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Abstract

One of the most prevalent hormonal disorders affecting women who are of reproductive age is
polycystic ovarian syndrome, a serious public health concern. Insulin resistance is significantly more
common together with hirsutism, polycystic ovaries, and oligo/anovulatory periods as typical
symptoms and other multitude of chronic health issues that impact quality of life are linked to
PCOS.PCOS patient and control group (non-PCOS) hormonal profiles are compared in this study.
TSH, FSH, LH, and AMH are measured in this research. The results clarify the hormonal
irregularities and consequences of PCOS. The data shows that women with PCOS had significantly
greater AMH than controls, with a sensitivity and specificity of 93%.AMH has an NPV and PPV of
83% and 97%, respectively. The majority of PCOS patients reported higher LH levels than the
control group, which had 86% sensitivity and 88% specificity. The LH level is impacted by PCOS,
as seen by the 95% of PPV and 69%, of NPV. The FSH levels of controls and PCOS patients are
comparable. Since FSH levels are comparable, the primary hormonal imbalance in PCOS is probably
elevated LH and AMH. PCOS patients showed higher TSH levels than the control group, which may
cause thyroid issues since 43% of PCOS patients had elevated TSH. These findings illuminate PCOS
hormone abnormalities. Furthermore, people with PCOS are more prone than the general
population to suffer from morbidity related to metabolic and cardiovascular diseases. Understanding
the hormonal imbalances linked to PCOS makes future research easier, which is required to
understand the etiology of PCOS and hormone-regulated PCOS treatment.
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Introduction

Owulation induces the development of a proliferative
cluster of unfinished follicles within the ovaries,
which is related to increased ovarian androgen
production. Clinical signs of PCOS include obesity,
irregular or nonexistent menstruation, and androgen
excess symptoms such as acne and seborrhea.
Currently, a combination of clinical, biochemical,
and ultrasonography criteria are used to diagnose
PCOS. However, there is considerable interest
in using biomarkers to enhance PCOS diagnosis.
Biomarkers are quantitative indicators of a biological
process or condition and their findings can help to
improve diagnostic accuracy and efficiency (Robb
et al., 2016; Califf, 2018; Makoui et al., 2023).

In addition to hyperandrogenism, dyslipidemia,
and hyperinsulinemia, women diagnosed with
Polycystic ovary syndrome (PCOS exhibit elevated
concentrations of anti-Mullerian hormone (AMH)
and luteinizing hormone (LH). LH stimulates
the growth of the corpus luteum following ovulation
and speeds up the generation of progesterone.
Patients with PCOS are unable to establish corpus
luteum and produce low levels of progesterone,
resulting in owvulation failure. Progesterone,
an important pregnancy hormone that promotes
embryo growth and endometrial receptivity
(Taraborrelli, 2015; Hosseinzadeh et al., 2021). Due
to ovulation malfunction, low-dose progesterone
causes infertility or abortion. However, for well-
defined non-PCOS groups, there is a considerable
disparity between hormone assays and a lack of
precision (Rudnicka et al., 2021; Malhotra et al.,
2023) because serological testing is non-invasive
and non-traumatic, it is commonly employed in
therapeutic settings. Furthermore, serum samples are
quite easy to obtain. Six hormones, their metabolites,
and inflammatory cytokines are measured by
serological testing for PCOS: LH, FSH, progesterone,
estrogen, androgen, and prolactin. Accuracy and
specificity in the diagnosis of PCOS may be
enhanced through the combination of serum
indicators (Zheng et al., 2018; Shirin et al., 2021;
Chauhan et al., 2024; Kicinska et al., 2023). Current
research focuses on the discovery of novel biomarker
profiles by comparing soluble inflammatory markers
in the PCOS group to the control population and
focusing on their link with obesity and insulin
resistance measures. The AMH serum level is
currently widely utilized as a prognostic indicator for
fertility potential and as a marker for ovarian reserve
due to its close connection with the number of antral
follicles. We intend to measure AMH, LH, FSH, IN,
TSH, and body weight in both cohorts (with PCOS
and without PCOS as a control).

Materials and Methods

Subjects

A total of 140 people were recruited for
the study, comprising 110 people with PCOS and
30 healthy people as a control group. The participants
ranged in age from 14 to 40 years. Participants fulfill
the Rotterdam criteria for PCOS to participate in the
study. The participants were then requested to
complete an HRQoL questionnaire. The information
was gathered over a three to five-month period, from
July 2021 to November 2021, through collaboration
with the pathology lab and hospital.

Biomarker Assays

The data of biomarker profile (tests) of both
the study group and the control group was collected
from the pathology lab, which was performed using
different biochemical assays specific to the PCOS
biomarker by the same lab. The Chemiluminescent
Microparticle Immunoassay method was employed
to run the assays for each biomarker. Because of its
great sensitivity and specificity for identifying low
quantities of selected biomarkers in serum samples.
The CLIA method was used to assess levels of
insulin, anti-millenarian hormone, TSH, LH, and
FSH (Suresh and Vijayakumar, 2014; Carslake
et al., 2017; Morote et al., 2017; He et al., 2023).

The data obtained was afterward used to
discern disparities in biomarker identification
profiles between the study group and the control
group. This analysis is aimed at getting a deeper
understanding of the underlying mechanisms of the
disease and contributes to the advancement of
diagnostic and therapeutic approaches.

Statistical Analysis

The F-test and two-sample variance tests were
used to examine descriptive statistics between the
PCOS study group and the control group.

Means, standard deviations, sample variation,
and other descriptive statistics were obtained for all
variables. The results were provided as mean
differences, 95% confidence intervals, and p-values.

Results and Discussion

Anti-Mullerian Hormone

The pathogenesis of polycystic ovarian
syndrome (PCOS) is associated with Anti-Mdllerian
Hormone (AMH). AMH elevates androgen levels
through the inhibition of aromatase expression and
FSH-dependent follicle selection (Washington et al.,
2022). AMH is produced by the granulosa cells
inside the ovarian follicles. The major function of
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this entity inhibits the development of nascent
follicles and facilitates the degradation of primordial
follicles. Furthermore, research has shown that it
has a significant impact on ovarian function,
specifically in relation to the development of
follicles. The discovery presented in this study has
significantly expanded the potential uses of the
Anti-Mullerian hormone (AMH) in the field of
gynecology. These applications include a wide
variety of areas, including in vitro fertilization
(IVF), the diagnosis of different ovarian diseases
and cancers, and the exploration of potential future
applications (Dumont et al., 2015; Washington
etal., 2022).

