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Introduction
Psoriasis is a T cell‑mediated skin disease 
of unknown etiology that affects about 
0.44–2.8% of the Indian population.[1] It 
is associated with various comorbidities 
such as psoriatic arthritis, obesity, diabetes 
mellitus, hypertension, dyslipidemia, 
metabolic syndrome, inflammatory 
bowel disease, cardiovascular disease, 
non‑alcoholic fatty liver disease, and 
depression.[2] Palmoplantar psoriasis is 
defined as the predominant involvement 
of palms and soles with or without the 
involvement of any other area. It may 
have a morphological pattern varying 
from thick hyperkeratotic plaque with 
fissuring to pustular lesions. The former 
is known as palmoplantar plaque psoriasis 
or more commonly palmoplantar psoriasis, 
whereas the latter is known as palmoplantar 
pustulosis.[3] The relationship between 
palmoplantar pustulosis (PPP) with psoriasis 
is still not clear. Many authorities consider 
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Abstract
Background: Palmoplantar plaque psoriasis is a regional variant of psoriasis, characterized by 
erythematous, indurated plaques with fissuring over palms and soles. Chronic plaque psoriasis is 
associated with various comorbidities such as obesity, diabetes mellitus, hypertension, dyslipidemia, 
metabolic syndrome, and cardiovascular disease. Body surface area involvement is an indicator 
of psoriasis severity, and most comorbidities are more strongly correlated with severe disease. 
Objectives: To estimate the prevalence of metabolic comorbidities in palmoplantar plaque psoriasis. 
Methods: It is a case–control study involving treatment naïve palmoplantar plaque psoriasis 
patients and age‑  and gender‑matched healthy controls. Results: The study included 100  cases 
and 100 controls. The mean age among cases and controls was 45.4 ±  11.1 and 43.9 ±  10.3  years, 
respectively  (P: 0.31). The gender ratio among cases and controls was 1.56  (61M: 39F) and 
1.94  (66M: 34F), respectively. Comorbidities including metabolic syndrome  (P: 0.001), obesity  (P: 
0.001), diabetes mellitus  (P: 0.001), and hypertension  (P: 0.001) were more common among cases 
as compared to controls. The odds of diabetes, metabolic syndrome, hypertension, and obesity in 
patients with palmoplantar psoriasis were 4.8  (95% CI 2.5–9.3), 3.7  (95% CI 2–6.9), 3.1  (95% CI 
1.6–6), and 3.5 (95% CI 1.9–6.4), respectively. Conclusion: In this study, we found that palmoplantar 
plaque psoriasis is associated with metabolic comorbidities. Primary care physicians should screen 
patients with palmoplantar psoriasis for these comorbidities.
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it to be a separate entity from psoriasis.[4] 
Palmoplantar psoriasis accounts for 10–12% 
of all psoriasis cases and is characterized 
by well‑defined erythematous, scaly plaques 
over palms and soles, and painful fissures 
over thick plaques.[5] The involvement of 
palms and soles results in difficulties in 
performing daily activities and impacts 
the quality of life disproportionate to body 
surface area involvement.[6] It is difficult 
to treat conditions where topical therapy 
often fails and systemic therapy is required 
for management.[7] Trauma, smoking, 
and irritants are triggers for palmoplantar 
psoriasis. Hyperkeratotic hand eczema is a 
close differential for palmoplantar psoriasis, 
and exact differentiation may not be 
possible even with histopathology.[8]

There are many studies suggesting an 
association between chronic plaque psoriasis 
and various comorbidities. However, there 
is a paucity of literature on the association 
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of various comorbidities with palmoplantar psoriasis. Most 
comorbidities in chronic plaque psoriasis have a dose–
effect relationship and patients with severe psoriasis have a 
higher risk of development of comorbidities. Palmoplantar 
psoriasis typically involves less than 5% of body surface 
area, and hence, we decided to investigate the association 
of comorbidities such as obesity, diabetes mellitus, 
hypertension, and metabolic syndrome with palmoplantar 
psoriasis.

