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Abstract

Elevated levels of Fetuin-A, a protease inhibitor belonging to the cystatin family, have raised
questions about its role in the pathogenesis of Polycystic Ovarian Syndrome (PCOS), the most
prevalentendocrinopathyinreproductive-agedfemales.Thiscase-controlstudy,conductedin
Iraq, aimed to assess changes in Fetuin-A levels among Iraqi women with PCOS. A convenient
sampleof90women,comprising45PCOScasesand45healthycontrols,wasenrolled.Fetuin-
A levels were measured and found to be significantly higher in the PCOS group compared to
controls.Additionally,significantpositivecorrelationswereobservedbetweenFetuin-Alevels
andfastingplasmaglucose, fastingseruminsulin, insulinresistance, luteinizinghormone,and
serum testosterone. Using a receiver operating characteristic curve, a cutoff point of 502.00
ng/mLwasdeterminedforpredictingpositiveFetuin-A levels,withasensitivityandspecificity
of 84.4% and 73.3%, respectively. This study suggests that Fetuin-A could serve as a valuable
marker forbothscreeningandevaluatingPCOSanditspotential lateconsequences, including
metabolic syndrome.

Highlights:

Elevated Fetuin-A Levels: This study reveals significantly higher Fetuin-A levels in
PCOS, shedding light on its potential role in the pathogenesis of the syndrome.

Correlations with Metabolic Factors: Positive correlations between Fetuin-A and
key metabolic markers like fasting glucose, insulin resistance, and luteinizing hormone
highlight its relevance in the context of PCOS and metabolic health.

Screening Potential: The identified cutoff point for predicting positive Fetuin-A
levels offers a promising tool for screening and evaluating PCOS and associated late
consequences, particularly metabolic syndrome.

Published date: 2023-08-31 00:00:00

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
 Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC

BY).
6/12 

https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id
https://umsida.ac.id


Academia Open
Vol 8 No 2 (2023): December

DOI: 10.21070/acopen.8.2023.7763 . Article type: (Clinical Research)

  Introduction  
Polycystic ovary syndrome (PCOS) is a heterogeneous collection of signs and symptoms that gathered together to
form a spectrum of a disorder with a mild presentation in some, while in others a severe disturbance of
reproductive, endocrine and metabolic function[1][2]

The exact cause of PCOS is unknown. However, it is understood to be a multifactorial condition with a genetic
component[3]. Several environmental determinants of the prevalence and presentation of PCOS, including (e.g.,
socioeconomic, geographic, toxicologic, lifestyle, and dietary[4]. Other possible predisposing factors for PCOS
include high maternal androgen, premature adrenarche, endocrinal factors (onset of type 1 diabetes mellitus before
menarche, insulin resistance and obesity, and drugs such as anti-epileptic drugs (e.g., Valproate)[5]:

There has been no consensus on the absolute defining features of PCOS, Three scientific associations have
published diagnostic criteria for PCOS including the National Institutes of Health/National Institute of Child Health
and Human Disease (NIH/NICHD), European Society for Human Reproduction and Embryology/American Society
for Reproductive Medicine (ESHRE/ASRM), and the Androgen Excess and PCOS Society (Table 1)[6].

Associations Definition
NIH/NICHD, 1992 Includes all of the following:Clinical and/or biochemical

hyperandrogenism.Menstrual dysfunction
ESHRE/ASRM, 2004(Rotterdam Criteria) Includes two of the followingClinical and/or biochemical

hyperandrogenismOligo- and/or anovulationPolycystic
ovaries

Androgen Excess Society, 2006 Includes two of the followingClinical and/or biochemical
hyperandrogenismOvarian dysfunction.Polycystic ovaries

Table 1. Criteria for the diagnosis of polycystic ovary syndrome[6]  

The hallmark of PCOS is the presence of increased circulating luteinizing hormone (LH) levels compared to
increased follicular stimulating hormone (FSH) (increased LH: FSH ratios), elevated LH pulse frequency and/or
amplitude, as well as relatively decreased FSH levels[7].

The main clinical features of PCOS include hyperandrogenism (hirsutism, acne alopecia – not virilization),
menstrual disturbance, infertility, and obesity, with Possible late sequelae including diabetes mellitus, dyslipidemia,
hypertension, and cardiovascular disease[2]

The approach to the evaluation of the patient with signs and symptoms suggestive of PCOS begins with a thorough
history, including detailed family history and a complete physical examination, and laboratory investigations[8]. All
diagnostic criteria specify that diagnosis of PCOS should only be made after the exclusion of other endocrine
disorders including congenital adrenal hyperplasia, androgen-secreting tumors, Cushing’s syndrome, thyroid
dysfunction, and hyperprolactinemia[9].

