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Introduction

Infertility is usually defined as failure to 
conceive even after 12 months of regular 
and unprotected sexual intercourse. It is a 
significant global health issue that affects 
approximately 8–12% of the couples 

worldwide.1 The burden of infertility is 
significant in developing countries where 
infertility not only is a medical issue but 
also has  serious social and psychological 
consequences. In India the prevalence of 
infertility is estimated to be around 10–14%, 
with variations based on socio-demographic 
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Abstract

Background: Hormonal imbalances play a pivotal role in female infertility, 
affecting various endocrine pathways that warrant comprehensive 
evaluation.

Objective: To analyze correlations between thyroid-stimulating hormone 
(TSH), prolactin, luteinizing hormone (LH), follicle-stimulating hormone 
(FSH), estrogen, and progesterone in women with infertility.

Methods: This retrospective observational study was conducted at the 
Department of Obstetrics and Gynecology of Prakash institute of Medical 
Sciences, India, between January 2024 and December 2024. Medical 
records of 140 women (90 with primary infertility and 50 with secondary 
infertility) aged 19–45 years were analyzed over a one-year period. 
Hormonal profiles including TSH, prolactin, LH, FSH, estrogen, and 
progesterone were analyzed. Statistical analyses were performed using 
the SPSS 23.0 software and  a p-value of less than 0.05 was considered 
statistically significant.

Results: Women with primary infertility were younger and had a shorter 
duration since marriage compared to those with secondary infertility 
(p<0.001). Irregular menstrual cycles were significantly more common 
in primary infertility cases (p=0.002). Thyroid dysfunction was seen in 
25% of cases, with hypothyroidism as the most common thyroid function 
abnormality (14.9%). A strong positive correlation was found between 
TSH and prolactin levels (r=0.821, p<0.05), whereas a significant 
negative correlation was present between TSH and LH (r=-0.73, p<0.05) 
and FSH (r=-0.41, p<0.05). Correlations between TSH and estrogen or 
progesterone was not found to be statistically significant (P>0.05).

Conclusion: TSH levels significantly correlate with prolactin, LH, and 
FSH levels in women with infertility. These findings underscore the 
importance of comprehensive endocrine evaluation of women with 
infertility to optimize diagnosis and management strategies. 

Keywords: Hormonal imbalance, infertility, prolactin, thyroid-
stimulating hormone
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factors. Since female infertility accounts 
for approximately  40-50% of all infertility 
cases it is important to have an in-depth 
understanding of the etiological factors and 
underlying mechanisms involved in female’s 
infertility.2

Female infertility is multifactorial and 
its causes ranges from anatomical, genetic, 
environmental, and lifestyle factors to 
endocrine and metabolic dysfunctions. 
Structural abnormalities (tubal blockage, 
congenital uterine anomalies and uterine 
fibroids) can interfere with fertilization 
and implantation.3 Genetic disorders 
(chromosomal abnormalities and mutations 
affecting ovarian function) can lead to primary 
ovarian insufficiency. Lifestyle factors such 
as obesity, stress, smoking and exposure to 
environmental toxins also affect fertility in 
women. However, one of the most common yet 
underdiagnosed causes of infertility in women 
is hormonal imbalances particularly involving 
thyroid hormones, gonadotropins, and 
prolactin.4 Thyroid dysfunction can result in 
altered sex hormone-binding globulin (SHBG) 
levels, abnormal follicular development and 
luteal phase defects.5

Follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) are key 
gonadotropins that are known to regulate 
follicular maturation and ovulation. 
Disturbances in their secretion can lead to 
ovulatory dysfunction which is a leading cause 
of infertility in women.6 Elevated FSH levels 
is suggestive of diminished ovarian reserve. 
Altered LH secretion patterns are commonly 
seen in  polycystic ovary syndrome (PCOS) 
which is a major cause of anovulatory cycles 
leading to infertility. Prolactin is involved in the 
regulation of the HPO axis. Hyperprolactinemia 
is known to suppress gonadotropin-releasing 
hormone (GnRH) secretion thereby causing 
decreased FSH and LH levels resulting  in 
anovulation and menstrual irregularities.7

