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Abstract— In the ovary, Anti-Mulllerian hormone (AMH) is produced by the granulosa cells of early developing follicles. The aim of our 
study was to assess the value of the AMH as a test to predict ovarian damage in groups of infertile women. Ninety seven infertile women 
were divided into four groups: (G1=29) with regular menstrual cycle, (G2=30) with prolonged or irregular cycles, (G3=21) with secondary 
amenorrhea and (G4=17) with polycystic ovarian syndrome or PCOS. A control group of fertile women was included in the study. AMH 
levels were higher in fertile women than in G1, G2 and G3, but in PCOS women (G4) AMH was higher than in fertile group, reflecting the 
increased number of small antral follicles in these categories of patients. FSH levels in infertile group were higher in G3 than in G2 and G1 
(p=0.002); in fertile women, FSH was (9.2±3.0 UI/ml). There was negative correlation between AMH and age (r=-0.40; p=0.00) and 
between AMH and FSH, in infertile group. A positive correlation was also found between AMH levels and antral follicle count (AFC) (r=0.6; 
p=0.00).Our findings suggest that the measurement of AMH seems to be an ideal test for ovarian status which can be assessed in different 
group of infertile women. 
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1 INTRODUCTION                                                                     

nti-müllerian hormone (AMH) is a glyco-
protein  traditionally known for its role in 
male sexual differentiation (1, 2). More recent-

ly, AMH has been studied for its role 
in ovarian folliculogenesis and as a potential marker 
of ovarian reserve. A number of studies (3, 4, 5) have 
suggested that the measurement of serum AMH is a 
superior test of ovarian reserve because it is highly 
associated with the number of antral follicles, has lit-
tle cycle variability, and declines throughout the re-
productive lifespan. There is also evidence supporting 
the ability of AMH levels to predict age of menopause 
(6). 
Since women with PCOS are known to have an exces-
sive amount of small antral follicles in the ovaries and 
at the same time increased serum AMH levels (7, 8, 9, 
10), it is possible that AMH may indeed play a role in 
PCOS, being one of the factors that cause reflect func-
tional or morphological features, typical of the syn-
drome (9). 
Based on these considerations, the aim of the present 
study was to evaluate in infertile women with differ-
ent clinical characteristics, whether serum Anti-
müllerian hormone measurement, predict ovarian fol-
licular status and whether the assessment of 
AMH would improve the diagnosis and the man-
agement of infertility. 

2     MATERIALS AND METHODS: 
This prospective study included a total of 97 women 
(aged 22–40) consulting for fertility problems at the 
department of gynecology and obstetrics, Hedi Chak-

er Hospital of Sfax between May 2011 and September 
2013. All of the participants in this research were 
asked for their consent. As a control group, we also 
studied 30 fertile women aged (20-35) and who had 
regular menstrual cycles of 21–35 days duration. The 
study was approved by the University of Sfax (Histo-
Embryology Anatomy Unit (99 /UR/08-60), Faculty 
of Medicine of Sfax, Tunisia).  
The 97 infertile women were divided into four groups 
:( G1; n=29) with regular menstrual cycle (cycle 
lengths ranged from 21 to 35 days), (G2; n=30) with 
irregular menstruation, (G3; n=21) with secondary 
amenorrhea (absence of vaginal bleeding for at least 6 
months unrelated to PCOS), and a last group (G4; 
n=17) with PCOS. According to the Rotterdam criteria 
[7], the diagnosis of PCOS was based on the associa-
tion of at least two of the three following criteria: 1) 
oligo-and/or anovulation (OA), hyperandrogenism 
(either clinical or biochemical) (HA), 3) more than 12 
follicles in the 2- to 9-mm range in each ovary at U/S 
and/or an ovarian volume higher than 10 ml.  
The body mass index (BMI) of study participants 
ranged from 24.5 to 26.5 kg/m2. Women volunteers 
were recruited from the University of Medicine of 
Sfax. They were healthy, fertile and normal cycling 
(21–35 days) and were without a history of hyperan-
drogenism and without diseases including polycystic 
ovary syndrome, chronic disease such as genetic syn-
dromes, thyroid, renal, liver, or cardiac disease. 
Women who had been pregnant during the previous 
6 months, used sex steroids or contraceptive prepara-
tions or who smoked were not recruited. Protocols 
were approved by the Habib Bourguiba Hospital re-
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search ethical committee, and written informed con-
sent was obtained from each subject before participa-
tion. 
Serum aliquots were immediately separated from 
blood samples, and then frozen at -80 C° till assay. 
The concentrations of serum AMH were measured by 
ELISA assay using a second generation enzyme im-
munoassay (AMH Gen II ELISA, A73818 Beckman 
Coulter, Inc.). The method used was in accordance 
with the manufacturer's instructions. The limit of de-
tection with this assay is 0.01ng/mL. Intra-assay and 
interassay coefficients of variation (CV) were ≥12.3% 
and≥14.2%, respectively. Each sample was run in 
duplicate within a single assay. 
On Day 3–5 of a spontaneous cycle patients under-
went transvaginal ultrasound examination to count 
the number of antral follicles (AFC). 
 
