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ABSTRACT

Objective: In this study, it was aimed to predict pregnancy by anti-mullerian hormone, follicle-stimulating hormone, and antral follicle count values

of infertile patients with PCOS.

Methods: This retrospective study has been conducted on 555 patients diagnosed with PCOS (polycystic ovary syndrome) according to the
Rotterdam Criteria, referred for infertility in the IVF Clinic of Istanbul Training and Research Hospital in the 2010-2019 study. Clinical pregnancy
results have been analyzed together with anti-mullerian hormone, antral follicle count, and follicle-stimulating hormone levels.

Results: The age of the patients within the group of clinical pregnancy is significantly higher than the group without pregnancy (p < 0.05). Follicle-
stimulating hormone (iu/ml) and anti-mullerian hormone (ng/ml) values do not differ significantly (p 0.05) in the group with and without clinical

pregnancy. For the group with clinical pregnancy, the antral follicle count value is found to be significantly higher (p < 0.05) than the group without

pregnancy.

The age of the patients in the group with clinical pregnancy was found to be significantly higher than the group without pregnancy. (p < 0.05).
Follicle stimulating hormone (iu/ml) and anti-millerian hormone (ng/ml) values did not differ significantly in the group with and without clinical
pregnancy (p 0.05). Antral follicle count value was found to be significantly higher in the group with clinical pregnancy than in the group with out

pregnancy (p < 0.05).

Although AFC was found to be significantly higher in the group with clinical pregnancy than in the non-pregnant group, it was examined

diagnostically by ROC analysis, but the diagnostic capacity of this variable to distinguish between pregnant and non-pregnant women was not found

to be sufficient. (AUC<0.70).

Conclusion: We found that anti-mullerian hormone and follicle-stimulating hormone are not related to clinical pregnancy outcomes in the infertile
patient group diagnosed with PCOS (polycystic ovary syndrome). Plus, although the AFC value in the group with pregnancy was significantly higher
than the group without pregnancy, its diagnostic capacity was not found to be sufficient.
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Introduction

Polycystic Ovary Syndrome (PCOS) is a chronic endocrine
disorder with a prevalence of 5-10%. It is most commonly seen
in women of reproductive age, and can occur in different periods
of life due to the disruptions in the interactions between the
central nervous system, pituitary, ovaries, and adrenal glands
[1]. The prevalence of PCOS (polycystic ovary syndrome) can
be determined according to the diagnostic criteria which are
used [2,3]. Women diagnosed with PCOS are under the risk of
dysfunctional bleeding, infertility, obesity, endometrial cancer,
Type 2 Diabetes Mellitus (Type 2 DM), dyslipidemia,
hypertension. Moreover, the risk of coronary artery disease is
higher than the normal population.'Rotterdam Criteria'
suggested by international consensus group (ESHRE)/(ASRM) is
the gold standard for diagnosing PCOS, and a woman is
diagnosed as PCOS if two out of the three following criterias are
present: (1)Oligo/Anovulation, (2) Hyperandrogenism, which
can be clinically and biochemically proved, (3) polycystic ovarian
morphology (on ultrasound with a cut-off of more than 12
follicles with a diameter of 2-9 mm/when ovarian volume is
more than 10 ml) [4].
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Clinical symptoms of PCOS start with menarche, since the
clinical course of the disease is affected by many different
mechanisms, it varies periodically. While menstrual
irregularities are generally seen at early ages, hirsutism
and infertility occurs mostly in elderly patients [5,6]. The
most common symptom of patients with PCOS in the
reproductive period is menstrual irregularities starting from
the peripubertal period. In the PCOS group, the first
menstrual age is not delayed, but the following first periods
are usually irregular. Anovulation in PCOS is a condition
that begins in adolescence and appears as oligo or
amenorrhea. Oligomenorrhea and amenorrhea can be
detected in approximately 50% of the patients with PCOS
[7]. PCOS is the most common cause for infertility in
women of reproductive age [8,9]. An average of 70-85%
of women with anovulation who wish to have children has
PCOS. Ovulation abnormalities cause infertility in women
with PCOS, while other factors, including metabolic
morbidities, obesity and hyperandrogenism increase even
more of this problem [10].
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In vitro fertilization (IVF) is an option that is recommended for
infertility with no response to medical treatment in PCOS [11].
Antimullerian hormone (AMH) also termed mdullerian inhibiting
substance, is a member of the TGF-beta family and secreted by
the granulosa cells of small antral (<8 mm) and pre-antral
follicles to regulate early follicular development [12]. The AMH
expression continues until follicles reach approximately 8 mm in
diameter, and expression is insufficient in larger antral follicles.
Consequently, there is a good correlation between antral follicle
count (AFC) and AMH. The serum AMH concentration indicates
the ovarian follicle pool containing antral follicles in the early
follicular phase of the menstrual cycle. Therefore, a low AFC may
result in low serum AMH levels [13,14]. The AMH level is
accepted to be a reliable, direct indicator of decreased ovarian
function. In patients of IVF, AMH level correlates with the number
of oocytes retrieved after stimulation and is the reliable
biomarker for predicting poor and excessive ovarian response
[15]. AMH is significantly lower in patients with premature
ovarian failure and controversy significantly higher in patients
affected by PCOS [16]. The Antral Follicle Count (AFC) is
considered a basic, reliable non-invasive method for determining
the ovarian reserve. The number of antral follicles has become
more predictive than basal Follicle Stimulane Hormone (FSH) and
age, widely used in the evaluation of ovarian response and
stimulation [17]. The hypothesis of this study assumed that the
effect of PCOS patients on clinical pregnancy success may vary
according to AMH, FSH VE AFC levels. This study aimed to
investigate the effects of AMH, FSH, and AFC levels on pregnancy
and assisted reproductive techniques outcomes in patients with
PCOS. In our study, we aim to examine the ability of MPV, PCT,
PDW, LMR, NLR, and CA 125, which are considered to play critical
roles in the inflammatory process, to predict the stage of
endometriosis.

