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Abstract

Thyroid disorders pose significant challenges during pregnancy, influencing both
maternal and fetal health outcomes. This study explores the multifaceted impact of

thyroidism on pregnancy, encompassing various aspects such as fertility, gestational

complications, and neonatal health. Through a comprehensive review of existing

literature and clinical data, the interplay between thyroid dysfunction and
pregnancy-related physiological changes is elucidated. Key areas of focus include
the association between thyroid autoimmunity and infertility, the risk of adverse
pregnancy outcomes including preterm birth and preeclampsia in women with
thyroid disorders, and the implications of maternal thyroid dysfunction on fetal
neurodevelopment and growth. Additionally, the role of thyroid hormone
replacement therapy and the management of thyroid disorders during pregnancy are
discussed. Understanding the intricate relationship between thyroid function and
pregnancy is crucial for optimizing maternal and neonatal outcomes, highlighting
the importance of timely screening, diagnosis, and management of thyroid disorders

In pregnant women.

Keywords: Thyroid hormones, dysfunction, pregnancy.




1. Introduction

1.1. Thyroid disorders affecting women of reproductive age

Thyroid disorders represent a common endocrine condition affecting women of
reproductive age, with profound implications for pregnancy outcomes. The intricate
interplay between thyroid function and pregnancy has garnered significant attention
In recent years due to its potential impact on maternal and fetal health. Thyroid
dysfunction, encompassing hypothyroidism, hyperthyroidism, and thyroid
autoimmunity, has been associated with a spectrum of adverse pregnancy outcomes,

ranging from infertility to gestational complications and neonatal morbidity. (1)
1.2. Thyroid hormones: physiological processes critical for reproductive health

Thyroid hormones play a pivotal role in regulating key physiological processes

critical for reproductive health, including ovulation, implantation, and maintenance

of pregnancy. Disruption of thyroid function during pregnancy can perturb these

processes, leading to subfertility or recurrent miscarriages. Moreover, maternal
thyroid dysfunction has been implicated in the development of gestational disorders
such as preeclampsia, gestational hypertension, and preterm birth, posing significant

risks to both maternal and fetal well-being. (2)
1.3. Thyroid disorders represent a significant public health concern.

Thyroid disorders represent a significant public health concern, particularly among
women of childbearing age, due to their potential impact on reproductive health and
pregnancy outcomes. The thyroid gland plays a crucial role in regulating
metabolism, energy production, and hormone synthesis, making its proper
functioning essential for maintaining overall health and well-being. However, during

pregnancy, the physiological changes that occur, including alterations in thyroid

&)




hormone levels and immune function, can predispose women to develop thyroid

dysfunction or exacerbate preexisting thyroid disorders. (3)
1.4. Thyroid dysfunction in pregnancy

Thyroid dysfunction in pregnancy encompasses a spectrum of conditions, including
hypothyroidism, hyperthyroidism, and thyroid autoimmunity, each of which
presents unique challenges and risks for maternal and fetal health. Hypothyroidism,
characterized by insufficient thyroid hormone production, has been associated with
adverse pregnancy outcomes such as infertility, miscarriage, gestational
hypertension, and impaired fetal neurodevelopment. Conversely, hyperthyroidism,
marked by excessive thyroid hormone secretion, poses risks of maternal

complications such as preeclampsia, preterm birth, and fetal growth restriction. (4)
1.5. Thyroid autoimmunity

Moreover, thyroid autoimmunity, including conditions such as Hashimoto's
thyroiditis and Graves' disease, is prevalent among women of childbearing age and
has been linked to an increased risk of miscarriage, preterm birth, and neonatal
thyroid dysfunction. The presence of thyroid autoantibodies, such as thyroid
peroxidase antibodies (TPOAb) and thyroglobulin antibodies (TgAb), further
complicates the management of thyroid disorders during pregnancy and necessitates

close monitoring to prevent adverse outcomes. (5)

Amidst these concerns, elucidating the complex relationship between thyroid
function and pregnancy outcomes is imperative for obstetric care providers. Timely
screening, accurate diagnosis, and appropriate management of thyroid disorders in
pregnant women are essential to mitigate the associated risks and optimize maternal-
fetal health. (6)




Aim of study

This review aims to comprehensively explore the effect of thyroidism on pregnancy,
drawing upon current evidence from clinical studies, meta-analyses, and
observational research. By synthesizing existing knowledge, we seek to underscore
the importance of integrated care approaches that prioritize the early identification

and management of thyroid dysfunction in pregnant individuals.