According to the findings of the present study,
a significant majority (92%) of individuals
diagnosed with Polycystic Ovary Syndrome
(PCOS) exhibited elevated production of Anti-
Mdllerian Hormone (AMH), leading to higher
concentrations of this hormone in their bloodstream.
Table 1 presents the descriptive statistics and results
for AHM, as illustrated in Figure 1. The data
presented illustrates substantial variability in
the individual concentrations of Anti-Mullerian
hormone (AMH) among the study group and
the control group. Certain results exhibit unusually
high values, specifically 72.2, 22.42, and 18.21,
whereas the remaining outcomes adhere to a more
customary range. The observed elevation in mean
Anti-Millerian hormone (AMH) levels in the study
group suggests a potential association between
PCOS and increased AMH levels.

To compare the variability of variables in
the study group and the control group, the F-test for
two-sample variances was used. The F-test statistic
was determined to be 141.8. The study group and
the control group had 99 and 19, respectively,
degrees of freedom. The one-tailed p-value obtained
was 1.24237E-17, which is exceedingly small.
The critical value for the one-tailed test was found
to be 1.94 at a significance level of 0.05. The
calculated F-test shows that the variances of the two
groups differ significantly. The variable of the study
group (53.07455354) is significantly more than the
control group’s variance (0.374105263). This shows
that AMH readings in PCOS patients have greater
variables than in the control group.

In conclusion, the F-test results show that there
are substantial variations in the variances of AMH
levels between the study group and the control
group. This finding implies that the two groups
exhibit distinct patterns of variability in AMH
levels, which could indicate the presence of
underlying physiological or hormonal abnormalities
associated with PCOS.

While increased AMH levels are usually
associated with PCOS, they are not the main cause

Table 1. Descriptive statistics of AHM in patients
and control groups

Sr. No. Description PCOS Without PCOS
1 Mean 9.33 3.06
2 Standard Error 0.73 0.14
3 Median 8.20 3.00
4 Mode 6.90 3.20
5 Standard Deviation 7.29 0.61
6 Sample Variance 53.07 0.37
7 Kurtosis 56.68 0.06
8 Skewness 6.67 -0.31
9 Range 69.45 2.20
10 Minimum 2.75 1.80
11 Maximum 72.20 4.00
12 Count 100.00 20.00
13 Confidence Level (95.0%) 1.45 0.29

- 9731505376
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Figure 1. AHM level with PCOS and without PCOS
group

of the disorder. It was also discovered that not all
women with PCOS will have high AMH levels, with
8% being an exception in the current study.
Another study discovered that AMH levels
were considerably greater in the study group than in
the controls (Saxena et al., 2017; Ran et al., 2021;
Vural et al.,, 2022; Sivanandy and Ha, 2023).
Patients with PCOS had a median AMH level of
4.32 ng/ml, which was significantly higher than the
control group’s 2.32 ng/ml (p = 0.001). At a cutoff
of 3.44 ng/ml, AMH demonstrated the highest
diagnostic potential for PCOS when used alone;
its sensitivity and specificity were 93%, and it has
NPV and PPV of 83% and 97%, respectively.
Considering that the sensitivity of 93% was
achieved with a three-out-of-four measure increase
in antimalarial hormone with hyperandrogenism,
oligomenorrhea, and polycystic ovarian morphology
(the fourth increase), AMH was incorporated into
the existing Rotterdam criteria. The sensitivity
was enhanced to 71.11% and 86.67 percent,
respectively, when the PCOM in Rotterdam criteria
were substituted with AMH, OA+HA+AMH
(any two out of three), or OA/HA+AMH. As an
independent marker, AMH levels failed to detect
PCOS adequately, according to the study. However,
when used in conjunction with the established
Rotterdam criteria for PCOS diagnosis, AMH levels
had substantial diagnostic prospects (Wongwananuruk
etal., 2018; Tal et al., 2020; Vural et al., 2022). The
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study also discovered that greater levels of serum
Antimullerian hormone (AMH) in women with
PCOS using assisted reproductive technology
(ART) were related to decreased live birth rates.
A retrospective cohort analysis of 184 PCOS
women who had their first fresh IVF/ICSI cycle was
conducted. The 75th (high) percentile of serum
AMH levels was used to classify the women into
three groups. The parameters of cycle stimulation
and reproductive outcomes were compared between
groups. Females in the low serum AMH group
exhibited a notable increase in live birth rates and
a progressive trend toward higher clinical pregnancy
rates when compared to those in the medium and
high AMH groups (Tal et al., 2020).

PCOS diagnosis and management should
include a thorough examination of symptoms,
medical history, and other hormonal markers,
in addition to AMH values. Consultation with
a healthcare professional is essential for accurate
diagnosis and treatment.

Luteinizing Hormone

Elevated LH (luteinizing hormone) levels play
a critical part in the pathogenesis of polycystic
ovarian syndrome (Bozdag et al., 2019; Fu and
Kuang, 2023). The pituitary gland in the brain
produces LH, which has the main function of
stimulating the ovaries to make and release mature
eggs during the menstrual cycle (Jiang et al., 2022).
The LH level is divided into three categories:
normal, below normal, and above normal. Out of
110 patients, 83% had above-normal LH levels,
4% had below-normal levels, 13% had normal LH
enzyme levels, and which had 86% sensitivity
and 88% specificity. The LH level is impacted by
PCOS, as seen by the 95% of PPV and 69%, of
NPV. Table 2 and Figure 2 show the statistics and
outcomes.

The F-test two-sample for variances was used
to examine the variability (variances) of LH levels
between the study group and the control group. It
was found to have 99 and 19 degrees of freedom,
respectively. The F-statistic calculated was found to
be 4.798621838. The test’s one-tailed p-value was
0.000157284, and the critical value at a significance
level of 0.05 was 1.940921063.

The calculated F-test of 4.798621838 indicates
a significant difference in LH level variances
between the study group and the control group. The
extremely small one-tailed p-value (0.000157284)
provides strong evidence against the null hypothesis
of equal variances. The variance of LH levels in
PCOS patients is significantly higher (25.37072281)
than in the control group, which has a variance of
5.287085263.

This observation is consistent with the
recognized hormonal deregulation associated with
PCQOS, in which elevated LH levels are frequently
detected. The greater variability in LH levels
emphasizes the PCOS condition’s variety and
complexity. This research emphasizes the necessity
of taking individual variability in LH levels into
account while diagnosing and managing PCOS, as
well as the consequences of treatment options.

