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Introduction

Polycystic Ovary Syndrome (PCQOS) is the one
most common cause of infertility due to an
ovulation and it is often diagnosed for the first
time in the fertility clinics. (1) Increase in the

Abstract

Polycystic ovary syndrome (PCOS) is the most common
cause of chronic anovulation and hyperandrogenism in young
women .POCS is a common endocrinopathy that
accompanied with long term complications. The early
diagnosis of this syndrome can prevent it.

The study aim to assess serum levels of Anti Millerian
hormone among female with polycystic ovarian syndrome
(PCOS). Sixty clinically diagnosed polycystic ovarian
syndrome (PCOS), were chosen randomly from Reproductive
Health Care Centre in Khartoum State as case group and
thirty apparently healthy individuals as control group. Serum
AMH and fertility hormones were measured by using ELISA
technique. Results were analyzed using Statistical Package
for Social Science (SPSS), computer programmed version 20.
The mean serum levels of AMH was significantly increased
in PCOS female patients when compare with control, (Meanz
SD: 7.6£2.3 ng/ml versus 4.6£0.7 ng/ml), respectively with
(P=< 0.001). There was a significant week positive
correlation between Anti-Millerian hormone levels and
Luteinizing hormone levels (r=0.239; P= 0.023), and there
was negative correlation between Anti -Mdullerian hormone
levels and Body Mass Index (r=-0.267; P=0.039).

The serum Anti Miillerian Hormone (AMH) measurement
was significantly higher in PCOS patients, which could use
for early marker diagnosis of PCOS patients.
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burden of PCOS has led to a considerable amount
of research into its risk factors, pathophysiology
and the management (2). Although PCOS is the
most frequent endocrine disorder in women of
reproductive age but its diagnosis remains one of
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the most challenging issues in endocrinology,
gynecology, and reproductive medicine. (3) It has
been observed that for many years, different
combinations of clinical, biological the diagnosis
of PCOS on ultrasound (4). In the ovary, AMH
has an inhibitory effect on primordial follicle
recruitment as well as on the responsiveness of
growing follicles to Follicle-Stimulating Hormone
(FSH). The ovary-specific expression pattern in
granulosa cells of growing non selected follicles
makes. (5). The features of PCOS, including
menstrual dysfunction, infertility and hirsutism
have been described in medical records for more
than 2,000 years (6). Since the 1980’s, researchers
expanded on these observations to report an
association  between  hyperinsulinemia  and
hyperandrogenism bringing to light possible a
etiologies and a complicated metabolic and
reproductive condition with psychosocial and
economic consequences across the lifespan (7).

. many women with PCOS have an increased risk
of insulin resistance which, with the prevalence of
obesity, is a powerful risk factor for progression to
type 2 diabetes. They also have an increased long-
term risk of endometrial hyperplasia /cancer (8).

Anti-Mllerian hormone (AMH) is a dimeric
glycoprotein, (9).clinical application of AMH
measurement in the prediction of quantitative and
qualitative  ovarian  response in  assisted
reproductive technologies (ART) (9).

AMH is produced by granulosa cells which they
are selected for dominance by the action of
pituitary FSH(10). Recent studies show that in
adult rat ovaries FSH and estradiol may down-
regulate  AMH expression. AMH exerts its
biological effects through a trans-membrane
serine/threonine  kinase type Il  receptor
(AMHRII), which is specifically expressed in the
gonads and in the mesenchyme cells adjacent to
the Mullerian ducts (11). Studies show that AMH
alters the expression of several hundred genes.
The overall effects of AMH exposure was to
decrease the expression of stimulatory factors,
increase the expression of inhibitory factors and
regulate cellular pathways that result in the
inhibition of primordial follicle development (12)
The recent study which showed that
polymorphisms in the gene for AMH or AMH
receptor type Il seem to be related to follicular

phase estradiol levels, suggesting a role for AMH
in the FSH-induced steroidogenesis in the human
ovary (13).

The reduction in ovarian reserve is a physiological
process occurring in the late reproductive period
and consistently associated with a decrease in
AMH levels (14). The strong correlation existing
between AMH levels and the resting pool of
follicles has recently been highlighted by some
papers showing that AMH measurement may be
used to predict the occurrence of menopause (15)
In women, AMH levels seem to be unmodified
under conditions in  which  endogenous
gonadotrophin release is substantially diminished,
such as during pregnancy, GnRH agonist
treatment and short-term oral contraceptive
administration, indicating that non-cyclic FSH
independent .(9).

