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ABSTRACT 
Background: Ovarian reserve assessment is an essential aspect of assessing a woman's fertility and 
reproductive management. Serum Anti-Müllerian Hormone (AMH) and Antral Follicle Count (AFC) are 
effective indicators of ovarian follicular reserve and reproductive potential in infertile women. 
Objective: To assess the utility of serum AMH and AFC as a predictor of ovarian reserve in infertile 
women and the relationship with reproductive characteristics. 
Methods: This cross-sectional study was carried out from January 2024 to July 2025 at the 
Department of Gynaecology and Obstetrics, KRL Hospital, Islamabad, Pakistan. Consecutive non-
probability sampling was used to recruit 120 infertile women between the ages of 20 and 40. Detailed 
demographic and reproductive history data were acquired. An enzyme-linked immunosorbent test 
was used to measure the AMH levels in the early follicular phase, and transvaginal ultrasonography 
was used to assess the AFC. SPSS version 26 was used for statistical analysis. The determinants of 
ovarian reserve were found using multivariate regression and correlation analysis. 
Results: The mean age of the participants was 31.8 ± 4.9 years. AMH and AFC levels were considerably 
lower in women with limited ovarian reserve compared to those with normal ovarian reserve 
(p<0.001). There was a significant positive association (r = 0.74, P<0.001) between the AMH and AFC 
levels. As age increased, a strong negative connection between AMH and AFC levels was discovered. 
The greatest independent predictor of ovarian reserve status, according to the multivariate 
regression analysis, was serum AMH. 
Conclusion: The serum AMH and AFC are reliable and clinically valuable markers of ovarian reserve 
in infertile women. The simultaneous evaluation of these markers could be useful in assessing 
infertility, in reproductive counseling, and in designing personalized fertility treatment plans. 
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INTRODUCTION 

Infertility is a significant worldwide reproductive 

health issue, where about 10–15% of couples 

suffer during their reproductive age, and it is an 
increasing clinical problem in both developed 

and developing countries1. Female-related 
factors account for almost half of all cases, and 

decreased ovarian reserve is among the most 

important factors affecting decreased 
reproductive potential2. Ovarian reserve is the 

number and quality of the remaining ovarian 
follicles that can be used to generate mature 

oocytes that are able to be fertilized and result 
in a pregnancy3. In the field of reproductive 

medicine, the accurate evaluation of ovarian 

reserve has gained increasing importance due 
to an increase in the age of women having 

children, lifestyle changes, environmental 
factors, and the increasing prevalence of 

reproductive disorders and infertility around the 

world. An early diagnosis of low ovarian reserve 
might help physicians counsel patients about 

their fertility and provide a more personalized 
treatment plan and prediction of assisted 

reproductive outcomes4. 
The ovarian follicular pool naturally declines 

with advancing age because of continuous 

follicular atresia and depletion of primordial 
follicles5. This rate of decline is greatly 

increased after 35 years and is related to 
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decreased fertility, impaired ovarian response, 
decreased conception rates, and an increased 

risk of reproductive failure6. Although traditional 
markers of ovarian reserve, like follicle-

stimulating hormone (FSH), estradiol, and 

inhibin-B, are useful, there is significant 
variation and limitations of their use, so more 

sensitive biochemical and ultrasonographic 
markers are increasingly being used to assess 

reproductive status7. 
Serum Anti-Müllerian Hormone (AMH), a 

glycoprotein hormone produced by granulosa 

cells of pre-antral and small antral follicles and 
a member of the transforming growth factor-β 

(TGF-β) family, is now one of the most useful 
biochemical markers of ovarian reserve8. AMH 

is a practical and repeatable marker for ovarian 

follicular activity because its level is relatively 
stable during the menstrual cycle and is 

minimally affected as a woman ages. The 
granulosa cells of pre-antral and tiny antral 

follicles produce AMH, a glycoprotein hormone 
that belongs to the transforming growth factor-

β (TGF-β) family9. Because AMH's level is 

mostly constant during the menstrual cycle and 
is very slightly impacted by gonadotropin 

fluctuations, it is a useful and repeatable 
indicator of ovarian follicular activity. The 

number of developing follicles in the ovary is 

indicated by the amount of AMH in the blood, 
which gradually declines as a woman ages. 