Fetuin derived its name from ‘fetus’ to reflect the observation that fetal serum contained the highest concentration
of this protein. Fetuin was renamed ‘fetuin-A’ upon the discovery of a fetuin-like molecule termed ‘fetuin-B’. Human
Fetuin A is also known as α2-Heremans-Schmid glycoprotein[10]. Fetuin-A is a member of the protease inhibitors
cystatin superfamily, which refers to a major serum glycoprotein mainly secreted by liver tissue[11][12]. After
secretion from the liver, it reversibly binds the insulin receptor tyrosine kinase in peripheral tissues, thereby
inhibiting the insulin-induced intracellular signal cascade and producing peripheral insulin resistance[13].
Considering this, elevated levels of fetuin-A and subsequently insulin resistance may play important roles in the
development of PCOS[14].

  Aim of the study 

To evaluate the changes in Fetuin-A levels in polycystic ovarian syndrome among a sample of Iraqi women.

  Method  
An analytic case-control study was conducted in Iraq, Baghdad, Al-Yarmouk Teaching Hospital, Department of
Gynecology and Obstetrics during the period from 1st of January to 1st of October 2021. A convenient sample of 90
women was enrolled in the current study and consisted of two groups:

Group A (cases group): Consist of 45 women with PCOS. The diagnosis of PCOS was done depending on
Rotterdam criteria[15]. All PCOS patients were newly diagnosed without lifestyle intervention or any medication.
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Group B (control group): This consisted of 45 normal women without PCOS who attend the gynaecological
outpatient Clinics and obstetric Department for medical treatment or just for routine checking.

Exclusion criteria included diabetes mellitus, chronic liver disease, thyroid disease, hypertension or coronary artery
disease, chronic kidney disease, endocrine diseases (Cushing syndrome, androgen-secreting adrenal tumor and
pituitary tumour, late-onset congenital adrenal hyperplasia, and hyperprolactinemia), and patient who present in
acute infection condition.

Measurements of serum Fetuin-a, sex hormone, and biochemical parameters (LH. FSH, serum testosterone,
prolactin, Fasting serum insulin (FSI), and fasting plasma glucose (FPG) were measured

Insulin resistance using the homeostasis model (HOMA-IR) to measure insulin resistance, it is calculated using the
formula with a normal value < 2.77[16]:

[FSI (μU/mL) × FPG (mmol/L)]/22.5.

The entry and analysis of data were done by Statistical Package of social science, version 22. The descriptive
analysis focused on frequencies and percentages. Continuous variables were presented as mean ± Standard
Deviation (SD) and were compared using the Mann–Whitney U test, Pearson's correlation coefficient test was used
to calculate the correlation between the continuous variables. The chi-square test was used for the difference in the
proportions between the study groups. A P-value of ≤ 0.05 was considered statistically significant.

  Results and Discussion  
  Results 

The mean age was 28.07 (±4.390) years. The mean age in the PCOS group was 27.18 (±3.8) years, while it was
28.96 (±4.7) years in the control group. There was no significant difference in age and The mean body mass index
(BMI) between the study groups with a P-value of 0.057 and 0.071, respectively, as shown in table 2.

Variables Groups P-value
PCOS groupMean (±SD) Control groupMean (±SD)

Age (years) 27.18 (±3.8) 28.96 (±4.7) 0.057
BMI (kg/m2) 26.82 (±3.7) 25.46 (±3.2) 0.071
Table 2. Distribution of the age and BMI according to age group  

  *Mann-Whitney U Test significant at P-value<0.05 

The level of Fetuin-A was significantly higher in the PCOS groups than in the control group. There was a significant
difference between the study groups regarding LH and serum testosterone levels, while the FSH was insignificantly
different between the two groups. A significant difference was obtained between the study groups regarding FPG,
FSI, and insulin resistance, as shown in table 3.

Variables Groups P-value
PCOS groupMean (±SD) Control groupMean (±SD)

Fetuin-A (ng/mL) 571.57 (68.2) 479.84 (27.2) <0.001*
LH (IU/L) 14.73 (±2.2) 3.02 (±0.8) <0.001*
FSH (IU/L) 6.90 (±0.5) 7.09 (±1.4) 0.412
Serum testosterone (ng/ml) 0.97 (±0.2) 0.31 (±0.1) <0.001*
FPG (mmole/L) 5.18 (1.35) 4.28 (0.12) <0.001*
FSI (mIU/mL) 24.71 (3.25) 9.82 (1.36) <0.001*
Insulin resistance 5.69 (1.67) 1.87 (0.27) <0.001*
Table 3.  Distribution of LH, FSH and serum testosterone according to the study groups  

  *Mann-Whitney U Test significant at P-value<0.05 

There was a significant positive correlation between the fetuin-A level and LH, serum testosterone, FPG, FSI, and
insulin resistance while there was an insignificant negative correlation between the fetuin-A level and FSH. The
correlation between fetuin-A and BMI was not significant, as shown in table 4.
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Variables N Fetuin-A
Pearson Correlation P-value

BMI (kg/m2) 90 0.019 0.862
LH (IU/L) 90 0.638* <0.001
FSH (IU/L) 90 -0.022 0.838
Serum testesteron (ng/ml) 90 0.569* <0.001
FPG (mmole/L) 90 0.750* <0.001
FSI (mIU/mL) 90 0.701* <0.001
Insulin resistance 90 0.865* <0.001
Table 4. Correlation between fetuin-A level and FPG, FSI, insulin resistance  

  * Correlation is significant at the 0.01 level 

According to the receiver operating characteristic (ROC) curve, the cutoff point of 502.000 ng/mL was selected, as
shown in figure 1.

