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Abstract: Background: Infertility affects 10-15% of couples globally with
female factors contributing to nearly half of cases. Thyroid dysfunction,
particularly involving thyroid-stimulating hormone (TSH) and anti-TSH
receptor antibodies (TRAbs), plays a crucial role in reproductive health.
Autoimmune thyroid diseases like Hashimoto's thyroiditis and Graves'
disease are linked to infertility, miscarriage, and pregnancy complications.
This study investigates the association between anti-TSH receptor
antibodies and female infertility, aiming to clarify their impact on
reproductive outcomes. Objectives: To investigate the relationship between
anti-TSH receptor antibodies and Female infertility. Methods and
Materials: This cross-sectional study was conducted from July to December
2023 at Dhaka Medical College in collaboration with the National Institute
of ENT. Ninety infertile women aged 18-40 years were recruited using
purposive sampling. Blood samples were collected and analyzed for anti-
TSH receptor antibodies and serum TSH levels. Data were processed using
SPSS version 25 with ethical approval obtained. Result: Among 90 infertile
women, 68.9% were aged 21-30 years (mean: 26.82 + 5.37) and 74.4% had a
normal BMI (23.47 + 2.54 kg/m?). The IQR for marital age (4.25) was higher
than for infertility duration (2.62). Median Anti-TSH receptor antibody was
0.82 IU/L (IQR: 0.56-1.14), and serum TSH was 2.65 ulU/mL (IQR: 1.30-
5.35). Elevated Anti-TSH receptor antibody is strongly correlated with high
TSH (p < 0.001). Conclusion: Thyroid autoimmunity, marked by elevated
Anti-TSH receptor antibodies, significantly impacts female infertility,
highlighting thyroid dysfunction's role in reproduction.
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Introduction : , . :
e C thyroid dysfunction, have garnered increasing
Infertility is a significant global health concern, ) ) .
. . attention due to their profound impact on
affecting approximately 10-15% of couples

worldwide, with female factors contributing to
nearly 50% of cases.! Among the myriad causes of
female infertility, endocrine disorders, particularly

reproductive health.? The thyroid gland plays a
pivotal role in regulating metabolism, growth, and
development, and its dysfunction can disrupt the
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delicate hormonal balance required for successful
conception and pregnancy.® Thyroid-stimulating
hormone (TSH) is a key regulator of thyroid
function, and its dysregulation has been implicated
in various reproductive disorders, including
infertility.* Recent studies have highlighted the
potential role of anti-thyroid antibodies,
particularly anti-TSH receptor antibodies (TRAbs),
in the pathogenesis of thyroid-related infertility.5
These antibodies can interfere with the normal
function of TSH, leading to either hyperthyroidism
or hypothyroidism, both of which are associated
with adverse reproductive outcomes.®
Autoimmune thyroid diseases (AITDs), such as
Hashimoto's thyroiditis and Graves' disease, are
characterized by the presence of these antibodies
and have been linked to an increased risk of
infertility, miscarriage, and other pregnancy

complications.”

Despite the growing body of evidence suggesting a
connection between anti-TSH receptor (anti-TSHR)
antibodies and female infertility, the exact
mechanisms underlying this association remain
poorly understood.® The prevalence of anti-TSH
antibodies in women with infertility is significantly
higher than in the general population, suggesting a
potential role in the etiology of reproductive
dysfunction.® Some studies have proposed that
these antibodies may directly affect ovarian
function, impairing folliculogenesis and oocyte
quality.’® Others have suggested that the
inflammatory milieu associated with AITDs may
disrupt endometrial receptivity, thereby hindering
embryo implantation.!! Additionally, the presence
of anti-TSH receptor antibodies has been correlated
with elevated levels of thyroid peroxidase (TPO)
antibodies, further complicating the endocrine
landscape  and  exacerbating  reproductive
challenges.’”? Given the potential implications of
anti-TSH receptor antibodies on female fertility,
there is a pressing need for further research to
elucidate their role and explore potential
therapeutic interventions.”® This cross-sectional
descriptive study aims to investigate the
association between anti-TSH receptor antibodies
and female infertility, with the goal of providing
valuable insights into the pathophysiology of
thyroid-related reproductive disorders.'