Reduced reproductive outcomes, poor ovarian 
response during controlled ovarian stimulation, 

and inadequate ovarian reserve are all strongly 

associated with low AMH levels10. 
The Antral Follicle Count (AFC) is another 

crucial parameter that is used to assess fertility. 
The number of ovarian follicles with a mean 

diameter of 2–10 mm is determined by 
transvaginal ultrasonography in the early 

follicular phase to assess AFC11. AFC is a good 

marker of the recruitable follicular cohort and is 
an important indicator of ovarian 

responsiveness and reproductive capacity. 
Lower AFC values are indicative of lower 

ovarian reserve and poorer outcomes with 

assisted reproductive techniques in women. 
AFC has been demonstrated to have good 

predictive powers for ovarian stimulation 
outcomes and has been significantly correlated 

with ovarian aging in several studies12. 
Many studies have revealed a strong correlation 

between serum AMH and AFC, making these 

two measures useful complementary tools in 
assessing ovarian reserve. Both are now 

thought to be better than the traditional 
hormonal parameters to estimate ovarian 

follicular status and reproductive potential13. 
Moreover, these markers are being more and 

more used for the prediction of response to 
ovulation induction, for in vitro fertilization 

outcomes (IVF), and for counseling on fertility 

preservation14. 
Although there has been a greater adoption of 

AMH and AFC in reproductive medicine, there is 
significant inter-population variation due to 

ethnicity, nutritional status, environmental 
exposures, genetic factors, and access to health 

care15. So far, there is limited information about 

ovarian reserve markers in infertile women in 
most developing countries, including Pakistan, 

at the regional level. Knowing the association of 
AMH, AFC, and ovarian reserve in local 

populations can help in better management of 

infertility and reproductive counselling16. 
The present study aimed to assess AMH level as 

a predictor of OR in infertile women and to find 
the association between AMH and AFC as 

important markers of OR when assessing 
reproduction. 

 
MATERIALS AND METHODS 

This cross-sectional clinical study was 

conducted from January 2024 to July 2025 at 

the Department of Gynaecology and Obstetrics 
at KRL Hospital in Islamabad, Pakistan. The 

purpose of this study was to evaluate the 
efficacy of serum Anti-Müllerian Hormone 

(AMH) and Antral Follicle Count (AFC) in 

estimating ovarian reserve in infertile women 
visiting the infertility outpatient clinic. The 

Institutional Ethical Review Committee of KRL 
Hospital authorized the research prior to data 

collection. After outlining the study's aims and 

methods, all participants provided signed 
informed permission. 

A non-probability sampling strategy was used 
to enroll 120 infertile women in the study. The 

study comprised women of reproductive age 
(20-40 years old) who were experiencing 

primary or secondary infertility. Infertility was 

defined as being unable to conceive after at 
least a year of frequent unprotected sexual 

activity.To minimize the confounding effects in 
ovarian reserve parameters, patients with 

diagnosed polycystic ovarian syndrome, 

premature ovarian insufficiency, ovarian tumor, 
endometriosis, thyroid dysfunction, 

hyperprolactinemia, history of ovarian surgery, 
and pelvic inflammatory disease, as well as 

those who had hormonal therapy within the 
past 3 months and a history of chemotherapy 

or radiotherapy, were excluded. 
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Demographic and reproductive details were 
obtained from all participants through a 

structured proforma after the participants had 
been enrolled. The variables acquired were age, 

body mass index (BMI), menstruation history, 

duration of infertility, type of infertility, obstetric 
history, and previous infertility treatments. A 

complete clinical and gynecological examination 
was performed by consultant gynecologists. 