Fu and Kuang (2023) investigated the effect of
elevated luteinizing hormone (LH) on the clinical
outcomes of ovulation induction (OI) in infertile
and ovulatory patients with polycystic ovarian
syndrome (Vural et al., 2022). The researchers did
a retrospective cohort study in the same institutional
ART facility from January 2013 to May 2019.
835 IUI cycles were collected for the study from
PCOS patients who were treated with letrozole.
During Ol, cohorts were subdivided according to
levels of LH after letrozole treatment (LHIe) and
basal LH (bLH). The OI response and fertility
results of each cohort were evaluated. The chi-square
test was employed to compare the distributions of
categorical variables, while one-way ANOVA was
utilized to analyze the distributions of continuous
variables. Adjustments were made to the effect of
the baseline variables and treatment regimens via
a multivariate approach and 1:1 PS matching. For all

Table 2. Descriptive statistics of LH in patients and
control group

s With Without
Sr. No. Description PCOS PCOS
1 Mean 12.04 4.73
2 Standard Error 0.50 0.51
3 Median 11.85 4.70
4 Mode 12.30 3.00
5 Standard Deviation 5.04 2.30
6 Sample Variance 25.37 5.29
7 Kurtosis 0.98 0.38
8 Skewness 0.18 0.22
9 Range 27.90 9.91
10 Minimum 0.70 0.09
11 Maximum 28.60 10.00
12 Count 100.00 20.00
13 Confidence Level (95.0%) 1.00 1.08
12.03877
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Figure 2. LH level with PCOS and without PCOS
group
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analysis, SPSS software (Version 22.0, SPSS Inc.,
Chicago, IL, USA) was utilized. High LH levels
in PCOS are not definitive indicators of a poor
prognosis for letrozole-induced ovulation, according
to the study’s findings; however, greater LHle may
be a potential predictor of improved Ol outcomes.
It was determined by the researchers that
pre-inhibition of LH secretion is superfluous
(Conforti et al., 2021).

The study also discovered that LH regulates
ovulation of the dominant follicle in the late
follicular phase of the menstrual cycle. The impact
of other SNPs in the LHR gene on PCOS has also
been postulated. However, the findings were in
contrast to the LHR rs6168318 polymorphism,
implying that this variation may be retained in the
examined Chinese community (Bassiouny et al.,
2014; Deswal et al., 2019).

Follicle-Stimulating Hormone

FSH levels are frequently changed in polycystic
ovarian syndrome (PCOS) and play an important
role in the disorder. FSH is a pituitary gland
hormone that plays an important role in the
regulation of the menstrual cycle and the
development of ovarian follicles. Table 3 and Figure
3 show the statistics and outcomes.

The F-test for variances was used to assess the
variability of FSH levels between the study group
and the control group. The F-value calculated is
25.30859158. The F-value is the ratio of the
variances of the two groups. In this scenario, there
is a considerable difference in the variability of FSH
levels between PCOS patients and non-PCOS
individuals. The p-value of the F-value is very
small, about 1.15518E-10 (a very small value near
zero). This p-value indicates that there is
a significant difference in the variability of FSH
levels between the two groups, showing strong
evidence against the null hypothesis.FSH had
a sensitivity of 70% and a specificity of 66%.
The 80% PPV and 54% NPV indicate that PCOS has
an effect on the FSH level.

At a chosen significance level (one-tail),
the crucial F-value is 1.940921063. Because
the calculated F-value is substantially greater than
the critical F-value, the null hypothesis is rejected
and the difference in FSH variability between PCOS
patients and persons without PCOS is statistically
significant. FSH levels in PCOS patients are more
variable, indicating an underlying hormonal
imbalance linked with the illness. These findings
add to our understanding and diagnosis of PCOS by
providing vital insights into its hormonal features.

It is crucial to note that FSH levels might
fluctuate depending on the menstrual cycle stage
and individual circumstances. Furthermore, FSH

Table 3. Descriptive statistics of FHS in PCOS
patients and control group
L. With Without
Sr. No. Description PCOS PCOS

1 Mean 4.81 4.27
2 Standard Error 0.48 0.21
3 Median 3.40 4.37
4 Mode 2.00 5.00
5 Standard Deviation 4.80 0.95
6 Sample Variance 22.99 0.91
7 Kurtosis 30.30 0.23
8 Skewness 4.77 -0.70
9 Range 38.43 3.64
10 Minimum 1.30 2.00
11 Maximum 39.73 5.64
12 Count 100.00 20.00
13 Confidence Level (95.0%) 0.95 0.45

8

‘_E 4.8088 4.2655
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Figure 3. FSH level with PCOS and without PCOS
group

levels in PCOS should be interpreted in conjunction
with other hormonal markers and clinical
examination.

In women with PCOS, FSH has a function in
ovulation. Despite having a weak ovulation
response, women with PCOS and an elevated
LH/FSH ratio at baseline had a greater chance of
achieving clinical pregnancy and live birth than
women with normal LH/FSH. This shows that
despite their unfavorable impact on ovulation, LH
and FSH may have a role in successful conception
in women with PCOS (zZhao et al., 2018;
Abdelghany et al., 2023; Xia et al., 2023).

A 33-year-old woman with primary infertility
and an abnormally high (FSH) level is described in
another study. In order to identify immunological
complexes involving FSH, the authors employed
the subsequent methodologies: a PEG precipitation
test was utilized to identify autoimmune FSH
immunoglobulin complex (macro-FSH), and gel
filtration chromatography was employed to verify
the existence of an FSH-immunoglobulin complex.
The authors also analyzed sperm and evaluated LH
levels before and after PEG precipitation. Magnetic
resonance imaging (MRI) of the pituitary gland
was also done. The study’s findings revealed that
the elevated FSH level was nearly entirely owing to
the existence of an autoimmune FSH immunoglobulin
complex (macro-FSH) (Catteau et al., 2019;
Jozkowiak et al., 2023). The presence of an FSH-
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immunoglobulin complex was confirmed by the gel
filtration profile. The investigators also discovered
that the anti-FSH auto-antibodies were most likely
directed towards the FSH-sub-unit. The research
emphasizes the significance of screening for
anti-FSH auto-antibodies in instances of unexplained
infertility and recurrent IVF failure (Recchia et al.,
2021).

Insulin

Insulin, a pancreatic hormone, plays an
important function in PCOS (Polycystic Ovary
Syndrome). PCOS is a complicated hormonal
condition that affects women’s reproductive and
metabolic systems. Insulin, best known for its
function in blood sugar regulation, also influences
the development and progression of PCOS. Table 4
and Figure 4 show the statistics and outcomes.

As demonstrated in the graph, the level of
insulin resistance and its impact on PCOS
symptoms varies between individuals. The normal
fasting insulin level commonly described is less
than 25 mIU/L. The following insulin fasting value
distribution was observed among the subjects
evaluated:

31 patients had normal results (less than
25 mIU/L).

5 patients had results that were lower than
usual.

64 patients had readings that were higher than
usual.

The F-Test Two-Sample for Variances was
used to compare fasting insulin variability between
two groups: the study group and the control group.
The F statistic, calculated as the variance ratio,
was found to be 26.10244321.

