvement in all
parameters of metabolic syndrome except for fasting
blood glucose as compared to standard therapy alone.
This probably could be due to blood glucose
enhancement due to use of topical glucocorticoids

The add on therapy with pioglitazone caused a superior
outcome with respect to PASI score as well as QoL
though it did not achieve the statistical significance for
the study. This could be attributed to usage of minimum
dose of pioglitazone i.e., 15 mg once daily and probably
could be much more and significant with a dose of 30
mg. Hence further more clinical trials are required with
increased doses of pioglitazone (30 mg and 45 mg) to
establish the efficacy of pioglitazone as add on drug to
ST in psoriatic patients especially with metabolic
syndrome. With regards to safety profile the pioglitazone
was found to be well tolerated and reasonably safe.

CONCLUSION
It appears from the findings of the study that pioglitazone

given as add on drug provided additional benefit to
psoriatic patients more so with metabolic syndrome.
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