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ABSTRACT

Introduction: Thyroid diseases, right after diabetes, are the most common endocrine

disorder in pregnant women. Hypothyroidism occurs most frequently among all of the

thyroid dysfunctions. Thyroid hormones are essential for the proper course of pregnancy and

correct fetal development. Even a mild deficiency carries the risk of complications for both

mother and child. It is therefore important to make a swift diagnosis, implement appropriate

substitution treatment and monitor the course of the disease throughout pregnancy and in the

postpartum period.

Purpose of the work: The article reviews the current state of knowledge regarding maternal

hypothyroidism in pregnancy. The aim of the review is to highlight the prevalence of the

disease, stress the associated adverse outcomes and present the recommended management.

Materials and methods: A literature research on PubMed, Cochrane Library and Google

Scholar databases was done up to May 2023 with restriction to English and Polish language

articles regarding hypothyroidism and pregnancy.

Summary: It is extremely important to perform TSH screening tests in women planning

pregnancy and during the first obstetric visit. Due to the prevalence of thyroid disorders in

society, it is necessary to educate both patients and physicians. An uncomplicated diagnosis

process, low cost of screening tests and available treatment methods are able to prevent the

often tragic consequences of maternal hypothyroidism.

Key words: overt hypothyroidism, subclinical hypothyroidism, pregnancy, adverse fetal

outcomes
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Introduction

Thyroid diseases, right after diabetes, are the most common endocrine disorder in pregnant

women. Hypothyroidism occurs most frequently among all of the thyroid dysfunctions.

Thyroid hormones are essential for the proper course of pregnancy. Even a mild deficiency

carries a risk of complications for both mother and child. Especially at the stage of an early

pregnancy - a critical period for the correct development of the fetal nervous system. It is

therefore important to make a swift diagnosis, implement appropriate substitution treatment

and monitor the course of the disease throughout pregnancy and in the postpartum period.

Change in thyroid physiology during pregnancy and iodine prophylaxis

Pregnancy is a period of increased demand for thyroid hormones (TH), which directly

translates into an increased demand for iodine. Significant changes occur in the body of a

pregnant woman when it comes to management of this microelement, as well as the

production and metabolism of hormones. To prevent the development of hypothyroidism, the

maternal thyroid gland must adapt to the following physiological changes.

Along with the increasing concentration of estrogens from early weeks of pregnancy, there is

an increase in the concentration of TBG (thyroxine binding globulin), the main TH

transporting protein in the blood. Estrogens directly stimulate the globulin synthesis and also

induce the sialylation of TBG, which leads to a decrease in its hepatic clearance. [1] An

increase in TBG translates into an increase in the concentration of total TH, but a decrease in

their free fraction. This in turn enhances further TH production.

The placenta is responsible for the synthesis of human chorionic gonadotropin (HCG). Its

concentration increases from the beginning of pregnancy and reaches its peak value around

the 10-12th week. HCG shows structural and functional similarity to TSH (thyroid

stimulating hormone) - it stimulates the thyrotropin receptor, which results in elevated TH

production . In accordance with the negative feedback mechanism, there is a decrease in TSH

levels in the first trimester of pregnancy. [2,3]
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The processes mentioned above result in different reference values of hormones related to the

functioning of the thyroid gland in the period of pregnancy, compared to the population

norms. These values also vary by trimester.

During pregnancy, there is an increase in GFR (glomerular filtration rate), which results in an

increase in the renal clearance of iodine. This leads to a decrease in the concentration of

iodine in the serum, additionally intensified by the transfer of this microelement to the fetal-

placental unit. [4] That, together with the increased production of TH during pregnancy,

contributes to a higher demand for iodine. The model of prophylaxis used in Poland, based on

the iodization of table salt, is insufficient. [5,6] It is therefore necessary to supplement this

microelement in pregnant and lactating women. The daily intake of iodine should be 250 μg,

which in Polish conditions corresponds to 150-200 μg of iodine in the form of supplements.

[7] Deficiency of this micronutrient is a risk factor for the development of goiter and

hypothyroidism in both mother and fetus.

Fetal thyroid development and the role of the placenta

The fetal thyroid develops from the endodermal cells of the floor of the pharynx. Around the

7th week of gestation it reaches its physiological position - anterior to the trachea. From the

12th week, the process of active iodine uptake begins. Around the 14th week, the fetal

thyroid is capable of synthesizing trace amounts of thyroxine. A significant level of T4 is

produced only around 18-20th week of gestation. Thyrotropin receptors located on the

surface of thyrocytes begin to respond to TSH around the 20th week. The full efficiency of

the hypothalamic-pituitary-thyroid axis is achieved only after birth. [8]

The fetus benefits from maternal TH throughout the whole pregnancy, but is completely

dependent on them in the first trimester. It is a period of intensive organogenesis and

development of the central nervous system. From 2nd to 5th month of gestation, TH supplied

by the mother's organism affect the processes of proliferation, migration and organization of

neurons. [9,10]

The placenta actively participates in maintaining correct hormonal balance - it regulates the

proper supply of iodine, FT4 and FT3 to the fetus. In case of reduced availability of TH, there

is an increase in activity of placental 5'-deiodinase type II, responsible for the conversion of

T4 to T3. In turn, placental 5'-deiodinase type III, which is involved in the conversion of T4

to rT3 and T3 to T2 - forms with low metabolic activity, protects against excess thyroxine.
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[11] The transport of iodides across the placenta is carried out by the sodium-iodine

symporter present in the villi, as well as by diffusion due to a concentration gradient. [12]

Therefore, an insufficient supply of iodine in the mother results in its deficiency in the child.