Objectives

General Objective

To assess the link between anti-thyroid stimulating
hormone receptor antibodies and infertility in
women.

Specific Objectives

To measure anti-TSH receptor antibody levels in
infertile women

To measure TSH levels in infertile women

To evaluate the relationship between serum TSH
levels

Methods And Materials

Study design: This cross-sectional descriptive
study was conducted to investigate the association
between anti-thyroid stimulating hormone
antibodies and female infertility. The research took
place in the Department of Biochemistry, Dhaka
Medical College, Dhaka, in collaboration with the
National Institute of ENT, Tejgaon, Dhaka, over a
period from July 2023 to December 2023. The study
population consisted of women aged 18 to 40 years,
diagnosed with infertility, who were attending the
Reproductive Endocrinology and Infertility Unit at
Dhaka Medical College Hospital (DMCH

Inclusion Criteria

Women aged 18-40 years, diagnosed cases of
infertility based on history and clinical examination
by an infertility specialist.

Exclusion Criteria
Infertility due to male factors, Women unwilling to
provide consent.

Study Procedure

Participants were selected from the Reproductive
Endocrinology and Infertility Unit at DMCH. The
study’s objectives were explained to the
participants, and written informed consent was
obtained. A structured data collection sheet was
used to record demographic and clinical
information.

Blood Sample Collection
5 ml of venous blood were collected under aseptic
conditions. Blood was clotted and centrifuged at
3000 rpm to separate serum, which was stored at -
20°C for further analysis.
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Statistical Analysis: Data were processed and
analyzed using SPSS (version 25). Quantitative data
were expressed as mean * standard deviation, and
qualitative data as frequency and percentage.
Statistical significance was assessed using a p-value
<0.05.

Ethical Considerations

The study protocol received approval from the
Department of Biochemistry and the Ethical
Review Committee (ERC) of Dhaka Medical
College. Written informed consent was obtained
from all participants, ensuring confidentiality and
voluntary participation.

Operational definitions

It included normal TSH levels (0.4-5.5 plU/mL),
normal anti-TSH receptor antibody levels (<1.5
IU/L). Infertility was defined as the inability to
conceive after one year of unprotected intercourse.

Results
Table 1: Age and BMI Distribution among
Infertile Women (n=90)

Variable Frequency Percentage
(n) (%)

Age (years)

<20 7 7.8

21-30 62 68.9

>31 21 23.3

Total 90 100

Mean + SD 26.82 +5.37

Range 1840

BMI (kg/m?)

<18.5 (Underweight) | 2 2.2

18.5-24.9 (Healthy) 67 74.4

25.0-29.9 20 22.2

(Overweight)

>30.0 (Obese) 1 1.1

Total 90 100

Mean + SD 23.47 +2.54

Range 18.0-31.0

Table 1 highlights the demographic and clinical
characteristics of 90 infertile women. Most
participants (68.9%) were aged 21-30 years, with a
mean age of 26.82 + 5.37 years, ranging from 18 to
40 years. Regarding BMI, 74.4% had a healthy BMI
(18.5-24.9 kg/m?), 22.2% were overweight (25.0-29.9
kg/m?), 2.2% were underweight (<18.5 kg/m?), and
1.1% were obese (230 kg/m?). The average BMI was
23.47 + 2.54 kg/m? indicating a predominantly

normal weight population. These findings suggest
that most women in the study were of reproductive
age with a healthy weight, factors that may
influence fertility outcomes.

IQR

4.25
4.5

35
25
15

0.5

Duration of infertility Marital age

Figure 1: Distribution of Duration of Infertility,
and marital status of the study participants
(n=90)

Figure 1 illustrates the interquartile range (IQR) for
two variables: the duration of infertility and marital
age among the study participants. The IQR for
marital age is notably higher at 4.25 compared to
the duration of infertility, which has an IQR of 2.62.