The relationship between thyroid 
hormones, FSH, LH and prolactin is complex. 
Thyroid dysfunction can significantly affect 
the secretion of gonadotropins as well as 
prolactin.8 In women with hypothyroidism 
elevated thyrotropin-releasing hormone 
(TRH) levels stimulate prolactin secretion 
which in turn inhibits FSH and LH release. 
All these hormonal changes impair follicular 
development and ovulation. Hyperthyroidism 
has been associated with suppressed TSH and 
alterations in gonadotropin dynamics causing 
menstrual disturbances and infertility. 
Additionally, estrogen metabolism and SHBG 

levels are influenced by thyroid hormones 
further affecting reproductive hormone 
levels.9

Despite growing interest in the hormonal 
mechanisms underlying infertility, few studies 
have systematically explored the correlations 
between thyroid hormones, prolactin, FSH, LH, 
estrogen, and progesterone in women with 
infertility. A better understanding of these 
hormonal interactions can lead to improved 
clinical outcomes in affected women.

Methods

This retrospective observational study was 
conducted in the Department of Obstetrics and 
Gynecology of  Prakash institute of medical 
sciences, India. The study period extended 
over one year, from January 2024 to December 
2024. In this study medical records of total  
140 women diagnosed with infertility were 
analyzed. These cases were categorized into 
two groups based on the type of infertility: 
primary infertility (n=90) and secondary 
infertility (n=50). All women included in 
the study were aged between 19 and 45 
years. Since the study was retrospective and 
observational no ethical issues were involved 
and hence no ethical committee clearance was 
required. Patients’ data was anonymized prior 
to analysis to maintain confidentiality. The 
study adhered to institutional norms regarding 
the use of medical records for research.

The minimum sample size was determined 
to be 120 cases based on previous pilot studies 
evaluating  thyroid and other hormonal  
profiles among infertile women. Aiming for a 
statistical power of 90% and a 95% confidence 
interval. Therefore, 140 infertile women were 
included in this study to ensure adequate 
statistical power.

Data were collected retrospectively from 
patient records and included demographic 
details, menstrual history, obstetric history, 
medication use, and addiction history. Women 
with known male factor infertility were 
excluded, as were those taking medications 
known to interfere with thyroid function (e.g., 
amiodarone, phenytoin, lithium). Women 
diagnosed with tubal factor infertility, 
congenital uterine anomalies, large fibroids 
or history of thyroid disease and significant 
psychiatric illnesses were also excluded from 
the study. Patients in whom complete hormonal 
profile (Thyroid-Stimulating Hormone (TSH), 
Serum Follicle-Stimulating Hormone (FSH), 
Serum Luteinizing Hormone (LH), Serum 
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Prolactin, Serum Free Triiodothyronine 
(FT3), and Serum Free Thyroxine (FT4) and 
prolactin) was available for review were 
included and those with incomplete hormonal 
profile were excluded from study. Data about 
various hormonal levels was collected from 
hospital records. It was made sure to only 
include those patients whose fasting venous 
blood samples were drawn during the early 
follicular phase (between days 3 to 5) of the 
menstrual cycle. 

Hormonal measurements were performed 
using the chemiluminescence immunoassay 
(CLIA) method, as documented in the hospital 
records. Reference ranges for each hormone 
were noted according to standard laboratory 
guidelines. Based on available thyroid function 
test results and corresponding clinical 
features noted in the records participants 
were retrospectively classified into 
categories including euthyroid, subclinical 
hypothyroidism, clinical hypothyroidism, 

subclinical hyperthyroidism, and clinical 
hyperthyroidism.

Statistical analysis was performed using 
SPSS version 23.0. Descriptive statistics 
were used to summarize demographic 
and clinical variables. Comparative and 
correlational analyses were conducted to 
assess associations between TSH, FSH, LH, 
prolactin, and infertility type. A p-value <0.05 
was considered statistically significant.

Results

The analysis of demographic and clinical 
characteristics between primary and 
secondary infertility cases revealed 
statistically significant differences. Women 
with primary infertility were predominantly 
younger, with nearly half (47.78%) in the 
18–25 years age group, whereas secondary 
infertility was more common in the 26–30 

Table 1 Comparison of Age, Duration Since Marriage, and History of Menstrual 
	   Irregularity Between Primary and Secondary Infertility Groups

Parameters
Primary Infertility (n=90) Secondary Infertility 

(n=50)
p-value

Number of cases % Number of 
cases %

Age Group 
(years)

18–25 43 47.78 8 16

p<0.001*
26–30 22 24.44 21 42
31–35 11 12.22 13 26
36–45 14 15.56 8 16
Total 90 100 50 100 
Mean 
Age 24.12 +/- 5.4 years 29.32 +/- 7.68 years