The placenta is also permeable to antithyroid antibodies and antithyroid medication. Maternal

TH pass to the fetus in small amounts.

Epidemiology, etiology

Three states of thyroid hormones deficiency can be distinguished in pregnant women:

1. Overt hypothyroidism (OH) - elevated TSH with decreased FT4 level (0.3-0.5% of

pregnant women)

2. Subclinical hypothyroidism (SCH) - elevated TSH with normal FT4 level (2-3% of

pregnant women)

3. Isolated hypothyroxinemia (IH) - decreased FT4 with normal TSH level (1-2% of

pregnant women) [13,28]

The disorders are diagnosed based on reference values determined for each trimester of

pregnancy.

Globally, iodine deficiency is the most common cause of hypothyroidism in pregnant women.

A severe deficiency of this micronutrient can result in OH in both mother and fetus. [14]

Isolated hypothyroxinemia is more common in areas of mild to moderate iodine deficiency.

[15,16]

In developed countries and regions not affected by iodine deficiency, the main cause of

hypothyroidism is chronic lymphocytic thyroiditis (Hashimoto's disease). [17] Studies

conducted in the first half of pregnancy have shown the presence of anti-thyroid peroxidase

antibodies (anti-TPO) in 70-90% of women with OH, 30-60% of women with SCH and about

10% of women with isolated hypothyroxinemia. [18]

Rarer causes of TH deficiency in pregnant women include: subtotal or total thyroidectomy,

radioactive iodine treatment, history of head and neck radiotherapy, inappropriate use of

antithyroid medication, inadequate TH replacement therapy or thyroid dysgenesis. [19]
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Diagnosis

The diagnosis of hypothyroidism during pregnancy is different, not only because of the

different reference ranges used. This is also due to the relatively low diagnostic value of

clinical symptoms presented by pregnant women. There is an overlap of ailments that occur

physiologically in healthy pregnancy with symptoms of hypothyroidism such as: weight gain,

constipation or increased drowsiness. Therefore, the basis for the diagnosis of thyroid

dysfunction in pregnant women is hormonal testing - serum TSH and FT4 levels.

PTE (Polish Society of Endocrinology) in the 2021 guidelines recommends routine

measurement of TSH in pregnant women during the first obstetric visit. However, it does not

recommend screening for free TH and antithyroid antibodies. If possible, it is suggested to

assess thyroid function already during pregnancy planning. [7]

The aforementioned guidelines recommend screening for antithyroid antibodies in pregnancy

only in specific cases: co-occurrence of autoimmune diseases - especially type 1 diabetes

mellitus or a family history of these diseases, TSH levels > 2.5 mIU/l, thyroid ultrasound

result suggestive of its autoimmune disease, co-occurrence of PCOS, history of postpartum

thyroiditis, fertility issues, history of miscarriages and preterm births. [7]

The latest ATA (American Thyroid Association) guidelines recommend relating the obtained

TSH, FT4 and FT3 results to the reference ranges set in the population for each trimester of

pregnancy [20]. In Poland, these values were established on the basis of a prospective study

involving a group of 172 pregnant women under the care of four different endocrinology

centers (Krakow, Warsaw, Poznan, Bialystok). [Table 1.][21]

Table 1. Reference ranges for the concentration of thyroid stimulating hormone (TSH), free triiodothyronine

(FT3), free thyroxine (FT4) in particular trimesters of pregnancy in the Polish population. [21]
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Treatment

The treatment for hypothyroidism in pregnant women is hormone replacement therapy with

L-thyroxine. Medicaments containing liothyronine (T3) are contraindicated because the fetal

CNS is relatively impermeable to T3. [7,20]

In patients with hypothyroidism who already receive L-thyroxine and plan on becoming

pregnant, it is essential to measure TSH levels. It should be maintained between the lower

limit of reference ranges and 2.5 mIU/l during the period of trying to conceive. For this

reason, modification of the current dose may be required. [20]

In case of a suspected or confirmed pregnancy in a woman with hypothyroidism treated with

replacement therapy, the dose of L-thyroxine should be increased by approximately 20-30%.

[7,20]

If hypothyroidism is diagnosed during pregnancy, treatment should be started immediately

with the estimated target dose to achieve euthyroidism as soon as possible. To determine it,

the following scheme can be used [7,17]:

— TSH level 5–10 mIU/l → initial dose of L-thyroxine 25–50 μg/day;

— TSH level 10–20 mIU/l → initial dose of L-thyroxine 50–75 μg/day;

— TSH level > 20 mIU/l → initial dose of L-thyroxine 75–100 μg/day.

