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ABSTRACT

Polycystic ovary syndrome (PCOS), is one of the most common endocrinpathies in premenopausal
women, which has been reclassified as a reproductive and metabolism disorder after the recognition
of the important role of insulin resistance in the pathophysiology of the syndrome. Current surveillance
strategy for patients with polycystic ovary syndrome at risk of nonalcoholic fatty liver disease
development is unsatisfactory. We aimed to investigate the diagnostic accuracy of alpha-fetoprotein
(AFP). Moreover, existing data support that androgen excess, which existing data support that
androgen excess, which is the main feature of PCOS and is interrelated to insulin resistance, may be
an additional contributing factor to the development of non-alcoholic fatty liver disease (NAFLD).
The biomarker (AFP) was investigated in group of PCOS women (75) and group control (50). AFP
showed higher in patients with PCOS (80 + 0.22) compared to control group (0.67 + 0.19) at p. value
< 0.05. The results also showed a significant increase of AFP in PCOS women than control in all BMI
categories with except normal weight was not scored significant difference at p. value < 0.05.

The serum AFP levels estimated relationship between fatty liver disease and PCOS can effectively
improve the diagnostic performance of PCOS, providing a new indicator that is simple, economical
and pervasive for clinic.
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INTRODUCTION
Displays the characteristic clinical signs of
hyperandrogenism, such as male pattern
baldness hirsutism, and acne, as well as
reproductive problems (including
oliamenorrhoea and associated sub-fertility)
(Barber et al., 2013). Additionally, PCOS raises
the risk of dyslipidemia and non-alcoholic fatty
liver disease (NAFLD) (Ramezani et al., 2014).
Prenatal levels begin to increase in the
developing human embryo after the first
trimester and begin to diminish after 32 weeks

of pregnancy. Maternal serum AFP is one of the
three or four screening tests for prenatal
abnormalities (Sharony et al., 2016). The actual
role of AFP remained unclear (Gabant et al.,
2002). Study also revealed that alph-fetoprotein
and the BMI are the best predictors of diagnosting
gestational diabetes and type 2 diabetes (Alselawi
et at., 2022). Under conditions of normal
physiology, the level of AFP in adult serum
decreases to normal and remains there (Zheng et
al., 2020).
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Alpha- fetoprotein is primarily used as a serum
marker for primary hepatocellular carcinoma in
clinical diagnosis, prognosis, and transplant
selection. It is intimately associated with the
occurrence and development of hepatocellular
carcinoma (Trevisani et al., 2019). Elevated
blood levels of AFP have also been inflammatory
bowel disease, acute hepatitis and chronic liver
conditions (Wong et al., 2015). Although AFP is
the most often used biomarker, certain people
with benign liver disorders usually have
increased serum AFP levels (Wang et al., 2017).
It was shown that AFP levels increased when
abnormal levels of fibrosis and inflammation
rose (Kim et al., 2017). It was Observed that
individuals with fatty liver had noticeably higher
blood AFP levels, and that the degree of hepatic
steatosis was strongly correlated with these levels
(Kara etal., 2013).

The incidence of NAFLD within the PCOS
population is now estimated to be anywhere
between 15% and 55%, depending on the
diagnostic index used for both NAFLD and
PCOS (Cerda et al.,, 2007). The metabolic
disorder and obesity are both strongly correlated
with non-alcoholic fatty liver disease (NAFLD),
which is also known as metabolic fatty liver
disease (Chalasani et al., 2012).

In the present study, we aimed to evaluate and
determine the potential association between
PCOS patients and biomarker of AFP in a cohort
in Iragi-The-Qar patients.

MATERIALS AND METHODS

Study population

In this case- study, 75 women between the ages
of 16 and 43 who had been diagnosed with PCOS
and were referred from an outpatient gynecology
clinic in Th-Qar between last December 2021 to
30 June 2022 participated. In addition, 50 healthy
volunteer women between the ages of 16 and 43
were enlisted as healthy controls. The exclusion
criteria included a history of autoimmune
diseases, such as diabetes, hyperprolactinemia,

and known hyperandrogenic disorders, as well as
any medications that might impair the normal
operation of the PCOS, such as anti-androgen
and anti-lipid therapies, anti-diabetic agents, and
any hormones. Menopausal, pregnant, and
hyperandrogenemia women, as well as those with
irregular menstruation, were also disqualified.

