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Serum visfatin level in obese Egyptian children and
adolescents and its relation with metabolic syndrome
Ghada M. Anwar?, Ayat A. Motawei®, Amany Ibrahim? Ashraf Galal®,
Hassan M. Salama®, Azza A. Aly® and Eman A. Moustafa®

Objective We aimed to study visfatin level in obesity and
its relation with metabolic syndrome (MS).

Patients and methods This case—control study included
42 obese children and adolescents and 39 age-matched
and sex-matched nonobese children who served as
controls. Full medical examination and anthropometric
measurements were carried out. Fasting serum total
cholesterol, triglycerides, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol, blood
sugar, insulin, and visfatin were measured. Homeostasis
model assessment for insulin resistance (HOMA-IR) was
calculated.

Results Fasting serum visfatin level was significantly
higher in obese children and adolescents compared with
controls (8.7 £2.8 vs. 3.3+ 2.3 ng/ml, P=0.001). Visfatin
showed significant positive correlations with waist
circumference (P<0.001), systolic blood pressure
(P=0.001), diastolic blood pressure (P=0.01), and fasting

Introduction

Childhood obesity is a global epidemic and is associated with
a higher risk of chronic diseases such as hypertension,
diabetes mellitus, and other metabolic disorders [1]. Adipose
tissue is an endocrine organ producing and secreting
biologically active adipokines [2]. Visfatin is a recently
described adipokine and it is predominantly expressed in
visceral adipose tissue and is upregulated in obese hu-
mans [3]. Visfatin is an adipokine that has been implicated
in obesity, insulin resistance, and diabetes mellitus [4]. In
normal-weight and insulin-sensitive individuals, visfatin is
predominantly produced by subcutaneous adipose tissue [5].
However, in obese individuals, there is an increased
synthesis of visfatin by macrophages in the visceral adipose
tissue [6]. Visfatin exerts insulin-mimetic actions through
insulin receptors [7]. This adipokine binds to the insulin
receptor at a site distinct from insulin. By this mechanism,
visfatin reduces glucose release from hepatocytes and
stimulates glucose utilization in adipocytes. Visfatin has
effects on lipid homeostasis similar to that of insulin, and it
was also involved in adipocyte proliferation and differentia-
tion and triglyceride metabolism [2]. Previous studies
reported an increased circulating visfatin level in obese
individuals [8] and type 2 diabetic patients [9]. Elevated
visfatin production in obesity seems to be a compensatory
response in obesity-induced insulin resistance [10]. There-
fore, an increased visfatin level in the obese may also
indirectly participate in the development of insulin
resistance. However, data concerning the association be-
tween circulating levels of visfatin and insulin resistance are
inconsistent [11]. There is lack of consensus on visfatin
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blood glucose (P=0.001). Visfatin was significantly higher
in obese patients with MS than in patients without MS
(10.03%3.2 vs. 7.8 + 2.2 ng/ml, P=0.02).

Conclusion Visfatin elevated in obese children. Visfatin
might be used as a predictor test for the existence of MS in
obese children. Med Res J 14:53-58 © 2015 Medical
Research Journal.
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concentrations and their relationship with anthropometric
and metabolic parameters in children.

The aim of this study was to determine the serum visfatin
levels in obese Egyptian children and adolescents and its
relation with their anthropometric measurements and
metabolic syndrome (MS) risk factors.

Patients and methods

Patients

A total of 42 obese children and adolescents (23 male and
19 female) attending the Diabetes Endocrine and
Metabolism Pediatric Unit, Cairo University, were
studied. Their ages ranged between 5 and 14 vyears
(mean =9.2 = 2.8 years). All of them had BMI greater
than 95th percentile. No patients with pathological
causes of obesity were included.

In addition, 39 age-matched and sex-matched healthy
children and adolescents (22 male and 16 female) were
included as the control group. They had a normal BMI,
with no clinical evidence or family history of obesity or
MS and they attended the hospital for minor illness.

The study was approved by the Ethics Committee of
Cairo University School of medicine. Informed consent
was taken from all participants included in the study.

Methods

For all participants, complete medical history and clinical
examination were performed. Anthropometric measurements,
including weight, height, waist and hip circumferences, waist/
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hip ratio, pubertal staging, and BMI, were performed. Obesity
was defined as a BMI value higher than or equal to the 95th
percentile value for age and sex. However, waist circumfer-
ence measurement was plotted on centiles as followed by
Fernandez ez al. [12]; all obese had a waist circumference more
than the 90th percentile.