This figure indicates the ratio of fasting insulin
variability between the two groups. The probability
(P) value for the F statistic was found to be
8.71994E-11, indicating the likelihood of attaining
a ratio as extreme as the observed F statistic.
This exceptionally low P value shows that the null
hypothesis of equal variances between the two
groups is strongly supported. For a one-tailed test,
the crucial F value at the stated significance level is
1.940921063. We can conclude that the observed
difference in variances between the two groups is
statistically significant by comparing the estimated
F statistic to the crucial F value. The considerable
difference in fasting insulin level variations between
PCOS patients and the control group could indicate
underlying discrepancies in insulin regulation and
metabolism. PCOS is frequently accompanied by
insulin resistance, which can result in high insulin
levels. The greater variability in fasting insulin
levels found in PCOS individuals suggests more
unpredictability and probable insulin deregulation

Table 4. Descriptive statistics of insulin in PCOS
patient and control group

L. With Without
Sr. No. Description PCOS PCOS

1 Mean 33.54 23.10
2 Standard Error 3.59 157
3 Median 28.00 20.50
4 Mode 28.00 18.00
5 Standard Deviation 35.93 7.03
6 Sample Variance 1291.11 49.46
7 Kurtosis 47.81 0.24
8 Skewness 6.11 0.85
9 Range 328.70 28.00
10 Minimum 1.30 12.00
11 Maximum 330.00 40.00
12 Count 100.00 20.00
13 Confidence Level (95.0%) 7.13 3.29

) 33.543

=

g 231

= ﬁ —

With PCOS Without PCOS
Figure 4. Insulin level with PCOS and without

PCOS group

within this group. Elevated insulin levels and poor
insulin signaling can compromise ovarian function,
resulting in hormonal imbalances and PCOS
symptoms. This study’s findings show that a large
number of patients with insulin levels beyond the
normal range are consistent with the previously
documented link between insulin resistance and
PCOS. It implies that insulin resistance may play
arole in the development or progression of PCOS in
these people.

Detecting and treating insulin resistance in
PCOS individuals is critical for both fertility and
long-term health. A nutritious diet, regular exercise,
weight control, and stress reduction can all assist in
enhancing insulin sensitivity and lower insulin
resistance. To regulate insulin levels and promote
ovulation and menstrual regularity, pharmacological
therapies such as insulin-sensitizing drugs (e.g.,
metformin) may be prescribed in some circumstances.
Another group of scientists contends that not all
women with PCOS should be treated for insulin
resistance because the severity of insulin resistance
varies among women with PCOS, and ISDs are not
always the optimal treatment. Treatment should
instead target specific metabolic or reproductive
issues. According to the authors, the metabolic
examination of women with PCOS should focus
on recognizing abnormalities that may require
intervention, such as impaired fasting glucose,
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impaired glucose tolerance, metabolic syndrome,
and LDL levels. The study also looks at the
effectiveness of other ISDs, such as metformin
and thiazolidinediones in treating PCOS-related
symptoms such as monthly irregularity, ovulation
rates, and hirsutism. The authors do warn, however,
that 1SDs are not a cure-all and should not be used
as a first-line therapy for infertility or hirsutism.
Overall, the authors believe that more study is
needed to determine the effectiveness of ISDs in
improving metabolic endpoints in women with
PCOS (Unluhizarci et al., 2021; Nguyen, 2023).

Thyroid-Stimulating Hormone

We investigated the association between TSH
levels and PCOS in this study. TSH is a critical
hormone involved in thyroid function regulation,
and elevated levels can indicate thyroid
malfunction. The distribution of TSH levels in
women with PCOS was compared, and the
relevance of deviations from the normal range was
investigated. Table 5 contains the statistics. TSH
levels in the normal range are normally between
0.5 and 5.0 mIU/L. In our study, TSH levels were
classified as normal (within the normal range),
below normal (less than 0.5 mlU/L), and above
normal (more than 5.0 mIU/L). The distribution of
TSH levels among research participants found that
55% had TSH levels within the normal range,
2% had values below normal, and 43% had values
above normal. Elevated TSH levels may indicate
hypothyroidism or sub-clinical hypothyroidism,
both of which are common in women with PCOS.

These findings are consistent with a prior study
that found a higher prevalence of thyroid problems
in women with PCOS than in the general
population. Thyroid dysfunction can have serious
consequences for PCOS women. It might aggravate
preexisting hormonal abnormalities, resulting in
irregular menstrual periods, anovulation, and
infertility. Furthermore, thyroid dysfunction and
PCOS share characteristics such as insulin
resistance, which can exacerbate metabolic and
hormonal imbalances.

To assess the variability of TSH values
between persons in the study group and the control
group, the F-Test Two-Sample for Variances was
used. The outcomes are as follows:

Variable 1 has 99 degrees of freedom (df),
while Variable 2 has 19.

F-value: 26.10244321

8.71994E-11 P-value (one tail)

1.940921063 is the critical F-value (one tail).

The estimated F-test of 26.10244321 indicates
the variation of TSH levels in the study group
and the control group. A low p-value (8.71994E-11)
suggests strong evidence against the null

hypothesis, implying that the difference in variances
between the two groups is not attributable to random
chance. The p-value is less than the threshold of
significance (usually set at 0.05), confirming the
conclusion that the variation of TSH levels changes
considerably between patients with PCOS and the
control group.

Table 5. Descriptive Statistics of TSH with PCOS and

without PCOS group
L. With Without
Sr. No. Description PCOS PCOS
1 Mean 5.97 8.00
2 Standard Error 0.60 1.72
3 Median 4.26 4.00
4 Mode 2.80 4,00
5 Standard Deviation 5.99 7.68
6 Sample Variance 35.90 59.02
7 Kurtosis 8.08 -0.86
8 Skewness 2.58 0.90
9 Range 33.10 21.60
10 Minimum 0.40 0.90
11 Maximum 33.50 22.50
12 Count 100.00 20.00
13 Confidence Level (95.0%) 1.19 3.60

It was investigated how TSH affected the
outcomes of in vitro fertilization in individuals
with PCOS and normal thyroid function. 3190
individuals underwent IVF-ET (embryo transfer)
at the Department of Human Reproductive Center,
Renmin Hospital Hubei University of Medicine,
between January 2017 and July 2021. 594 patients
were categorized as having PCOS, while 2595 did
not. Comparisons were made regarding the
outcomes of IVF-ET in the two groups. Utilizing
multi-factor linear regression analysis, the
relationship between pertinent variables and oocyte
maturation in PCOS patients was investigated.
Oocyte maturation refers to the physiological
transformation of an egg cell into a state suitable for
fertilization. To assess TSH’s effect on oocyte
maturation in PCOS patients, the researchers
additionally developed a receiver operating
characteristic (ROC) curve. A ROC curve is a visual
depiction that illustrates the performance of a binary
classifier system as the discrimination threshold is
modified. The PCOS patients were subsequently
divided into two groups according to their TSH
levels using the ROC criterion of TSH 2.98: TSH
2.98 group (n = 454) and TSH 2.98 group (n = 141).
In order to determine whether TSH affected the
outcomes of IVF-ET in patients with PCOS and
normal thyroid function, we compared the results of
IVF-ET in the two groups.

