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Abstract— Background: 3.7% of women before the age of 40
have premature ovarian insufficiency (POI), which is
characterized by the loss of ovarian activity and is still a common
cause of infertility in women [1]. Objective: Measuring Body Mass
Index (BMI) and concentrations of some parameters (Anti
Mullerian Hormone (AMH), Follicular Stimulating Hormone
(FSH), Luteinizing Hormone (LH), testosterone, and Estradiol
(E2) in serum of POI patients. Materials and Procedures: A case-
control study involving 100 women (50 POI patients and 50
healthy control). BMI, AMH, Follicular Stimulating Hormone
(FSH), Luteinizing Hormone (LH), testosterone, and Estradiol
(E2) were measured using an enzyme-linked immunosorbent assay
and chemiluminescent automated immunoassay system (ECL)
(Cobas e 411). Results: The study's findings demonstrated There
were statistically significant differences in the mean BMI values
between the POI patients and the control group, The results also
showed a significant increase in levels of FSH and LH, and
significant decrease in levels of AMH, testosterone, and Estradiol
(E2) in POI women in comparison with healthy women.
Conclusion: The BMI group between (25-29.5 kg/m?) is the most
category predispose to have Premature Ovarian Insufficiency
(POI) among the BMI groups in the study. Increase in levels of
FSH and LH, and decrease in levels of AMH, testosterone, and
Estradiol (E2) can act as an indicators in POI-affected women.

Index Terms— Premature Ovarian Insufficiency (POI),
Estradiol E2, Anti Mullerian Hormone (AMH).

Abbreviation

BMI: Body Max Index

POI: Premature Ovarian Insufficiency
FSH: Follicular Stimulating Hormone
AMH: Anti Mullerian Hormone

E2: Estradiol

LH: Luteinizing Hormone

1. Introduction

Deficient ovarian sex hormones and a diminished ovarian
reserve are two characteristics of premature ovarian
insufficiency (POI), which together cause an early start of
menopause and a rapid reduction in ovarian function [2]. It is
possible that moderate clinical signs and a relative lack of
awareness contributed to the delayed diagnosis of POI. The
majority of POI diagnoses come after menarche; if it manifests
prior to menarche, it must be differentiated from gonadal
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dysgenesis, which results in ovaries that differ in both
morphology and histology [3]. The projected incidence rate
ratio changes with age: 1:100 cases by the time a person is 40
years old, 1:250 cases when they are 35 years old, 1:1000
instances by the time a person is 30 years old, and 1:10,000
cases when they are 18 to 25 years old. The occurrence of POI
is also influenced by ethnicity, according to epidemiological
research [4], [5]. Other common symptoms, such as hot flashes,
dyspareunia, night sweats, dry eyes, and decreased desire for
sexual activity, are similar to those of menopause or estrogen
deficiency. Nevertheless, hypoestrogenism symptoms might
never appear in women with primary amenorrhea. Turner
syndrome symptoms, including small height, webbed neck,
short fourth and fifth metacarpal bones, shield-like chest, wide
carrying angle elbow, low set ears, and low hairline, can
occasionally be seen in women with POI. The most prevalent
genetic cause of POI is Turner syndrome, which typically
manifests clinically prior to menarche [6]. Between 4 and 30
percent of POI cases are caused by autoimmunity [7], [8]. Follic
dynamics are negatively impacted by systemic pro-
inflammatory  circumstances, which changes ovarian
homeostasis [9]. Autoimmunity mostly attacks the steroid-
producing cells in the corpora lutea and pre-ovulatory follicles,
although it can also occasionally cause fibrosis, follicular
depletion, and aberrant activation of epithelial cells [10], [11].

2. Material and Methods

From October 2023 to April 2024, 100 women (50 control
and 50 patients) ranging age between 18 and 40 were
participated in a case control study. The ethical conduct of the
study was approved by the Karbala Health Directorate and the
University of Kerbala College of Applied Medical Sciences.
After learning the objectives of the study, all patients as well as
the management of the gynecological and obstetric teaching
hospital gave their consent. Each subject underwent a physical
examination, person's height and weight were recorded by
using kg/m?, the body mass index (BMI) was computed. A
sample of venous blood, about 5 mL, was taken. Gel tubes were
filled with the blood. After letting each blood sample clot, it
was spun for ten minutes to extract the sera and conduct
chemical tests for AMH wusing an enzyme-linked
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immunosorbent assay while a chemiluminescent automated B. Measuring of LH and FSH in Study Groups

immunoassay system (ECL) (Cobas ¢ 411, Roche Diagnostic,
Germany) was used to test other hormones.

A. Statistic Evaluation

This examination is best described as a case-control study.
SPSS (Statistical Package for the Social Sciences, version 24)
was utilized for statistical assessment, and an ANOVA table
with the variation in data measurement that is least substantial
was employed. The data is displayed as mean with standard
deviation (SD) attached. At the (p0.05) threshold, statistical
significance was considered to exist. The comparison between
the groups yielded the P value, or the least significant
difference.

3. Results

A. BMI Comparison Between the Patients and Controls

The relationship between patients and control according to
their BMI was estimated by examining the serum of 50 POI
women and 50 healthy women working as a control group.
Corresponding to the outcomes displayed in figure 1 and table
1. The BMI mean values varied statistically significantly
between the control group (25.8742.56) and the patients’
groups of POI (27.88+4.52).

