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Abstract 

Objective: Fetuin-A is a   glycoprotein which is present 

in circulation that  might be linked to insulin resistance 

and polycystic ovary syndrome (PCOS). The aim of our 

study was to investigate the changes in Fetuin-A levels 

as a possible marker in patients with PCOS. 

 

Methods: In this study we included a total of 80 

women. Group A;40 women with PCOS represented 

this study group, while another 40 women with regular 

cycles and no symptoms of hyperandrogenemia 

represented the controls(Group B). Fetuin-A level was 

measured in both groups to compare the level of this 

hormone. 

 

Results: Our results showed that Fetuin A concentration  

in the PCOS group was elevated than the control group 

(mean ± SD:  521 ± 7.1 vs 505 ± 50.5 ng/ml 

respectively) and the difference was statistically 

significant. 

 

Conclusions: Fetuin A level could be proposed as a 

screening test for PCOS with a cutoff value of 515 ng/ 

ml, the sensitivity and specificity were one hundred  % 

and forty five  %, respectively. 

 

Keywords: Fetuin-A; Polycystic ovary syndrome; 

Insulin resistance; HOMA IR;  Fasting insulin 
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1. Introduction 

Polycystic ovary syndrome (PCOS) (Stein Leventhal 

Syndrome) is one of  the    endocrine problems  of   

women in childbearing period  .The prevalence of 

PCOS varies between 6.5% to 8% using biochemical 

and/or clinical evidence [1, 2] however, based on 

ultrasound, the prevalence may reach 20% or more [3]. 

According to Rotterdam criteria in 2003 [11], 

PCOScould be diagnosed in the existence of any 2 of 

the following: anovulation , clinical or biochemical 

hyperandrogenism, an ultrasound finding of polycystic 

ovaries (Figure  1). 

 

 

Figure 1: U/S image of polycystic ovarian syndrome. 

 

Adding to infertility problems, women with PCOS are 

subjected to increased possibility for insulin resistance 

(IR) and in turn an increased risk for type 2 diabetes 

mellitus [4]. Insulin resistance can be determined by 

measuring insulin sensitivity either by direct infusion of 

IV glucose and/or insulin or indirect assessment using 

surrogate markers (such as fasting glucose and insulin, 

Homeostatic model assessment (HOMA-IR), QUICKIE 

mathematical models derived from oral glucose 

tolerance test [OGTT]). All shown to produce 

equivalent results [5]. The advantages of the indirect 

assessments are that they are less complex to perform 

and correlate reasonably well with the results of the 

more invasive direct measures. Fetuin-A is a 

glycoprotein derived from the liver that can suppress 

insulin action through insulin receptor 

autophosphorylation in the muscle and in the liver, 

thereby inhibiting insulin signaling and introducing 

insulin resistance in vitro [5]. It is thought that mice 

with Fetuin-A-deficiency are protected against obesity 

and insulin resistance associated with aging [7].  

Different studies revealed that elevated levels of 

circulating Fetuin-A may be associated with insulin 

resistance in humans [8, 9, 10]. The exact relation 

between serum fetuin-A level and PCOS is conflicting 

in different studies. In this study, we are trying to 

confirm or negate this correlation. 

 

2. Patients and Methods 

In our study, we recruited 80 women who attended in 

Kasr Al Ainy Teaching Hospital and the National 

Research Centre, outpatient gynecology and infertility 

clinics. The ethical committee of the National Research 

Center endorsed their approval for the study. Forty 

women with PCOS represented our study group. 

Diagnosis of PCOS was based on Rotterdam criteria 
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2003) [11]. A fasting venous blood sample was 

collected from every woman. However, due to the 

erratic nature of their cycles, we were not able to 

standardize the day of sample collection for this group.  

The control group included forty women with regular 

menstruation and do not have any symptoms of 

hyperandrogenemia i.e. hirsutism, acne. Fasting venous 

blood samples were collected in their early follicular 

phase; between days 2-5 of their cycles. Women with 

any of the following criteria have been excluded from 

the study; chronic disease, i.e. diabetes, liver failure, 

thyroid disease, hypertension, coronary artery disease 

and liver or kidney disease, also if the received any 

hormonal therapy within the last 3 months. For all 

women who participated in the study the following have 

been measured; body mass index (BMI), fasting plasma 

glucose (FPG), fasting Insulin, LH, follicle stimulating 

hormone (FSH), free testosterone level and transvaginal 

ultrasound was done. Venous fasting blood samples 

(8ml) were collected from an antecubital vein in 

evacuated tubes without anticoagulant in the morning 

after fasting 13 hours (Vacuette, Greiner Bio-One, 

Austria) and were allowed to clot for 30 min and 

centrifuged at 3,000 rpm for 10 min at room 

temperature. Serum Fetuin-A level was determined by 

using INS-EASIA Kit R&D, USA according to the 

method described by Axelsson, et al., 2008. It is a 

commercially available enzyme-linked immunosorbent 

assay (ELISA) kit in accordance with the supplier’s 

instructions (Biovendor Laboratory, Modrice, Czech 

Republic). We used the Ferriman–Gallwey score system 

for evaluation of the hirsutism [11]. 