In each PCOS patient, TSH was found to be
inversely associated with oocyte maturation,
according to the study’s results. Compared to the
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general population, TSH levels are elevated in
PCOS patients with normal thyroid function;
furthermore, they exhibit an inverse correlation with
egg maturation in in vitro fertilization.

The authors advise that in patients with PCOS
and normal thyroid function when TSH levels
exceed 2.98ulU/ml, pre-IVF intervention may be
beneficial in facilitating egg maturation (Rushing
and Santoro, 2021; Escobar-Morreale, 2022; Xu
etal., 2022;).

Body Weight

Identifying the pathogenic pathways may be
challenging since obesity and PCOS frequently co-
occur. The relationship between insulin resistance
and cardiometabolic dysfunction with obesity and
PCOS is intrinsically complicated. As a result,
gaining weight and being obese promote PCOS
development (Rushing and Santoro, 2021; Fan
et al., 2023). The metabolic condition of polycystic
ovarian syndrome is a key illustration. It is linked to
insulin resistance, has cardiometabolic risk as one of
its symptoms, and is considerably exacerbated by
obesity (Barber et al., 2017; Barber et al., 2019;
Barber and Franks, 2021).

The following results were obtained from
a comparison of body weight between the study
group and the control group. Mean: The average
body weight of those with PCOS was 63.72 kg,
whereas those without PCOS weighed 61.00 kg.
This implies that patients with PCOS had somewhat
higher body weight on average than the control
group. Standard Error: Individuals with PCOS had a
standard error of 1.61 kg, while those without PCOS
had a standard error of 3.33 kg. When compared to
the control group, the PCOS group has a reduced
standard error, indicating a more precise estimate of
the mean body weight.

Median: The median weight for people with
PCOS was 62.20 kg, while it was 57.50 kg for
people without PCOS. The median reflects the
data’s midpoint, suggesting that 50% of people in
each group had a weight less than this number and
50% had a weight greater than this value.

Mode: The mode represents the value that
appears the most frequently in a dataset. The PCOS
group had a weight mode of 60.00 kg, while the
control group had a weight mode of 55.00 kg. This
implies that more people in the PCOS group had
weights around 60.00 kg than in the control group.

Standard Deviation: The standard deviation
quantifies the data’s dispersion or variability. The
standard deviation for body weight in the PCOS
group was 16.09 kg, and 14.91 kg in the control
group. These results show that people with PCOS
have slightly more fluctuation in body weight than
the control group.

Kurtosis is a measure of the distribution’s
shape. A higher kurtosis number suggests a higher-
peaked distribution, whereas a lower value indicates
a flatter distribution. The kurtosis for body weight
in this example was 1.13 in the PCOS group and
0.04 in the control group. Both groups had slightly
positive kurtosis, indicating a peaked distribution.

Skewness: Skewness assesses the distribution’s
asymmetry. The skewness rating of 0 shows that
the distribution is fully symmetrical. Body weight
skewness was 0.84 in the PCOS group and 0.83 in
the control group. Both groups had somewhat
positive skewness, indicating a little tail to the right
in the body weight distribution.

Range: The range represents the difference
between the dataset’s maximum and minimum
values. body weight ranged between 89.70 kg in the
PCOS group and 55.30 kg in the control group. This
suggests that people with PCOS had a greater range
of body weights than the control group.

Minimum and Maximum: The lowest and
highest weights observed in each group are
represented by the minimum and maximum
numbers. The PCOS group’s minimum weight was
30.30 kg, while the control group’s was 42.00 kg.
The greatest weight in the PCOS group was 120.00
kg, while it was 97.30 kg in the control group.

Sum: The sum is the sum of all the weights in
each category. The PCOS group’s total body weight
was 6,371.80 kg, while the control group’s total
body weight was 1,219.90 kg. This means that the
total weight of people with PCOS was considerably
higher than the control group

Confidence Level 95.0%: The confidence
level specifies the range of possibilities for the
genuine population meaning. The 95% confidence
interval for body weight in the PCOS group was
3.19 kg, and 6.98 kg in the control group. These
intervals indicate that, with 95% confidence,
the true population means of body weight in the
PCOS group is within 3.19 kg of the sample mean,
while it is within 6.98 kg of the sample mean in the
control group.

Individuals with PCOS have slightly higher
body weight than those without PCOS, according to
the findings. The PCOS group had somewhat higher
mean, median, and mode body weight values. The
PCOS group also had slightly higher variability and
a wider range of body weights. Table 6 and Figure
5 illustrate the statistics.

38% to 88% of women with PCOS are
overweight or obese (Wekker et al., 2020; Dumesic
et al., 2015). According to data from the Northern
Finland Birth. Cohort (NFBC) 1966, body mass
index (BMI) is significantly correlated with PCOS
symptoms at all ages (Lizneva et al., 2016).
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Table 6. Descriptive statistics of body weight The low P values for LH and FSH,
parameters respectively, of 0.000157284 and 1.16E-10,
_ _ significantly reject the null hypothesis. These
Sr. No. Description PVg'(t)hS Vg'éfggt findings demonstrate the validity of the study,
1 v providing strong evidence to counter the null
ean 63.72 61.00 ) - ;
2 Standard Error 161 3.33 hypothesis and emphasizing the crucial roles that
3 Median 62.20 57.50 LH, FSH, Insulin, TSH, and AMH play in triggering
4 Mode 60.00 55.00 the observed hormonal alterations in PCOS.
5 Standard Deviation 16.09 14.91
6 Sample Variance 258.89 222.44
7 Kurtosis 1.13 0.04 .
8 Skewness 0.84 0.83 Conclusions
9 Range 89.70 55.30
1(1) ,'\\A’"”'.m”m 3030 42.00 The findings of this study shed light on the hormonal
aximum 120.00 97.30 It . . i
12 Sum 6371.80 121990 abnormalities Im_ked ywth_ quyc_ystlc Ovary
13 Count 100.00 20.00 Syndrome and their possible implications for those
14 Confidence Level (95.0%) 3.19 6.98 suffering from the disorder. The results show
that there are substantial changes in the levels of
Anti-Mullerian Hormone (AMH), Luteinizing
Hormone (LH), Follicle-Stimulating Hormone
63.718 60.995

Weight (Kg)

With PCOS

Without PCOS

Figure 5. Body weight of the patients and control
group

Hormones vs P -value

0.04
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6.4E-05
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Hormones

Figure 6. Hormones p-value bar chart

Cohort (NFBC) 1966, body mass index (BMI)
is significantly correlated with PCOS symptoms
at all ages (Lizneva et al., 2016). Additionally,
clinically significant improvements in the
reproductive, hyperandrogenic, and metabolic
characteristics of PCOS sometimes follow moderate
weight loss of about 5% (Ollila et al., 2016; Morley
et al., 2017; Silvestris et al., 2018).