Treatment monitoring consists of measuring TSH levels in the first half of pregnancy every 4

weeks and at least once around 30th week of gestation. Adequate dosing of L-thyroxine is

indicated by TSH levels remaining in the lower half of the trimester-specific reference ranges.

[7,20]

TSH levels between 2.5 mIU/l and 3.18 mIU/l in the first trimester of pregnancy may suggest

TH deficiency. The presence of antithyroid antibodies (aTPO, aTg) and a medical history,

including family history, of autoimmune diseases are factors in favor of starting replacement

therapy. If a decision is made not to start treatment with L-thyroxine, thyroid function should

be monitored regularly. [7,20]

The isolated presence of antithyroid antibodies in patients planning pregnancy, as well as in

those who are already pregnant, is not an indication for starting treatment. However, it is a

risk factor for the development of hypothyroidism, therefore monitoring TSH levels is
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recommended. In women planning pregnancy, TSH should be measured about 6 months

before trying to conceive and also at the beginning of gestation. In pregnant women TSH

should be measured every 4 weeks in the first half of pregnancy and at least once around 30th

week of gestation. [7,20]

After giving birth most women may need to have their L-thyroxine dose reduced to the one

used before pregnancy. For control, the TSH levels should be measured 6 weeks after the

dose modification. In patients who started treatment during pregnancy and those on low doses

of L-thyroxine (< 50 μg/day), discontinuation of treatment after delivery may be considered.

[7,20]

Maternal hypothyroidism and adverse obstetric and neonatal outcomes

There is ample evidence that overt hypothyroidism in pregnant women is associated with a

high risk of adverse obstetric outcomes such as: pre-eclampsia, spontaneous abortion,

preterm delivery, premature placental abruption and postpartum haemorrhage. Adverse

neonatal outcomes of maternal OH include: prematurity with its usual complications, low

birth weight and RDS (respiratory distress syndrome). [22-26] A pregnant woman with

hypothyroidism is at risk of developing anemia, gestational diabetes [27] and hypertension.

Hypertension is detected in 22% of pregnant women with OH and 15% with SCH, compared

to 7.6% of pregnant women without thyroid pathology. [28]

The degree of risk of complications associated with subclinical hypothyroidism in pregnant

women is lower than in the case of overt hypothyroidism. However, there is a reported higher

incidence of adverse obstetric outcomes such as: spontaneous abortion, premature placental

abruption, preterm delivery or pre-eclampsia in women with SCH compared to euthyroid

women. [23,29-31] A retrospective study by Casey et al. examined 17,298 women before the

20th week of gestation. They found that obstetric complications such as premature placental

abruption and premature birth occurred 2-3 times more often in women with SCH compared

to the control group. [29] Furthermore, a prospective study by Negro et al. showed a

significantly higher risk of miscarriage in women without anti-TPO antibodies with SCH

(TSH levels 2.5-5 mlU/L) compared to women with TSH levels < 2.5 mlU/L (6.1% vs. 3.6%).

[30]
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Impact of maternal hypothyroidism on child's neuropsychological development

The overriding aspect of hypothyroidism in pregnant women is impaired development of the

fetal central nervous system. Mental abnormalities in children affected by maternal

hypothyroidism can range from discrete IQ reductions to profound intelligence deficits. [32]

Maternal TH are crucial for neuronal proliferation and migration early in pregnancy, when

the fetus is not yet capable of synthesizing them on its own. From mid-pregnancy onward,

TH from both mother and fetus play an important role in further neurogenesis, neuronal

migration, synaptogenesis and myelination. [33,34]

Numerous studies have shown that even a mild deficiency of maternal TH can result in a

child's neurocognitive impairment. In a historical study, Haddow et al. found that the

offspring of mothers with untreated hypothyroidism during pregnancy scored an average of 7

points lower on IQ tests than the offspring of euthyroid mothers aged 7-9 years. [32] These

children performed worse on all tests assessing intelligence, attention, speech, reading and

visual-motor skills. A study by Li et al. analyzed the development of offspring of mothers

affected by SCH or IH during the first trimester of pregnancy. Both groups scored lower on

tests examining mental and psychomotor development. [35] Moreover, there are reports

suggesting an increased risk of ADHD (attention deficit hyperactivity disorder) in children of

mothers with hypothyroidism during pregnancy. [36]

Summary

Hypothyroidism in pregnancy carries the risk of adverse outcomes for both mother and fetus.

Early detection of hypothyroidism and the implementation of replacement therapy make it

possible to ensure adequate levels of thyroid hormones, essential for the correct course of

pregnancy and child development. Therefore, it is extremely important to perform TSH

screening tests in women planning pregnancy and during the first obstetric visit. Given the

prevalence of thyroid disorders in society, it is necessary to educate both patients and

physicians. An uncomplicated diagnosis process, low cost of screening tests and available

treatment methods are able to prevent the often tragic consequences of maternal

hypothyroidism.
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Table S1. Reference ranges for the concentration of thyroid stimulating hormone (TSH), free

triiodothyronine (FT3), free thyroxine (FT4) in particular trimesters of pregnancy in the
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