All individuals provided venous blood samples 
during the early follicular phase of the 

menstrual cycle (days 2–5). Venous blood was 

taken aseptically (about 5 mL) and centrifuged 
for serum. The blood Anti-Müllerian Hormone 

levels were measured using commercially 
available enzyme-linked immunosorbent assay 

(ELISA) kits, following the manufacturer's 

instructions.The level of AMH was measured in 
nanograms per milliliter (ng/mL). Throughout 

the biochemical analysis, internal laboratory 
quality control procedures were kept to ensure 

the reliability and accuracy of results. 
Transvaginal ultrasonography was done at the 

same stage of the follicular phase using a high-

resolution ultrasound device with a transvaginal 
probe frequency of 5–9 MHz. AMH was 

evaluated by skilled sonologists blind to the 
serum AMH results by the Antral Follicle Count 

method. All the follicles were counted 

systematically in both the ovaries between 2 
mm and 10 mm, and the total AFC was reported 

for each participant. Further ultrasonographic 
assessment of ovarian morphology and 

associated pelvic findings was also done. 

Participants were divided into two groups: the 
normal ovarian reserve and diminished ovarian 

reserve groups based on combined AMH and 
AFC. The women with low serum AMH levels 

and low AFC values were defined as having 
poor ovarian reserve based on internationally 

accepted reproductive endocrinology criteria. 

All of the data was entered and assessed using 
SPSS version 26. Quantitative data like as age, 

BMI, AMH, AFC, and infertility duration were 
expressed as mean ± standard deviation, while 

categorical variables were expressed as 
frequency and percentages. A two-sample 

independent t-test for continuous variables and 

a Chi-square test for categorical data were used 
to compare the ovarian reserve groups. The 

Pearson correlation coefficient analysis was 
used to ascertain the relationship between the 

blood AMH levels and AFC values. Multivariate 
linear regression analysis was also used to 

investigate independent features associated 

with the evaluation of ovarian reserve after 
controlling for any confounding variables. At p 

< 0.05, all analyses were deemed statistically 
significant. 

 
RESULTS 

The current study recruited 120 infertile 

patients to analyze the prognostic value of 

serum Anti-Müllerian Hormone (AMH) and 
Antral Follicle Count (AFC) in ovarian reserve 

evaluation. The majority of the women were 
between the age of 26 -35, with a mean age of 

31.8 ± 4.9. Compared to secondary infertility, 
primary infertility was more prevalent. In 

general, women with reduced ovarian reserve 

were older than those with normal ovarian 
reserve, had lower blood AMH levels, lower AFC 

values, and longer infertility durations. 
The study participants' comprehensive baseline 

demographic and reproductive data are 

collected in Table 1. The average body mass 
index was 26.7 ± 3.4 kg/m². The average age 

at which the subjects experienced infertility was 
4.5 ± 2.3 years. The study population had a 

mean AFC of 10.9 ± 4.7 follicles and a mean 

AMH level of 2.6 ± 1.8 ng/mL. Women with 
normal ovarian reserve differed significantly 

from those with decreased ovarian reserve in 
terms of age, duration of infertility, serum AMH, 

and AFC (p<0.001).

 
Table 1: Baseline Demographic and Reproductive Characteristics of Study Participants (n=120) 

Variables 

Total 

Participants 
(n=120) 

Normal Ovarian 
Reserve (n=74) 

Diminished Ovarian 
Reserve (n=46) 

p-value 

Age (years) 31.8 ± 4.9 29.4 ± 3.6 35.5 ± 4.2 <0.001 

Age Group 20–
25 years 

18 (15.0%) 16 (21.6%) 2 (4.3%)  

Age Group 26–

30 years 
39 (32.5%) 31 (41.9%) 8 (17.4%)  

Age Group 31–
35 years 

41 (34.2%) 22 (29.7%) 19 (41.3%)  

