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Skin tags, leptin, metabolic syndrome and change of 
the life style

Omar S. El Safoury, Rania M. Abdel Hay, Marwa M. Fawzy, Dina Kadry, 
Iman M. Amin, Ola M. Abu Zeid, Laila A. Rashed1

INTRODUCTION

Skin tags (STs), soft fibromas, fibroepithelial polyps, 
or acrochordons are all alternative terms to describe 
a common benign skin condition, which consists of 

a bit of skin projecting from the surrounding skin.[1] 
Histologically, STs are polypoid lesions with 
overlying mildly acanthotic epidermis, a loose, 
edematous fibrovascular core exhibiting mild chronic 
inflammation.[2] They often develop in areas of skin 
friction.[3] STs have been reported to be associated 
with many diseases including type 2 diabetes mellitus 
(DM)[4-6] and obesity.[7,8]

Metabolic syndrome (MS) is a complex of interrelated 
risk factors for cardiovascular disease (CVD) and 
DM. These factors include raised blood pressure, 
dysglycaemia, elevated triglycerides levels, high 
cholesterol levels, low high-density lipoproteins 
(HDL), and obesity (particularly central obesity).[9]
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ABSTRACT

Background: Skin tags (STs), are papillomas commonly found in the neck and in the axillae 
of middle-aged and elderly people. Metabolic syndrome (MS) is a complex of interrelated 
risk factors for cardiovascular disease and diabetes. Epidemiologic studies of different 
ethnic populations have indicated that hyperleptinaemia and leptin resistance are strongly 
associated with MS. Aim: To study the possible relation of skin tags and leptin levels to MS 
guided by the International Diabetes Federation (IDF) diagnostic criteria. Methods: This 
study included 80 participants, 40 ST patients and 40 apparently healthy controls. Age, sex, 
waist circumference (WC), body mass index (BMI), smoking status, fasting glucose level, 
insulin level and insulin resistance were estimated as well as cholesterol, triglycerides, 
HDL, criteria of MS, and leptin levels. Results: The univariate analysis showed that WC, 
BMI, fasting glucose, insulin levels, insulin resistance, cholesterol, triglycerides, HDL, and 
leptin levels were significantly higher in ST patients compared to controls (P < 0.001). The 
multivariate analysis between MS components and ST showed that only high triglyceride 
levels (OR 1.205/95% CI 1.044–1.391/P = 0.011) and low HDL levels (OR 0.554/95% CI 
0.384–0.800/P = 0.002) were significantly associated with ST. Multivariate linear regression 
analysis of the predictors of high plasma leptin levels, showed that high triglyceride levels 
(OR 0.287/95% CI 0.410–3.56/P = 0.014), and low HDL levels (OR -0.404/95% CI -8.7 to 
-2.08/P = 0.002) were significant predictors. Conclusion: The results of this study suggested 
that the presence of both ST and hyperleptinaemia in patients with STs may be associated 
with high levels of triglycerides and low levels of HDL and this could suggest that changing 
the life style of patients with ST may have a beneficial role.
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Leptin is a 167 amino acid protein that is encoded by 
the ob gene.[10] Adipocytes are the main site of leptin 
synthesis and the main contributor to serum leptin 
levels. Leptin secretion increases with increasing 
adipocyte cell size, and hence plasma leptin levels are 
directly proportional to fat mass.[11] Leptin suppresses 
appetite and increases energy expenditure.[12] It 
also plays a role in regulation of energy stores.[13] 
Epidemiologic studies of different ethnic populations 
have indicated that hyperleptinaemia and leptin 
resistance are strongly associated with MS and 
enhance cardiovascular morbidity and mortality 
through promotion of insulin resistance (IR).[14]

Leptin, as an adipoimmune, may also play a role in the 
pathogenesis of ST.[15] 

Our aim is to study the possible relation of STs and 
leptin levels to MS guided by the International 
Diabetes Federation (IDF) diagnostic criteria.

METHODS

The present study included 80 participants; 40 patients 
seeking advice for their STs and 40 age and sex-
matched apparently healthy participants serving as 
controls. This study was conducted in the Dermatology 
Outpatient Clinic of Cairo University, from August 
2009 to December 2010, and was approved by the 
Dermatology Research Ethics Committee, Faculty of 
Medicine, Cairo University. All participants were 
asked to sign an informed consent prior to inclusion in 
the study. All participants were subjected to thorough 
history taking including history of smoking, diabetes, 
hypertension, lipid abnormality, and family history 
of ST. STs were evaluated by clinical examination, 
including number, site and color of ST and the 
presence of acanthosis nigricans. WC was determined 
and BMI was calculated from the following equation: 
BMI = weight (kg)/height (m2). Blood pressure was 
recorded as the average of two measurements after 
participants had been sitting for 5 min. Diabetes was 
ascertained according to the WHO criteria or current 
treatment with antidiabetic agents. 

