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Abstract 

Background: Nowadays, there are many infertility problems in women, therefore methods should be accurate in 
estimating ovarian reserve. 

Objective: To determine the levels of anti-mullerian hormone (AMH) and lipid profiles, and to examine the impact of 
AMH in determining the levels of ovarian reserve in infertile women. 

 Methodology: A case control study was conducted in Baghdad Governorate / (Al-Imameen Al-Kazimin Teaching 
Hospital) during the period from January to December 2021. A total of 135 women (Control, pregnant  and infertile 
women with 45 each) were enrolled.  

 Results: Results revealed that the LH in control(6.75 ± 1.43) was significantly (P<0.05) higher than pregnant (4.29 ± 
1.56) and infertile (3.28 ± 1.46)women. The prolactin, Hb, and FSH/ LH were significantly higher in pregnant as 
compared with other groups. The correlation coefficients between AMH and FSH, prolactin, FSH/LH, were significant. 

 Conclusion: The AMH/FSH ratio equal to 3 is a good indicator of ovulation in women. Blood levels of AMH may be a 
good indicator of the amount and quality of the ovarian follicle pool throughout pregnancy. 
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1. Introduction

Infertility can be caused by both men and women, or by both. The women's type is received the most attention in this 
investigation. A flawless ovarian reserve test that precisely measures a woman's reproductive potential does not exist 
yet. Because of the research's inconsistent findings, evaluating the usefulness of multiple ovarian reserve tests is 
challenging [1, 2]. 

The term "ovarian reserve" refers to a laboratory assessment of how many eggs a woman have available at any 
particular time. A woman's reproductive capabilities are determined by the amount of eggs she has remaining in her 
ovaries. The greater the number of eggs in a woman's egg bank, the higher her chances of becoming pregnant; on the 
other side, a low ovarian reserve suggests a reduced chance of being pregnant. It's also crucial to remember that ovarian 
reserve testing can only tell you how many eggs you have remaining, not how excellent they are [1, 3]. 
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Infertility in women may be caused by a number of circumstances. Problems with egg release from the ovaries are 
known as ovarian ovulation disorders. Hormonal issues, such as polycystic ovarian syndrome, are one of them. 
Ovulation issues may also be caused by hyperprolactinemia, or having too much prolactin, the hormone that causes 
breast milk production. Excessively high (hyperthyroidism) or overly low (hypothyroidism) thyroid hormone levels 
may interrupt the menstrual cycle and cause infertility. Excessive physical activity, food disorders, and cancer are all 
probable causes [4, 5]. 

Infertility in women may be caused by a number of circumstances. Problems with egg release from the ovaries are 
known as ovarian ovulation disorders. Hormonal issues, such as polycystic ovarian syndrome, are one of them. 
Ovulation issues may also be caused by hyperprolactinemia, or having too much prolactin, the hormone that causes 
breast milk production. Excessively high (hyperthyroidism) or overly low (hypothyroidism) thyroid hormone levels 
may interrupt the menstrual cycle and cause infertility. Excessive physical activity, food disorders, and cancer are all 
probable causes [5,6]. 

There are different types of test to check the ovarian reserve. In this research, we will discuss some of them, such as 
GnRH stimulation test (GAST), and Anti-Mullerian Hormone (AMH). 

2. Material and methods 

 A case control study was conducted in Baghdad Governorate / (Al-Imameen Al-Kazimin Teaching Hospital) during the 
period from January to December 2021. A total of 135 women (Control, pregnant  and infertile women with 45 each) 
were enrolled.  

Blood samples were collected from all women to estimate AMH, FSH, LH, prolactin, fasting blood sugar (FBS), C-reactive 
protein (C-RP), platelet and HbA1c. 

Statistical analysis 

The SPSS 23 program was used to conduct statistical operations .One Way ANOVA and  least significant post hoc test 
was used to assess the significant differences among means.P <0.05 is considered a significant. Correlation coefficient 
was estimated. 

3. Results 

Results showed the differences in age among groups were significant (P<0.05) (Table 1). 

Infertile women showed the significant (P<0.05) highest mean of AMH followed by control then pregnant (Table 2). 
Concerning the FSH and LH, results revealed that the means of control (5.56 mLu/mL and 6.75 mLu/mL)  were 
significantly (P<0.05) higher than that of pregnant and infertile women (Table 2). On the other hand pregnant group 
showed significant higher mean of prolactin as compared with other groups. Table 3 illustrated that the mean of FSH/LH 
ratio was significantly (P<0.05) higher in control (0.98) as compared with the other groups. In contrast, the AMH/FSH 
ratio was significantly higher in infertile group as compared with other groups. 