For laboratory investigations, the included cases and
controls were made to fast for 12h and then 5ml of
venous blood was drawn and the separated serum was
stored at —80°C until analytic measurement of serum
insulin, except for glucose, which was determined im-
mediately after blood was drawn. Serum triglycerides, total
cholesterol (TC), and high-density lipoprotein cholesterol
(HDL-c), and fasting blood sugar measurement was carried
out using an autoanalyzer (Olympus-Au-400). Low-density
lipoprotein cholesterol (LLDL-c) was calculated using
Friedewald’s formula [13]. Adenocorticotropic hormone
and cortisol were assessed to exclude Cushing syndrome.

Fasting serum insulin was estimated using the enzyme-
linked immunoassay (ELISA) technique. Insulin resis-
tance was estimated using HOMA-IR (homeostasis
model assessment method): HOMA = [fasting insulin
(LU/ml) x fasting glucose (mg/dl)/405] [14]. Fasting
serum visfatin was assessed using ELISA, grossly
hemolyzed or lipemic samples were excluded to avoid
interference with the results. Detection range was
0.62-40 ng/ml. This assay recognizes recombinant and
natural human visfatin. No significant cross-reactivity or
interference was observed.

MS was diagnosed according to most recent guidelines;
MS was considered if three or more of the following
criteria were present:

(1) Abdominal obesity (waist circumference > 90th per-
centile for age and sex).

(2) Fasting triglycerides 110 mg/dl or greater.

(3) HDL 40 mg/dl or less.

(4) Systolic/diastolic blood pressure > 90th percentile
for age, sex, and height.

(5) Fasting glucose of100 mg/dl or greater [15].

Statistical methods

Statistical Package for Social Science (SPSS) program,
version 17.0, was used for data analysis. Mean and SD were
estimates of quantitative data, whereas frequency and

percentage were estimates of qualitative data. Differences
in clinical and biochemical characteristics were tested using
Student’s -test for quantitative data and using the z*-test
for qualitative data. A two-sided P-value less than 0.05 was
considered statistically significant. Receiver operator char-
acteristic (ROC) curve was drawn to detect the best cutoff
for the parameters studied. Standard deviation score was
calculated for weight, height, and BMI using the WHO
Anthro software, version 3.22, 2011.

Results

Descriptive data of obese patients and controls are shown
in Table 1. Acanthosis nigricans was found in 52.4% of
obese patients. All cases had waist circumference more
than the 90th percentile. An overall 40.5% of patients had
only systolic hypertension, and 23.8% of patients had only
diastolic hypertension, and 14.3% of patients had both
systolic and diastolic hypertension. Laboratory investiga-
tions of the obese patients and controls are shown
in Table 2. An overall 9.5% of obese children had high
triglyceride, 47.6% of patients had high TC, 54.8% of
patients had high LDL-c, 14.3% of patients had low
HDL-c, and 2.4% of patients had high fasting blood sugar.
None of the controls had abnormal laboratory results.

Acanthosis nigricans was found in 75% of patients with
MS compared with 38.5% of patients without MS, with a
P-value less than 0.05.

The comparison between the obese and control groups in
their lipid profile, fasting blood sugar, fasting insulin,
HOMA-IR, and visfatin showed statistically significant
difference between the two groups in TC, HDL-c and
LLDL-c, fasting insulin, HOMA, and visfatin, whereas
there was no statistically significant difference in the
triglycerides and fasting blood sugar (Table 2).

The cutoff point of visfatin using ROC curve analysis is
presented in Fig. 1.

Using ROC curve, cutoff point of visfatin for obesity in
the studied group was 5.5. Visfatin was a good predictor
for MS in obese patients as it had a sensitivity of 86.1%
and a specificity of 86.5% and an area under the curve of
0.93.

When correlation analysis was performed, serum visfatin
was positively correlated with age (»=0.5, P <0.001),

Table 1 Descriptive characteristics of the obese and control groups
Obese group (n=42) Control group (n=239) P-value

Male/female ratio 23/19 22/16 0.8

Age (years) 9.2+28 9.1+3.1 0.9
Prepubertal/Pubertal patients 18/24 21/18 0.2
Height (SDS) 09+1.2 -0.2+1.3 <0.001**
Weight (SDS) 56+2.2 -05+15 <0.001%**
BMI (kg/mQ) 30.4+5.9 16.98+3.6 <0.001%**
BMI (SDS) 3.51+0.7 -01x1.1 <0.001**
W/H ratio 0.96+0.0 0.9+0.0 <0.001**
SBP (mmHg) 116.9+11.6 106.7+8.6 <0.001%**
DBP (mmHg) 76.1+9.5 672+ 7.04 <0.001%**

BMI was calculated using the WHO Anthro software, version 3.22, 2011.
Data are expressed as mean+SD or ratio as indicated.