For statistical analysis, comparison between groups 
was assessed by Student’s t test. The correlation be-
tween continuous variables was assessed by Spear-
man regression analysis. Statistical analysis was per-
formed using the Statistical Package for Social Science 
software (SPSS 18.0 Inc., Chicago). A P value of <0.05 
was considered statistically significant. 
The lowest detection limit and the intra-assay and in-
ter-assay coefficients of variation for FSH were 0.37 
IU/L, <5%, and <5%, respectively. 

3    RESULTS: 
The clinical characteristics of patients and controls are 
shown in (Table 1). Age and BMI were similar be-
tween the groups (p>0.05). The average serum levels 
of AMH, were 1.02±1.23ng/ml in infertile women 
(G1, G2 and G3) and 3.4±1.3ng/ml in fertile women 
(p=0.009) and 9.3±4.6 ng/ml in PCOS group. AMH 
levels were higher in fertile group than in G1, G2 and 
G3 groups of infertile women (3.4±1.3vs 1.5±1.2 in G1 
vs 0.88±1.0 in G2 and vs 0.22±0.3 ng/ml in G3, respec-
tively), but it was approximately three-fold higher in 
serum from women with PCOS (G4) than in fertile 
women (9.3±4.6 vs 3.4±1.3) (figure1). The average le-
vels of FSH in infertile women (G1, G2 and G3) was 
(21.9±23.40) the mean FSH level within each group 
was (13.06±10.2 in G1 vs 16.3±0.1 in G2 and vs 
41.5±27.9 UI//ml in G3 respectively) (p=0.002). In 
PCOS group the levels of FSH were (7.08±3.43 
UI//ml) (Table1), (figure2) and in fertile group FSH 
levels were (9.2±3.0 UI//ml). In agreement with this, 
serum levels of AMH in the infertile group were ne-
gatively correlated with age (r = -0.40, p =0.00) (figure 
3) and with FSH level (r=-0.32; p=0.003) but not in 
PCOS group (p>0.05). Finally, There was a signifi-
cantly elevated correlation between levels of AMH 
and antral follicle count AFC (r=0.6, p=0.00) (figure 4) 
and moderate negative correlation between Age and 
CFA (r=-0.44, p=0.00). 

