
 

EVALUATION OF ANTI-MULLERIAN HORMONE 

AND ANTRAL FOLLICULAR COUNT AS TESTS 

FOR PREDICTION OF OVARIAN RESERVE 
 

 

Thesis protocol 

Submitted for partial fulfillment of the 

Master Degree in Obstetrics and Gynecology 

 

 

By 

Mohammed Mahmoud Samy 

M.B.B.CH, 2004 

Registrar in Obstetrics and Gynecology Department 

Ain Shams Maternity Hospital 

 

 

Supervised by 

 

Professor  Amro Elhoussieny 
Professor of Obstetrics and Gynecology 

Faculty of Medicine- Ain Shams University 
 

 

Dr. Rany Mohamed Harara 
Lecturer of Obstetrics and Gynecology 

Faculty of Medicine- Ain Shams University 
 

 

 

Faculty of Medicine 

 Ain Shams University 
2008 

 

 



 1 

INTOUDUCTION 
 

Women make all the eggs they will ever have before they are born, this 

supply begins to be depleted before birth, and continues until menopause, 

most studies have suggested that the rate of egg loss essentially constant 

over women’s life span, although several reports have detected an 

accelerated rate of loss at around 37 years on average, this means that at the 

beginning of every menstrual cycle, a relatively fixed proportion of all the 

remaining eggs becomes recruitable i.e., sensitive to gonadotropins ,given 

that overall number of eggs in younger women is higher that at later years.   

 

As the size of the egg endowment decrease with age, certain predictable 

concomitants have been observed; these include physical manifestations, 

such as smaller ovaries and fewer antral follicles, but also hormonal events 

such as elevations of basal FSH and shorter follicular phases (Erdem A et 

al., 2002)  

 

Ovarian reserve refers to the size of the non growing, or resting 

primordial follicle population, which presumably determines the number of 

growing follicles and the “quality” or reproductive potential of the oocytes. 

 

Ovarian reserve is thought to affect how the ovaries respond to the 

pharmacological doses of exogenous gonadotrophins in the terms of 

follicular count, oocytes produced, serum estradiol levels, duration of 

stimulation, on the quality of exogenous gonadotrophins required, although 

age is the best predictor of ovarian reserve, approximately 10% of women 

have an accelerated loss of ovarian reserve by their mid 30s, whereas others 

respond to controlled ovarian hyper stimulation and achieve pregnancies 

despite their advanced age. Because of these imperfect correlations between 

chronological age and ovarian biological age, assays have been developed to 

assist in the predictor of ovarian responsiveness to controlled ovarian hyper 

stimulation. (Syrop CH et al., 1999) 
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Prediction of IVF outcome has focused clinical research for many years. 

Many tests have been suggested to predict the probability of pregnancy in 

IVF cycles, such as FSH and estradiol on the third day of the cycle ,FSH 

levels after treatment with clomiphene,  levels of inhibin A and inhibin B, 

number of ovarian antral follicles, and antimullerian hormone, 

  

The number of primordial follicles in the ovary, correlated well with the 

number of growing follicles, counted by transvaginal sonography in the 

early follicular phase. So the decreasing size of the antral follicle cohort with 

age is a reflection of the decreasing primordial follicle pool. We used this 

principle to measure ovarian reserve, defined as the total number of follicles 

which can be stimulated under maximal ovarian stimulation with FSH. A 

number of the so-called ovarian reserve tests are supposed to indirectly 

reflect the size of the cohort of small antral follicles (2-10 mm in diameter) 

in the ovary. 