Duration Since 
Marriage

1-3 years 38 42.22 0 0

p<0.001*

4-6 years 31 34.44 6 6.67
7-10 
years 11 12.22 30 33.33

> 10 
years 10 11.11 15 16.67

Total 90 100.0 50 100 
Mean 4.94 ± 3.12 years 9.20 ± 2.16 years

History Of 
Irregular 
Menstrual 
Cycles

Yes 52 58.75 15 32.50

0.002*No 38 41.25 35 67.50

Total 90 100 50 100

*Statistically significant (p<0.05)
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years group (42.00%). The mean age was 
significantly lower in primary infertility cases 
(24.12 ± 5.4 years) as compared to secondary 
infertility cases (29.32±7.68 years) (p<0.001). 
The mean duration since marriage was 
significantly longer in secondary infertility 
cases (9.20 ± 2.16 years) as compared to 
primary infertility cases (4.94 ± 3.12 years) 
(p<0.001). Additionally, a history of irregular 
menstrual cycles was more prevalent among 
women with primary infertility (58.75%) than 
those with secondary infertility (32.50%), 
and this difference was statistically significant 
(p=0.002) (Table 1). 

The analysis of hormonal parameters 
among studied cases showed significant 
differences in thyroid function markers. 105 
(75%) patients were euthyroid whereas 15 
(10.71%) cases were found to be hyperthyroid 
whereas hypothyroidism was seen in 20 
(14.9%) cases. As expected TSH levels were 
markedly reduced in hyperthyroid women 

(0.18 ± 0.06 mIU/L) and  significantly elevated 
in hypothyroid cases (9.25 ± 1.10 mIU/L) 
compared to euthyroid women (2.85 ± 1.50 
mIU/L) (Table 2).

The analysis of various hormones in 
studied cases showed that the mean TSH 
and prolactin  levels were 4.09 ± 0.88 mIU/L 
and 43.90 ± 19.85 ng/mL respectively. FSH 
levels averaged 3.82 ± 1.72 mIU/mL, while 
LH showed mean of 12.05 ± 10.58 mIU/
mL. Estrogen and progesterone  levels were 
82.40 ± 44.60 pg/mL and 14.10 ± 4.55 ng/mL 
respectively (Table 3). 

The analysis of the correlation between 
TSH and various reproductive hormones 
showed significant associations with 
prolactin, LH and FSH. A strong positive 
correlation was found between TSH and 
prolactin (Spearman’s correlation coefficient 
=0.82143, p<0.05). On the other hand, TSH 
exhibited a significant negative correlation 
with LH (-0.73, p<0.05) and FSH (-0.41, 

Table 3 TSH, Prolactin, FSH,LH, Estrogen and Progesterone in Studied Cases 
Variables Mean Standard Deviation

TSH (mIU/L) 4.09 0.88
Prolactin (ng/mL) 43.90 19.85
FSH (mIU/L) 3.82 1.72
LH (mIU/L) 12.05 10.58
Estrogen (ng/mL) 82.40 44.60
Progesterone (ng/mL) 14.10 4.55

Table 4 Correlation of TSH with Prolactin, LH, FSH, Estrogen, and Progesterone

Hormones Spearman’s Correlation 
Coefficient p-value

Prolactin (ng/mL) 0.82143 <0.05*
LH (mIU/L) - 0.73 <0.05*
FSH (mIU/L) -0.41 <0.05*
Estrogen (ng/mL) - 0.201 >0.05
Progesterone (ng/mL) -0.174 >0.05

Table 2 Thyroid Function Test Results in Studied Cases
Hormonal Parameters Euthyroid (n=105) Hyperthyroid (n=15) Hypothyroid (n=20)
FT3 (pg/mL) 2.28 ± 0.48 3.9 ± 0.76 1.12 ± 0.56
FT4 (ng/dL) 8.10 ± 2.50 16.20 ± 3.40 3.20 ± 1.25
TSH (mIU/L) 2.85 ± 1.50 0.18 ± 0.06 9.25 ± 1.10
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p<0.05). However, the correlations between 
TSH and estrogen (-0.201, p>0.05) as well 
as progesterone (-0.174, p>0.05) were not 
statistically significant (Table 4). 