Age Group 36–

40 years 
22 (18.3%) 5 (6.8%) 17 (37.0%) <0.001 
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BMI (kg/m²) 26.7 ± 3.4 26.1 ± 3.1 27.5 ± 3.6 0.071 

Duration of 
infertility (years) 

4.5 ± 2.3 3.6 ± 1.8 5.9 ± 2.5 <0.001 

Primary infertility 71 (59.2%) 47 (63.5%) 24 (52.2%) 0.218 

Secondary 
infertility 

49 (40.8%) 27 (36.5%) 22 (47.8%) 0.218 

Irregular 

menstrual cycles 
33 (27.5%) 12 (16.2%) 21 (45.7%) <0.001 

Serum AMH 

(ng/mL) 
2.6 ± 1.8 3.7 ± 1.2 0.9 ± 0.4 <0.001 

AFC (Total 
follicles) 

10.9 ± 4.7 14.2 ± 3.8 5.6 ± 1.9 <0.001 

 

Analysis of ovarian reserve markers showed a 
good positive correlation between serum AMH 

level and AFC value. The women with higher 
AMH levels always had higher AFCs, showing 

that the ovarian follicles were still active. On the 
other hand, women with decreased AMH had 

significantly lower AFC that indicated reduced 

ovarian reserve and reproductive potential. 

The Pearson correlation test revealed a 
statistically significant positive association 

(r=0.74, p<0.001) between AFC and blood 
AMH levels. AMH and AFC levels were 

considerably lower as one's age increased. 
Infertility duration was also linked to ovarian 

reserve characteristics. Table 2 presents a full 

correlation analysis.
 

Table 2: Correlation Analysis Between Serum AMH, AFC, and Clinical Variables 

Variables Compared 
Correlation Coefficient 

(r) 
p-

value 
Interpretation 

Serum AMH vs AFC 0.74 <0.001 Strong positive correlation 

Age vs Serum AMH -0.66 <0.001 Strong negative correlation 

Age vs AFC -0.61 <0.001 Strong negative correlation 

Duration of infertility vs 

AMH 
-0.42 <0.001 

Moderate negative 

correlation 

Duration of infertility vs 
AFC 

-0.38 0.002 
Moderate negative 

correlation 

BMI vs AMH -0.09 0.314 
Weak insignificant 

correlation 

BMI vs AFC -0.06 0.441 
Weak insignificant 

correlation 

 
Subgroup analysis of the ORM based on age 

revealed that serum AMH levels and AFC 
decreased with age. Women aged 20–25 years 

showed the highest mean serum AMH level (4.5 

± 1.3 ng/mL) and AFC (16.8 ± 3.9), whereas 
women aged 36–40 years demonstrated 

markedly lower AMH levels (0.8 ± 0.4 ng/mL) 
and AFC values (5.1 ± 1.8). Similarly, the 

prevalence of diminished ovarian reserve 

increased from 11.1% in the youngest age 
group to 77.3% among women aged 36–40 

years. Decrease in the ovarian reserve markers 

according to age groups was significant 
(p<0.001). Serum AMH levels and AFC results 

were age-wise distributed in detail as shown in 
Table 3.

 
Table 3: Distribution of Serum AMH and AFC According to Age Groups 

Age Group 

(Years) 

Number of 

Participants 

Mean Serum 

AMH (ng/mL) 

Mean 

AFC 

Diminished Ovarian 

Reserve n (%) 
p-value 

20–25 years 18 4.5 ± 1.3 
16.8 ± 

3.9 
2 (11.1%)  

26–30 years 39 3.3 ± 1.1 
13.7 ± 

3.6 
8 (20.5%)  

31–35 years 41 2.1 ± 0.9 
9.6 ± 

3.1 
19 (46.3%)  
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36–40 years 22 0.8 ± 0.4 
5.1 ± 
1.8 

17 (77.3%) <0.001 

 

Multivariate regression analysis was also 
conducted to identify independent predictors of 

ovarian reserve, with the inclusion of possible 
confounding factors. Serum AMH remained the 

strongest independent predictor of ovarian 

reserve (β=0.63, p<0.001), followed by AFC 
(β=0.51, p<0.001) and age (β=-0.46, 

p<0.001). Duration of infertility also showed a 
significant negative association with ovarian 

reserve status (β=-0.24, p=0.004), whereas 
BMI did not show a statistically significant 

association after adjustment (p=0.261). 