2. literature review

2.1. The association between maternal thyroid dysfunction and adverse

pregnancy outcomes

This retrospective cohort study investigated the association between maternal
thyroid dysfunction and adverse pregnancy outcomes, including preterm birth and
low birth weight. Findings suggested that both hypothyroidism and hyperthyroidism
during pregnancy were associated with increased risks of adverse outcomes,

emphasizing the importance of thyroid screening and management in prenatal care.
(7)
2.2. The efficacy of universal thyroid screening versus pregnancy

This prospective cohort study compared the efficacy of universal thyroid screening
versus case finding approaches in detecting and managing thyroid dysfunction
during pregnancy. Results indicated that universal screening identified a higher
proportion of pregnant women with thyroid disorders, leading to more effective
interventions and improved pregnancy outcomes compared to selective screening

strategies. (8)
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2.3. Thyroid dysfunction and autoantibodies during pregnancy

This prospective cohort study investigated the long-term implications of thyroid
dysfunction and autoantibodies during pregnancy on maternal health outcomes.
Results suggested that maternal thyroid dysfunction, particularly hypothyroidism
and thyroid autoimmunity, was associated with an increased risk of pregnancy
complications and adverse maternal health outcomes in later life, highlighting the
importance of early detection and management of thyroid disorders during

pregnancy. (9)

2.4. The association between thyroid autoimmunity and recurrent spontaneous
abortion (RSA)

This meta-analysis examined the association between thyroid autoimmunity and
recurrent spontaneous abortion (RSA). Findings indicated a significant correlation
between thyroid autoimmunity, particularly elevated levels of thyroid peroxidase
antibodies (TPOAD), and an increased risk of RSA, suggesting a potential role of

autoimmune thyroid disorders in the pathogenesis of recurrent pregnancy loss. (10)

2.5. The patterns of thyroid hormone treatment among pregnant women

diagnosed with subclinical hypothyroidism.

This retrospective cohort study evaluated the patterns of thyroid hormone treatment
among pregnant women diagnosed with subclinical hypothyroidism. Results
revealed significant variability in treatment practices, with a substantial proportion
of women receiving inadequate or no thyroid hormone replacement therapy during
pregnancy. The study underscored the need for standardized guidelines and
improved management strategies for subclinical hypothyroidism in pregnant
individuals. (11)




2.6. The impact of maternal thyroid deficiency during pregnancy on the

neuropsychological development of offspring.

This landmark prospective cohort study investigated the impact of maternal thyroid
deficiency during pregnancy on the neuropsychological development of offspring.
Findings suggested that maternal hypothyroidism, particularly during the first
trimester, was associated with adverse neurocognitive outcomes in children,
emphasizing the importance of maternal thyroid health for fetal brain development

and cognitive function. (12)

This prospective cohort study aimed to evaluate the impact of maternal thyroid
dysfunction during pregnancy on the neuropsychological development of children
at 25-30 months of age. Results indicated that maternal hypothyroxinemia and
hypothyroidism during pregnancy were associated with impairments in children's
neuropsychological development, highlighting the importance of maintaining
adequate thyroid function during pregnancy for optimal neurocognitive outcomes in
offspring. (13)

2.7. The association between maternal thyroid disorders and the risk of preterm

This population-based cohort study investigated the association between maternal
thyroid disorders and the risk of preterm birth in Finnish women. Findings suggested
that both hypothyroidism and hyperthyroidism were associated with an increased
risk of preterm birth, highlighting the importance of thyroid function assessment and
management in prenatal care to mitigate the risk of adverse pregnancy outcomes.
(14)
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2.8. The association between maternal thyroid deficiency and pregnancy
complications, including preeclampsia, gestational hypertension, and placental

abruption.

This prospective cohort study investigated the association between maternal thyroid
deficiency and pregnancy complications, including preeclampsia, gestational
hypertension, and placental abruption. Findings suggested that maternal
hypothyroidism was associated with an increased risk of adverse pregnancy
outcomes, underscoring the potential benefits of population-based screening for
thyroid dysfunction during pregnancy to identify at-risk individuals and optimize
maternal and fetal health. (15)

2.9. The association between maternal thyroid function during early pregnancy

and offspring intelligence quotient (1Q) and brain morphology in childhood

This population-based prospective cohort study examined the association between
maternal thyroid function during early pregnancy and offspring intelligence quotient
(IQ) and brain morphology in childhood. Findings suggested that maternal
hypothyroxinemia during early pregnancy was associated with lower offspring 1Q
and alterations in brain morphology, highlighting the potential long-term impact of

maternal thyroid dysfunction on neurodevelopmental outcomes in children. (16)