 

Insulin resistance was assessed using both fasting 

insulin levels and Homeostasis model assessment 

(HOMA) calculation: fasting blood sugar (mg/dl) x 

fasting insulin (µIU/ml) /405 [12]. Trans-vaginal 

ultrasound was performed using Medisone X8 

ultrasound machine with a vaginal probe 7.5 MHZ. Data 

were statistically described in terms of mean ± standard 

deviation (± SD), median and range when appropriate. 

Comparison of numerical variables between the study 

groups was done using the Student t test for independent 

samples. Correlation between various variables was 

done using Pearson moment correlation equation for 

linear relation in normally distributed variables and 

Spearman rank correlation equation for non-normal 

variables/non-linear monotonic relation. Accuracy was 

represented using the terms sensitivity, and specificity. 

Receiver operator characteristic (ROC) analysis was 

used to determine the optimum cutoff value fetuin-A in 

diagnosing cases. P values less than 0.05 was 

considered statistically significant. All statistical 

calculations were done using computer program SPSS 

(Statistical Package for the Social Science; SPSS Inc., 

Chicago, IL, USA) release 15 for Microsoft Windows 

(2006). 

 

3. Results 

After analyzing our findings, we compared the 

demographic data, hormonal parameters and serum 

Fetuin-A levels between the study and control groups 

[Table 1]. According to our findings, the mean age of 

women with PCOS (31.35 ± 4.85) was less than the 

controls (33.2 ± 5.43), while the mean BMI was higher 

in the PCOS group (SD 27.04 ± 5.74). However, these 

differences did not show a statistical significance 

(p>0.005). 

 

On comparing the LH and free testosterone levels, it 

was noticed that their mean levels were higher in the 

PCOS group than the control group(6.25 ±  2.99, 1.7 ± 

0.84 versus 4.3 ± 1.7,1 ± 0.22), respectively. This 

difference showed to have a statistically significant 

value (p<0.005).  The same significant difference 

between the two groups was found on comparing the 

fasting insulin, fasting glucose level and HOMA value. 

Their mean levels were higher in the PCOS group 
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compared to the controls (86.2 ±  15.9,26.7 ± 6.04,5.5 ± 

1.44 versus 75.5 ± 7.9,11.4 ± 2.8,2.24 ± 1.13), 

respectively (p<0.005). On the other hand, FSH level in 

PCOS group was shown to be lower than control group 

(5.35 ± 1.6 versus 6.5 ± 1.05), respectively (p <0.005). 

Our main hormone of interest,Fetuin A was found 

significantly higher in the PCOS group than the controls 

with a mean level of 521 ± 7.1 versus 505 ± 50.5 ng/ml, 

respectively (p<0.005).. This finding may explain our 

suggestion of measuring Fetuin level as a possible 

marker for cases with PCOS. On correlating Fetuin A 

level to other hormonal parameters, we found out that 

there was a positive correlation between Fetuin A level 

and LH, free testosterone and Fasting Glucose level in 

the PCOS group, though not statistically significant 

(p>0.005). This positive correlation was also shown 

between Fetuin A level and both Fasting Insulin and 

HOMA value in the same group, but with a statistically 

significant value (p<0.005). On the contrast, there was 

no correlation between FSH level and Fetuin A level in 

the PCOS group [Table 2]. We calculated the best cutoff 

value for Fetuin-A, and was found to be 515 ng/ml, with 

sensitivity100% and specificity 45% [graph 1]. 

 

 

Parameters Group B  Control group 

(mean ± SD) 

Group A PCOS 

(mean ± SD) 

p value 

Age (years) 33.2 ± 5.43 31.35 ± 4.85 NS 

BMI (kg/m2) 24.26 ± 3.97 27.04 ± 5.74 NS 

LH (mIU/mL) 4.3 ± 1.7 6.25 ± 2.99 <0.05 

FSH (mIU/mL) 6.5 ± 1.05 5.35 ± 1.6 <0.05 

Free Testosterone (pg/mL) 1 ±  0.22 1.7 ± 0.84 <0.05 

FPG (mg/dL) 75.5 ± 7.9 86.2 ± 15.9 <0.05 

Fasting Insulin (IU/mL) 11.4 ± 2.8 26.7 ±  6.04 <0.05 

HOMA-IR 2.24 ± 1.13 5.5 ± 1.44 <0.05 

Fetuin-A (ng/mL) 505 ± 50.5 521 ± 7.1  

P* value significant at < 0.05 level 

 

Table 1: Demographic and hormonal parameters and Fetuin-A levels. 
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-.223 .167 .217 .178 .160 .324 .208 .199 .470 .002* .474 .002* 

P* value significant at < 0.05 level 

 
 

Table 2: Correlation between Fetuin A and FSH, LH, Free testosterone, fasting blood sugar, fasting  

insulin and HOMA value in PCO group. 
 