2-Materials and Methods
2-1. Study subject

A quantitative method was used to evaluate the
serum AMH and glucose

levels among female with polycystic ovarian
syndrome during the period from

November 2017 to March 2018 , this cross
sectional case control study was conducted in
Khartoum state, the capital of Sudan.

2-2. Study population and Sample size

Sudanese infertile women which came to
Reproductive Health Care Center, which will
diagnosis as PCOS (based on Rotterdam criteria
consensus) were considered as case group(N=60).
Uniparous or multiparous females in reproductive
age group with no complaints of infertility) was
consider as control (N=30).

2-3. Inclusion criteria

Inclusion criteria in case group was PCOS
diagnosis, 18<age<40, and presence of both
ovaries. PCOS was ascertained, using the
Rotterdam consensus statements, as the presence
of two of the following three criteria: PCO
morphology (more than 12 follicle with size 2-9
mm or ovarian volume more than 10 ml in one
ovary), clinical or biochemical hyperandrogenism
(hirsutism), and oligomenorrhea (cycle length >35
days) or amenorrhea.
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2-4. Exclusion criteria

The criteria of exclusion based on excluding any
menopausal and women

were history of ovarian surgery.
2-5. Ethical consideration

The study was revised and ethically approved by
the ethical committee of the

Faculty of Medical Laboratory sciences, Azaim
Alazhari university. Before the specimen was
collected, the donors knew that this specimen was
collected for research purpose.

2-6. Data collection

Data were collected using a questionnaire, which
was designed to collect and maintain all valuable
information concerning each case examined, Body
mass index was measured as weight in kilogram
per square of height in meter (Kg/m2). The
patients were categorized as follows: Severely
thin <16.9, underweight 17-18.4, desirable weight
18.5- 24.9, over weight 25-29.9 and obese when
BMI was >30 Kg/m (16).

2-7. Sample collection and processing

venous blood were collected from 2 to 4 days of
cycle from each participant in case group. The
sample collected under aseptic conditions and
placed in plain containers and centrifuged for 5
minutes at 3000 RPM to obtain serum then
samples were kept at -80C until the time of
analysis.

2-8. Methodology

Whole blood samples were collected from 90 of
women who enrolled in this study, they were

sorted to two groups, case group involved infertile
women diagnosed with PCOS 60 (67%), the
control group involved 30(33%) of the whole
subjects. Serum samples assessed with Human
products (Germany) and automated processing on
clinical chemistry analyzers. They were assessed
for blood glucose. Hormonal assessment with
enzyme linked immune sorbent assay (ELISA) for
AMH, FSH and LH. Various antigen-antibody
combinations are used, always including an
enzyme-labeled antigen or antibody, and enzyme
activity is measured calorimetrically. The enzyme
activity is measured using a substrate that changes
color when modified by the enzyme. Light
absorption of the product formed after substrate
addition is measured and converted to numeric
values. A target antibody is immobilized on the
surface of microplate wells and incubated with an
enzyme-labeled antibody to the target protein (or a
specific antigen to the target antibody). After
washing, the activity of the microplate well-bound
enzyme is measured.

2-9. Statistical analysis

Data was analyzed to obtain means standard
deviation and correlation of the sampling using
statistical package for social science (SPSS)
computer Programmed version 20, t test and
person correlation were used for comparison
correlation between variable.

3. Results

A total of 90 females (60 patients and 30 healthy
controls) were included in the study. The results
of serum Anti-Mullerian hormone levels and
biochemical tests in patients with polycystic
ovarian syndrome are given in tables and figures:

Table (3.1): Means of variables among POCS patients compared with control group.

Variable POCS N=60 Mean £SD | Control N=30 Mean+SD | P
Anti-Mllerian hormone ng/ml | 7.6£2.3 4.6x0.7 <0.001*
Follicle-stimulating  hormone | 10.6+6.9 9.50+8.50 0.233
ng/ml

Luteinizing hormone ng/ml 23.2+15.9 6.7+5.2 0.000*
Random blood glucose mg/dl 97.5+36.8 105+35 0.124
Body Mass Index 24.3+4.8 21.7£3.2 <0.001*

K Pvalue >0.05 are considered significant. SD: Standard Deviation.
Independent sample T test was used for comparison.
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Table (3-1): Illustrate the mean concentration of
Anti-Mdllerian hormone levels were significantly
increased in PCOS patients compared with control
group. (Mean £SD: 7.6+2.3 ng/ml versus 4.6+0.7
ng/ml), respectively with (P. value = <0.001), the
means of the variables in POCS group compare
with control group the mean of the Luteinizing
hormone level (LH) was (23.25+15.943miu/ml)
which is considered to be high (P. value =
<0.001). The mean of the Follicle-stimulating

hormone level (FSH) was (10.58+6.935miu/ml)
which is considered to be normal (P. value
=0.233).