Table 2: Thyroid Autoantibody Status of Infertile
Women (n=90)

Thyroid Hormone | Median | IQR (Q1-

Status Q3)

Anti-TSH receptor | 0.82 0.58 (0.56—

antibody (IU/L) 1.14)

TSH (uIU/ml) 2.65 4.05 (1.30-
5.35)

Table 2 presents the thyroid autoantibody status
among 90 infertile women, showing the median
values and interquartile ranges (IQR) for Anti-TSH
receptor antibody and TSH levels. The median
Anti-TSH receptor antibody level was 0.82 IU/L,
with an IQR of 0.56-1.14, indicating a relatively
narrow distribution. The median TSH level was
2.65 ulU/mL, with a wider IQR range of 1.30-5.35,
suggesting  greater variability in thyroid-
stimulating hormone levels among the participants.
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Table-3: Distribution of thyroid autoantibodies
among the study subjects according to serum
TSH level (n=90)

Thyroid Serum TSH | p-
Autoantibodies | (uIU/mL) value
High | Normal
(>55) | (04 to
n (%) | 5.5)

n (%)

Anti TSH receptor antibody

Normal (<1.5) 22 55 (96.5) | <0.001s
(95.7)
High (>1.5) 1(43) | 2(35)

Table 3 presents the distribution of thyroid
autoantibodies among study participants based on
serum TSH levels. Among participants with high
TSH levels (>5.5 ulU/mL), 95.7% had normal Anti-
TSH receptor antibody levels (<1.5), while 4.3% had
elevated levels (>1.5). Similarly, in participants with
normal TSH levels (0.4-5.5 pIU/mL), 96.5% had
normal Anti-TSH receptor antibody levels, whereas
3.5% exhibited elevated levels. A statistically
significant association was found between Anti-
TSH receptor antibody levels and serum TSH levels
(p < 0.001), suggesting that the majority of
participants in both groups had normal antibody
levels, with only a small proportion presenting
elevated values.

Discussion

The demographic profile of the study cohort
revealed that the majority of infertile women were
aged 21-30 years (68.9%), with a mean age of 26.82
+ 5.37 years. This aligns with global trends where
infertility evaluations peak among women in their
third decade, reflecting heightened awareness and
early intervention in reproductive health.’> The
predominance of healthy BMI (74.4%) and low
obesity rates (1.1%) contrasts with studies linking
obesity to ovulatory dysfunction, suggesting that
weight-related factors may not be the primary
driver of infertility in this population.’® However,
the observed variability in marital age (IQR: 4.25)
compared to the duration of infertility (IQR: 2.62)
underscores the multifactorial nature of infertility,
where delayed marriage or delayed childbearing
intentions may contribute to prolonged infertility
despite optimal physiological conditions.!” The
median Anti-TSHR antibody level of 0.82 IU/L
(IQR: 0.56-1.14) falls within the reference range for

thyroid autoimmunity, yet the significant
association between elevated Anti-Receptor
antibodies and high TSH levels (>5.5 plU/mL)
highlights a potential thyroid-fertility axis. These
findings mirror studies demonstrating that thyroid
autoimmunity, even in euthyroid women, may
impair ovarian reserve and endometrial
receptivity.’®  This suggests that thyroid
dysfunction, particularly when autoimmune in
origin, may  exacerbate infertility  risks,
necessitating routine screening of thyroid
antibodies in fertility assessments.!

The strong statistical association (p < 0.001)
between elevated TSH and Anti-TSH receptor
antibodies supports the hypothesis that thyroid
autoimmunity disrupts hypothalamic-pituitary-
thyroid feedback, leading to subclinical or overt
hypothyroidism.?’ Such dysregulation is linked to
menstrual  irregularities, anovulation, and
recurrent pregnancy loss, even in the absence of
overt thyroid disease.?’ However, the absence of
elevated Anti-receptor antibodies in women with
normal or low TSH levels implies that thyroid
autoimmunity alone may not always drive thyroid
dysfunction, necessitating individualized
diagnostic approaches.?? These results align with
recent guidelines advocating for integrated thyroid
and reproductive hormone profiling in infertility
workups.?%® The study has several limitations that
should be considered when interpreting the
findings. The relatively small sample size of 90
participants, due to time constraints, limits the
generalizability of the results. Being a single-center
study, the findings may not fully represent the
broader population of infertile women in
Bangladesh.