Material and methods

This retrospective study is conducted on 555 PCOS patients
diagnosed according to the Rotterdam Criteria who were
referred to the IVF Clinic of Istanbul Training and Research
Hospital for infertility between the years of 2010 and 2019. The
study protocol was approved by the Ethics Committee of
Istanbul  Education and Research  Hospital (Date:
09/08/2019Number: 1927) During the treatment process, the
demographic data, applied artificial reproductive technique and
clinical information of the patients are obtained from the patient
files, and hospital database. Patients diagnosed with PCOS
according to the Rotterdam criteria were included to this study.
Exclusion criteria occur as follows: A history of ovarian surgery,
ovarian cyst or tumor, hydrosalpinx, endometriosis, and
endocrine or systemic diseases. In the study the AMH, FSH and
AFC values of the patients diagnosed with PCOS according to
Rotterdam criteria and their relation with clinical pregnancy
rates have been examined. AFC were evaluated and reported
by a gynecologist with transvaginal ultrasound on day 2nd-4th
day of the menstrual cycle. Also FSH, AMH measurements were
made on ultrasound examination days.

Statistical analysis

In the descriptive statistics of the data, mean and standard
deviation, median and lowest, highest values used according to
the normality tests. Categoric datas were presented as
frequency and ratio. Mann-Whitney test and student t test used
for the analysis of quantitative independent data, and the Chi-
Square test is used for the analysis of qualitative independent
data. SPSS 26.0 program is used for the analyses.

Results

This study is conducted on 555 patients with PCOS who were
diagnosed according to Rotterdam Criteria and were referred to
Istanbul Training and Research Hospital IVF Clinic for infertility
between 2010 and 2019. For the classification of the collected
data, assisted reproductive techniques applied to patients are
taken into consideration, and the outcome treatment of
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patients who underwent more than one technique is
included in the data.

The age of the cases was minimum 22 and maximum 46,
with a median of 27. Treatment was planed for 30.1
percent of patients; IVF was applied to 22.9%,only
ovulation induction to 3.8%, and the IUI protocol with
gonadotropin to 3.4%. Spontaneous pregnancy was
observed for approximately 9.2% of the patients without
any treatment. (Table 1)

Table 1. Demographic data of patients

Pregnancy Pregnancy Total
negative positive
.  None 337 (92,6) 51 (26,7) 388 (69,9)
C
(0]
E IVF 25 (6,9) 102 (53,4) 127 (22,9)
©
S uI+or 2(,5) 38 (19,9) 40 (7,2)

Chi-square analysis was used by combining IUI and
ovulation induction group treatments, and a significant
difference was found between the three groups.
Significance was found between those who did not receive
any treatment and those who received IVF or IUI+IOI as
treatment via Bonferroni correction. (p<0.001). The age
of the patients within the group of clinical pregnancy is
significantly higher than the group without pregnancy (p
< 0.05). FSH and AMH values do not differ significantly (p
0.05) in the group with and without clinical pregnancy.
For the group with clinical pregnancy, the antral follicle
count value is found to be significantly higher (p < 0.05)
than the group without pregnancy (Table 2).

