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Abst rac t
Introduction: Palmoplantar pustulosis (PPP) is a chronic pustular inflammatory skin disease; however, its pathogen-
esis is not well understood. Several factors, such as genetics, tobacco use and autoimmune issues, may contribute 
to this disease. 
Aim: This research was conducted to investigate the relationships between insulin resistance, thyroid disease and 
PPP.   
Material and methods: Thirty-three patients with PPP and 27 age- and gender-matched controls were analysed for 
their smoking histories, thyroid function tests, anti-thyroid peroxidase antibody (anti-TPO) levels, fasting glucose, 
fasting insulin levels and the homeostatic model assessment (HOMA) index for insulin resistance. 
Results: We found significant differences between the PPP and control groups according to their tobacco use and 
anti-TPO levels (p = 0.009 and p = 0.009, respectively). The proportion of tobacco use was 90% in the PPP patients 
and 63% in the controls. Gender and tobacco use were predictive risk factors for PPP in the multivariate analysis 
(OR = 141.7, p < 0.0001 and OR = 147.6, p = 0.006, respectively). An anti-TPO level > 35 U/ml and the presence of 
a thyroid abnormality were independent risk factors in the univariate, but not the multivariate analysis (OR = 4.2,  
p = 0.025 and OR = 5.4, p = 0.004, respectively). A moderate correlation between the gender and anti-TPO level was 
found (r = 0.361, p = 0.039); however, the fasting glucose, insulin and HOMA index were not significant between 
the PPP and control groups.
Conclusions: Female gender and smoking were the most important risk factors for PPP; however, the increase in 
the anti-TPO level may be related to the predominance of females afflicted with this disease. Additional studies are 
necessary to clarify the relationships between PPP, thyroid disease and diabetes mellitus.
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Introduction

Palmoplantar pustulosis (PPP) is a chronic pustular 
inflammatory skin disease. Its characteristics include 
chronically recurring sterile pustules frequently occurring 
with additional findings, such as yellow-brown macules 
(remnants of resolving pustules), erythema, scales and 
fissures on the palms of the hands and soles of the feet. 
It usually occurs in middle-aged women who smoke, and 
erupts repeatedly over months or years [1, 2]. Unfortu-
nately, the pathogenesis of PPP is not well understood. 
Several factors may contribute to this disease, including 
genetics, tobacco use and autoimmune disorders [3, 4]. 
Additional studies are necessary to clarify the relation-
ship between PPP and autoimmune disorders, such as 

thyroid disease, gluten sensitivity and type 2 diabetes 
mellitus [3, 5, 6]. 

Aim

In this study, we aimed to investigate the possible 
relationships between PPP, insulin resistance and thyroid 
dysfunction.

Material and methods

This was a single centre, case-control study per-
formed in the Department of Dermatology at the Dis-
kapi Yildirim Beyazit Training and Research Hospital in 
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Ankara, Turkey. Approval for this research was obtained 
from the Institutional Ethics Committee, and informed 
written consent was obtained from all of the subjects.

The controls were selected from the patients ad-
mitted to the dermatology clinic for nevi. The inclusion 
criteria for the patients with PPP were the following:  
a) recurring pustulosis on the feet or hands with a nega-
tive bacteriological study, b) no signs of psoriasis or ec-
zema on the rest of the skin, and no personal history of 
psoriasis, c) diagnosed with PPP after clinical and/or his-
topathological investigations, d) no systemic treatment 
over the previous 3 months, including steroids, immu-
nosuppressant agents, retinoids and phototherapy and 
e) no vascular events, chronic hepatic diseases, chronic 
renal diseases, malignancies, pregnancy, connective tis-
sue disorders, Crohn’s disease, coeliac disease, or any 
disease that could affect the immune system. 

The patients were interviewed with regard to their  
a) past history of tonsillitis, autoimmune disease, thyroid 
disease and beginning of PPP symptoms, b) family history 
of PPP, diabetes and thyroid disease and c) tobacco use 
(classified as A = non-smoker (NS), B = smoker (S), B1 = 
smoker of 10 cigarettes or less/day and B2 = smoker of 
more than 10 cigarettes/day). All of the participants were 
analysed for their thyroid function, anti-thyroid peroxidase 
antibody (anti-TPO) levels, fasting glucose, fasting insulin 
levels and homeostatic model assessment (HOMA) index 
for insulin resistance (IR). Venous blood samples were tak-
en from the subjects after 8 hours of fasting. The chemilu-
minescent immunometric assay method was used for the 
serum insulin (< 12 mU/l), free T3 (FT3) (range: 2.3–4.2 pg/ 
ml), free T4 (FT4) (range: 0.74–1.52 ng/dl), anti-TPO  
(< 35 U/ml) and anti-thyroglobulin (anti-TG) (< 40 U/ml). 
Spectrophotometric methods were used to measure the 
thyroid-stimulating hormone (TSH) (0.55–4.78 mIU/l) and 
fasting blood glucose (70–100 mg/dl). 