The combined P values for the hormone
analysis in this inquiry range from 8.72E-11 (insulin
and TSH) to 1.24237E-17 (AMH), consistently
showing a high degree of statistical significance.

(FSH), and Thyroid-Stimulating Hormone (TSH)
between PCOS patients and the control group.

The majority of PCOS patients had elevated
AMH levels, indicating increased synthesis of this
hormone. AMH, which is known to limit follicle
formation and promote follicular degeneration,
could be involved in the Pathophysiology of PCOS.
This data emphasizes the possibility of a link
between PCOS and high AMH levels. The study
emphasizes the importance of LH in PCOS, as the
majority of PCOS patients had above-normal LH
levels. In PCOS, the hormone LH, which stimulates
the ovaries to create and release mature eggs, is
deregulated. Higher LH levels in PCOS patients
highlight the significance of this hormone in the
development and expression of the condition. In
contrast, there was no significant difference in FSH
levels between PCOS patients and the control group.
This shows that increased LH rather than FSH is
the major hormonal imbalance in PCOS. FSH,
which is involved in follicle growth, appears to be
unaffected in PCOS individuals. The study also
found that people with PCOS had a larger
proportion of above-normal TSH levels, indicating
a possible relationship between PCOS and thyroid
dysfunction. TSH, which regulates thyroid function,
may contribute to the metabolic abnormalities that
are frequently linked with PCOS.

Overall, the study’s findings contribute to
a better knowledge of the hormonal profile of PCOS
and emphasize the complexities of the hormonal
abnormalities in this disorder. The findings
highlight the need for more investigation into the
underlying mechanisms and potential treatment
techniques for PCOS’s particular hormonal
imbalance. Understanding the complicated interplay
of hormones in PCOS can lead to the development
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of tailored therapies and personalized methods to
manage this complex illness.

Acknowledgment

I extend my heartfelt appreciation to Navrang
Hospital and Nursing Home for their unwavering
support in  my research endeavors. Their
collaboration and provision of crucial data have
played a pivotal role in enriching my research. I am
grateful for the opportunity to integrate real-world
insights from such a reputable institution.

References

Abdelghany, A., Abohashim, M.F., Aemmaar, W.A.E., Elsayed,
R.A., and Saleh, S. (2023). Predictive value of follicular
stimulating hormone on luteinizing hormone ratio for
ovarian response to simple ovulation induction in patients
with polycystic ovarian syndrome. The Egyptian Journal
of Hospital Medicine, 92(1):5474-5477. https://doi.org/
10.21608/ejhm.2023.305784

Barber, T.M. and Franks, S. (2021). Obesity and polycystic ovary
syndrome. Clinical Endocrinology, 95(4):531-541.
https://doi.org/10.1111/cen.14421

Barber, T.M., Hanson, P., Weickert, M.O., and Franks, S. (2019).
Obesity and polycystic ovary syndrome: implications for
pathogenesis and novel management strategies. Clinical
Medicine Insights: Reproductive Health, 13:1-9
https://doi.org/10.1177/1179558119874042

Barber, T.M., Joharatnam, J., and Franks, S. (2017). Pathogenesis
and Management of Adiposity and Insulin Resistance in
Polycystic Ovary Syndrome (PCOS). In: Freemark, M.
(eds). Pediatric Obesity. Contemporary Endocrinology.
Humana Press, Cham. https://doi.org/10.1007/978-3-319-
68192-4_36

Bassiouny, Y.A., Rabie, W.A., Hassan, A.A., and Darwish, R.K.
(2014). Association of the luteinizing hormone/
choriogonadotropin receptor gene polymorphism with
polycystic ovary syndrome. Gynecological Endocrinology,
30(6):428-430. https://doi.org/10.3109/09513590.2014.895982

Bozdag, G., Mumusoglu, S., Coskun, Z.Y., Yarali, H,
and Yildiz, B.O. (2019). Anti-Millerian hormone as
a diagnostic tool for PCOS under different diagnostic
criteria in an unselected population. Reproductive
BioMedicine Online, 39(3):522-529. https://doi.org/
10.1016/j.rbmo.2019.04.002

Califf, R.M. (2018). Biomarker definitions and their applications.
Experimental Biology and Medicine, 243(3):213-221.
https://doi.org/10.1177/1535370217750088

Carslake, H.B., Pinchbeck, G.L., and McGowan, C.M. (2017).
Evaluation of a chemiluminescent immunoassay for
measurement of equine insulin. Journal of Veterinary
Internal Medicine, 31(2):568-574. https://doi.org/10.1111/
jvim.14657

Catteau, A., Bach-Ngohou, K., Blin, J., Barriére, P., Fréour, T.,
and Masson, D. (2019). Abnormally Elevated Follicle-
Stimulating Hormone (FSH) Level in an Infertile Woman.
Case Reports in Endocrinology, 2019:3071649.
https://doi.org/10.1155/2019/3071649

Chauhan, N., Pareek, S., Rosario, W., Rawal, R., and Jain, U.
(2024). An insight into the state of nanotechnology-based
electrochemical  biosensors for PCOS  detection.
Analytical Biochemistry, 687:115412. https://doi.org/
10.1016/j.ab.2023.115412

Conforti, A., Esteves, S.C., Humaidan, P., Longobardi, S.,
D’Hooghe, T., Orvieto, R., Vaiarelli, A., Cimadomo, D.,
Rienzi, L., Ubaldi, F.M., Zullo, F., and Alviggi, C. (2021).
Recombinant human luteinizing hormone co-treatment in
ovarian stimulation for assisted reproductive technology in
women of advanced reproductive age: A systematic
review and meta-analysis of randomized controlled trials.
Reproductive Biology and Endocrinology, 19(1):91.
https://doi.org/10.1186/s12958-021-00759-4

Deswal, R., Nanda, S., and Dang, A.S. (2019). Association of
Luteinizing hormone and LH receptor gene polymorphism
with susceptibility of Polycystic ovary syndrome. Systems
Biology in Reproductive Medicine, 65(5):400-408.
https://doi.org/10.1080/19396368.2019.1595217