Table 2. Pregnancy prediction of variables

Pregnancy Pregnancy Total, mean p
negative, positive, (min,max)
mean mean

(min,max) (min,max)
Age 26 (18-42) 29 (20-43) 27 (18-43) 0,000
AMH 10 (3-42) 10 (1-41) 10 (1-42) 0,513
FSH 7 (1-20) 6(1-28) 6 (0-28) 0,674
Afc 20 (8-40) 24 (8-40) 22 (8-40) 0,001

*AMH; Antimullerian hormone, FSH; Follicle-stimulating hormone, Afc;
Antral Follicle Count

As a result of AFC ROC analysis in our study for the AFC
value of 20.5, the actual positivity was found to be 59 %
(capture of real patients, sensitivity) was found to be 52
% (test positivity for non-patients), the area under the
curve was determined as 0.58 (Figure 1).

Figure 1. Determination of variables for pregnancy
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Discussion

Polycystic Ovary Syndrome (PCOS) is a common
endocrinopathy in women of reproductive age and it is
characterized by oligo-ovulation or anovulation, signs of
hyperandrogenemia, and multiple cysts. PCOS is the most
common cause of infertility for the women of reproductive age
and assisted reproductive techniques are an important option
with clinical pregnancy outcomes in infertile PCOS patients. In
our study, in line with the literature, the difference between the
clinical pregnancy outcomes of PCOS patients who received
treatment and those who did not receive any treatment was
found to be significant [11]. In order to apply effective protocols
and appropriate treatments for these patients with infertility;
firstly, it is essential to establish an appropriate diagnosis. In
this study, we examined the relationship between AMH, AFC
and FSH values while predicting clinical pregnancy for the PCOS
patients with infertility complaints. In recent years, there have
been many studies on the use of ovarian reserve markers for
pregnancy and live birth prediction, and it has been stated that
AMH and AFC the best indicators of ovarian reserve. Many
different results have been reported in various studies that
examine the relationship between AMH levels and fertilization
frequencies. It has been reported that AMH shows reasonable
results for predicting the quality of the embryo and oocyte as
well as displaying the ovarian reserve quite successfully
[18,19]. However, there are also studies that state whether the
patients are suitable for IVF or not cannot be determined by
AMH level and clinical pregnancy after transfer cannot be
predicted by any laboratory value. There are similar studies
that examine the relationship between AFC and oocyte quality,
clinical pregnancy and live birth. Many studies haves been
reported that measuring the number of antral follicles by
ultrasonography is effective in determining the low ovarian
response of patients [20]. In some studies, it has been
accepted that AFC is a very strong prognostic factor for
determining the response to treatment and live birth in
infertility protocols. According to the study of Maseelall et al.
AFC is a significant predictor of livebirth in in vitro fertilization
cycles. In the same study, it was shown that AFC helps to
determine appropriate treatment protocols [21]. According to
another study by Muttukrishna et al., AFC has a significant
relationship with the number of eggs collected and is important
in predicting clinical pregnancy [22]. In our study, the role of
ovarian reserve markers in the prediction of clinical pregnancy
after infertility treatments of the patient group with PCOS is
investigated, and the aim is to determine the threshold values
that will help the patient group with a diagnosis of PCOS for
clinical practice. The AMH and FSH in pregnancy prediction is
not found to be significant; on the other hand, AFC is found to
be statistically significant, but it is also found to be poor in
diagnostic values. Studies conducted in recent years have
revealed that both AMH and AFC are values that are affected
by many factors, and it has been stated that a cut-off value
cannot be established for clinical pregnancy prediction.

In conclusion, that this study is the first comprehensive study
aimed at predicting the success of assisted reproductive
techniques on AMH, AFC, and FSH levels in PCOS patients. In
our study, we have found that AMH and FSH are not related to
clinical pregnancy outcomes from the infertile patient group
diagnosed with PCOS, and although AFC is statistically
significant, it is not sufficient in diagnostic capacity. Although
the positive aspect of the study is that it was conducted with
more than 500 patients, the most important limitation of the
present study is that it is retrospective nature. Retrospective
analysis of data between 2010 and 2019 provided a larger
number of data but prevented a statistically significant result
as it increased the heterogeneity of the data.

59

Therefore, there is a need for randomized controlled
studies involving larger patient populations, which will
create more subgroups to investigate the effect of AMH,
FSH, and AFC on ART success in PCOS patients.

Disclosure

Authors have no potential conflicts of interest to disclose.

References

[1] Franks, S. (1995). Polycystic ovary syndrome. New
England Journal of Medicine, 333(13), 853-861.

[2] Azziz R, Woods KS, Reyna R, et al. The prevalence and
features of the polycystic ovary syndrome in an unselected
population. J.ClinEndocrinolMetab 2004; 89:2745.

[3] Rosenfield RL. What every physician should know
about polycystic ovary syndrome. DermatolTher 2008;
21:354.