The HOMA index uses the formula described by Mat-
thews et al. [7]: insulin (mU/l) × (glucose (mmol/l)/22.5). 
The cut-off point to define IR was above 2.6 μU/ml in the 
HOMA.

Statistical analysis 

The data were analysed using SPSS 15.0 software. 
The descriptive analyses were presented using the medi-
an, range and tables of the frequencies for the variables. 
A χ2or Fisher’s exact test was used for the discrete vari-
ables and the Student’s t test or Mann-Whitney U test 
was used for the continuous variables, after detecting 
the normality according to the Kolmogorov-Smirnov 
test, which was used to compare the variables between 
the PPP and control groups, where appropriate. For the 
multivariate analysis, the possible factors (age, gender, 
smoking, family history of PPP, diabetes mellitus and thy-
roid disease, time of disease onset, duration of PPP, FT3, 
FT4, TSH, anti-TPO, anti-TG, fasting blood glucose, insulin 
levels and HOMA index) identified with the univariate 

analyses were further entered into the logistic regression 
analysis to determine the independent predictors of PPP. 
A p-value of less than 0.05 was considered to show a sta-
tistically significant result. 

Results 

This study included 33 patients with PPP (31 females, 
2 males, median age of 40 years old) and 27 age- and 
gender-matched controls (23 females, 4 males, median 
age of 38 years old). The other demographic and labora-
tory characteristics of the subjects can be seen in Tables 1 
and 2. The fasting glucose, insulin and HOMA index were 
not significant between the PPP patients and the controls 
(p = 0.52, p = 0.31 and p = 0.22, respectively). In addition, 
the IR according to the insulin and HOMA index was not 
found to be a significant risk factor for PPP (p > 0.05). 
The ratios of tobacco use were 90% in the PPP group and 
63% in the control group, and there was a statistically 
significant difference between the groups (p < 0.009). 
A history of thyroid disease was found in 21% of the PPP 
patients, compared to 7% of the controls (p = 0.17). This 
rate was increased to 60% in the PPP group and 22% 
in the control group (p = 0.003) when all of the thyroid 
abnormalities, including the history of thyroid disease 
and laboratory parameters, were evaluated. The median 
anti-TPO levels were 30 U/ml in the PPP group and 20 U/
ml in the control group. A significant difference was de-
tected between the PPP and control groups according to 
the anti-TPO levels (p = 0.009). If the anti-TPO level was 
≥ 21 U/ml, both the sensitivity and specificity of the anti-
TPO were 67%. The median anti-TPO level was 34 U/ml 
in women with PPP and 11.5 U/ml in men with PPP. The 
autoantibody abnormality rate in patients with PPP was 
three-times higher than that in the control group (42% 
vs. 15%, p = 0.02). The gender and tobacco use were pre-
dictive for PPP in the multivariate analysis (OR = 141.7, 
p < 0.0001 and OR = 147.6, p = 0.006, respectively). An 
anti-TPO > 35 U/ml and the presence of a thyroid abnor-
mality were found to be independent risk factors in the 
univariate analysis (OR = 4.2, p = 0.025 and OR = 5.4,  
p = 0.004, respectively), but not in the multivariate analy-
sis (p = 0.39 and p = 0.07, respectively) (Table 3).

Discussion

The exact incidence and prevalence of PPP are not 
well known [8, 9]. Moreover, a determination of the prev-
alence of PPP was not possible according to our study, 
but we can say that it is a rare disease in our clinic. 

The PPP is a pustular skin disorder that usually occurs 
in adults [2]. Although PPP is listed among the pustular 
variants of psoriasis in many textbooks, a recent genetic 
study has provided evidence that PPP may not be related 
to psoriasis [4]. In general, the disease is found in people 
between 20 and 60 years of age, which is compatible with 
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our patients’ age range (23–60 years old) [10]. Women and 
smokers are more frequently affected [1, 2]. According to 
gender in PPP patients, an 8.8-fold increased risk was 
found in the females when compared to the males in the 
multivariate analysis (OR = 141.7, p < 0.0001) in this study. 