 

A gradual decrease with advancing age in the number of sonographically 

detectable antral follicles has been shown in many studies. In recent years 

several papers have been published concerning the relation between the 

antral follicle count (AFC, defined as the total number of antral follicles, 

sized 2-5 or 2-10 mm, present in both ovaries) and the ovarian response in 

IVF.(kwee janet et al.,2007) 

 

Studies about IVF stimulations have suggested that AMH as such 

represents ovarian quantitative reserve test (Van Rooij IA et al., 2002)  

 

Evidence is accumulating that AMH, in contrast to FSH, E2, and inhibin 

B, can be used as a cycle independent marker (Hehenkamp JK et al., 2006) 

 

Anti mullerian hormone (AMH), a member of the transforming growth 

factor β (TGF- β) family, was identified as a factor that causes regression of 

the mullerian ducts during male fetal development. 
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Female serum contains measurable amounts of AMH during the 

reproductive life span (Lee et al., 1996) , since AMH is solely produced in 

the growing ovarian follicles, serum levels may be used as a marker for 

ovarian reserve, representing the quantity and quality of the ovarian follicle 

pool (Te Velde and Pearson, 2002) 

 

In female, AMH is exclusively produced by granulose cells of preantral 

(primary and secondary) and small antral follicles from birth up to 

menopause. After follicles differentiate from the primordial to the primary 

stage, production of AMH starts, and it continues until the follicles have 

reached the antral stages, with diameters of 2-6 mm The number of the small 

antral follicles is related to the size of the primordial follicle pool With the 

decrease in the number of the antral follicles with age, AMH production 

appears to become diminished and it invariably will become undetectable at 

and after menopause.(kwee janet et al .,2007,Hehenkamp Jk et al .,2006) 

 

Some have showen that the power of prediction of these tests increased 

when a compination of them is used (Rotllan J.C et al., 2007) 

 

So testing of combined AMH and AFC may increase the power of 

prediction of ovarian reserve. 
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AIM OF THE WORK 

 
The aim of this study is to evaluate the use of antimullerian hormone and 

antral follicular count as predictors for ovarian response. 
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PATIENTS AND METHODS 
 

This study will be conducted in Ain shams maternity hospital it will 

include 50 patients who are eligible for treatment by assisted reproduction. 

 

All the patients will undergo  

 

A. Full history taking. 

B. Physical examination and assessment of body mass index.  

C. Day 3 FSH, LH, E2. 

D. Day 3 AMH and early follicular phase TV/US for detection of AFC in 

both ovaries. 

 

For the purpose of this study, we will analyze the basal serum AMH on 

cycle day 3 and antral follicular count will be measured by adding number of 

follicles with mean follicular diameter 2-10 mm in both ovaries. 

 

Each patient will be followed up for the outcome of IVF stimulation 

according to number of oocytes ready for retrieval and/or embryos available 

for transfer on day 3. 

 

 

 

RESULTS  

 
 Results will be tabulated and statistically analyzed and comparison of the 

different data will be calculated. 
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INTRODUCTION 

 

Women make all the eggs they will ever have before 

they are born, this supply begins to be depleted before 

birth, and continues until menopause, most studies have 

suggested that the rate of egg loss essentially constant 

over women’s life span, although several reports have 

detected an accelerated rate of loss at around 37 years 

on average, this means that at the beginning of every 

menstrual cycle, a relatively fixed proportion of all the 

remaining eggs becomes recruitable i.e., sensitive to 

gonadotropins ,given that overall number of eggs in 

younger women is higher than at later years.   

 

As the size of the egg endowment decrease with age, 

certain predictable concomitants have been observed; 

these include physical manifestations, such as smaller 

ovaries and fewer antral follicles, but also hormonal 

events such as elevations of basal FSH and shorter 

follicular phases (Erdem A et al., 2002)  
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Ovarian reserve refers to the size of the non growing, or 

resting primordial follicle population, which presumably 

determines the number of growing follicles and the 

“quality” or reproductive potential of the oocytes. 

 

Ovarian reserve is thought to affect how the ovaries 

respond to the pharmacological doses of exogenous 

gonadotrophins in the terms of follicular count, oocytes 

produced, serum estradiol levels, duration of 

stimulation, on the quality of exogenous gonadotrophins 

required, although age is the best predictor of ovarian 

reserve, approximately 10% of women have an 

accelerated loss of ovarian reserve by their mid 30s, 

whereas others respond to controlled ovarian hyper 

stimulation and achieve pregnancies despite their 

advanced age. Because of these imperfect correlations 

between chronological age and ovarian biological age, 

assays have been developed to assist in the predictor of 

ovarian responsiveness to controlled ovarian hyper 

stimulation. (Syrop CH et al., 1999) 

 