4     DISCUSSION: 
AMH is a product of granulosa cells of primordial fol-
licles that have undergone initial recruitment and is 
thought to reflect the size and quality of the ovarian 
reserve (3, 4, 5, 8, 11, 12). Added, there is particular in-
terest in using measures of AMH as a biomarker be-
cause it is thought to have minimal within-menstrual 
cycle variation as compared to inhibin B or the more 
classically assessed follicle-stimulating hormone 
(FSH). In females Serum AMH level decreases pro-
gressively until it becomes undetectable at around 
menopause age, disorders can be indicator of ovarian 
damage in young women (13, 14, 15) 
In our study we found that serum levels of AMH, 
were higher in fertile than in infertile groups and they 
varied widely between women with secondary ame-
norrhea (0.22±0.3 ng/ml) and those with PCOS 
(9.3±4.6 ng/ml) confirming the earlier suggestions 
that AMH may vary according to the cause of subfer-
tility (16) and that AMH is correlated to the number 
of small antral follicles in ovaries. We also demon-
strated that in infertile women, the average levels of 
serum AMH were higher in women with regular 
cycle than in those with irregular cycle and than those 
with secondary amenorrhea (1.5±1.2 vs 0.88±1.0 
ng/ml vs 0.22±0.3 ng/ml respectively)  
In our study a strong correlation of serum AMH le-
vels with AFC was observed. This positive correlation 
was also confirmed by Fanchin et al. (12), who 
showed a stronger correlation between serum AMH 
levels and follicle count than between AMH and se-
rum levels of inhibin B, FSH, and E2 on cycle day 3. 
All these findings confirm those of previous studies 
(17, 18, 19, 20, 21)indicating that AMH would be a 
new measure of ovarian reserves.  
The results of the current study showed that AMH le-
vels were higher in fertile women (normal cycling) 
than in infertile women with regular menstrual cycle 
(G1) and women with prolonged or irregular cycles 
(G2). It has been hypothesized that AMH measure-
ment could provide additional information during 
the diagnostic evaluation of the reproductive capacity 
in infertile women with regular menstrual cycle. Lon-
gitudinal studies have demonstrated that AMH mea-
surement can be used as a reliable and an early mark-
er of ovarian damage, and that a decrease in AMH 
precedes alterations in other markers such as FSH, 
age, inhibin B (22). It is interesting to note that re-
duced AMH levels in the majority of women with 
regular menstrual cycle were associated with reduced 
antral follicle count (AFC), suggesting that AMH 
measurement could provide earlier information on 
ovarian reserve even in the setting of continued regu-
lar menstrual have infertility problem and this may 
explain why AMH is considered one of the earliest 
markers for ovarian reserve (22, 23).  
In the current study, levels of AMH in PCOS were 
always 2 to 3 fold higher than in healthy women with 
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normal ovaries (9.3±4.6 vs 3.4±1.3) and there are more 
follicles in PCOS with high (AFC), compared with fer-
tile group. This suggest that serum AMH could be 
used as a diagnostic tool for PCOS which affects in 
general 5–20% 
 of women of reproductive age and is the primary 
cause of anovulatory infertility (24,25). The presence 
of elevated serum AMH concentrations in PCOS 
women, at a time when other hormonal markers of 
ovarian function such as FSH still normal (7.08±3.43), 
confirm that AMH measurement could provide in-
formation in ovarian reserve when other markers did 
not change and serum AMH levels may also be used 
in diagnosis of PCOS .   Finally, it has been shown 
that metformin administration in women affected by 
PCOS is associated with a reduction in both AMH se-
rum levels and antral follicles number, suggesting 
that the measurement of AMH could be used to eva-
luate treatment efficacy   (25). 
Consistent with the literature data indicating that 
AMH declines throughout the reproductive lifespan 
and that it might be used as a marker for ovarian age-
ing (26, 27, 28, 29). In our study we found a negative 
and significant correlation between AMH and age (r = 
-0. 40, p =0.00), in infertile groups; a positive and 
strong correlation was also found between AMH and 
AFC (r=0.6, p=0. 00). These results might give us the 
ability to demonstrate the additional value of AMH 
levels in explaining the decline in the reproductive 
capacity of women with increasing age and in the as-
sessment for infertility problem related to ovarian re-
serve and to early loss of ovarian function. Recently, it 
has been reported that AMH can also predict the out-
come of pregnancy in assisted reproduction (30,31).  
We also found that in infertile group AMH levels 
were negatively correlated with FSH concentrations 
(r=-0.32; p=0.003) supporting the hypothesis that FSH 
may behave as a negative regulator of AMH synthesis 
in ovary (32). This correlation has been observed in 
several studies (32, 33, 34). The last correlation be-
tween AMH and FSH was not observed in women 
with PCOS, which can be explained by increased le-
vels of AMH which retards follicle growth and reduc-
es sensitivity to FSH unchanged serum FSH levels un-
til late reproductive age (34).  
Compared to other ovarian tests, AMH seems to be 
the best marker compared to FSH, regarding its non 
significant variations during the menstrual cycles, 
that make its measurement more advantageous, both 
for patients and clinicians than FSH which can only 
be determined during the early follicle phase. AMH 
measurement will ultimately replace FSH in the as-
sessment of ovarian reserve, especially as an initial 
test of ovarian reserve (35, 36, 37). Recently Kucera et 
al have suggested that AMH is a good predictor 
of ovarian reserve damage during radio- and chemo-
therapy (37). 

5      CONCLUSION : 
AMH is a hormone made by small follicles as they 
grow in the ovaries. This test is more convenient and 
less expensive than alternative tests like Egg Check, 
because it uses a simple blood test rather than ultra-
sound scanning, and can be done at any time in the 
menstrual cycle. It is available from all Fertility Asso-
ciates clinics. An AMH test can pick up who might 
lose their fertility more quickly but it does not show 
who is more fertile than average. 
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