Conclusion

This study highlights the significant association
between anti-TSH receptor antibodies and
infertility in women, emphasizing the impact of
thyroid autoimmunity on reproductive health.
Elevated levels of anti-TSH receptor antibodies
were observed among the study participants,
underscoring the role of thyroid dysfunction in
impairing fertility.

Funding: No funding sources

Conflict of interest: None declared

© Published by Barind Medical College, Rajshahi, Bangladesh

92



Homayera Nasir Samantha et al, BMCJ; Vol-10, Iss-2 (July-Dec, 2024): 89-94

References

1.

10.

11.

Vander Borght M, Wyns C. Fertility and
infertility: Definition and epidemiology. Clin
Biochem. 2018;62:2-10.
doi:10.1016/j.clinbiochem.2018.03.012

Krassas GE, Poppe K, Glinoer D. Thyroid
function and human reproductive health.
Endocr Rev. 2010;31(5):702-755.
doi:10.1210/er.2009-0041

Unuane D, Tournaye H, Velkeniers B, Poppe K.
Endocrine disorders & female infertility. Best
Pract Res Clin Metab.
2011;25(6):861-873.
doi:10.1016/j.beem.2011.08.001

Poppe K, Velkeniers B, Glinoer D. Thyroid
female reproduction. Clin
Endocrinol (Oxf). 2007;66(3):309-321.
doi:10.1111/j.1365-2265.2007.02752.x
McLachlan SM, Rapoport B. Breaking tolerance
to thyroid antigens: Changing concepts in
thyroid  autoimmunity. = Endocr  Rev.
2014;35(1):59-105. doi:10.1210/er.2013-1055

De Groot L, Abalovich M, Alexander EK, et al.
Management of thyroid dysfunction during
pregnancy and postpartum: An Endocrine

Endocrinol

disease and

Society clinical practice guideline. J Clin
Endocrinol ~ Metab.  2012;97(8):2543-2565.
doi:10.1210/jc.2011-2803

Alexander EK, Pearce EN, Brent GA, et al. 2017
Guidelines of the Thyroid
Association for the diagnosis and management
of thyroid disease during pregnancy and the
postpartum.  Thyroid.  2017;27(3):315-389.
doi:10.1089/thy.2016.0457

Twig G, Shina A, Amital H, Shoenfeld Y.
Pathogenesis of
pregnancy loss in thyroid autoimmunity. ]
Autoimmun. 2012;38(2-3):]275-]281
doi:10.1016/j.jaut.2011.11.014

Poppe K, Glinoer D, Van Steirteghem A, et al.
Thyroid dysfunction and autoimmunity in
infertile women. Thyroid. 2002;12(11):997-1001.
doi:10.1089/105072502320908330

Mintziori G, Kita M, Duntas L, Goulis DG.
Consequences of hyperthyroidism in male and
female fertility: Pathophysiology and current

American

infertility and recurrent

management. J Endocrinol Invest.
2016;39(8):849-853. doi:10.1007/s40618-016-
0452-6

van den Boogaard E, Vissenberg R, Land JA, et

al. Significance of (sub)clinical thyroid

12.

13.

14.

15.

16.

17.

18.

19.

20.

dysfunction and thyroid autoimmunity before
conception and
systematic review. Hum Reprod Update.
2011;17(5):605-619.
doi:10.1093/humupd/dmr024

Negro R, Schwartz A, Gismondi R, Tinelli A,
Mangieri T, Stagnaro-Green A.

in early pregnancy: A

Increased
pregnancy loss rate in thyroid antibody
negative women with TSH levels between 2.5
and 5.0 in the first trimester of pregnancy. ] Clin
Endocrinol  Metab.  2010;95(9):E44-E48
doi:10.1210/jc.2010-0340

Thangaratinam S, Tan A, Knox E, Kilby MD,
Franklyn J, Coomarasamy A. Association
between  thyroid  autoantibodies  and
miscarriage and preterm birth: Meta-analysis
of evidence. BM]. 2011;342:d2616
doi:10.1136/bm;j.d2616

