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Skin tags are common dermatological lesions that have been linked to metabolic
syndrome, which includes diabetes, obesity, and hypertension, as well as
cardiovascular disease. Increased adipose deposition and serum leptin levels may be

Keywords: associated with skin tags (STs). The relationship between serum lipid profile and
Skin tag, serum leptin levels in patients with skin tags and the Framingham risk score was
leptin, investigated. The Framingham risk score (FRS) is a method to calculate the
Framingham risk score likelihood of getting cardiovascular disease (CVD) during a 10-year period (CVD).

The current study was carried out on 60 participants; 30 patients with STs and 30
apparently healthy as controls. Serum lipid profile and serum leptin were measured.
There was Statistically significant difference of serum leptin level between skin tag
(22.6x16.4 ng/ml) group and control (13.23+10.14 ng/ml) and cholesterol also
showing significant difference between skin tag disease group (183.3+37.12 mg/dl)
and the control group (155.6+21.86 mg/dl). Other parameters Low Density
Lipoprotein(LDL), Triglycerides(TG)and non-High-Density Lipoprotein, cholesterol
(non-HDL) show no significant difference between the two groups. An assessment
was performed to differentiate between skin tag and Framingham risk score. It was
found that 70% of patients are in high and moderate risk group. The present study
found association between skin tag patients and Framingham risk score.

INTRODUCTION weight by acting on the hypothalamus. It is formed by
Skin tags are prevalent lesions that are formed of the ob (obesity) gene and exerts biological effects via the
leptin receptor (ob-R) [3, 5]. It is a 167-amino-acid protein
with a molecular weight of 16 kDa which modulates
appetite and energy expenditure [5, 6]. Skin tags are usually
related with obesity and higher serum leptin levels in obese
people. The activation of leptin receptors in the dermis and
epidermis causes keratinocytes and fibroblasts to differentiate
and proliferate, resulting in the formation of skin tags [2, 6].

loose fibrous tissue and usually appear on the neck and
major flexures. They usually take the form of small, soft,
pedunculated protrusions [1].

Skin tags can appear at any age and are equally
prevalent in both men and women [2], the cause of a skin
tag is uncertain [3]. Several variables have been linked to
skin tags, including familial history, pregnancy, impaired
glucose metabolism, obesity, and friction. Metabolic The FRS method is a simplistic and frequently used
method for estimating the risk of heart disease over a

10-year period [7]. The FRS includes age, gender, total
cholesterol, high density lipoprotein cholesterol, smoking
behaviors, and systolic blood pressure as six coronary

syndrome may be linked to skin tags [4, 5].

Leptin is a hormone that is derived from adipocyte
that controls food intake, energy expenditure, and body
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risk factors [8]. The FRS is the most applicable
approach for estimating a person's long-term risk of
cardiovascular disease [9]. This risk score can be useful
for patients and clinicians when assessing whether
lifestyle changes and prophylactic medical therapy are
necessary, as well as health education by detecting men
and women who are at higher risk for the development
cardiovascular events [10].

The Framingham risk score is the easy method to
predict cardiovascular diseases in metabolic disorders
using skin tag as a landmark.

SUBJECTS AND METHODS

The participants of the study were subdivided into
30 patients seeking advice for their STs and 30 seemingly
healthy volunteers who served as controls. They attended
to Mustafa Mahmoud Hospital's dermatology clinic.
Each subject of the study had signed an informed
consent. The inclusion criteria focused on patients of age
30 — 60 years old with skin tag at any location who agree
to participate in the study. Exclusion criteria were
pregnant, lactating women, chronic renal insufficiency
and liver diseases.

A specially created questionnaire was developed to
collect individual data such as age, sex, occupation,
history of diabetes, history of cardiovascular disease,
history of hypertension, evolution of skin tag onset,
number, site, size, type, and color of skin tags.

Height, body weight, and waist measurement had
been measured, and the body mass index (BMI) was
calculated by dividing the kilograms by the square of
the height in meters. BMI 25-30 kg/m? was considered
overweight, whereas BMI >30 kg/m? was considered
obese [10].