Table 1 Means±SD of women 

Groups No Age/years 

Group AC 45 31.82± 6.44b 

Group BP 45 35.11± 5.23ab 

Group CI 45 38.13±6.85a 

Means with a different letter are significantly different (P<0.05) 

The results of hematological parameters indicated that the WBC, platelet, C-RP, FBS, and HbA1c was significantly 
(P<0.05) higher in infertile group as compared with the other groups whereas the mean value of Hb was significantly 
(P<0.05) higher in control group(Table 4). 
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Table 2 The Mean ± SD of some hormones  

Groups AMH 

(ng/mL) 

FSH 

mLu/mL 

LH 

mLu/mL 

Prolactin 

(ng/mL) 

Control 3.89 ±0.76b 5.56 ±0.10a 6.75±1.43a 15.9±2.70b 

Pregnant 1.51 ± 0.97c 0.79 ±0.09b 4.29±1.56b 98.4±9.48a 

Infertile 8.15 ±1.36a 0.98 ±0.05b 3.28±1.46b 14.2±2.91b 

Means with a different letter are significantly different (P<0.05) 

Table 3 The mean of FSH/LH and AMH/FSH ratio 

Groups FSH/LH Ratio AMH/FSH Ratio 

Control 0.98±0.01a 1.79±0.77b 

Pregnant 0.13±0.04b 1.91±0.12b 

Infertile 0.22± 0.08b 2.58±0.63a 

Means with a different letter are significantly different (P<0.05) 

In regards with the correlation coefficient, results showed that AMH significantly correlated with age (0.43), FSH(0.83), 
prolactin (0.50), FSH/LH ratio (0.82), and FBS(0.41) (Table 5). 

Table 4 Some hematological parameters 

Groups Hb 

(ng/dL) 

WBC 

x106 

Platelet 

mLu/mL 

C-RP  

(ng/mL) 

FBS 

(mg/dL) 

HbA1c 

(ng/dL) 

Control 12.1±1.56a 8.98± 2.11b 211.5±36.5b 0.73±0.20b 91.0 ± 14.4c 4.67±1.01b 

Pregnant 10.9 ±1.43b 9.96± 2.63b 257.2±45.3a 0.70±0.27b 102.6 ± 15.6b 4.71±1.24b 

Infertile 12.4 ±1.54a 12.74± 3.10a 269.3±46.7a 0.82±0.39a 111.0 ± 17.1a 5.06±1.19a 

Table 5 Correlation between AMH and Some Variables in all Case 

 AMH 

Variables r P-Value 

AMH - Age (years) 0.432* < 0.05 

AMH - FSH ( mLu/mL) 0.839** < 0.05 

AMH - LH ( mLu/mL ) 0.017 N.S 

AMH - Prolactin (%) 0.505** .0.0 < 

AMH - Hb (mg/dL) 0.173 N.S 

AMH - WBC (mg/dL) 0.022 N.S 

AMH - Platelet (mg/dL) 0.537 N.S 

AMH - C-RP (mg/dL) 0.015 N.S 

AMH - FSH/LH (%) 0.821** < 0.05 

AMH - FBS (mg/dL) 0.410* < 0.05 

AMH - HbA1c (%) 0.161 N.S 

AMH - AMH/FSH (%) 0.057 N.S 
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4. Discussion 

The AMH/FSH ratio test is one of the recent evidence that we have studied from an analytical point of view, in which we 
search for the available evidence that accurately looks at predicting the excessive response of the ovaries to stimulating 
ovulation, and thus assessing the stage of ovulation and the chance of pregnancy. It seems that the FSH and LH test have 
a good discriminatory ability to know the size of the egg in women, and also through our study, the FSH/LH test can 
lead to predicting the rate of ovulation, but this idea still needs more studies. Furthermore, both AMH and FSH have 
clinical value, with an increased test rate during the ovulation period. At relatively medium levels, where our study 
indicated that the closer the AMH/FSH ratio equal to 3 is a good indicator of ovulation in women. As a result, blood 
levels of AMH may be a good indicator of the amount and the quality of the ovarian follicle pool throughout pregnancy 
[7] and this study agreed with our study. The function of AMH as an effective predictive factor in assessing the likelihood 
of pregnancy has been extensively addressed in the scientific literature over the last few decades [8]. 

AMH was shown to be linked with the number of oocytes and the number of fresh embryos [9, 10]. 

5. Conclusıon 

The AMH/FSH ratio equal to 3 is a good indicator of ovulation in women. Blood levels of AMH may be a good indicator 
of the amount and quality of the ovarian follicle pool throughout pregnancy. 
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