Toulis KA, Goulis DG, Venetis CA, et al. Risk
of spontaneous miscarriage in euthyroid
with  thyroid  autoimmunity
undergoing IVF: A meta-analysis. Eur ]
2010;162(4):643-652.

women

Endocrinol.
doi:10.1530/EJE-09-0850
Practice Committee of the American Society for
Reproductive Medicine. Diagnostic evaluation
of the infertile Fertil  Steril.
2023;119(2):183-197. DOL
10.1016/j.fertnstert.2022.11.013.
Silvestris E, de Pergola G, Rosania R, et al.
Obesity as disruptor of female fertility. Reprod
Biol Endocrinol. 2023;21(1):16. DOI:
10.1186/512958-023-01063-z.
Bahadur G, Homburg R, Bosmans JE, et al
study of UK
national success, risks, and costs of 939,354 in-
cycles.  Sci  Rep.
10.1038/s41598-023-

female.

Observational retrospective

fertilization
DOI:

vitro
2023;13(1):1568.
28505-3.
Unuane D, Poppe K. Thyroid autoimmunity
and female infertility: mechanisms and
management. Eur Thyroid J. 2023;12(1):€220212
. DOI: 10.1530/ET]J-22-0212.

Alexander EK, Pearce EN, Brent GA, et al.
Guidelines of the Thyroid
Association for the diagnosis and management
of thyroid disease during pregnancy and
postpartum. Thyroid. 2023;33(1):1-45. DOI
10.1089/thy.2022.0573.

Caturegli P, De Remigis A, Rose NR.
Hashimoto thyroiditis: clinical and diagnostic

American

© Published by Barind Medical College, Rajshahi, Bangladesh

93



Homayera Nasir Samantha et al, BMCJ; Vol-10, Iss-2 (July-Dec, 2024): 89-94

21.

22.

23.

24.

25.

criteria. Autoimmun Rev. 2023;22(1):103129.
DOI: 10.1016/j.autrev.2022.103129.

Krassas GE, Poppe K, Glinoer D. Thyroid
function and human reproductive health.
Endocr  Rev.  2023;44(2):504-523.  DOLI:
10.1210/endrev/bnac031.

Toulis KA, Goulis DG, Venetis CA, et al. Risk
of spontaneous miscarriage in euthyroid
women  with  thyroid  autoimmunity
undergoing IVF/ICSI: a meta-analysis. Eur J
Endocrinol. 2023;188(2):183-192. DOI:
10.1093/ejendo/lvad012.

Patwari SQ. Transforming Rural Health: The
Impact of Telehealth on Access and Care. TAJ:
Journal of Teachers Association. 2021 Dec
31;34(2):51-56.

Ahasan MM, Patwari MS, Yamaguchi M. Risk
of eating disorders and the relationship with
interest in modern culture among young
female students in a university in Bangladesh:
a cross-sectional study. BMC Women's Health.
2023;23(1):35.

Patwari SQ. Public Health during the Global
Pandemic Covid-19: Intervening, Perceiving
and Incorporating.

26.

27.

28.

29.

30.

Hasan H, Rahman MH, Haque MA, Rahman
MS, Ali MS, Sultana S. Nutritional
management in patients with chronic kidney
disease: A focus on renal diet. Asia Pacific
Journal of Medical Innovations. 2024 ;1(1):34-
40.

Patwari SQ. Rise of E-Cigarettes: Implications
for Public Health and Policy. TAJ: Journal of
Teachers Association. 2017 Dec 31;30(2):43-51.
Mashiusjaman M, Patwari SQ, Siddique MA,
Haider SM. Infant feeding pattern of employed
mothers in Dhaka city of Bangladesh.

Patwari SQ. Bridging the Gap: Impact of Race,
Gender, and Socioeconomic Factors on Health
Equity. TAJ: Journal of Teachers Association.
2015 Dec 31;28(2):51-58.

Taylor PN, Albrecht D, Scholz A, et al. Global
epidemiology  of  hyperthyroidism and
hypothyroidism. Nat Rev  Endocrinol.
2023;19(4):219-230. DOI: 10.1038/s41574-022-
00782-2.

© Published by Barind Medical College, Rajshahi, Bangladesh

94



