Serum anti-Mullerian hormone level as a marker of polycystic ovarian syndrome
in Iragi women
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ABSTRACT

Background: Polycystic ovarian syndrome is one of the
common gynaecological diseases encountered nowadays in
the gynaecological clinic. Many criteria and diagnostic test
had been evolved to be used with different classifications
methods.

Objectives: The present study aimed to measure the anti-
mullerian hormone levels in serum of the women with
Polycystic Ovary Syndrome and to test the possibility that if
it can be used as a marker for diagnosis of polycystic ovary
syndrome patients.

Methods: A cross sectional study that had been conducted
at Kamal AL-Samaraee Hospital, AL-Suwayrah Hospital and
Al-Elwiya Maternity Teaching Hospital during the period
from July, 1%, 2013 - Jan. 1%, 2014. Where forty women with
Polycystic ovarian syndrome (with mean body mass index of
33.2516.79kg/m2) were enrolled in the study group and
being compared to apparently health women as a control
group that were matched for age and their (mean body
mass index was 27.6313.51kg/m2). Clinical history,
biochemical and hormonal analysis were determined for
both groups.

Results: The mean serum of anti-mullerian hormone
showed statically significant difference (P = 0.0001) in poly-
Cystic ovarian syndrome patients compare to the control

group and when this hormone compared with other
hormones that use for predicting the occurrence of PCOS
as (LH , FSH , testosterone, prolactin and insulin), anti
mullarian hormone showed the highest sensitivity and
specificity as 82.10 % and 100 % respectively, with a cut off
value of (>7.9) in Iragi women.

Conclusions: Anti - mullerian hormone could be the best
marker in comparison with other hormones used for the

diagnosis of PCOS.
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hormonal disorder among women of reproductive

age with a prevalence of (6.6-6.8) % ! The main
symptoms being amenorrhea, hyperandrogenism, infertility,
enlarged ovaries, weight gain or upper body obesity, insulin
resistance , hyperinsulinemia and diabetes, hair loss from
the scalp and hair growth on the face (Hirsutism), chest,
back, abdomen, thumbs, acne with oily skin, caused by high
androgen levels, acanthosis Nigerians (dark patches of skin,
tan to dark brown) 2. Anti-Mullerian hormone (AMH), a
dimeric glycoprotein belonging to the transforming growth
factor-beta super family ®. In women, at the onset of puberty
AMH, like inhibin B, is formed by the granulosa cells of the
maturing ovarian follicle, but not by the primordial follicles
and also not by the antral follicles under direct FSH
regulation in the final regulator of folliculogenesis and of
primordial follicular rupture . It reduces the rate of follicle
conversion from the primordial to the growing stage and
regulates follicle growth by inhibiting FSH-induced
conversion from the early to the late stage * This ovary-
specific expression pattern in granulosa cells of growing non
selected follicles makes AMH an ideal marker for “ovarian
reserve” ° Although the ultimate pathogenesis of PCOS
remains obscure, the distinctive feature is failure of follicular
rmaturation, despite initial recruitment, resulting in anovula-
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ion and accumulation of preantral and small antral follicles,
which contribute significantly to the production of AMH &7
AMH also inhibits aromatase activity, suggesting that AMH
contributes to the severity of PCOS ® The aim of present
study is to test the possibility that the AMH could be a
marker for diagnosis of PCOS patients, and compares
hormones as : AMH , fasting insulin , LH , FSH , Prolactin
[estosterone levels between PCOS and normo - ovulatory
women , correlate the level of Anti - Mullerian Hormone with
the biochemical features as hormones FSH , LH
testosterone , prolactin and insulin resistance and to find a
cut -off value for AMH in Iragi women with PCOS.