The following two groups were investigated

Diagnostic Criteria

Based on ESHRE/ASRM criteria, the diagnostic
standards for PCOS-“History of discovery of
polycystic ovary syndrome,” (2017).

Amenorrhea and Oligomenorrhea
Clinical or biochemical hyperandrogenemia is
one example.

The ultrasonographic definition of polycystic
ovary morphology is 12 or more (2-9 mm)
follicles or more per ovary.

Patients who, after excluding those with
congenital adrenal hyperplasia, diabetes,
prolactinaemia, autoimmune diseases, androgen-
secreting tumor, etc., meet at least two of the
previous diagnostic criteria.

Statistical analysis

The current data were analyzed by using
statistical software program SPSS (Statistical
Package for Social Science), based in using the
following statistical laws. Independent sample t
test, One way ANOVA and Least Significant
Difference (LSD) at p. value < 0.05 and < 0.01.

RESULT
Estimation Result Concentration of Involved
AFP in PCOS women and Control Group

The a-fetoprotein increased significantly in
PCOS women. At p. value < 0.05 as in table (3-
1).
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TABLE 3-1: Concentration of involved a-fetoprotein in PCOS women and control group.

Parameter Mean + SD T test
PCOS No. 75 Control No. 50 P. Value
AFP 0.80+0.22 0.67 +0.19 0.001

Estimation of a-fetoprotein Concentration in
PCOS women and Control Group According to
Age Groups

The current results showeda non-significant
difference in concentration of a-fetoprotein in

both PCOS women and control group according
to age groups. The results also showed a
significant increase in PCOS women than control
in second and third age groups at p. value < 0.05
as in table 4-8.

a-fetoprotein Cases | PCOS Cases Control t. test
No. Mean + SD No. Mean + SD p. value

16-25 27 0.79+£0.16 15 0.71+0.21 0.195

26-35 30 0.82£0.27 23 0.66 £ 0.22 0.024

Above 35 18 0.80+0.21 12 0.65+0.09 0.021

p. value 75 0.878 50 0.672

LSD Non-Sig Non-Sig

Estimation of a-fetoprotein Concentration in
PCOS women and control group according to
BMI

The current results showed a non-significant
difference in concentration of a-fetoprotein in
PCOS women and control group according to

BMI. The results also showed a significant
increase in PCOS women than control in all BMI
categories with except normal weight which was
not scored significant difference at P. value <
0.05 as in table (3-2).

TABLE 3-3: a-fetoprotein concentration in PCOS women and control group according to BMI.

a-fetoprotein Cases PCOS Cases Control t. test
BMI Kg/M2 No. Mean + SD No. Mean = SD P. Value
Normal weight 15 0.81+0.09 16 0.74+0.28 0.385
Over weight 34 0.75+0.20 21 0.64 £ 0.15 0.043
Obesity 14 0.86+0.29 8 0.64 + 0.08 0.013
Obesity 1 12 0.88+0.28 5 0.64 + 0.07 0.016
P. Value 75 0.234 50 0.414
LSD Non- Sig Non- Sig
DISCUSSION patients when compared with control group (0.80

Alpha-Fetoprotein is a embryonic yolk sac and
fetal liver produces plasma protein. Screening
tests for chromosomal abnormalities are
performed by using the concentration of AFP in
the human serum, urine and fetal membranes
(Sharony et al., 2016). The current results, which
recorded a significant increase in the
concentration of Alpha-Fetoprotein (AFP) in
PCOS women than control group. Values of
(AFP) was significantly increased in PCOS

+ 0.22 versus 0.67 £ 0.19mIU/ ml) at p. value P
< 0.05. Recent study has looked at the potential
association between AFP and fatty liver disease.
Our result indirectly suggested a potential
positive link between serum ALP and PCOS.