Dumesic, D.A., Oberfield, S.E., Stener-Victorin, E., Marshall,
J.C., Laven, J.S., and Legro, R.S. (2015). Scientific
statement on the diagnostic criteria, epidemiology,
pathophysiology, and molecular genetics of polycystic
ovary syndrome. Endocrine Reviews, 36(5):487-525.
https://doi.org/10.1210/er.2015-1018

Dumont, A., Robin, G., Catteau-Jonard, S., and Dewailly, D.
(2015). Role of Anti-Mullerian  Hormone in
pathophysiology, diagnosis and treatment of Polycystic
Ovary Syndrome: A review. Reproductive Biology
and Endocrinology, 13(1):137. https://doi.org/10.1186/
$12958-015-0134-9

Escobar-Morreale, H.F. (2022). Defining PCOS: A syndrome
with an intrinsic heterogeneous nature. Polycystic Ovary
Syndrome, 2022:3-13. https://doi.org/10.1016/b978-0-12-
823045-9.00012-2

Fan, H., Ren, Q., Sheng, Z., Deng, G., and Li, L. (2023). The role
of the thyroid in polycystic ovary syndrome. Frontiers in
Endocrinology, 14:1242050. https://doi.org/10.3389/
fendo.2023.1242050

Fu, W. and Kuang, Y. (2023). Role of luteinizing hormone
elevation in outcomes of ovulation induction with
letrozole for polycystic ovary syndrome. Frontiers in
Medicine, 10:1113840. https://doi.org/10.3389/fmed.
2023.1113840

He, Y.-C., Su,K.-Z., Cai, J., Meng, Q.-X., Wu, Y.-T., and Huang,
H.-F. (2023). Serum Anti-Millerian hormone levels are
associated with perinatal outcomes in women undergoing
IVF/ICSI: A multicenter retrospective cohort study.
Frontiers in Endocrinology, 14:1081069. https://doi.org/
10.3389/fend0.2023.1081069

Hosseinzadeh, P., Barsky, M., Gibbons, W.E., and Blesson, C.S.
(2021). Polycystic ovary syndrome and the forgotten
uterus. F&S Reviews, 2(1):11-20. https://doi.org/
10.1016/j.xfnr.2020.12.001

Jiang, S., Chen, L., Gao, Y., Xi, Q., Li, W., Zhao, X., and Kuang,
Y. (2022). The effect of spontaneous LH surges on
pregnancy outcomes in patients undergoing letrozole-
HMG IUI: a retrospective analysis of 6,285 cycles.
Frontiers in Endocrinology, 13:880538. https://doi.org/
10.3389/fendo.2022.880538

Jozkowiak, M., Piotrowska-Kempisty, H., Kobylarek, D.,
Gorska, N., Mozdziak, P., Kempisty, B., Rachon, D., and
Spaczynski, R.Z. (2023). Endocrine disrupting chemicals
in polycystic ovary syndrome: the relevant role of the
theca and granulosa cells in the pathogenesis of the ovarian
dysfunction. Cells, 12(1):174. https://doi.org/10.3390/
cells12010174

Kicinska, A.M., Stachowska, A., Kajdy, A., Wierzba, T.H., and
Maksym, R.B. (2023). Successful implementation of
menstrual cycle biomarkers in the treatment of infertility
in polycystic ovary syndrome-case report. Healthcare,
11(4):616. https://doi.org/10.3390/healthcare11040616

Lizneva, D., Suturina, L., Walker, W., Brakta, S., Gavrilova-
Jordan, L., and Azziz, R. (2016). Criteria, prevalence, and
phenotypes of polycystic ovary syndrome. Fertility and



Suranaree J. Sci. Technol. Vol. 31 No. 2; March - April 2024

030177-11

Sterility, 106(1):6-15. https://doi.org/10.1016/j.fertnstert.
2016.05.003

Makoui, M.H., Fekri, S., Makoui, R.H., and Ansari, N. (2023).
Individual effects of GSTM1 and GSTT1 polymorphisms
on the risk of polycystic ovarian syndrome: A systematic
review and meta-analysis. Journal of Turkish Society of
Obstetric and Gynecology, 20(4):314-319. https://doi.org/
10.4274/tjod.galenos.2023.66263

Malhotra, N., Arora, T., Suri, V., Jena, S.K., Verma, A., Gowri,
M., Kapoor, N., Chalga, M.S., Kulkarni, B., and Kamath,
M.S. (2023). Publisher Correction: Individualized lifestyle
intervention in PCOS women (IPOS): a study protocol for
a multicentric randomized controlled trial for evaluating
the effectiveness of an individualized lifestyle intervention
in PCOS women who wish to conceive. Trials, 24(1):486.
https://doi.org/10.1186/s13063-023-07535-2

Morley, L.C., Tang, T., Yasmin, E., Norman, R.J., and Balen,
A.H. (2017). Insulin-sensitising drugs (metformin,
rosiglitazone, pioglitazone, D-chiro-inositol) for women
with polycystic ovary syndrome, oligo amenorrhoea and
subfertility. Cochrane Database of Systematic Reviews,
11:CD003053. https://doi.org/10.1002/14651858.cd003053.pub6

Morote, J., Comas, |., Ferrer, R., Planas, J., Celma, A., and Regis,
L. (2017). Accuracy of serum luteinizing hormone and
serum testosterone measurements to assess the efficacy of
medical castration in prostate cancer patients. Journal of
Biomedical Science, 24(1):81. https://doi.org/10.1186/
$12929-017-0386-0

Nguyen, H.D. (2023). Exposure to mixed chemicals elevated
triiodothyronine (T3) and follicle-stimulating hormone
(FSH) levels: Epidemiology and in silico toxicogenomic
involvement. Environmental Science and Pollution
Research, 30(38):88803-88823. https://doi.org/10.1007/
$11356-023-28704-5

Ollila, M.-M.E., Piltonen, T., Puukka, K., Ruokonen, A.,
Jérvelin, M.-R., Tapanainen, J.S., Franks, S., and Morin-
Papunen, L. (2016). Weight gain and dyslipidemia in early
adulthood associate with polycystic ovary syndrome:
prospective cohort study. The Journal of Clinical
Endocrinology and  Metabolism,  101(2):739-747.
https://doi.org/10.1210/jc.2015-3543

Ran, Y., Yi, Q., and Li, C. (2021). The relationship of anti-
mullerian hormone in polycystic ovary syndrome patients
with different subgroups. Diabetes, Metabolic Syndrome
and Obesity: Targets and Therapy, 14:1419-1424.
https://doi.org/10.2147/dms0.5299558