Venous samples were taken at the enrollment visit 
after the participants had fasted overnight. 

All participants had the following laboratory 
investigations done: Fasting blood glucose using 
enzymatic colorimetric method (glucose oxidase 

method),[16] plasma cholesterol and triglycerides by 
enzymatic colorimetric test, plasma HDL by enzymatic 
colorimetric method,[17] plasma insulin levels using 
a commercially available radioimmunoassay (Linco 
Research, Inc.) and IR was calculated through 
the Homeostatic Model Assessment (HOMA),[18] 
plasma leptin level determination by enzyme linked 
immunosorbent assay (ELISA) using kit supplied by 
(Linco Research, St. Charles, MO, USA) according to 
manufacturer instruction.

The MS parameters estimation was recorded according 
to the guides of the International Diabetes Federation 
(IDF) consensus worldwide definition.[19]

Statistical analysis
Data were statistically described in terms of mean 
± standard deviation (± SD), frequencies (number 
of cases) and percentages (%) when appropriate. 
Comparison of quantitative variables between the 
study groups was done using Student t-test. For 
comparing categorical data, Chi square (χ2) test was 
performed. Correlation between various variables was 
done using Pearson's correlation equation for linear 
relation. Association between MS and occurrence of 
STs was tested using stepwise multivariate logistic 
regression, while the relation to number of STs and 
plasma leptin levels was done using multivariate linear 
regression model. P < 0.05 was considered statistically 
significant. All statistical calculations were done using 
computer programs Microsoft Excel 2007 (Microsoft 
Corporation, NY, USA) and SPSS (Statistical Package 
for the Social Science; SPSS Inc., Chicago, IL, USA) 
version 15 for Microsoft Windows.

RESULTS 

This analytical descriptive study included 40 patients 
with STs (15 males/25 females) with mean age 41.9 
± 10.47 and mean number of ST lesions 11.1 ± 
12.8, 24 patients (60%) presented with flesh colored 
STs, 9 patients (22.5%) had pigmented STs while 7 
patients (17.5%) showed mixed type STs. Another 
40 participants, with mean age 41.1 ± 11.56, were 
enrolled as controls (18 males/22 females). The 
univariate analysis revealed that patients showed 
significantly higher WC, higher BMI, fasting glucose 
levels, and insulin levels as well as higher presence of 
IR compared to controls (P < 0.001). They also showed 
significantly higher cholesterol and triglycerides 
levels, and lower HDL levels (P < 0.001). MS was 
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significantly associated with patients when compared 
to controls (P < 0.001). Moreover, leptin levels were 
significantly higher in patients compared to controls 
(P < 0.001) [Table 1]. 

Meanwhile the univariate analysis showed no 
significant differences between patients and controls 
as regards age, sex, smoking habits, and the presence 
of diabetes and hypertension [Table 1].

The stepwise multivariate logistic regression of MS 
components with the occurrence of STs showed 
that only high levels of triglycerides (OR 1.205/95% 
CI 1.044–1.391/P = 0.011) and low HDL levels (OR 

0.554/95% CI 0.384–0.800/P = 0.002) were statistically 
significant [Table 2].

The multivariate linear analysis of MS components 
with number of STs showed no significant association 
[Table 3]. 

As regards leptin levels, there was no significant 
correlation between the number of STs in each 
individual patient and the leptin levels (r = -0.03,  
P = 0.856). Moreover, the multivariate linear analysis 
of the predictors of high plasma leptin levels revealed 
that high leptin levels were significantly associated 
with high triglycerides levels (OR 0.287/95% CI 0.410–
3.56/P = 0.014) and low HDL levels (OR -0.404/95% CI 
-8.7 to -2.08/P = 0.002) [Table 4].