Method. A cross sectional study that had been conducted
during the period between 1% July 2013 to 1*" January 2014.
Forty women with PCOS (mean of body mass index (BMI)
of 33.2516.79kg/m2) were enrolled in the study recruited
from Kamal AL-Samaraee Hospital, AL-Suwayrah Hospital
and Al-Elwiya Maternity Teaching Hospital. The diagnosis of
PCOS was made according to the European society of
human reproduction and embryology and American society
for reproductive medicine criteria: PCOS is diagnosed if
there are any two of the following: Presence of polycystic
ovary on ultrasound examination, clinical or biochemical
hyperandrogenemia and menstrual dysfunction with an
ovulation. And exclusion criteria were patients on any type
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of hormonal therapy, or with any other endocrine disorders
or on metformin therapy. Forty healthy women; employees
from the same hospitals staff who were matched for age,
their mean BMI was 27.6313.51kg/m2, were recruited as a
control. All subjects were studied during the early follicular
phase (second to fifth day) of the menstrual cycle. 10 ml of
venous blood were withdrawn after an overnight fasting from
all subjects and allowed to clot in a plain sterile tube and
then centrifuged. The separated serum was stored into
aliquots at -20C for biochemical and hormonal
determinations.

Protocol; Clinical and BMI, (calculated as kg/mz) were
determined in all the subjects. AMH (CUSABIO-China),
insulin (Demedetec Company, Germany) were determined
by ELISA methods. Total testosterone (TT) was measured
by an automated quantitative enzyme immunoassay on the
VIDAS instrument, BioMerieux, France using the Enzyme
Linked Fluorescent Assay (ELFA). Serum fasting plasma
glucose level was measured by enzymatic method supplied
by Bio Labo Diagnostics, France. Insulin resistance was
calculated by using homeostasis model assessment
(HOMA-IR) score that employs the formula: fasting insulin
concentration (ulU/ml) x glucose (mmol/l) / 22.5 S
Measurement of glucose level by mg/dl was multiplied by
0.555 to get result by mmol/l to calculate HOMA-IR.

Statistical analysis performed by using SPSS version

21for Windows (Statistical Package for Social Science).
Descriptive analysis was used to show the mean and
standard deviation of the variables. The significant
difference between mean values was estimated by the
Student t-test. The point of statistical significance was noted
when probability was p<0.05. Correlation analysis was used
to test the linear relationship between parameters. Receiver
operator curve (ROC) analysis was also employed. The
area under the ROC curve gives an idea about the
usefulness of a tested parameter in differentiating between
two groups (one of which is a control group). In this context,
the ROC analysis helps in comparing selected parameters
to the rest of them. The closer the area to one (ideal test)
the more useful it is in discrimination.
Results. Table 1, shows statistically significant difference in
the mean serum levels of AMH, LH, LH/FSH, testosterone,
prolactin between PCOS patients when compared to control
group, while FSH level fails to show such difference. Table
2 shows that the mean serum levels of insulin and HOMA-IR
have statistically significant difference between PCOS
patients and control group, while FBS fails to show that.

The present study found that serum AMH level in
patient group showed a positive significance correlation
coefficient with LH (r = 0.33 P =0.01), LH/FSH (r = 0.39
P =0.007), testosterone (r = 0.52 P =0.005), and negative
significance correlation with FSH (r =-0.28 P = 0.05).
But there is no significant correlation coefficient with other
studied markers, as shown in table 3.

Cut-off values according to sensitivity and specificity
could be calculated as shown in table 4. The result
according to Sensitivity 82.10 % and Specificity 100 %
shows that AMH could be the best marker as comparisons
with other hormones ( LH, FSH, LH:FSH ratio, testosterone,
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prolactin, insulin).

Table 1: Hormonal profile in PCOS compared to control.

PCOS Control

Characteristic (No=40) (No=40) | P value
AMH (ng/ml)

Meanz SD 13.55¢8.95 | 6.61:0.94 | 0.0001

LH (IU/L)

Meant SD 5.98+3.88 4.09+£1.93 0.008

FSH(IU/L)

Meant SD 5.04+£1.33 4.67+1.77 NS
LH:FSH ratio

Meanz SD 1.22+0.83 0.73x0.23 | 0.001

Testosterone(nmol/L)
Meant SD 1.30+0.43 0.41+0.16 0.001
Prolactin (ng/ml)
Meant SD 17.46+12.95 7.94+3.79 0.001

Table 2: Insulin and biochemical marker in PCOS patients

compared to control.

