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Abstract

Objective: To examine the relationship of serum anti mullerian hormone (AMH), FSH, free-T, LH, and
TSH in women with polycystic ovary syndrome (PCOS).

Design: A prospective observational study.

Setting: Departments of Obstetrics and Gynecology IGMC Shimla.

Patient(s): 50 women with PCOS and 50 non PCOS women.

Intervention(s): blood samples were collected on day 2 of menstrual cycle and analysed.

Main Outcome Measure(s): Serum levels of FSH, LH, free-T, TSH, Prolactin, AMH were measured.
Result(s): Serum Anti Mullerian hormone levels were significantly higher in PCOS patients as compared
to non PCOS patients.(7.58+_3.93 ng/mL and 2.89+_1.19 ng/ml respectively).

PCOS patients had higher serum LH levels than non pcos patients (10.04+_2.6 mIU/mL).

Conclusion: In this study, PCOS patients have significantly higher serum AMH levels than non PCOS.
And serum LH levels were also higher in PCOS group.
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Introduction
Polycystic ovary syndrome (PCOS) is one of the
most common endocrine disorders in women of

dyslipidemia, insulin resistance, and
cardiovascular  disease®. Sometimes young
women presenting with this ovarian morphology,

reproductive age®. PCOS is also a leading cause
of oligomenorrhea and infertility due to
anovulation. The PCOS prevalance in the general
population has been reported in between 2% -
20%, depending upon the criteria which are used
to define it. Polycystic ovaries despite being a
common clinical feature, are not pesent in some
patients with hyperandrogenic oligomenorrhea/
anovulation®®. There is high risk for developing

dysfunctional uterine bleeding, endometrial
carcinoma, diabetes mellitus, hypertension,

do not possess typical PCOS characteristics®.
Some essential features of PCOS include arrested
folliculogenesis leading to multiple small antral
follicles, low serum FSH levels, elevated serum
LH, and hyperandrogenism both biochemical and
clinical®. The exact etiology of PCOS is not well
understood. The pathogenesis of PCOS is
suggested to be multifactorial and not attributed to
a single causative agent™. It is suggested that
failure of FSH-dependent follicular maturation
lead to anovulation, which is a thought to be the
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common pathway leading to disordered
folliculogenesis®. Failure of FSH action is not
known, but some local ovarian hormones may
play role. These hormone includes inhibins!"®,
activin®”, transforming growth factor ¢, tumor
necrosis  factor™™ 2 and  antimullerian
hormone(AMH) ®19)_ anti mullerian hormone is
produced in ovaries by granulosa cells of ovarian
follicles during the reproductive period®.,

AMH is thought to decreased aromatase activity
in the fetal ovary™”. AMH inhibits oocyte meiosis
in rat ovary in vitro“®, as well as granulosa—luteal
cell proliferation and P production®®. AMH
concentrations correlated with a number of
immature oocytes, more the immature follicles
higher are the levels of AMH. This supports that
AMH suppresses oocyte maturation™. Also a
recent study showed that serum AMH levels
fluctuate during the menstrual cycle, suggesting
that AMH may have a regulatory role in
folliculogenesis™®. In this study, we examine the
relationship between serum AMH levels and S
testosterone and gonadotropins (FSH and LH) in
women with PCOS and without PCOS.

Materials and Methods

This  prospective observational study was
conducted in the department of Obstetrics and
gynaecology at Kamla Nehru State Hospital for
Mother and Child IGMC Shimla from 1st july
2018 to 30th june 2019. During a 12-month
period, a total of 100 women with irregular
menstrual cycles were included in this study after
taking an informed consent. The inclusion criteria
were women with age between 15-35 yr, having
both ovaries, with history of menstrual
irregularities , history of hyperandrogenism. After
taking informed consent from all the women
detailed history was taken followed by general
physical and systemic examination. On day 2 of
menstrual cycle a rouitne gynecological
examination performed followed by
ultrasonography and individual patient was
assigned to a group according to the presence of
the symptoms. Then AMH levels of the patients

done on Day2 of menstrual cycle. From these 100
women , 50 women were assigned PCOS group,
on the basis of the following criteria: presence of
@ oligomenorrhea/anovulation (2)
hyperandrogenism (biochemical and clinical) (3)
presence of polycycstic ovarian morphologhy . To
exclude thyroid dysfunction as the cause of the
oligomenorrhea serum TSH levels were done. To
rule out hyperprolactinemia as a cause of
hyperandrogenism serum prolactin levels were
done.

