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ABSTRACT

Background: To assess the pattern of serum AMH levels and their correlation with ovarian reserve markers in females
below thirty years of age.

Methods: A prospective observational study was conducted from June 2023 to June 2024 involving 61 women aged 18—29
years. Data on demographics, menstrual history, and family history of early menopause were collected. Hormonal analysis
included AMH, FSH, LH, and estradiol, while ovarian reserve was assessed via antral follicle count (AFC) using transvaginal
ultrasound. Statistical analysis was performed to evaluate associations between AMH and other variables.

Results: AMH levels showed a significant decline with increasing age, even within the studied age range. ‘A strong positive
correlation was found between AMH and AFC, while inverse relationships were noted with FSH and estradiol’. Irregular
menstrual cycles were also significantly associated with lower AMH levels.

Conclusion: AMH is a valuable, early marker of ovarian reserve in women under 30. Its decline with age—even in young
women—emphasizes the need for early fertility awareness and personalized reproductive counseling.

Keywords: Anti-Miillerian hormone (AMH), ovarian reserve, fertility, antral follicle count, young women, reproductive age,
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1. INTRODUCTION

‘Ovarian reserve refers to the functional capacity of the ovary, particularly the quantity and quality of the remaining oocytes’.
Traditionally, this concept was primarily discussed in the context of advanced maternal age. However, recent advances have
revealed that the decline in ovarian function begins much earlier often well before clinical signs of reproductive aging appear
[1-3].

The Anti-Miillerian hormone (AMH) produced by ‘granulosa cells of pre-antral and small antral follicles is one of the most
recognized indicators of assessing the ovarian reserve’. In comparison with follicle-stimulating hormone (FSH), AMH has a
‘more stable concentration throughout the menstrual cycle’ which aids in evaluating the available follicles within the ovarian
reserve [4-6].

While numerous studies have evaluated AMH levels in older women and infertile populations, there remains a gap in
literature regarding AMH trends in women under 30 years of age. Early identification of diminished ovarian reserve in this
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group can have significant implications for reproductive planning, especially in regions where social and educational factors
may delay childbearing [7-9].

This study aims to examine the patterns of AMH levels in women below 30 years of age and their correlation with antral
follicle count and hormonal profiles. Understanding these trends can help clinicians guide young women about their
reproductive potential and future fertility decisions.

2. METHODOLOGY

This prospective observational study was conducted over a period of one year, from June 2023 to June 2024, at Nawab sir
sadig Muhammad khan Abbassi hospital Bahawalpur. A total of 61 women under the age of 30 were enrolled through non-
probability purposive sampling. ‘The primary objective was to evaluate the trend of serum anti-Miillerian hormone (AMH)
levels and its association with ovarian reserve indicators in young reproductive-age women’. The study was approved by the
Institutional Review Board of the concerned institute. All participants were ensured confidentiality, and participation was
strictly voluntary.

Women aged between 18 and 29 years presenting for fertility assessment or routine gynecological evaluation were considered
eligible. Only those with regular or irregular menstrual cycles but without any known ovarian pathology were included.
Exclusion criteria comprised women with a history of ovarian surgery, diagnosed polycystic ovarian syndrome (PCOS),
premature ovarian insufficiency, known endocrine disorders (such as thyroid dysfunction), or current use of hormonal
medications including oral contraceptives, which might influence AMH levels.

After obtaining written informed consent, each participant was interviewed using a structured proforma. Demographic data
including age, BMI, menstrual history, marital status, parity, age at menarche, and family history of early menopause were
recorded. A detailed medical and reproductive history was also obtained.

On days 2 to 5 of the menstrual cycle, participants underwent transvaginal ultrasonography to measure antral follicle count
(AFC) and ovarian volume. Blood samples were collected in the early follicular phase for hormonal evaluation. ‘Serum
AMH levels were measured using an ELISA-based assay, and values were categorized as low (<1.0 ng/mL), normal (1.0—
3.5 ng/mL), or high (>3.5 ng/mL)’. ‘Follicle-stimulating hormone (FSH), luteinizing hormone (LH), and estradiol (E2) levels
were also measured using standard laboratory protocols’.

The primary outcome was the trend of AMH levels in relation to age, BMI, menstrual regularity, and AFC. Secondary
outcomes included correlations between AMH and other biochemical markers such as FSH, LH, and estradiol. All
measurements and ultrasound evaluations were carried out by trained personnel to ensure consistency.

The analysis was performed in SPSS version 25. Continuous variables were reported as mean + standard deviation, and
categorical data were presented as frequencies and percentages. Group comparisons were performed ‘with chi-square test or
one-way ANOVA, depending on the variables’. A p-value of <0.05 was considered significant.

3. RESULT

Most ‘participants were in the age group of 25-29 years’ with a mean age of 26.4 + 2.3 years. A majority had a normal BMI,
and 75.4% reported regular menstrual cycles. The family history of early menopause was present in 21.3% of the cases.
There were no significant differences in AMH levels across marital or contraceptive history categories.