This study agrees with study of Barry et al.,
(2014) who their study recorded a relation
between PCOS and ovarian cancer, and with
nonalcoholic fatty liver (NAFLD) refers to a
broad range of liver disorders, from simple
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steatosis to nonalcoholic steatohepatitis (NASH),
which can progress to cirrhosis (Chalasani et al.,
2012). Also, the study of Babali et al., (2009)
showed that blood concentration of AFP were
markedly elevated in individuals with fatty liver,
and that these concentrations were directly linked
with the severity of hepatic steatosis.
Nonalcoholic fatty liver disease (NAFLD) is
most in women with PCOS. According to a
recent meta-analysis, the women with PCOS
have a four-fold greater risk of NAFLD
(Ramezani-Binabaj et al., 2014). NAFLD is a
hepatic symptom of metabolic syndrome (Farrell
et al.,, 2013). In PCOS, the obesity, persistent
low-grade inflammation, insulin resistance (IR),
hyperandrogenemia (HA) and hereditary factors
are the key risk factors for Nonalcoholic fatty
liver disease (Sarkar et al., 2020). Is a reliable
indicator of NAFLD in women with PCOS and
women with both PCOS and Hyperandrogenemia
having more significant steatosis than PCOS
patients without hyperandrogenemia (Jones et al.,
2012).

ALFA fetoprotein concentration, androgen levels
or body mass index (BMI) may have an influence
on the development of NAFLD in PCOS-affected
patients.

In present study as shown table (3-2), according
to BMI, the concentration of Alpha -fetoprotein
in PCOS women and the control group did not
differ significantly. The findings also revealed
that PCOS women had a substantial rise
compared to controls in all BMI categories, with
the exception of normal weight, which did not
demonstrate a significant difference. Hence, this
result is similar to study Teede et al., (2013) who
reported, that metabolic disorder polycystic
ovarian syndrome is a prime example of one that
is connected to insulin resistance, shows up as
cardio metabolic risk, and has implications that
are considerably increased by obesity. By study
of Ollila et at., (2016) a significant is correlation
between body mass index (BMI) and features of
PCOS at all ages. May be polycystic ovary
syndrome (PCOS) has emerged as a significant
risk factor for the development of NAFLD in
women. Which is common in obese patients with
PCOS, contributes towards the metabolic
dysfunction associated with PCOS (Macut et al.,
2018).

10.

11.

12.

REFERENCE
Alselawi, A. H., AlRufaei, I. A., & Abbas, H. J.
(2022). Evaluation of Betatrophin Hormone and
Alpha-Fetoprotein Levels in Gestational and
Type 2 Diabetic Pregnant Women in Basrah
Province. HIV Nursing, 22(2), 3102-3106.
Babali A, Cakal E, Purnak T, Biyikoglu I, Cakal
B, Yiiksel O, Koklii S. Serum a-fetoprotein levels
in liver steatosis. Hepatol Int. 2009;3:551-555.
Barber TM, Franks S. Divergences in insulin
resistance between the different phenotypes of the
polycystic ovary syndrome. Expert Rev
Endocrinol Metab. 2013;8(5):427-429.
Cerda C, Pérez-Ayuso RM, Riquelme A, Soza A,
Villaseca P, Sir-Petermann T, Espinoza M,
Pizarro M, Solis N, Miquel JF, et al. Nonalcoholic
fatty liver disease in women with polycystic
ovary syndrome. J Hepatol. 2007;47:412-417.
Chalasani N, Younossi Z, Lavine JE, Diehl AM,
Brunt EM, Cusi K, Charlton M, Sanyal AJ. The
diagnosis and management of non-alcoholic fatty
liver disease: practice Guideline by the American
Association for the Study of Liver Diseases,
American College of Gastroenterology, and the
American  Gastroenterological ~ Association.
Hepatology. 2012;55:2005-2023.
Farrell, G. C., Wong, V. W. S., & Chitturi, S.
(2013). NAFLD in Asia—as common and
important as in the West. Nature reviews
Gastroenterology & hepatology, 10(5), 307-318.
Gabant P, Forrester L, Nichols J, et al. Alpha-
fetoprotein, the major fetal serum protein, is not
essential for embryonic development but is
required for female fertility. Proc Natl Acad Sci
USA. 2002; 99: 12865-12870.
Jones H, Sprung VS, Pugh CJ, et al. Polycystic
ovary syndrome with hyperandrogenism is
characterized by an increased risk of hepatic
steatosis compared to nonhyperandrogenic PCOS
phenotypes and healthy controls, independent of
obesity and insulin resistance. J Clin Endocrinol
Metab. 2012;97(10):3709-3716.
d0i:10.1210/jc.2012-1382.
Kara M, Genc H, Tapan S, Meral C, Ercin CN,
Erdal M, Dogru T. Alpha fetoprotein levels and
its relationship with histopathological findings in
patients with non-alcoholic fatty liver disease.
Eur Rev Med Pharmacol Sci. 2013;17:1536—
1541.
Kim CY, Bo RK, Sang SL, et al. Clinical features
of hepatitis B and C virus infections, with high a-
fetoprotein  levels but not hepatocellular
carcinoma. Medicine 2017;96:e5844.
Macut D, Bjekic-Macut J, Livadas S, et al.
Nonalcoholic fatty liver disease in patients with
polycystic ovary syndrome. Curr Pharm Des.
2018;24:4593-4597.
Ollila MM, Piltonen T, Puukka K, et al. Weight
gain and dyslipidemia in early adulthood
associate with polycystic ovary syndrome:

J Popul Ther Clin Pharmacol Vol 30(5):e42—e46; 20 March 2023.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2021 Muslim OT et al.

e45



Pathophysiological Detection of Alpha-Fetoprotein in Iragi Women with Polycystic Ovarian Syndrome

13.

14.

15.

16.

prospective cohort study. J Clin Endocrinol
Metab. 2016;101:739-747.

Ramezani-Binabaj M, Motalebi M, Karimi-Sari
H, Rezaee-Zavareh MS, Alavian SM. Are women
with polycystic ovarian syndrome at a high risk
of non-alcoholic Fatty liver disease; a meta-
analysis. Hepat Mon. 2014;14(11):e23235.
Sarkar M, Terrault N, Chan W, et al. Polycystic
ovary syndrome (PCOS) is associated with
NASH severity and advanced fibrosis. Liver Int.
2020;40(2):355-359. d0i:10.1111/liv.14279.
Sharony R, Dayan D, Kidron D, Manor M,
Berkovitz A, Biron-Shental T, Maymon R. Is the
ratio of maternal serum to amniotic fluid AFP
superior to serum levels as a predictor of
pregnancy complications? Arch Gynecol Obstet.
2016 Apr; 293(4):767-70.

Teede HJ, Joham AE, Paul E, et al. Longitudinal
weight gain in women identified with polycystic
ovary syndrome: results of an observational study
in young women. Obesity (Silver Spring).
2013;21:1526-1532.

17.

18.

19.

20.

21.

Trevisani F, Garuti F, Neri A. Alpha-fetoprotein
for Diagnosis, Prognosis, and Transplant
Selection. Seminars in Liver Disease. 2019; 39:
163-177.

Wang T, Zhang KH, Hu PP, et al. Combination of
dual serum fluorescence, AFP and hepatic
function tests is valuable to identify HCC in AFP-
elevated liver diseases. Oncotarget 2017.

Wang, F., Niu, W. B., Kong, H. J., Guo, Y. H.,
and Sun, Y. P. (2017a). The role of AMH and its
receptor SNP in the pathogenesis of PCOS. Mol
Cell Endocrinol, 439, 363-368.

Wong RJ, Ahmed A, Gish RG. Elevated alpha-
fetoprotein: differential diagnosis - hepatocellular
carcinoma and other disorders. Clinics in Liver
Disease. 2015; 19: 309-323.

Zhang J, Bao Y, Zhou X, Zheng L. Polycystic
ovary syndrome and mitochondrial dysfunction.
Reprod Biol Endocrinol. 2019; 17(1):67.

J Popul Ther Clin Pharmacol Vol 30(5):e42—e46; 20 March 2023.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2021 Muslim OT et al.

e46