- PCOS Control
Characteristic (No=40) (No=40) P value
Fasting serum Insulin
(HU/ml)
Meant SD 34.69+17.49 | 15.46+£6.03 | 0.0001
Fasting plasma glucose
(mmol/L) 4.49+0.78
Meant SD 4.36+0.60 NS
HOMA
(insulin resistance) 6.94+3.72
Mean+ SD 2.97+1.16 | 0.0001
Table 3: Correlation coefficient of AMH in the PCOS
patients.
PCOS
( No=40)
Parameters r p Sig.
LH 0.33 0.01 S
LH:FSH 0.39 0.007 S
FSH -0.28 0.05 S
Testosterone 0.52 0.005 S

Table 4: The discriminatory ability of the tests for diagnosis

of PCOS.
Test Sensitivity% Specificity%

AMH (ng/ml) 82.10 100

LH (IUL) 61.5 67.5
FSH(IUL) 56.5 65.00
LH:FSH ratio 46.20 92,50
Testosterone(nmol/L) 28.21 95.00
Prolactin (ng/ml) 51.30 95.00
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Discussion. Polycystic ovary syndrome is associated with
an increase prevalence of AMH. The present study show
high significant differences (P=0.0001) between PCOS
patients and control groups, Anti-Mullerian hormone
production gradually declines as follicles grow; once follicles
reach a size at which they are dominant, it has largely
disappeared. Its removal from these larger follicles appears
to be an important requirement for dominant follicle
selection and progression to ovulation as AMH has an
inhibitory role in the ovary, reducing both primordial follicle
initiation and follicle sensitivity to FSH by inhibition of
aromatase. It is for this reason that AMH is a focus of
interest in polycystic ovary syndrome (PCOS). Serum levels
are doubled, and granulosa cell production is greatly
increased 10. When testing the sensitivity and specificity of
this hormone as a marker for detection of PCOS, it shows
that it has the highest detection rate, with sensitivity of 82.10
% and specificity of 100 % when compared with other
hormones (LH, FSH, testosterone, prolactin, and insulin).
The only paper that did test the sensitivity and specificity of
this hormone it did that in comparison with polycystic
ovarian morphology and it showed that when replacing the
morphology with AMH, the specificity and sensitivity for
identifying PCOS were 97.1 and 94.6% and 97.2 and 95.5%
respectively depending on the criteria use for the diagnosis
" Also, we did conclude a cut off point for AMH which is
(>7.9) in the Iraqi patients women.

In the present study there was a significant positive
correlation between AMH and LH, LH: FSH, Testosterone,
while a significant negative correlation was found between
AMH and FSH. Which is in line with the finding that serum
AMH levels reflect the number of small antral follicles
demonstrated in  several studies'*'®'*?*  Qur findings
regarding LH and LH/FSH are comparable with the results
of previous studies 14192 The results of the present study
revealed no significant correlations between AMH and age,
BMI, and fasting insulin. This is in agreement with Pigny et
al. . A significant positive correlation was found between
AMH and serum testosterone in the PCOS group
exclusively. These findings are in accordance with the
results of previous studies 14,15, 18, 18, 22, and add to the
existing evidence for small ovarian follicles in the production
of both AMH and androgens. Pigny et al.” suggested that
the increase in AMH serum levels in PCOS is a
consequence of androgen induced excess in small antral
follicles and that each follicle produces normal amount of
AMH. However, Pallet et al. 2! found that raised serum AMH
in PCOS is a reflection of both an increase in production per
cell and the increase in follicle number since they used cells
from size matched follicles in patients and controls plated at
the same density. It could be also speculated that since
AMH inhibits FSH induce aromatase activity in human
granulosa cells 2t may also be responsible for the
reduced aromatase activity in PCOS granulosa cells, % and
contributes to the elevated androgen levels. Moreover,
Crisosto et al. proposed that AMH expression is
modulated by androgens in bovine granulose cells from
small follicles; suggesting that androgens, by inhibiting AMH
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expression, may promote follicle recruitment, increasing the
early growing follicular pool.

In conclusion, there was a significant increment in AMH
level in PCOS women compared with control subjects as
well as AMH could reflects the severity of PCOS and is a
better marker for the diagnosis of PCOS than others
hormones because of the highest sensitivity and specificity
as could be used in the future as the only test to confirm the
presence of the disease.
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