Table 1: Demographic Characteristics of Participants (n = 61)

Variable Frequency (n) Percentage (%) p-value
Age Group (years)

18-22 14 23.0%

23-26 20 32.8%

27-29 27 44.2% 0.321
BMI Category

Underweight (<18.5) 6 9.8%

Normal (18.5-24.9) 39 63.9%

Overweight/Obese (>25) 16 26.3% 0.204
Menstrual Regularity
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Regular 46 75.4%

Irregular 15 24.6% 0.015*

Family History of Early Menopause

Yes 13 21.3%

No 48 78.7% 0.142

*Statistically significant at p < 0.05

A comparison of mean AMH levels across different age brackets showed a decreasing trend with advancing age. The

difference in mean AMH was statistically significant, indicating a natural decline in ovarian reserve even in women under
30.

Table 2: AMH Trends by Age Group

Age Group (years) Mean AMH (ng/mL) + SD p-value
18-22 53+1.8

23-26 37+1.2

27-29 24+09 <0.001

There was a positive correlation between serum AMH and AFC values. Higher AMH levels were associated with higher
AFC, ‘supporting its reliability as a biomarker of ovarian reserve’.

Table 3: Relationship Between AMH and Antral Follicle Count (AFC)

AMH Range (ng/mL) Mean AFC £ SD p-value
<1.0 6.1+13
1.0-3.5 9.8+2.1
>3.5 13.7+3.5 <0.001*

*Statistically significant at p < 0.05

Women with lower AMH (<1.0 ng/mL) exhibited significantly higher FSH and lower estradiol levels compared to those with
moderate or high AMH levels. LH levels did not vary significantly across groups.

Table 4: Hormonal Profile Across AMH Categories

AMH Mean FSH | Mean LH | Mean p-value p-value
Group (mIU/mL) (mIU/mL) Estradiol (FSH) (E2)
(ng/mL) (pg/mL)

<1.0 9.1+£23 63+1.7 384+72 <0.001* | <0.01*
1.0-3.5 64+1.9 6.1+1.3 53.2+10.6

>3.5 58+14 6.5+1.5 589+11.2

*Statistically significant at p <0.05
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Figure 1

Bar graph illustrating the mean AMH levels across different age groups. It clearly shows a decreasing trend in AMH as age
increases, even in women under 30.

4. DISCUSSION

This study explored the patterns of anti-Miillerian hormone (AMH) among women under 30 and its predictive value in
assessing ovarian reserve. A clear age-related decline in AMH levels was observed even within this young cohort, supporting
earlier evidence that ovarian aging begins earlier than traditionally believed.

Our findings align with those of studies reported a consistent downward trend in AMH levels beginning in the mid-20s,
emphasizing the importance of early ovarian reserve assessment, especially in women considering delayed childbearing [10,
11]. Similarly, studies highlighted AMH as a more stable marker compared to day-3 FSH, as it remains relatively constant
throughout the menstrual cycle and reflects the remaining follicular pool more reliably [12, 13].

The positive correlation between AMH and antral follicle count (AFC) observed in our study reinforces AMH’s clinical
relevance, consistent with ‘research by studies demonstrated a strong predictive value of AMH for AFC and response to
ovarian stimulation’. In our sample, ‘women with AMH >3.5 ng/mL had significantly higher AFCs, supporting its role in
fertility counseling and treatment planning’ [14, 15].

Menstrual regularity was significantly associated with AMH levels, where irregular cycles were more often linked to lower
AMH. This reflects the findings of studies found menstrual disturbances to be early signs of diminished ovarian reserve
even in women under 30 [16, 17]. Moreover, women with a family history of early menopause showed a non-significant
trend toward lower AMH, aligning with a study, who suggested a genetic component in ovarian aging trajectories [18].

Biochemically, women with low AMH levels had elevated FSH and reduced estradiol levels. This inverse relationship echoes
earlier studies, including study, who reported that rising FSH in young women with low AMH may reflect early follicular
depletion, even in the absence of clinical symptoms. Though LH did not differ significantly across AMH groups [19], this
was in agreement with study who noted that LH fluctuations were less tightly linked to ovarian reserve [20].

Despite the small sample size, the results emphasize the utility of AMH as a non-invasive, cycle-independent biomarker. In
regions where fertility planning is often delayed due to social or academic commitments, these findings may help guide early
reproductive decision-making and counseling.

5. CONCLUSION

This study underscores the value of AMH as a reliable marker for assessing ovarian reserve in women below 30. The data
demonstrated that AMH levels decrease with increasing age, even within a relatively young population, and correlate
significantly with antral follicle count and hormonal profiles. These results reinforce the clinical importance of early ovarian
reserve screening, especially in women with menstrual irregularities or familial risk factors for early menopause.
Incorporating AMH testing into routine reproductive health assessments may offer valuable insights for women
contemplating future fertility.
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