50 patients who had either regular menstrual
cycles (menses every 21-35 days) or irregular
menstrual cycle who do not meet the criteria of
PCOS were included as the control group that is
non PCOS group . Serum LH and FSH levels
were determined using an enzyme immunoassay.
Serum testosterone levels were measured and used
to define hyperandrogenemia in the PCOS women
when the levels were above the 75th percentile of
the levels for the women in the non PCOS
group.Serum AMH concentrations were measured
by ELISA®Y). Statistical analysis was done using
SPSS. Data was entered into SPSS and analysed.
For qualitative variables frequency/percentage
was calculated and for quantitative variables
mean/ standard deviation was calculated.

Results

In PCOS group age of the patients was between
25-30 years and in non PCOS group was between
20-25 years. Mean age of the two groups was
similar. The mean body mass index (BMI) was
higher in the PCOS group (27.1 +_ 1.5). Non-
PCOS group had maximum patients in normal
weight band as compared to PCOS group.
However in PCOS group maximum patients were
obese.

Table 1 shows the serum levels of gonadotropins
in PCOS group and non PCOS group. The mean
serum level of LH in PCOS group was
significantly higher compared with non pcos
group (P value <0.001). Serum FSH levels were
not significantly different in the two groups.
Serum levels of free-T in PCOS group were
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higher (P value <0.001) as compared to non
PCOS group. The mean serum prolactin levels in
the PCOS women were 11.4 + 4.0 ng/mL and
were within normal range (2-15 ng/mL).The
serum levels of AMH in PCOS group were
significantly higher than non PCOS group. Mean
serum concentrations were 7.58+ 3.93 in PCOS
group and 2.89+ 1.19 ng/mL, respectively (P
<0.001). Linear regression analysis of serum
AMH and other hormones was carried out. No
correlation existed between AMH and all
hormones levels either in PCOS or Non PCOS

group.
Table 1
PCOS NON PCOS | pvalue

FSH 430+ 1.6 5.36+ 1.62 <0.05
LH 10.04+ 2.6 2.44+ 0.74 | <0.001
FT 1.50+ 1.2 3.16+ 0.89 | <0.001
TSH 2.30+ 0.56 2.13+ 1.2 >0.05
PROLACTIN 11.40+ 4.0 11.62+ 35 >0.05
Table 2

PCOS NON PCOS P value
AMH 7.58+ 3.93 2.89+ 1.19 <0.001
Discussion

PCOS is a wide spectrum disorder. PCOS patients
usually present with symptoms of
oligomenorrhea/anovulation, hyperandrogenemia
both clinical and biochemical and/or obesity®.
Not all patients have the typical clinical syndrome.
Usually  anovulation is  expressed  as
oligomenorrhea and irregular menstrual cycle and
hyperandrogenism present as hirsutism.

Obesity is now recognized in the variants of
PCOS, particularly in the early stages of the
disorder. PCOS may be diagnosed in adolescents
and young women eeven when the symptoms are
not fully expressed® 2. In our study all of our
women with PCOS are with irregular menstrual

cycle or oligomenorrhea and all are
hyperandrogenic either clinically or
biochemically.

The exact pathogenesis of this disorder is not well
explained, but after the initial recruitment of
follicles there is distinctive failure of follicular
maturation in polycystic ovaries indicating

disruption in normal hormonal activities®. The
essential features in PCOS women is arrested
folliculogenesis. Maintenance of normal ovarian
function depend upon gonadotropins and steroids.
Hence PCOS is associated with low or low normal
serum FSH levels, high or high-normal serum LH,
and hyperandrogenism®.

Our prospective study indicate that serum AMH
levels are significantly higher in PCOS patients
than in non PCOS patients. It is suggested that
AMH can decrease aromatase activity™”, so AMH
may have a role in the dysregulation of
steroidogenesis in PCOS.

The exact pathway of AMH activity is not
kknown. The hypothalamic—pituitary—gonadal
axis has no influence on action of AMH on
activity of ovaries. AMH and inhibins A and B are
glycoprotein  hormones and belong to same
transforming growth factor supergene family
having regulatory influences on ovarian activity
(22, 23)

Other studies also showed that in PCOS patients,
obesity has influence on serum hormone levels. In
our prospective study, obesity is defined by BMI,
had no or minimal influence on serum AMH
levels. Levels of LH were higher in PCOS patients
as compared to non PCOS patients. Serum AMH
levels were higher in PCOS patients as compared
to non PCOS patients. This may be due to the
aberrant activities of the granulosa cells induced
by unknown factors in the polycystic ovaries.
Serum AMH levels has been proved to be useful
in the evaluation of some slected patients having
sex cord tumors or granulosa cell tumors®**®, and
can be used as a predictive marker of persistent or
recurrent disease®. The serum levels of AMH in
oligomenorrhea/anovulation may also prove to be
a helpful as a tool in the diagnosis of PCOS in
women.
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