Recchia, K., Jorge, A.S., Pessda, L.V. de F., Botigelli, R.C.,
Zugaib, V.C., De Souza, A.F., Martins, D. dos S,
Ambrésio, C.E., Bressan, F.F., and Pieri, N.C.G. (2021).
Actions and roles of FSH in germinative cells.
International Journal of Molecular Sciences, 22(18):
10110. https://doi.org/10.3390/ijms221810110

Robb, M.A., Mclnnes, P.M., and Califf, R.M. (2016).
Biomarkers and surrogate endpoints. JAMA, 315(11):
1107-1108, 1107. https://doi.org/10.1001/jama.2016.2240

Rudnicka, E., Kunicki, M., Calik-Ksepka, A., Suchta, K.,
Duszewska, A., Smolarczyk, K., and Smolarczyk, R.
(2021). Anti-Mdllerian Hormone in pathogenesis,
diagnostic and treatment of PCOS. International Journal of
Molecular  Sciences, 22(22):12507. https://doi.org/
10.3390/ijms222212507

Rushing, J.S. and Santoro, N. (2021). Fertility issues in
polycystic  ovarian  disease. Endocrinology and
Metabolism Clinics of North America, 50(1):43-55.
https://doi.org/10.1016/j.ecl.2020.10.004

Saxena, U., Ramani, M., and Singh, P. (2017). Role of AMH as
diagnostic tool for polycystic ovarian syndrome. The
Journal of Obstetrics and Gynecology of India, 68(2):117-
122. https://doi.org/10.1007/s13224-017-1066-4

Shirin, S., Murray, F., Goshtasebi, A., Kalidasan, D., and Prior,
J.C. (2021). Cyclic progesterone therapy in androgenic

polycystic ovary syndrome (PCOS)-A 6-month pilot study
of a single woman’s experience changes. Medicina,
57(10):1024. https://doi.org/10.3390/medicina57101024

Silvestris, E., De Pergola, G., Rosania, R., and Loverro, G.
(2018). Obesity as disruptor of the female fertility.
Reproductive Biology and Endocrinology, 16(1):22.
https://doi.org/10.1186/s12958-018-0336-z

Sivanandy, M.S. and Ha, S.K. (2023). The role of serum anti-
mullerian hormone measurement in the diagnosis of
polycystic ovary syndrome. Diagnostics, 13(5):907.
https://doi.org/10.3390/diagnostics13050907

Suresh, S. and Vijayakumar, T. (2014). Correlations of insulin
resistance and serum testosterone levels with Ih:fsh ratio
and oxidative stress in women with functional ovarian
hyperandrogenism.  Indian  Journal of  Clinical
Biochemistry, 30(3):345-350. https://doi.org/10.1007/
512291-014-0447-z

Tal, R., Seifer, C.M., Khanimov, M., Seifer, D.B., and Tal, O.
(2020). High serum Antimullerian hormone levels are
associated with lower live birth rates in women with
polycystic ovarian syndrome undergoing assisted
reproductive technology. Reproductive Biology and
Endocrinology, 18(1):20. https://doi.org/10.1186/512958-
020-00581-4

Taraborrelli, S. (2015). Physiology, production and action of

progesterone. Acta Obstetricia Et Gynecologica
Scandinavica, 94(s161):8-16. https://doi.org/10.1111/
a0gs.12771

Unluhizarci, K., Karaca, Z., and Kelestimur, F. (2021). Role of
insulinand insulin resistance in androgen excess disorders.
World Journal of Diabetes, 12(5):616-629. https://doi.org/
10.4239/wjd.v12.i5.616

Vural, F., Vural, B., Kardas, E., Coskun, A. D. E., and Yildirim,
frem. (2022). The diagnostic performance of antimullerian
hormone for polycystic ovarian syndrome and polycystic
ovarian morphology. 16 August 2022, PREPRINT
(Version 1) available at Research Square. https://doi.org/
10.21203/rs.3.rs-1895155/v1

Washington, J.K., Manivasakan, J., Kala, P.G., and Sasikala, R.
(2022). Association of anti-mullerian hormone and free
androgen index level on response to clomiphene citrate in
PCOS infertile women. Gynecology and Obstetrics
Clinical Medicine, 2(4):203-207. https://doi.org/10.1016/
j.gocm.2022.11.003

Wekker, V., Van Dammen, L., Koning, A., Heida, K.Y., Painter,
R.C., Limpens, J., Laven, J.S.E., Roetersvan Lennep, J.E.,
Roseboom, T.J., and Hoek, A. (2020). Long-term
cardiometabolic disease risk in women with PCOS:
a systematic review and meta-analysis. Human
Reproduction Update, 26(6):942-960. https://doi.org/
10.1093/humupd/dmaa029

Wongwananuruk, T., Panichyawat, N., Indhavivadhana, S.,
Rattanachaiyanont, M., Angsuwathana, S., Techatraisak,
K., Pratumvinit, B., and Sa-nga-areekul, N. (2018).
Accuracy of Anti-Miillerian hormone and total follicles
count to diagnose polycystic ovary syndrome in
reproductive women. Taiwanese Journal of Obstetrics and
Gynecology, 57(4):499-506. https://doi.org/10.1016/
j.tj0g.2018.06.004

Xia, Q., Xie, L., Wu, Q., Cong, J., Ma, H., Li, J., Cai, W., and
Wu, X. (2023). Elevated baseline LH/FSH ratio is
associated with poor ovulatory response but better clinical
pregnancy and live birth in Chinese women with PCOS
after ovulation induction. Heliyon, 9(1):e13024.
https://doi.org/10.1016/j.heliyon.2023.e13024

Xu, S., Zhang, Y., Qiang, C., and Zhang, C. (2022). Effect of
TSH on oocyte maturation of PCOS patients with normal
thyroid function in IVF. Reproductive Biology and
Endocrinology, 20(1):133. https://doi.org/10.1186/s12958-
022-01005-1



030177-12 PCOS Network: Hormonal & Demographic Influences

Zhao, L., Zhu, C., Chen, Y., Chen, C., Cheng, J., Xia, F., Wang,
N., and Lu, Y. (2018). LH/FSH ratio is associated with
visceral adipose dysfunction in chinese women older than
55. Frontiers in Endocrinology, 9:419. https://doi.org/
10.3389/fend0.2018.00419

Zheng, Q., Zhou, F., Cui, X., Liu, M., Li, Y., Liu, S., Tan, J., and
Yan, Q. (2018). Novel Serum Biomarkers Detected by
Protein Array in Polycystic Ovary Syndrome with Low
Progesterone  Level.  Cellular  Physiology and

Biochemistry, 46(6):2297-2310. https://doi.org/10.1159/
000489619