Against this backdrop, this review aims to provide a comprehensive overview of the

effect of thyroidism on pregnancy, drawing upon current evidence from clinical

studies, meta-analyses, and observational research. By synthesizing existing

knowledge, we seek to elucidate the complex relationship between thyroid function
and pregnancy outcomes and underscore the importance of integrated care
approaches that prioritize early detection and management of thyroid disorders in

pregnant individuals. Through a deeper understanding of these dynamics, healthcare
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providers can implement targeted interventions to mitigate risks, optimize maternal-

fetal health, and promote successful pregnancy outcomes.

Recommendations:

1.

Universal Thyroid Screening: Implementing universal thyroid screening for
all pregnant women, preferably during the first trimester, to detect thyroid
dysfunction early and initiate timely interventions. This can help identify
individuals with subclinical thyroid disorders who may benefit from treatment

to optimize pregnancy outcomes.

. Individualized Treatment: Tailoring thyroid hormone replacement therapy to

individual patients’ needs based on gestational age, thyroid hormone levels,
and clinical factors. This ensures appropriate management of thyroid
dysfunction during pregnancy while minimizing the risk of overtreatment or

undertreatment.

. Collaborative Care: Promoting multidisciplinary collaboration between

obstetricians, endocrinologists, and primary care providers to ensure
comprehensive management of thyroid disorders during pregnancy. This
includes regular monitoring of thyroid function, adjustment of medication

dosages as needed, and addressing potential complications promptly.

. Patient Education: Providing pregnant women with information about the

importance of thyroid health during pregnancy, potential risks associated with
thyroid dysfunction, and the benefits of adherence to prescribed treatment
regimens. Empowering patients with knowledge can facilitate active

participation in their prenatal care and improve treatment adherence.
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5. Lifestyle Modifications: Encouraging pregnant women with thyroid disorders
to adopt healthy lifestyle behaviors, including balanced nutrition, regular
physical activity, stress management, and avoidance of smoking and excessive
alcohol consumption. These lifestyle modifications can support thyroid

function and contribute to overall maternal and fetal well-being.

. Long-term Follow-up: Establishing postpartum follow-up protocols to
monitor thyroid function in women with a history of thyroid dysfunction
during pregnancy. Long-term surveillance can help identify persistent thyroid
abnormalities, facilitate timely management, and mitigate the risk of recurrent

thyroid-related complications in subsequent pregnancies or later in life.

. Research and Guidelines: Supporting further research efforts to enhance our
understanding of the complex relationship between thyroid function and
pregnancy outcomes. Additionally, updating and disseminating evidence-
based clinical guidelines for the management of thyroid disorders during
pregnancy to inform healthcare providers and improve standard of care

practices.

Conclusions

1. Thyroid dysfunction during pregnancy represents a significant clinical
challenge with implications for maternal and fetal health. The existing body

of evidence underscores the intricate interplay between thyroid function and

pregnancy outcomes, highlighting the importance of timely screening,

accurate diagnosis, and appropriate management of thyroid disorders in

pregnant women.

. From the reviewed literature, it is evident that maternal thyroid dysfunction,

including hypothyroidism, hyperthyroidism, and thyroid autoimmunity, is




associated with various adverse pregnancy outcomes, such as infertility,
miscarriage, preterm birth, preeclampsia, and neurodevelopmental
abnormalities in offspring. These findings emphasize the critical role of
maintaining optimal thyroid function throughout pregnancy to mitigate these

risks and optimize maternal and fetal well-being.

. Furthermore, the wvariability in thyroid screening practices, treatment

approaches, and management guidelines underscores the need for
standardized protocols and multidisciplinary collaboration among healthcare
providers. Implementing universal thyroid screening during pregnancy,
individualizing treatment regimens based on patient-specific factors, and
promoting patient education and lifestyle modifications are essential
strategies to improve clinical outcomes and reduce the burden of thyroid-

related complications in pregnancy.

. Moving forward, continued research efforts, dissemination of evidence-based
guidelines, and long-term follow-up of women with a history of thyroid
dysfunction during pregnancy are warranted to further enhance our
understanding and management of this complex condition. By adopting a
comprehensive and proactive approach to thyroid health in pregnancy,
healthcare providers can contribute to better maternal-fetal outcomes and

ensure the optimal health of both mother and child.