The mean of the random blood glucose level
(RBG) was (97.58+36.825mg/dl) which is
considered to be normal (P.value =0.124). The
mean of the Body Mass Index (BMI) was
(28.35£5.494) which is considered to be among
overweight(P. value =<0.001).

Table 3-2: The correlation (P value , r value) of Anti-Mdallerian hormone levels with variables in

POCS group.
Variable r P
AMH with Body Mass Index -0.267 0.039*
AMH with glucose -0.021 0.876
AMH with Luteinizing hormone 0.239 0.023*
AMH with Follicle-stimulating hormone 0.035 0.788
AMH with age 0.055 0.608

*.Correlation is significant at the 0.05 level (2-tailed).

Table (3-2). Illustrate correlation between AMH
and other variables .There was a significant week
positive correlation between  Anti-Mullerian
hormone levels and Luteinizing hormone levels
(r=0.239; P=0.023).

There was a significant weak negative correlation
between Anti-Mdllerian hormone levels and Body
Mass Index (r=0.267; P= 0.039)

There was no correlation between AMH and age
(r=0.055; P= 0.608), Follicle-stimulating
hormone levels (r=0.035; P= 0.788), random
blood glucose levels

(r=-0.021; P= 0.876).
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Figure 3-1: Comparison between test and control groups according to the means of Anti-Mdullerian
hormone levels. (P=0.000)
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Figure (3-1) : Show the difference in the means of Anti-Mdillerian hormone levels between test and control
groups with (P=0.000).
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Figure 3.2: Correlation between Anti-Mullerian hormone levels and Body Mass Index.
(r=0.267; P=0.039) , (R?=0.071).

Figure. (3-2): Show weak negative correlation between Anti-Millerian hormone levels and Body Mass
Index(r=0.267; P= 0.039) , (R*=0.071).
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Figure3.3: Correlation between Anti-Mdullerian hormone levels and luteinizing hormone (r=0.239; P=
0.023), (R?*=0.086).
Figure. (3-3): Show weak positive correlation between Anti-Mullerian hormone levels and luteinizing
hormone (r=0.239; P= 0.023), (R?=0.086).

Discussion

The polycystic ovary syndrome has reproductive,
metabolic and psychological features and is the
most common cause of an ovulatory
infertility(17). Once the diagnosis of PCOS is
made, additional evaluation is suggested including
a cardio metabolic risk assessment, as well as
screening for mood disorder and sleep apnea,
screening for diabetes mellitus and fertility
assessment of ovulatory status (18). AMH an ideal
marker for the size of the ovarian follicle pool and
also a prognostic factor for fertility potential (5).
AMH has an important role in the development
and maturation of follicles (19). Several studies
have suggested that AMH serum levels may be a
marker for polycystic ovary syndrome (PCOS).
As the diagnostic criteria for ultrasound findings
is the presence of more than 12 follicles with a
diameter of 2-9 mm or when the ovarian volume
is more than 10 cm3 (20), it may correlate with
the level of serum AMH. The level of AMH

circulating in the blood is not affected by the
menstrual cycle nor altered during the use of oral
contraceptives, therefore it can be used as a
potential biological marker for PCOS (21).

The present study demonstrated that there is
positive correlation between AMH level and
PCOS, there have been several clinical studies
that have confirmed the increased levels of serum
AMH levels i.e. two to three times higher in
PCOS compared with the levels in women with
normal ovaries (22-23). Another study reported
significantly elevated levels of AMH in
normogonadotrophic,  normoestrogenic,  an-
ovulatory patients compared with controls.
Moreover, female sufferings with PCO have
higher levels of AMH whether obese or lean as
compared to a female with no PCOS. This has
been reported in a study that recruited sample
from a community that included both lean and
overweight women. Elevated circulating AMH
levels were found among PCOS females versus
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non PCOS women, regardless of Insulin resistance
and adiposity status (24). Similarly another study
suggested that non obese adolescents with
Polycystic Ovary Syndrome (PCOS) had higher
levels of Anti Millerian Hormone (AMH) as
compared to the controls (25).

Furthermore, AMH levels are positively
correlated with individual features of PCOS,
including LH concentrations, testosterone, mean
ovarian volume and the number of ovarian
follicles as reported by Laven et al (26).