At the enrollment visit, venous blood samples were
collected after subjects had fasted overnight. The serum
had been collected, divided into aliquots, and kept
at -20°C until analysis. An enzymatic approach was
utilized to determine serum total cholesterol and total
triglycerides using commercial kits (Bio diagnostics,
USA). Phosphotungstate precipitation of serum high
density lipoprotein (HDL), followed by an enzymatic
technique Friedewald's formula was used to calculate
serum low density lipoprotein (LDL) cholesterol and

non-HDL cholesterol. A completely automated analyzer
was used to analyze all of the parameters.

The level of leptin in the blood was measured using an
enzyme linked immunosorbent assay (ELISA) (diagnostic
Biochem canda,USA, CAN-L4260,Lot 202150).

Framingham risk score (FRS)

The FRS system has been created to look at the risk
of heart disease over the course of ten years. FRS scores
were calculated using age, sex, TC, HDL-cholesterol,
systolic blood pressure, smoking habits, diabetes, and
CVD history. The following were the cutoffs for
calculating FRS: 160, 160-199, 200-239, 240-279, and
280 mg/dL for TC; 120, 120-129, 130-139, 140-159,
and 160 mmHg for systolic blood pressure; and 40, 40—
49, 50-59, and 60 mg/dL for HDL. Low risk (less than
10%), intermediate risk (10-20%), and high risk (more
than 20%) were assigned to the absolute CVD risk
percentage over a 10-year period [8].

Statistical analysis

Using the computer application SPSS version 10 for
Windows, data were statistically analyzed utilizing an
unpaired Students t-test and an ANOVA test. The
significance level was chosen at P 0.05.

RESULTS

The personal data of the skin tag individuals in the
current study are shown (Table 1). These included sex,
age, family history, and skin tag duration. The mean age
group of skin tag is (48.97 £ 1.598) and the mean age
control group (40.20 + 1.465).

Multiple skin tags lesions were found in 25 patients
(83.3%) and a single lesion in 5 patients (16.7%)
(Tablel), the skin tag onset was variable between the
patients. The mixed form of skin tag lesion was found
to be the most frequent (56.6 %) (Table 2). BMI
showed statistical significance between study and
control group with (p value=0.025) (Table 1). In the
present study 60% of the patients with skin tag have
family history of skin tag and 16.6% of the patients
have history of cardiovascular disease, 20% are
diabetic patients and 33.3% of the patients have history
of hypertension.
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Table (1): Demographic data of the subjects

Variable Cases Controls
Number of subjects 30 30
Age 48.97 £1.598 40.20 + 1.465
Male : female 18:12 13:17
Number of skin tags: 1-30

solitary skin tag 16.7% None

Multiple skin tags 83.3%
Onset of skin tags variable None
Family history of skin tags 60% None
Waist circumference 106.7£10.10  103.7%6.1
BMI 34.48+7.5* 29.3+1.7
Smoking 30% 24%
Family history of CVD 16.6% None
History of HTN 33.3% None
History of DM 20% None

BMI=Body mass index (Kg/m?), CVD=cardiovascular disease,
DM= Diabetes Mellitus, HTN=hypertension.
*= statistical significance by t test

Table (2): Distribution of skin tag patients based on
the type of lesion

Type of lesion Percentage%o
Mixed 56.6%
Pedunculated 33.3%
Non pedunculated 10%

In the present study, there is a significance difference
between mean of leptin in disease group (22.6+16.4 ng/ml)
and control group (13.23+10.14 ng/ml) with (P=0.027)
(Figure.1) and also cholesterol and HDL showing a
significant difference between the two groups as cholesterol
mean in skin tag disease group (183.3+37.12 mg/dl) and the
control group (155.6+£21.86 mg/dl) while HDL mean in
skin tag group is (40.4+8.8 mg/dl) and mean in the control
group is (35.16+7.05 mg/dl) Other parameters such as
LDL, TG and non-HDL show no significant difference
between the two groups (Table 3).
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Table (3): Comparison of lipid profile among the study

groups
Mean of Skin Tag Mean of control
Parameters P value
group group
Leptin(ng/dl) 22.6+16.4* 13.23+10.14  0.027

Cholesterol(mg/dl)  183.3x37.12* 155.6+21.86  0.025

LDL(mg/dl) 119.7+29.41 98.1323.39 ns
HDL(mg/dI) 40.4+8.8* 35.16+7.05  0.03
TG(mg/dl) 149+61.33 136.9+61.62  ns
Non HDL(mg/dl)  143.9+31.72  130.8+24.82  ns

TG = Triglycerides, HDL = High density Lipoprotein, LDL= Low
density lipoprotein, non HDL=non High density Lipoprotein.