DISCUSSION

In this study, STs and/or hyperleptinaemia are related 
to the presence of dyslipidaemia. We found that 
although the univariate analysis showed a significant 
association of MS (65%) with our patients, yet the 
multivariate analysis revealed significant association 
of STs with only high triglyceride levels and low 
HDL levels. Moreover, multivariate linear regression 
analysis of the predictors of high plasma leptin levels 

Table 1: Patients data

  Patients  
(n*= 40)

Controls  
(n = 40)

P value 

Age (years) 41.9 ± 10.47 41.1 ± 11.56 0.747

Sex (♂/♀) (n, %) 15/25 (37.5/62.5) 18/22 (44/55) 0.496

Waist circumference (cm)
(mean ± SD†)

109.67 ± 14.67 91.87 ± 17.17 <0.001‡

BMI§ (mean ± SD) 35.2 ± 7.05 28.03 ± 4.29 <0.001‡

Smoking (n,%) 9 (22.5) 13 (32.5) 0.317

Diabetes (n,%) 5 (12.5) 2 (5) 0.235

Hypertension (n,%) 7 (17.5) 2 (5) 0.077

Fasting glucose level 
(mean ± SD)

5.97 ± 1.21 3.19 ± 1.29 <0.001‡

Insulin level (mean ± SD) 15.44 ± 2.16 10.75 ± 1.16 <0.001‡

Insulin resistance (n,%) 22 (55) 0 (0) <0.001‡

Cholesterol level  
(mean ± SD)

194.57 ± 18.6 170.58 ± 35.01 <0.001‡

Triglycerides level  
(mean ± SD)

101.08 ± 9.46 81.51 ± 7.29 <0.001‡

HDL|| level (mean ± SD) 34.55 ± 3.59 44.9 ± 4.88 <0.001‡

Leptin level (mean ± SD) 432.09 ± 45.72 285.38 ± 56.23 <0.001‡

Metabolic syndrome (n,%) 26 (65) 2 (5) <0.001‡

Family history (n,%) 10/40 (25)
*Number, †standard deviation, ‡P value <0.05 significant, §body mass index, 
||high density lipoprotein.

Table 2: Stepwise multivariate logistic regression analysis for 
predictors of the presence of skin tags

OR* 95% CI for OR P value

Lower Upper
Fasting glucose 3.501 0.952 12.882 0.059
Triglycerides 1.205 1.044 1.391 0.011†

HDL‡ 0.554 0.384 0.800 0.002†

WC§ 0.686

HTN|| 0.575
*Odds ratio, †P value <0.05 significant, ‡high density lipoprotein, §waist 
circumference, ||hypertension

Table 3: Multivariate linear regression analysis of the 
predictors of number of Skin tags

Coefficient 95% CI for B P value

Lower Upper
WC* 0.089 -0.236 0.387 0.625
HTN† 0.144 -7.920 17.552 0.448
Fasting glucose 0.067 -2.949 4.371 0.695
Triglycerides 0.076 -0.376 0.582 0.665
HDL‡ -0.003 -1.337 1.319 0.989
*Waist circumference, †hypertension, ‡high density lipoprotein

Table 4: Multivariate linear regression analysis of the 
predictors of high plasma leptin level

Coefficient 95% CI for B P value

Lower Upper
WC* 0.175 -0.052 1.78 0.064
HTN† -0.051 -62.7 34.0 0.556
Fasting glucose 0.015 -10.5 11.9 0.900
Triglycerides 0.287 0.410 3.56 0.014‡

HDL§ -0.404 -8.7 -2.08 0.002‡

*Waist circumference, †hypertension, ‡P value <0.05 significant, §high density 
lipoprotein
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showed that high triglycerides levels and low HDL 
levels were significant predictors.

To the best of our knowledge, this is the first study to 
analyze the possible relation of STs and leptin levels 
to MS. 

Our results are in agreement with a study that 
examined four cases of STs and concluded that STs 
are a useful sign of increased lipid levels, type 2 DM 
and CVD.[20]

Our results are also in agreement with a study that 

investigated cases of STs and proposed that skin 
tags are cutaneous findings frequently associated 
with the risk factors for MS and heart disease, and 
recommended that these patients should be carefully 
evaluated for MS and heart disease.[21]

Skin tags are common in population and stay long 
until menopause/andropause.[22] The results of this 
study advice the screening of patients with ST and 
hyperleptinaemia for the triglycerides and the HDL 
(when positive, other components of metabolic 
syndrome preferably to be measured). This leads 
us to recommend the change of life style of patients 
with STs and/or hyperleptinaemia as stopping active 
smoking and prevention of passive smoking, regular 
exercises, weight reduction, changing carbohydrate 
diets into high protein diets. Knowing that diets rich 
in polyunsaturated fatty acids as olive oil, omega 3, 6, 
and 9 fatty acids supplementation can decrease the risk 
of coronary atherosclerosis,[23] we recommend their 
use for patients with STs and/or hyperleptinaemia. 
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