Discussion

The current study evaluated the correlation 
between thyroid-stimulating hormone 
(TSH) and various reproductive hormones 
(prolactin, luteinizing hormone (LH), follicle-
stimulating hormone (FSH), estrogen, and 
progesterone) in women presenting with 
primary as well as secondary infertility. In 
this study out of 120 studied cases 105 (75%) 
patients were euthyroid. Hypothyroidism and 
hyperthyroidism were seen in 20 (14.9%)  and 
15 (10.71%) cases respectively. In a similar 
study Keerthanaa et al reported hypothyroidism 
in  23.5% and hyperprolactinemia in 31% 
women presenting with infertility.10 There 
was a significant positive correlation between 
TSH and prolactin levels in women presenting 
with infertility whereas negative correlations 
were found between TSH and LH, as well as 
between TSH and FSH. However, no significant 
correlations were observed between TSH and 
estrogen as well as progesterone. 

Various previously done studies have 
reported elevated prolactin levels in 
hypothyroid patients to be secondary to 
increased thyrotropin-releasing hormone 
(TRH) stimulation. Fupare et al conducted 
a study to correlate thyroid hormones with 
FSH, LH and prolactin in infertility in the 
reproductive age group women.11 For this 
purpose, the authors undertook a study 
comprising 120 women (80 were of primary 
infertility and 40 of secondary infertility) with 
infertility. The study found that Prolactin and 
TSH were positively correlated with each 
other. They were also negatively correlated 
with LH, FSH & T3 in infertile groups. The 
incidence of hypothyroidism in women with 
hyperprolactinemia was 25.5%. The mean 
serum prolactin concentration in the infertile 
cases with normal thyroid function was 
significantly higher (p<0.001) than the control 
group with normal thyroid function.  The 
infertile women with hypothyroidism were 
found to have higher prolactin levels than the 
other three groups (the controls and the infertile 
subjects with euthyroid and hyperthyroidism) 
(p<0.001).The findings of this study reinforces 
the hypothesis that elevated TRH levels 
stimulate prolactin secretion consequently 
affecting reproductive function. Furthermore, 
Valvekar et al.12 demonstrated a significant 

association between hypothyroidism-induced 
hyperprolactinemia and ovulatory dysfunction 
suggesting that routine screening for thyroid 
dysfunction could be beneficial in managing 
infertility.

This study found that there was a negative 
correlation of  TSH and with LH and FSH. 
This reflects impaired gonadotropin release 
with increasing TSH levels. This inverse 
relationship may be secondary consequence 
of hyperprolactinemia as elevated prolactin 
suppresses gonadotropin-releasing hormone 
(GnRH) secretion thereby reducing LH and 
FSH levels.13 Similar findings were reported by 
Sharma et al14 who conducted a study of 150 
infertile women. Serum LH, FSH, and estradiol 
were measured in all cases. The authors found 
a significant positive correlation between 
TSH and prolactin (p-value <0.05), whereas 
TSH showed a significant negative correlation 
with FSH and LH (p-value <0.05). There was 
an insignificant negative correlation between 
TSH and estrogen (D2) and progesterone 
(D21). The findings of this study confirmed 
the inhibitory effects of elevated prolactin 
secondary to hypothyroidism as reported by 
Sharma et al.14 Similar negative correlation of 
TSH with FSH and LH has also been reported 
by the authors such as Conforti et al.15 and Li  
et al. 16

Interestingly, this study identified an 
insignificant correlation between TSH levels 
and estrogen and progesterone levels. 
This observation aligns with the study of 
Sharma S et al who demonstrated that direct 
correlations between TSH levels and estrogen 
or progesterone were relatively weak and 
inconsistent.14 This inconsistent correlation 
of TSH with estrogen and progesterone may 
be due to  multiple physiological mechanisms 
that override the isolated effects of TSH 
fluctuations. 

This study also found substantial 
variability in hormone levels among infertile 
women notably elevated prolactin and LH 
concentrations. These variations underscore 
the importance of personalized diagnostic 
evaluations for management of women 
presenting with infertility. The elevated 
prolactin levels observed corroborate studies 
by Dhabe et al. who also reported prolactin’s 
significant role in infertility.17 In their study the 
authors found that Serum prolactin and hCG 
levels in infertile females were 33.96±11.46 
ng/mL and 86.38±12.45 IU/L respectively . 
These values were statistically significantly 
high (p<0.05) as compared to prolactin and 
hCG levels in healthy controls. Similar higher 
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that even subclinical thyroid dysfunction 
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