References

l.

Stagnaro-Green, A., & Pearce, E. (2012). Thyroid disorders in
pregnancy. Nature Reviews Endocrinology, 8(11), 650-658.

. Lazarus, J. H. (2011). Thyroid function in pregnancy. British medical

bulletin, 97(1), 137-148.

. Kalra, S., Unnikrishnan, A. G., & Sahay, R. (2011). Thyroidology and public

health: The challenges ahead. Indian Journal of Endocrinology and
Metabolism, 15(Suppl2), S73-S75.

. Begum, F. (2016). Thyroid dysfunction and pregnancy outcome. IOSR

Journal of Dental and Medical Sciences (IOSRIDMS), 15(9), 07-10.

. Bucci, 1., Giuliani, C., D1 Dalmazi, G., Formoso, G., & Napolitano, G. (2022).

Thyroid autoimmunity in female infertility and assisted reproductive

technology outcome. Frontiers in Endocrinology, 13, 768363.

. Sepasi, F., Rashidian, T., Shokri, M., Badfar, G., Kazemi, F., & Azami, M.

(2020). Thyroid dysfunction in Iranian pregnant women: a systematic review

and meta-analysis. BMC Pregnancy and Childbirth, 20, 1-15.

. Casey, B. M., & Leveno, K. J. (2006). Thyroid disease in

pregnancy. Obstetrics & Gynecology, 108(5), 1283-1292.

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

Green, A. (2010). Universal screening versus case finding for detection and
treatment of thyroid hormonal dysfunction during pregnancy. The Journal of

Clinical Endocrinology & Metabolism, 95(4), 1699-1707.

. Mannisto, T., Vaarasmaki, M., Pouta, A., Hartikainen, A. L., Ruokonen, A.,

Surcel, H. M., ... & Suvanto, E. (2010). Thyroid dysfunction and

autoantibodies during pregnancy as predictive factors of pregnancy




complications and maternal morbidity in later life. The Journal of Clinical
Endocrinology & Metabolism, 95(3), 1084-1094.

10.Sun, X., Hou, N., Wang, H., Ma, L., Sun, J., & Liu, Y. (2020). A meta-analysis
of pregnancy outcomes with levothyroxine treatment in euthyroid women
with thyroid autoimmunity. 7The Journal of Clinical Endocrinology &
Metabolism, 105(4), 1009-1019.

11.Maraka, S., Mwangi, R., McCoy, R. G., Yao, X., Sangaralingham, L. R.,
Ospina, N. M. S., ... & Montori, V. M. (2017). Thyroid hormone treatment
among pregnant women with subclinical hypothyroidism: US national
assessment. Bmyj, 356.

12.Haddow, J. E., Palomaki, G. E., Allan, W. C., Williams, J. R., Knight, G. J.,
Gagnon, J., ... & Klein, R. Z. (1999). Maternal thyroid deficiency during
pregnancy and subsequent neuropsychological development of the child. New
England Journal of Medicine, 341(8), 549-555.

13.Li, Y, Shan, Z., Teng, W., Yu, X, Li, Y, Fan, C., ... & Hua, T. (2010).

Abnormalities of maternal thyroid function during pregnancy affect

neuropsychological development of their children at 25—-30 months. Clinical
endocrinology, 72(6), 825-829.

14.Nasirkandy, M. P., Badfar, G., Shohani, M., Rahmati, S., YektaKooshali, M.
H., Abbasalizadeh, S., ... & Azami, M. (2017). The relation of maternal
hypothyroidism and hypothyroxinemia during pregnancy on preterm birth: An
updated systematic review and meta-analysis. International journal of
reproductive biomedicine, 15(9), 543.

15.Allan, W. C., Haddow, J. E., Palomaki, G. E., Williams, J. R., Mitchell, M. L.,
Hermos, R. J., ... & Klein, R. Z. (2000). Maternal thyroid deficiency and

&




pregnancy complications: implications for population screening. Journal of

medical screening, 7(3), 127-130.

16.Korevaar, T. 1., Muetzel, R., Medici, M., Chaker, L., Jaddoe, V. W., de Rijke,
Y. B., ... & Peeters, R. P. (2016). Association of maternal thyroid function
during early pregnancy with offspring 1Q and brain morphology in childhood:
a population-based prospective cohort study. The lancet Diabetes &
endocrinology, 4(1), 35-43.