In this study the negative correlation was obtained
in between serum AMH levels and Body Mass
Index (BMI). The study conducted by
Maya Kriseman et al., showed that inversely
correlated with AMH in women with PCOS (27).
Furthermore, AMH levels are positively
correlated between AMH level and LH
concentration this agree with previous study
conducted by Tomer Singer et al, showed that In
conditions of increased LH and normal-to-low
FSH, such as PCOS, AMH serum levels are
increased and tend to be associated to serum LH,
while in conditions of increased FSH such as
premature ovarian failure, AMH serum levels are
decreased and tend to be associated to serum FSH
(28). Samantha Cassar et al reported that AMH
levels were increased in community recruited lean
and overweight women diagnosed with PCOS
based on the Rotterdam criteria, compared with
controls. Increased AMH was related to
hyperandrogenism rather than to insulin resistance
, Obesity or gonadotrophins. This highlights the
direct interaction with androgens and potential
indirect role of insulin resistance in the
pathophysiology of reproductive dysfunction in
PCOS (24).The severity of PCO morphology on
ultrasound is a key correlate of increased AMH in
PCOS(29).

Conclusion:

Our data is consistent with previous studies
reporting higher AMH in PCOS compared with
controls. Thus, the serum AMH measurement can
be used as an early marker of Polycystic Ovary
Syndrome.

References

1. Adams J, Polson DW, Franks S. Prevalence of
polycystic ovaries in women with anovulation

10.

11.

12.

and idiopathic hirsutism. BMJ; 1986 Aug 9;29
3(6543):355-9.

Homburg R, Crawford G. The role of AMH in
anovulation associated with PCOS: a hypothes
is. Oxford University Press (OUP); 2014 Apr
25;29(6):1117-21

FRANKS S, MCCARTHY MI, HARDY K. D
evelopment of polycystic ovary syndrome: inv
olvement of genetic and environmental factors
. International Journal of Andrology; 2006 Feb
;29(1):278-85.

The Rotterdam ESHRE/ASRM-sponsored PC
OS consensus on diagnostic criteria and long-t
erm health risks related to polycystic ovary sy
ndrome (PCOS). Oxford University Press (OU
P); 2004 Jan 1;19(1):41-7.

Visser JA, de Jong FH, Laven JSE, Themmen
APN. Anti-Millerian hormone: a new marker
for ovarian function. BioScientifica; 2005 Dec
30;131(1):1-9.

Azziz R, et al. The Androgen Excess and PCO
S Society criteria for the polycystic ovary synd
rome: the complete task force report. Elsevier
BV; 2009 Feb;91(2):456-88.

Teede HJ, et al. Assessment and management
of polycystic ovary syndrome: summary of an
evidence-based guideline. (AMPCo); 2011 Se
p 19;195(6):S65-S112.

Simon Walker, Geoffrey Beckett, Pater Rae, P
eter Ashby.(Ed. whit by clinical biochemistry
Lecture Notes. 9Th editions. UK. John Wiley
&Sons. 2013; 141-147.

La Marca A, et al. Normal serum concentratio
ns of anti-Mdullerian hormone in women with r
egular menstrual cycles. Elsevier BV; 2010 Oc
t;21(4):463-9.

Weenen C. Anti-Mdllerian hormone expressio
n pattern in the human ovary: potential implica
tions for initial and cyclic follicle recruitment.
Oxford University Press (OUP); 2004 Feb 1;1
0(2):77-83.

Broekmans FJ, Kwee J, Hendriks DJ, Mol BW
, Lambalk CB. A systematic review of tests pr
edicting ovarian reserve and I\VVF outcome , (O
UP); 2006 Aug 4;12(6):685-718.

Nilsson, C., Lundgren, I., Karlstrom, A.,
Hildingsson, 1. (2012). Self reported fear of
childbirth and its association with women’s
birth experience and mode of delivery: A

3121 | MEERP LTD

JMRHS 7 (4), 3115-3122 (2024)



13.

14.

15.

16.

17.

18.

19.

20.

21.

Assessment of Anti Millerian Hormone among Women with Polycystic Ovarian Syndrome in
Khartoum State

longitudinal population-based study. Women
and Birth, 25, 114-121.

Kevenaar ME, et al. A polymorphism in the A
MH type 1l receptor gene is associated with ag
e at menopause in interaction with parity.(OU
P); 2007 Jun 28;22(9):2382-8.

