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Abstract

Introduction: Hypothyroidism is a common endocrine disorder that, occurs in 2% to 5% of pregnancies. During pregnancy, the body’s
demand for thyroid hormones increases, which affects the growth of the fetus. In case of inadequate and defective production of thyroid
hormones, adverse effects on the development of the fetus will appear. Lack of symptoms of hypothyroidism during pregnancy causes late
diagnosis, resulting in a lack of timely treatment and impaired fetal development. The purpose of this review is to investigate the effects
of mothers” hypothyroidism on children.

Methods: This systematic review study was performed by searching the Google Scholar, PubMed, and Science Direct databases for the
period between 2018 and 2008 by including the keywords for hypothyroidism, thyroid hormones, growth in the uterus. A number of
papers related to the use of the Cochran seven-step model were obtained and analyzed for the final analysis.

Results: Thyroid hormones play a vital role in fetal development for ectopic life, through direct and indirect mechanisms that, act on the
development of the fetus. Thyroid hormones help in the synthesis of surfactant and lung evolution, stimulation of secretion of catecholamine,
increased beta-adrenergic receptors of the lung and stimulation: the activity of sodium and potassium pumps in the alveolar cell surface,
the effect on the transmission of brain neurotransmitters and growth hormone, and nervous function.

Conclusions: Thyroid hormones play a key role in fetal development. Therefore, in women with hypothyroidism, especially when
not treated, it affects the development of the fetus and increases the incidence of complications in neonates. So early diagnosis of
hypothyroidism and adequate and timely treatment during pregnancy is cornerstone in preventing impaired growth and development of

the fetus and the occurrence of defects in childhood.
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Introduction
Hypothyroidism is a common endocrine disorder
characterized by deficiency in the production of thyroid
hormones and affects 2% to 5% of pregnancies.! Reduction
and deficiency of iodine are the most preventable cause
of hypothyroidism worldwide, and insufficient iodine,
autoimmune thyroiditis are major causes of hypothyroidism.?
In pregnancy, the body’s need and demand for thyroid
hormone increases.? The treatment inadequacy for
hypothyroidism has many adverse effects during pregnancy,
such as abortion, preterm labor, and complete immobilization
of the fetus, as well as autism and decreased IQ in the
newborn.> Thyroid hormones, through direct and indirect
mechanisms, affect intrauterine fetal growth, including direct
mechanisms; the effect on embryo metabolism through effects
on the consumption of oxygen and glucose by the fetus. At the
cellular and epithelial surface of the pulmonary alveoli, the
oxidative metabolism and the activity of the pumps of sodium

and potassium are affected. One of the indirect mechanisms
is the effect on fetal development through intervention in
the endocrine system and secretion of the growth hormone.*
Evidence suggests that, the lack of treatment for women with
hypothyroidism during pregnancy increases the risk of asthma
in newborns, the transfer of mother’s thyrotropin hormone
by placenta to fetus is essential for the growth of organs.
Therefore, the defect in the transfer of thyroid hormones to
the fetus causes insufficient growth and development of vital
organs in the neonate.”

During birth, the onset of ventilation and gas exchange
in the lung depend on structural and functional changes,
including the production of surfactants and the removal
of lung fluid.5 Thyroid hormones affect the synthesis of
phospholipid membranes and surfactant protein components,
and on the other hand, thyroid hormones play an important
role in lung fluid reabsorption by stimulating the secretion
of catecholamines and increasing the activity of sodium
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and potassium pumps in cell membranes of alveoli.® The
presence of thyroid hormones depends on the evolution of
the pituitary, hypothalamus, thyroid axis, and the transfer of
thyroid hormones from mother to fetus. Thyroid hormones
play a role in many physiological processes that are essential
for the life of the fetus, therefore, deficiency in the thyroid
hormones affects the growth of vital organs of the fetus
and adapts to the extra uterine life of the fetal.* Among
the mechanisms influenced by thyroid hormones that are
essential for the survival of the uterus, the role of thyroid
hormones for the development of the lung? and role of growth
hormone secretion and the development of the hippocampus
can mentioned; therefore, Deficiency of thyroid hormones is
effective in memory and neurological pathways and cause the
risk of seizure and hyperactivity.”*