Multivariate regression results are presented in 
detail in Table 4.

 
Table 4: Multivariate Regression Analysis for Predictors of Ovarian Reserve 

Variables 
β-

Coefficient 

Standard 

Error 

t-

value 

95% Confidence 

Interval 

p-

value 

Serum AMH 0.63 0.07 8.91 0.48 – 0.77 <0.001 

AFC 0.51 0.09 6.24 0.32 – 0.68 <0.001 

Age -0.46 0.08 -5.87 -0.61 – -0.28 <0.001 

Duration of 
infertility 

-0.24 0.06 -3.14 -0.39 – -0.09 0.004 

BMI -0.07 0.05 -1.12 -0.17 – 0.04 0.261 

 

Overall, the current investigation found that 
both serum Anti-Müllerian Hormone and Antral 

Follicle Count are valid and therapeutically 
useful indices of ovarian reserve in infertile 

women. The decrease in AMH and AFC levels 
was substantially associated with increasing 

age and infertility; these markers may be 

utilized for reproductive assessment and fertility 
counseling. 

 
DISCUSSION 

Assessment of ovarian reserve has become an 

increasingly important component of infertility 
evaluation because reproductive potential 

declines progressively with advancing age and 

depletion of ovarian follicles1. The current study 
investigated the impact of serum Anti-Müllerian 

Hormone (AMH) and Antral Follicle Count (AFC) 
as measures of ovarian reserve in infertile 

women and discovered that both are 
substantially connected with the process of 

ovarian aging and diminished ovarian reserves. 

Serum AMH levels and AFC values were 
considerably lower in women with decreased 

ovarian reserve than in women with intact 
ovarian reserve, demonstrating the therapeutic 

use of these indices for fertility assessment2. 

The current study showed a highly significant 
inverse correlation of ovarian reserve 

parameters with age. There was a clear trend 
with AMH levels and AFC decreasing among 

women aged 36-40 years compared to their 
younger counterparts3. These observations are 

in line with ovarian follicular depletion with age 

of reproduction. Ovarian aging is the 
progressive decline in the number and quality 

of the follicles and, therefore, the fertility 
potential and the response of the ovary to 

assisted reproductive techniques. In other 
reproductive endocrinology studies, age was 

found to be the most significant factor 
influencing ovarian reserve, with similar 

observations reported here4. 

In the current study, serum AMH was found to 
be one of the most reliable biochemical markers 

of ovarian reserve5. Women with impaired 
ovarian reserve had significantly lower AMH 

levels, and multivariate regression analysis 

revealed that AMH was the most powerful 
independent variable for ovarian reserve 

status6. Granulosa cells of pre-antral and tiny 
antral follicles release AMH, which is a reliable 

predictor of the remaining pool of follicles in the 
ovary7. AMH is not a conventional hormonal 

marker like FSH and estradiol levels, which 

show significant variation throughout the 
menstrual cycle, but AMH is stable and is 

therefore a good indicator of ovarian follicular 
activity. The high predictive power of AMH 

found in the current study is consistent with the 

growing role of AMH in the assessment of 
infertility, ovarian stimulation protocols, and 

reproductive counseling8. 
The results of the present study also showed a 

very significant correlation of AFC with ovarian 
reserve9. Women with decreased AFC were 

more likely to be associated with decreased 

ovarian reserve and longer duration of 
infertility. AFC is the best available transvaginal 

ultrasound tool for reproductive assessment, 
and is directly related to the number of follicles 

observed at transvaginal ultrasound. Other 
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studies also demonstrated that a decreased AFC 
is linked to poor ovarian response, lower 

pregnancy rate, and less success in assisted 
reproduction treatment cycles. The results of 

the present study support the use of 

ultrasonographic ovarian reserve assessment in 
the routine workup of the infertile woman10. 