 

 

Graph 1:  Cut off level of Fetuin A. ROC, Receiver Operating Curve. 

 

4. Discussion 

Rotterdam criteria, 2003 [11] is the most widely 

accepted criteria for diagnosis of PCOS. However, for 

diagnosis, we need the presence of any two of the 

following: clinical or biochemical hyperandrogenism , 

anovulation, PCO  by ultrasound. In this study, we tried 

to investigate a single marker to screen for PCOS 

without the need for additional transvaginal ultrasound. 

We thought that Fetuin-A could be our target point of 

study as it is a glycoprotein derived from the liver that 

can suppress insulin action through insulin receptor 

autophosphorylation in the muscle and in the liver, 

thereby inhibiting insulin signaling and introducing 

insulin resistance. Insulin resistance is known to be 

present concomitantly in many cases with PCOS. 

According to our findings, Fetuin A level was found to 

be significantly higher in women with PCOS compared 

to controls rendering it as a possible suggested marker 

for PCOS. In addition, we correlated Fetuin A level to 

other hormones that usually measured in cases with 

PCOS especially those seeking fertility. Our results 

revealed that Fetuin-A level was not correlated with 

FSH in PCOS group, but correlated to LH, testosterone, 

fasting Glucose level. Nevertheless, this correlation was 

not significant. However, this correlation showed a 

statistical significance to fasting insulin levels and 

HOMAIR levels in PCOS group. In the literature, we 

found few studies correlating Fetuin A to PCOS. In 

2012, Aghilla M, et al. [13] studied eighty-three women 

with PCOS and thirty-nine as controls. They used 

Rotterdam criteria for diagnosing PCOS. The aim of 

their study to determine levels of Fetuin-Ain 

PCOSwomen and to investigate the effect of metformin 

on circulating levels and hepatocyte production of 

Fetuin-A. They found that Fetuin-A levels were higher 

in PCOS women compared to controls. In addition, they 
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found correlations between Fetuin-A level and insulin 

resistance in PCOS. 

 

Another work done by Enli Y , et al. [14] studied 

twenty-two patients with PCOS and twenty-one controls 

women to detect serum Fetuin-A levels and ascertain 

whether serum Fetuin-A level is associated with  

resistance to insulin,  in females  with PCO. They 

concluded that Serum Fetuin-A level was associated  

with insulin resistance   in ladies with PCOS. In 

addition, RemziAbali, et al. [15] studied, They found 

that fetuin-A concentrations were increased in 

euglycemic patients with PCOS. The previous studies 

came in accordance with the results of our work. 

However, a study done by GulhanI, et al. [16] showed a 

contradicting results to ours. In their study, they 

included 88 women (forty-four women with PCOS and 

forty-four healthy women as controls). Their results 

revealed that Fetuin-A levels did not differ significantly 

between both groups and no correlations were found 

between Fetuin-A levels and insulin resistance in both 

groups. Due to paucity of data on Fetuin A hormone we 

could not find any evidence that it its level is changing 

throughout the menstrual cycle so we measured it only 

once in the early follicular phase in the controls between 

days 2–5 of their cycles. However, due to the erratic 

nature of the cycles in the PCOS group, we were not 

able to standardize the day of sample collection for this 

group. We did not find a similar study that has been 

done in Egypt on Fetuin A level and its possible relation 

to PCOS. We believe that this would be of great 

importance as the nature of the syndrome may differ 

according to ethnicity. However, we have some 

limitations in our study as due to the small cohort of 

study we were not able to divide women into two stria; 

lean and obese according to their BMI. 

 

 

 

5. Conclusion 

From this study, we found that FetuinA level was higher 

in the PCOS group compared to the controls. With a 

cutoff value of 515 ng/ ml, the sensitivity and specificity 

were 100% and 45 %, respectively. In addition, there 

was a positive correlation between Fetuin A level and 

both Fasting Insulin and HOMA value. Hereby, we may 

propose Fetuin A as a useful marker for PCOS with 

high sensitivity but low specificity. Nevertheless, our 

findings should be taken prudently and with caution, as 

the sample size was limited and we did not follow the 

Fetuin A throughout the cycle as no evidence showed it 

is changing. However, future and larger studies may 

show different results.  
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