Therefore, mothers with hypothyroidism, especially when
not treated, increase the risk of complications in children.?
Given that, mothers have a low thyroid dysfunction in
the world, and between 2% and 5% of pregnancies,' the
association between asthma, hyperactivity, mental disorders,
seizures in children with low mother’s thyroid function is
important. According to the studies, hypothyroidism may
interfere with the development of vital organs and problems
in pulmonary, neurological, mental and evolutionary systems
in children. There are a lot of reviews about the effects of
hypothyroidism in pregnant women, the aim of this study,
is to investigate the effects of pregnancy hypothyroidism
on the occurrence of complications and deficits in children.
Due to the lack of studies in this area, and the importance
of identification and timely treatment of hypothyroidism
during pregnancy to reduce the incidence of complications
in children. In this study, we decided to study the effects of
mother’s hypothyroidism on children.

The results of this review study aimed at encouraging
the implementation of planning for early diagnosis of
hypothyroidism during pregnancy, as well as adequate and
timely therapeutic measures to prevent complications of
hypothyroidism on the fetus and to reduce the incidence of
defects in children are important.

Methods

The purpose of this systematic review is to investigate the
effects of mothers’ hypothyroidism on children with regard
to keywords; hypothyroidism, thyroid hormones, intrauterine
and perinatal growth during the period 2008 to 2018 using
data banks including; PubMed information, Google Scholar
and Science Direct sites. The search in databases and
information sites was done in three steps, in the first stage of
search, based on relevant keywords, regardless of entry and
exit criteria, in the second stage, obtaining criteria was done
in accordance with the purpose of the study and based on
the keywords and time limitations, and in the third stage, the
most relevant studies were analyzed.

Second step: This step involves searching for and identifying
the articles that are most relevant to this study. At this stage,
the search process conducted using the hypothyroidism
keywords, thyroid hormones, perinatal intrauterine growth

and inclusion criteria, including 10-year articles and during
the period 2008 to 2018, articles related to Hypothyroidism
in pregnant women, and exclusion criteria including book
studies and reports, articles related to hypothyroidism in non-
pregnant women were exploited.

Stage Three: Analyzing and reviewing articles, this step
involves collecting and studying relevant content. At this
stage, the articles were re-examined. This method is used
to write a summary of each article which can be applied to
identify and discuss the strengths and weaknesses of each of
the article.

In Figure 1, electronic search results are shown
systematically.

Results

The results of these studies indicate a key and important role
of thyroid hormones in the development of the fetus. The lack
of hypothyroidism in mothers during pregnancy to transfer
sufficient thyroid hormones and embryo development is so
important. According to the studies, thyroid hormones affect
the development and growth of embryonic organs through
direct and indirect mechanisms and it is necessary for embryo
adaptation for ectopic life.

Discussion

The purpose of this study is to systematically review the
effects of mothers’ hypothyroidism on children. According
to studies, thyroid hormones play a significant role in many
physiological processes, although these processes are small
but crucial for the reconciliation of fetal ectopic life. Thyroid
hormones are affected by two mechanisms that involve the
direct mechanism of oxygen and glucose consumption by the
fetus and the mechanism that indirectly affects the endocrine
system.* Physiological changes in pregnancy accompanied by
some symptoms such as fatigue, anxiety, constipation, muscle
cramps and weight gain are similar to those of hypothyroidism,
which makes it difficult to diagnose hypothyroidism during
pregnancy.’

Complications of hypothyroidism in mothers: Based on
studies about hypothyroidism with pregnancy complications
there are different symptoms such as; abortion, anemia in
pregnancy , pregnancy-related hypertension, preeclampsia,
early postpartum pains and postpartum hemorrhage,
Gestational diabetes, as well as complications in infants born
to mothers with hypothyroidism, preterm infant birth, low
birth weight, intrauterine fetal death, and respiratory distress
in newborns."