Tobacco use plays a role in the pathogenesis of PPP; 
however, the prevalence of tobacco use in patients with 
PPP is different based on different studies (range: 42–
100%) [9, 11]. In this study, the ratio was 90% in 33 pa- 
tients with PPP. When we compared it with the rate of 

Table 1. Comparison of some clinical features in palmoplantar pustulosis (PPP) and control groups

Parameter PPP Controls P-value

n (%) Median Range n (%) Median Range

Number of subjects 33 27

Age [years] 40 23–60 38 21–58 0.55

Gender Male 2 (6) 4 (14) 0.39

Female 31 (94) 23 (85)

Tobacco use Smoker 30 (90) 10 (37) 0.009

Non-smoker 3 (9) 17 (63)

Family history of diabetes 
mellitus

No 15 (45) 16 (60) 0.29

Yes 18 (55) 11 (40)

Family history of thyroid 
disease

No 24 (73) 19 (70) 0.53

Yes 9 (27) 8 (30)

Medical history of thyroid 
disease

Yes 7 (21) 2 (7) 0.17

No 26 (79) 25 (93)

Disease duration time [years] 4 1–20

Smoking time [years] 20 0–40

Table 2. Comparison of some laboratory results in patients with palmoplantar pustulosis (PPP) and the control group

Parameter PPP Controls P-value

Median Range Median Range

Fasting blood glucose [mg/dl] 92 71–286 88 70–210 0.52

Insulin [mU/l] 9 3–27 8 3–20 0.31

HOMA index 2.1 0.8–11.8 1.8 0.6–6.9 0.22

FT3 [pg/ml] 3 2.1–7 3.1 2.3–4.2 0.73

FT4 [ng/dl] 1.2 0.3–9.4 1.1 0.08–3.7 0.48

TSH [mIU/l] 2.4 0.03–12 3 0.01–6.7 0.42

Anti-TG [U/ml] 25 2–1000 20 5–300 0.17

Anti-TPO [U/ml] 30 2–1500 20 3–1500 0.009

F – free, PPP – palmoplantar pustulosis, TG – thyroglobuline, TPO – thyroid peroxidase.

Table 3. Effective parameters of palmoplantar pustulosis in uni/multivariate analysis

Predictors Category Univariate analysis Multivariate analysis

OR 95% CI P-value OR 95% CI P-value

Anti-TPO High/normal 4.2 1.2–15 0.025 0.9 0.9–1.1 0.39

Presence of any thyroid abnormality Yes/no 5.4 1.7–16.9 0.004 14.6 0.8–273 0.07

Tobacco use S/NS§ 17.1 4.1–70 < 0.0001 148 4.2–5141 0.006

Gender F/M 89.1 15.1–529 < 0.0001 142 8.9–2258 < 0.0001

CI – confidence interval, §Normal < 35 U/ml, NS – non-smoker, OR – odds ratio, TPO – thyroid peroxidase, F – female, M – male
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the control group, the difference was found to be highly 
significant (90% vs. 63%, p < 0.009). Smoking was a 32.7-
fold increased risk factor for PPP in the multivariate anal-
ysis (HR = 147.6, p = 0.006).

The relationships between PPP and certain clinical 
features, such as gluten sensitivity, thyroid disease, dia-
betes mellitus and focal infections (like tonsillitis) have 
been demonstrated in recent studies [5, 6, 12, 13]. The 
increased frequency of thyroid disorders varies based on 
different studies, while the prevalence of thyroid patholo-
gies is about 5% in the general population [3]. The rate 
in the control group was 7% according to the history of 
thyroid disease in our study. In addition, high frequencies 
of thyroid disease and thyroid autoantibodies were found 
in the patients with PPP in one previous study [13]. In an-
other study of PPP, 3 (25%) and 2 (16%) of 12 patients were 
diagnosed with thyroid diseases and antimicrosomal anti-
bodies, respectively [3]. In these studies, the patients were 
compared with the general population, not with a control 
group; however, we used a case-control study. 