*= statistical significance by t test

P>0.05=no statistical difference was seen between cases and
control group.

leptin

25

20

15 13.23

leptin(ng/dl)

10

w

Mean of Skin Tag group Mean of control group

Fig. (1): A comparison of mean of leptin levels
between skin tag group and the control
group

Significant differences were noted between the
low, moderate, and high-risk categories; the majority
of skin tag patients (>20%) are in the high FRS risk
category (43.3%), and all skin tag patients with
hypertension, diabetes, and smokers are in the high

and moderate risk groups (Table 4).
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Table (4): Association between skin tag patients and Framingham risk score classification

Parameters FRS > 20% High risk FRS 10-20% Moderate risk FRS <10% Low risk P value
percentage 43.3%* 26.7% 30%
Gender(M/F) 10/3 8/0 3/6
0.027*
Age mean 50.42+7.9* 54.25+6.6* 41.13+7.8 2
0.004
TC 170+10 181+13 193+46 NS
HDL 38+7.0 41+8.8 37+8.8 NS
SBP 137.5+£23* 124+16 119+4 0.034%
Smoker 38.5% 37.5% None
DM 46% None None
HTN 61.5% 25% None
History of CVD 30.7% 25% None

TC = Total Cholesterol, HDL = High density Lipoprotein & SBP = Systolic blood pressure, DM= Diabetes Mellitus,
HTN=Hypertension, CVD=cardiovascular disease, NS= non-significant
1= significant difference between high and low risk group & 2= significant difference between moderate and low risk group &

3=significant difference between high and low risk group.

DISCUSSION

The most frequent fibrous lesions of the skin are skin
tags [11]. Skin tags may be accompanied with some
endocrine diseases and most of patients are not alert
about that [12]. Obesity, diabetes, dyslipidemia, and
hypertension are all risk factors for CvD [13].

The majority of skin tag patients in the current
study (56.6 %) has mixed type skin tag lesions, while
Jusuf et al. observed that the majority of skin tag lesions
are mixed type (56.2 %) [2]. The majority of our skin tag
patients had several lesions, according to a number of
skin tags (83.3 %). These findings were obtained by
Jusuf et al. who discovered that 28 individuals (87.5%)
had multiple lesions [2].

Obesity is defined as a BMI greater than 30 kg/m? and
is linked to a variety of health issues, including insulin
resistance, hypertension, and cardiovascular disease.
Obesity prevalence has almost doubled globally over the
last several decades, resulting in several of the obesity-
related pathological diseases and creating major health
hazards in the future [14].

Interestingly, the level of serum leptin follows a
rhythmic cycle, with a high level at night. Moreover,
because leptin concentration is linked to the quantity of
fat tissue and BM, it is usually characterized by elevated

leptin levels [15]. Furthermore, elevated serum leptin
levels are associated with leptin receptor resistance, and
these disorders are linked to obesity [16].

The skin tag group had a higher mean BMI
(34.48+7.50 kg/m?) than that of the control group (29.98
+ 2.35 kg/m?), according to the findings of the current
study. These findings are in line with those of Tosson et al.
who found that the BMI of the skin tag group (32.8 + 4.4
kg/m?) was greater than that of the control group (28.5 +
2.9 kg/m?) [5]. Obesity is marked by an increase in the
lipid accumulation in the adipocyte, particularly
triglycerides [17].