Table 1
The body mass index mean and standard deviation for girls with and
without POI
Sample  Mean  Std. Deviation P Value
Controls  25.87  2.56 0.007
2
BMIKe/m™  patients  27.88 452

The information displayed as mean + SD
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Fig. 1. Mean of level BMI in POI and control groups

Table 2, figure 2 and figure 3 provided the results, which
indicated a significant increase in FSH levels. (23.56+£25.79) in
women with POI compared with healthy women (5.39+£3.84),
as well as significant increase levels of LH in POI women
(12.95£11.46) in comparison with healthy women (8.54+8.92).
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g. 2. The average FSH level in the control and POI groups
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Fig. 3. The average LH level in the control and POI groups

C. Estradiol and Free Testosterone in Individuals with POI
and a Control Group

The offered records presented in the table 3 and appearing
significantly decreased in Estradiol concentrations of POI
group (20.49+16.54) in contrast to control group (87.59+66.61)
as in figure 4, as well as there was significantly decrease in the
levels of free testosterone of POI groups (0.15+0.15) than
healthy groups (0.24+0.20) as presented in figure 5.

Table 2
Displayed the LH and FSH concentrations of the POI patients as well as the controls group

Parameters Control group, N=50, Mean _SD Patient group, N=50, Mean  SD P value
LH (m.JU/mL) 8.54 892 1295 11.46  0.034
FSH (m.IU/mL)  5.39 3.84 23.65 25.79  0.000
The information displayed as mean + SD
Table 3

Estradiol and Free testosterone in control and POI groups

Parameters Control group, N=50, Mean _ SD Patient group, N=50, Mean _ SD P value
Estradiol (pg/mL) 87.59 66.61 20.49 16.54  0.000
Free testosterone (ng/mL)  0.24 0.20 0.15 0.15 0.012

The data represented as mean = SD
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Fig. 4. Mean of level Estradiol in control and POI groups
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Fig. 5. Mean of free testosterone in control and POI groups

4. Discussion

The World Health Organization (WHO) and the Centers for
Disease Control and Prevention (CDC) define overweight,
obese, and severely obese as having a body mass index (BMI)
of more than 25 kg/m?, 30 kg/m?, and 40 kg/m?, respectively
[12]. Women with a high BMI are more prone than those of
normal weight to have irregular menstrual periods, ovulatory
dysfunction, and disruptions in the hypothalamic-pituitary-
ovarian axis, which can result in greater rates of infertility.
Additionally, research has demonstrated that a woman's high
BMI is a significant risk factor for unfavorable pregnancy
outcomes [13]. Numerous studies have demonstrated the effects
of obesity on the oocyte. Oocyte competence and maturation
may be affected by changes in a variety of hormones, including
those that initiate oocyte maturation, in individuals who are
obese. Adipose tissue is overproduced in obesity because it is
an essential location for the synthesis of steroid hormones and
metabolism [14]. The pulsatile release of gonadotropin-
releasing hormone by the hypothalamus typically stimulates the
pituitary gland to release gonadotropins, such as LH and FSH.
Luteinizing hormone acts primarily on ovarian theca cells that
have LH receptors, which enhances the production of
androgens [15]. The granulosa cells of ovary are impacted by
FSH, which converts androgens made in the theca cells into
estrogens, mainly estradiol, which is necessary for the
development of follicles [16]. In comparison to healthy control
women, women with POI exhibited significantly higher levels
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of FSH, luteinizing hormone (LH), and BMI (J Wu, 2021).

Patients with POI presented with significantly higher FSH
and decreased AMH levels [17]. An increased FSH level is one
of the diagnostic criteria for POI. One would anticipate
hypogonadotrophic hypogonadism if FSH and LH levels were
low. Measuring estradiol levels when POI is suspected is a
helpful adjunct to confirm that it is low, validating the POI
diagnosis [18]. Many physiological processes are negatively
impacted by low estrogen, including moisture, wrinkles,
atrophy of the skin, poor wound healing and barrier function, a
decrease in the perception of one's own beauty, and even
psychological health. Women experiencing changes in their
skin due to menopause look for medical and cosmetic
procedures that will improve their self-image and prevent their
skin from aging, especially on exposed areas like the hands,
neck, and face [19].

The majority of osteoporotic postmenopausal women suffer
bone loss associated with low estrogen levels. An imbalance
between bone production and resumption and an increase in
bone turnover lead to the rapid loss of bone mass. Excessive use
of glucocorticoids can also cause osteoporosis by
demineralizing bone and altering its microscale spatial
heterogeneities, which increases the risk of fracture [20].
Recent studies have revealed alterations in osteocytes during
estrogen deprivation, which may be crucial in the development
of the illness. Advanced knowledge of these alterations is
necessary to determine the effectiveness of osteocyte-targeted
therapeutics in preventing restart and secondary mineralization,
which would shift the paradigm for osteoporosis treatment [21].

Androgens include compounds that can be turned to
testosterone, dihydrotestosterone, and testosterone itself. The
production of circulating testosterone comes from peripheral
conversion of adrenal androgens (50%) and the ovaries (25%)
as well as the adrenal cortex (25%). Furthermore, the
intracellular synthesis of testosterone in target tissues plays a
major role in the female androgen action.5. Reduced
testosterone production after menopause has been connected to
sexual issues [22].

5. Conclusion

Within the current study, The BMI group between (25-29.5
kg/m2) is the most category predispose to have Premature
Ovarian Insufficiency (POI) among the BMI groups in the
study. Increase in levels of FSH and LH, and decrease in levels
of AMH, testosterone, and Estradiol (E2) can act as an
indicators in POI-affected women.
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