Methodology
This study was a hospital‑based case–control study, 
conducted at a tertiary‑care dermatology center in western 
Maharashtra from January 2020 to June 2021. The study 
was approved by an institutional ethical committee. 
Treatment naïve palmoplantar plaque psoriasis patients 
of age more than 18  years diagnosed by an expert 
dermatologist, and willing to be part of the study were 
included in the study. Patients with chronic plaque psoriasis, 
palmoplantar pustulosis, chronic hand eczema, and patients 
with a history of drug intake, such as oral contraceptive 
pills, systemic corticosteroids, and retinoids, and pregnant 
and lactating women were excluded from the study. The 
controls included patients reporting to the dermatology 
department with unrelated and common complaints such 
as melasma and dermatophytosis. The source population 
for cases and controls was the same. Informed consent was 
taken from all the patients, and patient characteristics were 
recorded on a standard proforma.

Relevant data included age, gender, weight, height, 
body mass index, waist circumference, blood pressure, 
history of smoking and alcohol intake, age of onset, and 
duration of palmoplantar psoriasis. The severity assessment 
was done using a modified score for PPP  (mPPPASI) 
as described by Brunasso et  al.[9] History of diabetes 
mellitus and hypertension was recorded. The body mass 
index  (BMI) was calculated as weight in kilograms/height 
in meters2.[2] The waist circumference was determined at 
the level of the uppermost part of the hip bone around the 
abdomen  (ensuring that the tape measure was horizontal). 
The tape measure was snug but did not cause compression 
on the skin. Blood pressure was recorded as the average of 
two measurements from the right arm in a sitting position 
after 10 min of resting.

Diagnosis of comorbidities
•	 Obesity was diagnosed based on Indian consensus group 

guidelines that classify a BMI ≥25 kg/m2 as obese.[10]
•	 Diabetes mellitus was diagnosed based on the 

American Diabetes Association criteria—fasting 
blood glucose  ≥126  mg/dL or 2 hours post‑prandial 
glucose ≥200 mg/dL or patient already on treatment for 
diabetes.[11]

•	 Hypertension was diagnosed based on the International 
Society of Hypertension—Global hypertension practice 

guidelines: systolic blood pressure  ≥140  mmHg and/
or diastolic blood pressure  ≥90  mmHg or patient on 
treatment for hypertension.[12]

•	 Metabolic syndrome was diagnosed by the presence 
of three or more of the five criteria of the National 
Cholesterol Education Programme′s Adult Panel 
III  (ATP III) modified for South Asians: waist 
circumference  >90  cm in men or  >80  cm in women; 
triglycerides  >150  mg/dl or on treatment; high‑density 
lipoprotein  (HDL) cholesterol  <40  mg/dl in men 
or <50 mg/dl in women; blood pressure >130/85 mmHg 
or treatment; fasting plasma glucose  >100mg/dl or 
type 2 diabetes mellitus or treatment.[13]

•	 Psoriatic arthritis was diagnosed on the basis of 
classification criteria for psoriatic arthritis.[14]

The data was entered in an Excel sheet. The categorical 
variables are reported as frequency and percentage and 
the continuous variable as mean and standard deviation. 
The Chi‑square test was used to compare the categorical 
variables and the independent t‑test to compare the 
quantitative variables among the two groups. Odd’s ratio 
with a 95% confidence interval  (CI) was calculated for 
the presence of comorbidities in patients. All statistical 
tests were two‑sided and a P  value of less than 0.05 was 
considered statistically significant. SPSS version  20 was 
used for all statistical analyses.

Results
The study included 100 cases and 100 age‑ and sex‑matched 
controls. The mean age among cases and controls was 
45.4  ±  11.1 and 43.9  ±  10.3  years, respectively  (P: 
0.31). The gender ratio among cases and controls was 
1.56  (61M: 39 F) and 1.94  (66M: 34F), respectively. 
Alcohol consumption and smoking were more common 
among cases as compared to controls. The difference was 
statistically significant for alcohol consumption (P: 0.09).