The role of thyroid hormones in the development and
growth of the fetus: Thyroid hormones play an essential role
in the development and growth of the fetus and the ability
of the fetal ectopic life. Thyroid hormones stimulate fetal
development during the second half of pregnancy through
anabolic mechanisms and affect the metabolism, growth
factors and endocrine system.*

Thyroid hormones connect to brain receptors in the first
three months before the activation of the embryonic thyroid
hormones for growth, so the key to evolving in the first three
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Figure 1. The Flow Chart of the Study.

months and the development of neurons. The results of the
studies indicate that mothers’ hypothyroidism and failure
to supply the thyroid hormones can increase neurological
disorders, including seizures in neonates."

The inadequacy of thyroid hormones transmitted from
mothers with hypothyroidism leads to lack of complete
growth and reduction volume of the hippocampus, which
significantly reduces memory and effect on mental function.'?

The development of the embryonic lung requires proper
growth and proper functioning of the thyroid hormones,
which is transmitted through the placenta to the fetus. In
mothers with hypothyroidism, the process of transmission
is difficult due to insufficient thyroid hormone, hence lung
evolution is impaired.? Thyroid hormones plays a key role in
the development of the fetus, through various mechanisms
of lung development and fetal fitness for the development of
ectopic pregnancy.”

The results of studies on the effect of thyroid function in

Table 1. Hypothyroidism Effects on Neonates Born of Mothers With Hypothyroidism

pregnant mothers and neonates are summarized in Table 1.

Thyroid hormones are essential for the development of
vital organs, including lung, therefore in hypothyroidism
disorders in pregnant women, sufficient amounts of thyroid
hormones are not transmitted to the fetus through of the
placenta. Furthermore, in the autoimmune thyroiditis anti-
hormone antibody passes through of the placenta and affects
the B-adrenergic receptors of the lung and the membrane of
the epithelial cells of the alveolus, so asthma occurs in infants
born to mothers with hypothyroidism.?

In the last three decades, childhood asthma is one of the
major problems in the world. This increase in the incidence of
asthma causes changes in the environment and lifestyle.

According to a study of atopy and asthma in pregnant
mothers, transfer of immunoglobulin from placenta to fetus,
is one of the major causes of the development of lung and
causes asthma in newborns.'*'¢

Solution for Problem: According to the studies, testing

First Author Published Location of Results
Year Study
Liu et al® 2017 Denmark The lack of treatment for hypothyroidism in pregnant women increases the risk of asthma during childhood.
Nazpour et al’ 2014 Iran Hypothyroidism has adverse effects on pregnancy outcomes.
Forhead and - Thyroid hormones stimulate fetal growth during the second half of pregnancy through anabolic mechanisms
s 2014 Britain . ;
Fowden® on embryo metabolism and effect on growth factors and endocrine system.
Andersen et al® 2014 Denmark Thyroid hormone disorders in pregnant mothers increase risk of hyperactivity and autism in children.
Andersen et al? 2013 Denmark Thyrotd hormone disorders 1n'p.regn'ant mothers affect the developmen‘t of neu'ronal pathV\{ays 'and.the lack of
timely treatment of hypothyroidism in pregnant women increases the risk of seizures in childbirth infants.
Liu et al'” 2014 China Hypothyroidism is associated with increased risk of abortion
Willoughby The inadequate transfer of thyroid hormone from mothers with hypothyroidism causes the hippocampus to not
2014 Canada . .
etal® evolve and reduce its volume and affect the memory of the child.
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to determine the level of thyroid hormones to detect
hypothyroidism in the perinatal period and the replacement
of levothyroxine in the first trimester of pregnancy is one
of the therapeutic strategies to prevent complications of
hypothyroid on the embryo.!”!*

Conclusions

Considering the important role of thyroid hormones in
embryonic development and the growth of vital organs of the
fetus moreover, due to the hidden concomitant symptoms of
thyroid gland during pregnancy, as well as late detection and
inadequate treatment of hypothyroidism lead to impairment
development of vital organs of the embryo and increases
the risk of fetal malformation. So early detection and timely
treatment along with use adequate drug interventions can
prevent incidence of complications.
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