Robertson DM, Hale GE, Fraser IS, Hughes C
L, Burger HG. A proposed classification syste
m for menstrual cycles in the menopause trans
ition based on changes in serum hormone profi
les. Ovid Technologies (Wolters Kluwer Healt
h); 2008 Dec;15(6):1139-44.

Sowers M, Willing M, Burns T, Deschenes S,
Hollis B, Crutchfield M, et al. Genetic Marker
s, Bone Mineral Density, and Serum Osteocalc
in Levels. Journal of Bone and Mineral Resear
ch [Internet]. Wiley-Blackwell; 1999 Aug 1;1
4(8):1411-9.

McClure N, Thompson W. Investigation of the
infertile couple. In: Shaw RW, Soutter WP, St
anton SL, editors. Gynaecology. Newyork: Ch
urchill Livingstone, 1997;247-60.

Loumaye E, Piazzi A, Warne D, Engrand P. O
-105. Clinical use of recombinant human LH.
Human Reproduction [Internet]. Oxford Unive
rsity Press (OUP); 1997 Jun;12(Suppl_2):50-1

Wild RA, et al. Assessment of Cardiovascular
Risk and Prevention of Cardiovascular Diseas
e in Women with the Polycystic Ovary Syndro
me, the Journal of Clinical Endocrinology &
Metabolism ; 2010 May;95(5):2038-49.

Bako AU, Morad S, Atiomo WA. Polycystic o
vary syndrome: An overview. Reviews in Gyn
aecological Practice [Internet]. Elsevier BV; 2
005 Jun;5(2):115-22

Revised 2003 consensus on diagnostic criteria
and long-term health risks related to
polycystic ovary syndrome (PCOS). Human
Reproduction [Internet]. Oxford University
Press (OUP); 2004 Jan 1;19(1):41-7.

Streuli I, Fraisse T, Pillet C, Ibecheole V, Bisc
hof P, de Ziegler D. Serum antimillerian horm
one levels remain stable throughout the menstr
ual cycle and after oral or vaginal administrati
on of synthetic sex steroids. Elsevier BV; 200
8 Aug;90(2):395-400.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Cook CL, Siow Y, Brenner AG, Fallat ME. Re
lationship between serum miullerian-inhibiting
substance and other reproductive hormones in
untreated women with polycystic ovary syndro
me and normal women. Fertility and Sterility.
Elsevier BV; 2002 Jan;77(1):141-6.

Available from: http://dx.doi.org/10.1016/s001
5-0282(01)02944-2

Pigny P, Jonard S, Robert Y, Dewailly D. Seru
m Anti-Mullerian Hormone as a Surrogate for
Antral Follicle Count for Definition of the Pol
ycystic Ovary Syndrome. The Journal of Clini
cal Endocrinology & Metabolism.The Endocri
ne Society; 2006 Mar;91(3):941-52076

Cassar S, et al. Polycystic ovary syndrome and
anti-Mullerian hormone: role of insulin resista
nce, androgens, obesity and gonadotrophins. C
linical Endocrinology; 2014 Sep 1;81(6):899—
906.

Sopher AB, et al. Anti-Mdllerian hormone ma
y be a useful adjunct in the diagnosis of polyc
ystic ovary syndrome in no obese adolescents.
Journal of Pediatric Endocrinology and Metab
olism ; 2014 Jan 8;0(0).

Laven JSE, et al. Anti-Mullerian Hormone Ser
um Concentrations in Normoovulatory and An
ovulatory Women of Reproductive Age. The J
ournal of Clinical Endocrinology & Metabolis
m [Internet]. The Endocrine Society; 2004 Jan
;89(1):318-23.

Kriseman M, et al. Antimullerian hormone lev
els are inversely associated with body mass in
dex (BMI) in women with polycystic ovary sy
ndrome.Springer Nature; 2015 Aug 4;32(9):13
13-6.

Singer T, Barad DH, Weghofer A, Gleicher N.
Correlation of antimllerian hormone and base
line follicle-stimulating hormone levels. Fertili
ty and Sterility [Internet]. Elsevier BV; 2009 J
un;91(6):2616-9.

Dewailly, D., Gronier, H., Poncelet, E. et al.
Diagnosis of polycystic ovary syndrome
(PCOS): revisiting the threshold values of
follicle count on ultrasound and of the serum
AMH level for the definition of polycystic
ovaries. Human Reproduction, 2011; 26,

3123-3129.

3122 | MEERP LTD

JMRHS 7 (4), 3115-3122 (2024)