The prevalence of thyroid pathologies in PPP ranged 
from 16% to 25% in some studies, and these rates are 
significantly higher than these found in the general 
population [3, 13–15]. Our rate was 21% according to the 
history of thyroid disease in the PPP group, which was 
three-times higher than in the control group (21% vs. 7%). 
Hashimoto’s disease, multinodular goitre and hypothy-
roidism are the major associated thyroid disorders [3]. In 
this study, Hashimoto’s disease was found in 4 patients, 
a multinodular goitre in one patient, Graves in 1 patient 
and subclinical hypothyroidism in one patient. When we 
considered all thyroid abnormalities, including thyroid 
function, TSH, T4, anti-TPO and anti-TG autoantibody 
abnormalities and a positive thyroid disease history, this 
rate was 60% in the PPP group and 22% in the control 
group. When we investigated the thyroid autoantibod-
ies, the abnormality rate of the patients with PPP was 
approximately three times higher than in the controls 
(42% vs. 15%, p = 0.02). Thyroid antigen antibodies are 
more common in women, with a rate of 8.4% in the gen-
eral population [16]. Gul et al. reported the frequency of 
thyroid autoantibodies in healthy Turkish individuals as 
9.9% [17]; however, this rate has been reported as 22.5% 
in women with PPP [13]. In this study, a moderate correla-
tion between the gender and anti-TPO levels was found 
(r = 0.361, p = 0.039), while the anti-TPO rate was three-
times higher in women than in men in the PPP group. 
However, in previous studies, the anti-TPO level was not 
been evaluated in a multivariate analysis. Moreover, the 
anti-TPO level was an independent risk factor in the uni-
variate analysis, but not in the multivariate analysis in 
our study. High autoantibody levels can be related to the 
female gender because of the high tendency toward PPP 
in females. 

Gimenez-Garcia et al. [3] demonstrated that all of 
their patients with PPP exhibiting thyroid dysfunction 

were also smokers. However, this possible association 
between PPP and thyroid dysfunction could be attributed 
to tobacco use rather than the presence of PPP [3]. To-
bacco use can induce vasoconstriction or cause immune 
system dysfunctions, such as functional and morphologi-
cal alterations in the polymorphonuclear leucocytes and 
an exaggerated release of chemotactic factors [12, 18]. 
Moreover, giving up the habit does not generally lead to 
the disappearance of PPP [19], which explains the signifi-
cance of immune dysregulation. However, we did not find 
any correlation between the autoantibodies and tobacco 
use.

Type 2 diabetes mellitus is more frequent among 
women (23–76 years old, mean age 55 years) with PPP 
in Sweden [5]. In addition, an increased predisposition 
toward diabetes in PPP has been discussed by Uehara  
[20]. An abnormal glucose tolerance test was found in 
55 (66.3%) of 83 patients with PPP, and the deranged 
carbohydrate metabolism may be partly responsible for 
the increased susceptibility to focal infections in patients 
with PPP [20]. Several pathogenic factors, such as the 
serum calcium, tobacco use and obesity, which may pre-
dispose patients to type 2 diabetes should be taken into 
consideration, but these variables are not enough to ex-
plain the excess risk of diabetes in patients with PPP [5]. 

The IR is a subnormal biological response to normal 
insulin concentrations. The IR and relative insulin defi-
ciency, with complex interactions among many genes 
and environmental factors, are the two of the major 
causes of type 2 diabetes mellitus [21–23]. The fasting 
insulin concentration is a useful marker to identify those 
subjects with IR, and the optimal cut-off point has been 
identified as 15.7 mU/l (109 pmol/l) for insulin [24]. In 
another study, the 75th and 90th percentiles defined as 
the cut-off values for IR and HOMA were 12–17.2 mU/l 
and 2.6–4.1 μU/ml, respectively. However, IR has not 
been previously studied in PPP patients. Although the 
fasting blood glucose, fasting insulin and HOMA index 
in the patients with PPP were slightly higher than in the 
controls, the fasting blood glucose, insulin cut-off level 
(12 mU/l) and HOMA index were not found to be use-
ful in the evaluation of PPP. No correlations were found 
in these parameters between the controls and the PPP 
patients. Moreover, these parameters were not effective 
or predictive in the uni/multivariate analyses (p > 0.05). 

Tobacco use and female gender have been shown 
to increase the risk of PPP in several other studies. Cor-
respondingly, female gender and smoking were the most 
important risk factors for PPP according to our study. 
Based on the results of previous studies, the anti-TPO 
rate is normally 8.4% in the general population, but it is 
22.5% in patients with PPP. In our study, the rates of thy-
roid pathologies and autoantibodies were 60% and 42%, 
respectively, which could be associated with the high anti-
TPO levels in the female gender. Although there have been 
study results regarding the increased risk of type 2 dia-
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betes and impaired carbohydrate metabolism, IR has not 
been previously studied in PPP patients. In our research, 
no correlation was detected between IR and PPP; however, 
additional studies are necessary to clarify the relationships 
between PPP, thyroid disease and diabetes mellitus. 
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