[4] Rotterdam ESHRE/ASRM Sponsored PCOS Consensus
Workshop Group. Revised 2003 consensus on diagnostic
criteria and long-term health risks related to polycystic
ovary syndrome (PCOS). FertilSteril 2004; 19: 41-47, 81:
19-25

[5] Goldzieher JW, Green JA. The polycystic ovary I.
Clinical and histological features. J ClinEndocrinolMetab
1961; 22:325-38

[6] Najem F, Elmehdawi R, Swalem A. Clinical and
Biochemical Characteristics of Polycystic Ovary Syndrome
in Benghazi- Libya; A Retrospective study. Libyan J Med
2008; 3(2): 71-4.

[7] Balen AH, Conway GS, Kaltsas G, Techatrasak K,
Manning PJ, West C, Jacobs HS. Polycytic ovary syndrome:
the spectrum of the disorder in 1741 patients. Human
reproduction 1995; 10:2107-2111.

[8] Hull MG, Glazener CM, Kelly NJ, et al. Population study
of causes, treatment, and outcome of infertility. Br Med J
(Clin Res Ed) 1985; 291:1693.

[9] Hull, M. G. R. (1987). Epidemiology of infertility and
polycystic ovarian disease: endocrinological and
demographic studies. Gynecological Endocrinology, 1(3),
235-245.

[10] Bailey AP, Hawkins LK, Missmer SA, Correia KF,
Yanushpolsky EH. Effect of body mass index on in vitro
fertilization outcomes in women with polycystic ovary
syndrome. Am ] Obstet Gynecol. 2014
Aug;211(2):163.el1-6.

[11] Thessaloniki ESHRE/ASRM-Sponsored PCOS
Consensus Workshop Group. Consensus on infertility
treatment related to polycystic ovary syndrome.
FertilSteril. 2008;89:505-22

[12] Dewailly D, Andersen CY, Balen A, et al. The
physiology and clinical utility of anti-Mullerian hormone in
women. Hum Reprod Update 2014; 20:370.

[13] Moolhuijsen L.M.E., Visser J.A. AMH in PCOS:
Controlling the ovary, placenta, or brain? Curr. Opin.
Endocr. Metab. Res. 2020;12:91-97.

[14] Kostrzewa M., Gltowacka E., Stetkiewicz T., Grzesiak
M., Szyho K., Stachowiak G., Wilczynski J. Is serum anti-
Millerian hormone (AMH) assay a satisfactory measure for
ovarian reserve estimation? A comparison of serum and
peritoneal fluid AMH levels. Adv. Clin. Exp. Med.-Wroc.
Med Univ. 2020;29:853-856.

[15] Broekmans FJ, Kwee J], Hendriks D], et al. A
systematic review of tests predicting ovarian reserve and
IVF outcome. Hum Reprod Update 2006; 12:685.

[16] La Marca A, Pati M, Orvieto R, Stabile G,
CarducciArtenisio A, Volpe A. Serum anti-mdullerian
hormone levels in women with secondary amenorrhea.
FertilSteril (2006) 85(5):1547-9.



Akdemir C, Verit FF /Aegean J Obstet Gynecol 4/3 (2022) page 57-60

[17] Nahum R, Shifren JL, Chang Y, LeykinL,Isaacson K, Toth
TL. Antral follicle assessment asa tool for predicting outcome in
IVF—is it a betterpredictor than age and FSH? ] Assist Reprod
Genet2001;18:151-5.

[18] R. F. Can anti-Mullerian hormone concentrations be used
to determine gonadotrophin dose and treatment protocol for
ovarian stimulation? .Reprod Biomed. 2013;26:431-9.

[19] Chen Y, Ye B, Yang X, Zheng J, Lin J, Zhao J. Predicting the
outcome of different protocols of in vitro fertilization with anti-
Muldllerian hormone levels in patients with polycystic ovary
syndrome. J Int Med Res. 2017 Jun;45(3):1138-1147.

[20] Bancsi LF, Broekmans FJ, Eijkemans MJ], de Jong FH,
Habbema JD, teVelde ER. Predictors of poor ovarian response in
in vitro fertilization: a prospective study comparing basal
markers of ovarian reserve. FertilSteril. 2002;77(2):328-36.
[21] PB. M. Antral follicle count is a significant predictor of
livebirth in in vitro fertilization cycles. FertilSteril.
2009;91:1595-7.)

[22] Muttukrishna S, McGarrigle H, Wakim R, Khadum I, Ranieri
DM, Serhal P. Antral follicle count, anti-mullerian hormone and
inhibin B: predictors of ovarian response in assisted reproductive
technology? BJOG. 2005;112(10):1384-90.).

60