Comorbidities including metabolic syndrome  (MetS), 
obesity, diabetes mellitus, and hypertension were more 
common among cases as compared to the controls. MetS 
was seen in 53  (53%) cases as compared to 23  (23%) 
controls  (P: 0.001). Diabetes mellitus was present in 
50  (50%) cases as compared to 17  (17%) controls  (P: 
0.001). Hypertension was noted in 41  (41%) cases as 
compared to 19  (19%) controls  (P: 0.001). Obesity 
was seen in 54  (54%) cases as compared to 25  (25%) 
controls (P: 0.001). The comorbidities in cases and controls 
have been depicted in Figure 1.

The mean systolic blood pressure among cases and controls 
was 129.30  (± 11.65) and 119.90  (± 10.04) mmHg, 
respectively  (P: 0.001). The mean diastolic blood pressure 
among cases and controls was 81.78 (± 6.79) and 77.36 (± 
5.92) mmHg, respectively  (P: 0.001). The total mean 
BMI was 26.37  (± 3.99) and 25.17  (± 1.65) kg/m2 among 
cases and controls, respectively  (P: 0.006). The total mean 
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waist circumference was 94.5  (± 10.1) and 87.8  (± 8.31) 
cm among cases and controls, respectively  (P: 0.001). 
The fasting sugar levels among cases and controls were 
107.8  (± 25.5) and 92.6  (± 27) mg/dL, respectively  (P: 
0.001). The postprandial sugar levels were 154.8  (± 65.1) 
and 120.4  (± 34.1) mg/dL among cases and controls, 
respectively  (P: 0.001). The odds of diabetes, MetS, 
hypertension, and obesity in patients with palmoplantar 
psoriasis were 4.8  (95% CI 2.5–9.3), 3.7  (95% CI 2–6.9), 
3.1 (95% CI 1.6–6), and 3.5 (95% CI 1.9–6.4), respectively. 
The statistical analysis for psoriatic arthritis was not 
performed as only one case had psoriatic arthritis in the 
patient group. The mean mPPPASI was 12.3  ±  9.5, and it 
did not show any statistically significant correlation to any 
of the parameters under investigation on bivariate analysis. 
The baseline parameters and investigational parameters 
among cases and controls are tabulated in Tables 1–3.

Discussion
Palmoplantar psoriasis is a regional variant of psoriasis and 
is responsible for almost 10–12% of cases of psoriasis.[5] 
Despite limited body surface area involvement, it causes 
a severe impact on quality of life due to the involvement 
of palms and soles, thereby hampering occupational as 
well as leisure‑time activities. Involvement of palms also 
results in social embarrassment as handshake and other 
social gestures make patients increasingly conscious of 
their illness. Chronic plaque psoriasis is increasingly 
being considered a multi‑system inflammatory disease 
with the association of numerous comorbidities that can 
be related to systemic inflammation  (psoriatic arthritis, 
diabetes, hypertension, obesity, MetS, and cardiovascular 
disease), lifestyle risk factors  (alcohol, smoking, and 
depression), and treatment  (hepatotoxicity, nephrotoxicity, 
and non‑melanoma skin cancer).[15] The exact pathogenesis 
of the development of these comorbidities is not known. 
The expansion of Th1 and Th17 cells in psoriasis results in 

elevated levels of Th1 and Th17 cytokines in the skin and 
blood. It is postulated that these inflammatory mediators 
affect insulin signaling, adipogenesis, lipid metabolism, 
and immune cell trafficking that are responsible for central 
obesity, hypertension, insulin resistance, and accelerated 
atherosclerosis.[16] The risk of these comorbidities, 
especially MetS and cardiovascular disease, is higher in 
patients with severe psoriasis.[17] The data on the association 
of palmoplantar psoriasis with comorbidities is limited. 