DBP, diastolic blood pressure; SBP, systolic blood pressure; SDS, standard deviation score was calculated for weight, height; W/H, waist/hip ratio.

**P<0.001, highly significant.
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Table 2 Lipid profile, fasting blood sugar, insulin, HOMA-IR, and visfatin in the obese and control groups

Obese group (mean+ SD) (n=42) Control group (mean*SD) (n=239) P-value

Total cholesterol (mg/dl) 194.6+£35.9 163.2+£21.6 <0.001%**
Triglyceride (mg/dl) 79.7+t42.4 69.61+24.9 0.2
HDL-c (mg/dl) 60.8+16.7 70.8+24.2 <0.01*
LDL-c (mg/dl) 1173134 79.9+25.6 <0.001**
Fasting blood sugar (mg/dI) 93.5+10.8 91.5+6.7 0.3
Fasting insulin (nlU/ml) 16.97+5.8 8.5+45 <0.001%**
HOMA-IR 39*+15 1.9+09 <0.001%*
Visfatin (ng/ml) 8.7+2.8 33+23 <0.001%*

HDL-c, high-density lipoprotein cholesterol; HOMA-IR, homeostasis model assessment for insulin resistance; LDL-c, low-density lipoprotein cholesterol.

*P<0.01, significant.
**P<0.001, highly significant.

Fig. 1

Table 4 Correlation between fasting serum visfatin and the
laboratory data in the obese group
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Cutoff point of visfatin by means of receiver operator characteristic
(ROC) curve analysis.

Table 3 Correlation between fasting serum visfatin and the
anthropometric measures and blood pressure measurement in the
obese group

r P-value
Age 0.5 <0.001**
Height (cm) 0.50 <0.001**
Height (SDS) -0.20 0.3
Weight (kg) 0.60 <0.001%*
Weight (SDS) 0.07 0.7
BMI 0.60 <0.001**
BMI (SDS) 0.06 0.7
Waist circumference (cm) 0.70 <0.001%**
Hip circumference (cm) 0.70 <0.001**
Waist/hip ratio 0.04 0.8
Systolic blood pressure (mmHg) 0.50 <0.001%**
Diastolic blood pressure (mmHg) 0.40 <0.001**

r, correlation coefficient; SDS, standard deviation score.
**P<0.001, highly significant.

height, weight, BMI, waist and hip circumference, and
systolic and diastolic blood pressure (Table 3).

Moreover, serum visfatin was positively correlated with
fasting blood glucose (P = 0.001)( Table 4).

Serum visfatin level was significantly higher in pubertal
than in prepubertal obese patients (9.6 %=3.1 vs.
7.5 £1.9ng/ml, P =0.02). Acanthosis nigricans was found
in 75% of patients with MS compared with 38.5% of
patients without MS, with a P-value less than 0.05.

r P-value

Fasting blood glucose (mg/dl) 0.50 <0.001%**
Total cholesterol (mg/dl) 0.60 -0.09
Triglycerides (mg/dl) 0.60 0.09
HDL-c (mg/dl) 0.40 0.1
LDL-c (mg/dl) 0.30 -0.2
Serum insulin (ulU/ml) 0.20 0.2
HOMA-IR 0.08 0.3

HDL-c, high-density lipoprotein cholesterol; HOMA-IR, homeostasis model
assessment for insulin resistance; LDL-c, low-density lipoprotein cholesterol; r,
correlation coefficient.

**P<0.001, highly significant.

Comparison between anthropometric and blood pressure
data in MS and non-MS obese patients is shown
in Table 5, as BMI, waist circumference, head circumfr-
ence, systolic blood pressure, and diastolic blood pressure
were significantly higher in obese children with MS but
W/H ratio was lower (P =0.008, 0.03, 0.002, <0.001,
0.001, and 0.05, respectively).

Moreover, comparison between laboratory data in MS and
non-MS obese patients is described in Table 6.

Discussion

Visfatin is known for its increasing levels in obese
children and adults [1,16]. Our study shows the same
previously established results wherein visfatin  was
elevated in obese children than in control children.
Furthermore, Kim and colleagues concluded in 2013 that
elevated plasma visfatin is probably augmented by central
obesity in children and adolescents. They also concluded
that visfatin levels are more related to visceral fat,
especially in children and adolescents with lower
adiposity [17]. In this study, our results showed a positive
correlation between visfatin levels and both waist and hip
circumference.