Figure 1. Cut-off point of Fetuin-A level according to ROC curve 

According to the cut-off point of 502.00 ng/mL, 55.5% of the participants had positive Fetuin-A results, as shown in
figure 2.
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Figure 2. Results of fetuin-A 

There was a significant difference in the Fetuin-A results between the study groups. The sensitivity (SN), specificity
(SP), positive predictive value (PPV), and negative predictive value (NPV) were 84.4%, 73.3%, 76%, and 82.5%
respectively, as shown in table 5.

Fetuin-A Control group PCOS group Total P-value
Positive(≥502. 000
ng/mL)

12 (24.0) 38 (76.0) 50 (100.0) <0.001

Negative (<502. 000
ng/mL)

33 (82.5) 7 (17.5) 40 (100.0)

Total 45 (50.0) 45 (50.0) 90 (100.0)
Table 5. Distribution of Fetuin-A according to the study groups  

  SN=84.4%, specificity=73.3%, PPV=76%, NPV=82.5% 

  Discussion 

In the past decade, several population-based studies reported the relationship between circulating fetuin-A
concentrations and PCOS. However, the conclusions of these studies were contradictory. In these studies,
circulating Fetuin-A levels were increased or unchanged in PCOS patients compared with healthy women[17]. Best
to our knowledge, this was the first study in Iraq to evaluate the association between fetuin-A and PCOS.

In the current study, there was a significant difference between the study groups regarding the mean BMI as the
mean was higher in the PCOS group than the control group, the same finding was obtained by another study that
was done by Bayramoğlu et al in Turkey[18].

The LH and serum testosterone were significantly higher in the PCOS, while the FSH was significantly lower in the
PCOS group. This result agreed with the results of another study that was done in Egypt by Elsirgany et al and
revealed that the LH and serum testosterone were significantly increased in the PCOS group, while the FSH was
significantly decreased in the PCOS group[19]. In another study that was done in India, Malini et al agreed with the
results of the current study as they revealed a significant increase of LH, and serum testosterone among PCOS
women compared to healthy women and disagreed regarding the FSH as they revealed a significant increase of
FSH among PCOS women compared to healthy women[20].

The fasting plasma glucose, fasting insulin, and HOMA-IR were significantly higher in the PCOS group than in the
control group. The same findings were obtained by other studies, in Suadi Arabia by Kensara et al[21], In Iran by
Rashidi et al[22], and in Egypt, by Halawa et al revealed that the fasting insulin and HOMA-IR were significantly
higher in the PCOS group than in the control group[23].

The main finding of the current study was a significant increase in the fetuin-A level among women with PCOS
compared to normal women. In comparison, other studies revealed a similar result. In Finland, by Sha Liu et al[17].
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In Turkey by Bayramoğlu et al[18] and Libya by Aghilla et al[24], all revealed that Fetuin-A levels were significantly
higher in PCOS patients than in the control group.

In contrast, other studies disagreed with the current study, a study was done in Turkey, in 2012 by Gulhan et al
revealed that there was no difference between women with PCOS and normal women concerning Fetuin-A[25], this
corresponding to the results of another study that was also in Turkey by Gurbuz, 2021[26].

The discrepancy may be related to individual factors that affect the level of fetuin-A, sampling method, sample size,
the accuracy of laboratory tests and ethnicity.

According to the ROC curve analysis, the fetuin-A value of 502.00 ng/mL was selected as a cut-off point for positive
results. According to this cut-off point, the Sensitivity and specificity were 84.4% and 73.3%, respectively.

Liu et al study in china find that the cut-off point was 366.3 μg/L with sensitivity and specificity of 69.7% and 83.5%
respectively[17]. In another study that was done by ElSirgany et al in Egypt, The fetuin-A cut-off point was 515 ng/
ml, with a sensitivity of 100% and specificity of 45 %, respectively[19].

The current study revealed an insignificant correlation between fetuin-A and BMI in contrast to another study that
was done by Sha Liu et al which revealed that the serum fetuin-A was positively correlated with BMI[17].

The last finding of the current study revealed a significant positive correlation between serum Fetuin-A and LH,
serum testosterone, FPG, FSI, and insulin resistance. These results agreed with Liu et al results which found that
serum fetuin-A was positively correlated with LH, serum testosterone, and HOMA-IR and concluded that circulating
fetuin-A levels were associated with insulin resistance and hyperandrogenism[17]. Enali et al concluded that serum
fetuin-A level was related to insulin resistance and ovarian hyperandrogenism in women with PCOS and these
results suggest that fetuin-A might have a role in triggering the processes leading to insulin resistance and
androgen excess in PCOS[27].

  Conclusions  
Fetuin-A was significantly higher in the PCOS group than in the control group. With a cut-off point of 502.00 ng/mL.
There was a positive correlation between fetuin-A and LH, serum testosterone, FPG, FSI, and IR.
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