Figure 1: Comorbidities associated with palmoplantar psoriasis

Table 2: Investigational parameters in cases and controls
Parameters Cases Controls P
SBP (mmHg) 129.3±11.6 119.9±10 0.001
DBP (mmHg) 81.7±6.7 77.3±5.9 0.001
Fasting blood sugar (mg/dL) 107.8±25.5 92.62±27 0.001
Postprandial blood sugar (mg/dL) 155.3±65 120.4±34.1 0.001
Total cholesterol (mg/dL) 185.3±29.6 172.2±35.1 0.005
Triglycerides (mg/dL) 127.8±46.1 121±52.5 0.33
HDL (mg/dL) 44.9±10.2 43.5±9.9 0.33
LDL (mg/dL) 107.2±24.1 101.5±24.6 0.1
SBP=systolic blood pressure, DBP=diastolic blood pressure, 
HDL=high‑density lipoprotein, LDL=low‑density lipoprotein

Table 1: Baseline parameters and comorbidities
Parameters Cases Controls P
Age in years (mean±SD) 45.43±11.129 43.90±10.379 0.31
Sex (M: F) 61: 39 66: 34
Alcohol intake 36 (36%) 25 (25%) 0.09
Smoking 18 (18%) 14 (14%) 0.44
BMI 26.37±3.9 25.1±1.65 0.006
Waist circumference (in cm) 94.5±10.1 87.8±8.3 0.001
mPPPASI 12.3±9.5
Metabolic syndrome 53 23 0.001
Diabetes 50 17 0.001
Hypertension 41 19 0.001
Obesity 54 25 0.001
mPPPASI=modified score for palmoplantar plaque psoriasis, 
BMI=body mass index
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A  retrospective study conducted by Greenberg et  al.[18] on 
170 patients reported over a period over 8 years concluded 
that diabetes mellitus  (OR, 2.296; 95% CI, 1.384–3.809), 
cardiovascular disease  (OR, 1.797; 95% CI 1.097–2.942), 
and MetS  (OR, 6.232; 95% CI, 3.869‑10.036) were 
significantly associated with palmoplantar psoriasis. This 
was similar to our study where we found a significant 
association with diabetes mellitus  (OR, 4.8; 95% CI 2.5–
9.3), MetS  (OR, 3.7; 95% CI 2–6.9), and obesity  (OR, 
3.5; 95% CI 1.9–6.4); however, we did not collect data on 
cardiovascular disease. In the previously quoted study by 
Greenberg et  al.,[18] the authors found that the prevalence 
of psoriatic arthritis, dyslipidemia, and hypertension was 
higher among patients than in controls; however, the 
difference was not statistically significant. In our study, 
we found a significant association of hypertension  (OR, 
3.1; 95% CI 1.6–6) and a higher level of total 
cholesterol (P: 0.005) with palmoplantar psoriasis. Smoking 
is traditionally considered a trigger in palmoplantar 
psoriasis.[3] In our study, we did not find any significant 
difference with smoking in patients and controls  (P: 0.44). 
Palmoplantar pustulosis is more significantly associated 
with smoking, and this low prevalence in our study may be 
due to the non‑inclusion of these cases.

It has been postulated that comorbidities in psoriasis 
result from the systemic inflammatory milieu, resulting 
from severe skin involvement. Surprisingly, palmoplantar 
psoriasis with limited body surface area involvement 
should be significantly associated with these comorbidities. 
The severity score for palmoplantar psoriasis is also based 
on the area of palm and sole involvement. In our study, 
we did not find any statistically significant difference in 
comorbidities based on severity assessment. These facts 
made us speculate that body surface area involvement 
in psoriasis may not be the only factor determining 
comorbidities, and there is a discordance between the 
morphological appearance of the psoriatic lesion and 
systemic involvement.

The small sample size and clinical case definition are 
important limitations of the study.

Conclusion
Palmoplantar psoriasis is associated with a high risk of 
obesity, diabetes mellitus, hypertension, and MetS. Patients 
with severe chronic plaque psoriasis are screened for these 
comorbidities due to increased awareness; however, patients 

with palmoplantar psoriasis irrespective of severity of the 
disease must also be screened for metabolic comorbidities. 
Studies with a larger sample size should be conducted to 
validate these associations.
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