Central obesity is known to be related to the risk factors
of cardiovascular disease. Visfatin and its genetic variants
play an important role in morbidity and cardiovascular risk
for obesity [18]. Lipid profile showed marked differences
between obese and control children and adolescents in
our study. TC and LDL-c levels were elevated, where
HDL-c levels were decreased in obese children. How-
ever, no significant correlation was found between visfatin
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Table5 Comparison between anthropometric and blood pressure data in metabolic syndrome and nonmetabolic syndrome obese patients

Metabolic syndrome obese patients (n=16) Nonmetabolic syndrome obese patients (n=26) P-value
Height (SDS) 0.7+1.3 1.03%1.2 0.5
Weight (SDS) 5.8+2.1 5.6+2.3 0.8
BMI 334175 28.5+3.7 <0.001%**
BMI (SDS) 35+0.4 3.51+0.8 0.8
WI/H ratio 0.9+0.04 0.97+0.08 <0.01*
Systolic blood pressure (mmHg) 1241+£7.7 112.3+11.2 <0.001%*
Diastolic blood pressure (mmHg) 81.9+704 725+9.2 <0.001**
SDS, standard deviation score; W/H, waist to hip ratio.
*P<0.01, statistically significant.
**P<0.001, highly significant.
Table 6 Comparison between laboratory data in metabolic syndrome and nonmetabolic syndrome obese patients

Metabolic syndrome patients (n=16) Nonmetabolic syndrome patients (n=26) P-value

Fasting blood glucose (mg/dl) 96.8+12.7 88.3+8.04 <0.01*
Total cholesterol (mg/dl) 190.3+£43.8 197.3+£30.7 0.6
Triglycerides (mg/dl) 99.4+56.6 67.2+24.7 <0.01*
HDL-c (mg/dl) 54.6+15.9 6451t16.4 <0.01*
LDL-c (mg/dl) 114.4+34.2 119.11+34.6 0.7
Fasting insulin (ulU/ml) 178155 16.5+5.95 0.5
HOMA-IR 43%1.7 3.6+1.3 0.2
Visfatin (ng/ml) 10.03+3.2 78122 <0.01*

HDL-c, high-density lipoprotein cholesterol; HOMA-IR, homeostasis model assessment for insulin resistance; LDL-c, low-density lipoprotein cholesterol.

*P<0.01, statistically significant.

and TC, LDL, and HDL-c levels. Similar results were
elicited by Haider ¢z #/. [19], in 2006, who reported no
correlation between lipid profile and visfatin in obese
children. Jin ez a/. [20] observed that HDL-c levels were
positively correlated with visfatin levels in adolescents.
These different results could be contributed to the
difference in the age group (11-18 years) of their study
compared with ours.

In this study, visfatin levels showed a positive correlation
with fasting blood glucose levels. There was no correla-
tion with both HOMA-IR and fasting insulin levels. In
2014 Samsam-Shariat ez «/. [21] found a significant
positive correlation between visfatin and fasting blood
glucose levels in nondiabetic individuals. In an animal
study conducted in 2011, recombinant mice visfatin
lowered blood glucose levels directly [22]. Other authors
showed that elevated visfatin is highlighted in obese
children, especially those with insulin resistance. They
even assume that visfatin might be used as an indicator of
insulin resistance [23]. Such conflicting data may be
attributed to the difference in the specificity of the
immunoassays used in the different studies [24]. More-
over, Goktas ez al. [25] (2013) concluded that correlations
of visfatin with insulin resistance markers are tissue
dependent.

When we compare obese children who are suspected of
having MS with those who are not, we find more elevated
levels of visfatin in cases with MS than in obese children
without MS. The same was elicited by Kural ez @/ [26],
who reported that the levels of visfatin were significantly
higher in MS than in non-MS individuals. Chang
et al. [27] also detected the same elevation of visfatin in
MS cases and even suggested the use of visfatin as a

diagnostic marker in MS. Furthermore, Belo ez a/. [28]
found that obese children with metabolic risk factors have
a higher visfatin level compared with obese children who
do not have metabolic risk factors and controls. Nour-
bakhsh e al [4] concluded that visfatin has a more
prominent association with MS and thus can be used as a
biomarker for MS. However, Pyrzak e @/ [29] had found
that adiponectin can be used as a biomarker for MS.

Conclusion

Visfatin is increased in obese children and adolescents.
Visfatin level is increased in children and adolescent with
criteria of MS. Visfatin might be used as a marker for the
diagnosis of MS.
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