A major finding of this study was the highly 
positive correlation found between AFC values 

and the serum AMH levels11. Women with high 
AMH levels had stronger AFC assessments, 

while low AMH levels were related to lower 

numbers of follicles. The close correlation 
between biochemical and ultrasonographic 

markers of ovarian reserve has been 
demonstrated in several international studies 

and is thus recommended to be combined in 

clinical reproductive practice. The correlation 
found in the present study indicated that AMH 

and AFC are associated with similar 
physiological components of ovarian follicular 

reserve and that, in combination, these tests 
provide better precision in the reproductive 

evaluation12. 

The present study also revealed that there is a 
correlation between a long infertility period and 

a reduction of ovarian reserve markers. The 
serum AMH level and AFC values were lower in 

women with longer infertility duration than in 

women with shorter infertility duration13. This 
finding could be an effect of reproductive 

ageing and delayed fertility assessment, 
accompanied by an increase in the deterioration 

of ovarian function over the years. Assessment 

of ovarian reserve in the early stage of the 
infertility process may therefore help in timely 

reproductive intervention to favorably affect 
fertility outcomes in infertile women14. 

In the present study, there was no statistically 
significant correlation between body mass 

index and ovarian reserve markers after 

controlling for confounding factors. While it has 
been suggested that obesity and metabolic 

disturbances affecting reproductive hormones 
and ovarian function might be more important 

factors, the present findings indicate that age-

related follicular depletion of the ovary might be 
a more dominant factor for determining ovarian 

reserve status15,16. 
The findings of the present study have clinical 

implications for the management of infertility 
and reproductive medicine7. Serum AMH and 

AFC are good markers of DOR and could help in 

individual fertility counselling, optimizing ART 
protocols, predicting ovarian stimulation 

responses, and determining fertility 
preservation options. Earlier intervention and 

more frequent monitoring of reproductive 
function may be appropriate for women who 

are identified as having reduced ovarian 
reserve11,15. 

The current study has limitations. The study 

was performed in a single tertiary care center 
with a moderate sample size, and this can 

restrain the applicability of the findings to other 
population groups12. Moreover, pregnancy rates 

and success with assisted reproduction were 
not assessed longitudinally. Future multicenter 

prospective studies with larger populations and 

long-term reproductive follow-up are 
recommended to further validate the predictive 

role of AMH and AFC in infertility treatment 
outcomes16. 

 
CONCLUSION 

The present study demonstrated that serum 

Anti-Müllerian Hormone and Antral Follicle 

Count are reliable and clinically significant 
predictors of ovarian reserve among infertile 

women. There was a strong positive correlation 
between both markers and reproductive aging 

and duration of infertility. The women with the 
lowest ovarian reserve had significantly lower 

AMH and AFC values than the women with a 

normal ovarian reserve. After controlling for 
potential confounding variables, AMH in serum 

was the best independent predictor of ovarian 
reserve, and AFC also had significant diagnostic 

and predictive value. Thus, a simultaneous 

evaluation of serum AMH and AFC might be 
useful to provide a reliable assessment of 

ovarian follicular status and reproductive 
potential in infertile women. Based on the 

results of this study, routine use of AMH and 

AFC as part of the infertility assessment, for 
reproductive counseling, and fertility treatment 

planning is supported. The recognition of the 
loss of ovarian reserve early may allow for 

timely intervention, individualized reproductive 
management, and improved fertility outcomes 

for women undergoing infertility evaluation. 
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