The link between STs and several biochemical
indicators related to obesity and leptin, as well as the
relationship with the Framingham risk score, were
investigated in the present study. It was found that the
skin tag group has a higher mean of serum leptin levels
(22.6£16.4 ng/ml), higher than that in the control group
(13.23+10.14 ng/ml). As a result, a significant difference
in leptin levels between the skin tag and the control
group (p=0.027) was detected. This finding agrees with
that of Nurhayati et al. who discovered a mean of 29.89
+ 13.34 ng/ml in skin tag patients, which is greater than
that of the control group (22.53 + 12.91 ng/ml) with
(P=0.034) [18]. EI Safoury et al. observed that the
serum leptin level mean in the skin tag group was higher
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than that in the control group with statistically significant
results at the significance level of p<0.001 [19].

The increase of the serum leptin in skin tag disease
can be explained in the light that skin tag is mostly
associated with excess adipose tissue that leads to
increasing the serum leptin concentration and impairing
the activation of leptin receptors on fibroblast,
endothelial cells and keratinocytes due to impaired
activity of leptin of many intracellular signaling
especially the kinase-signal transducer and activator of
transcription (JAK/STAT) pathway showing cellular
effects as the increase of proliferation, differentiation,
migration, stabilization of skin disease and also the
increase of keratinocytes and fibroblasts [20].

Obesity is associated with an increase of the lipid
accumulation in the adipocyte, primarily triglycerides. In
the current work, total cholesterol and HDL levels were
statistically significant. Although LDL and TG levels
were higher in ST patients, the difference was not
statistically significant (Table 3). Previous researches
have also found a link between the lipid profile and STs,
but the individual lipid levels differ. According to an
earlier study by Erdogan et al. people with STs have
a substantial increase in the total cholesterol [21, 22].

Another study discovered a link between STs and
triglycerides, low-density lipoprotein, and very-low-
density lipoprotein cholesterol [3]. Idris et al. showed
that the mean TC levels and the TC/HDL-cholesterol
ratio were considerably higher in the cases than in the
control group in an Indian study [6].

Increased total cholesterol induces fat layer deposition
in the vessel as well as blood flow disruptions. Even
blood flow obstruction and elevated blood pressure,
particularly in coronary heart arteries, stimulate
macrophage activity and the manufacture of
inflammatory mediators, precipitating CVD [23,24].

FRS is approved by the National Cholesterol Education
Program (Adult Treatment Panel IlI) and has been
validated and used in several research works [25, 10].
This score predicts people's 10-year CVD risk [26].
Clinical and analytical measurements are included in this
scoring history [27].

The current study, explains the association between
skin tag and FRS score, the study showed 43.3% of
patient are at high-risk group (>20%), moderate risk (10-
20%) are 26.7% of skin tag patients. Thus 70% of skin
tag patients showed risk more than 10%. The age of the
patients showed a significance difference between high
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and moderate risk groups in contrast with low-risk
group.Yang et al. found that age was the best index for
predicting CVD in the Jiangsu population in China,
indicating that age does play an essential role in
predicting the development of CVD using FRS [28].

Furthermore, in the present study, smokers were
concentrated in the high and moderate risk groups of
FRSs, raising the probability of CVD start in the next ten
years. In skin tag patients, 38.5% of the high-risk group
and 37.5% of the moderate risk group are smokers.

Diabetes increases the risk of complications from
cardiovascular disease, particularly atherosclerotic vascular
disease. CV events are the leading cause of death in
diabetes individuals [29,30].

It was found in the present investigation that about
46% of skin tag patients of FRS high risk group are
diabetics which means that diabetes with skin tag may be
associated with CVD. In addition, high Systolic blood
pressure patients are classified in the medium and high
FRS groups as represented by 61.5% of the high-risk
group and 25% of the medium group. According to
Zhang et al. patients in the medium and high FRS
groups were also more likely to be older, have a longer
history of diabetes, and have higher blood pressure than
those in the low FRS group [29]. Another study found
that skin tags were more common in diabetic and
hypertensive patients, and that they were linked to higher
SBP and HbAlc levels [13].

CONCLUSIONS

An association was found between skin tag patients
and Framingham risk score mainly based on age,
history of hypertension and diabetes mellitus which is
an alarm of developing CVD in long term. There is
a correlation between skin tag and serum leptin level
and abnormal serum lipid profile was found in almost
all patients with skin tag.
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