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Screening for maternal thyroid 
disease in pregnancy: 

a review

Many changes occur in thyroid function as a result of the dynamics of serum thyroxine-binding globulin, estrogens and human chorionic 
gonadotropic hormone levels during pregnancy. Hyperthyroidism is defined as a thyroid stimulating hormone value below the normal 
range with elevated levels of free T3 and free T4. In opposition, hypothyroidism is defined as an elevated TSH level with a decreased 
level of free T3 or free T4. The most frequent adverse effects of hyperthyroidism are increased risk of spontaneous miscarriage, preterm 
birth and preeclampsia. Untreated hypothyroidism is associated to psychoneurological deficiency in offspring. The main causes of 
hypothyroidism are chronic autoimmune thyroiditis (Hashimoto’ thyroiditis), iodine deficiency, or thyroidectomy while hyperthyroidism 
is often determined by Morbus Graves. However, there is an ongoing debate regarding the need for universal screening of thyroid 
disease during pregnancy. Therefore, this review discusses the clinical evidence related to thyroid dysfunction in pregnant women.
Keywords: pregnancy, thyroid disease, hyperthyroidism, hypothyroidism, adverse effects

Abstract

1. Introduction
Since thyroid hormones have a crucial role both in the 

development of a healthy baby and in maintaining the health 
of the mother, investigation of thyroid function during 
pregnancy is often recommended. Thyroid diseases are di-
sorders that affect the thyroid gland; sometimes too much 
or too little thyroid hormone is produced, but not every 
time clinical symptoms are manifest. Thyroid hormones are 
important to fetal nervous system development and severe 
hypothyroiditis could determine defectuous brain develop-
ment of the offspring. During pregnancy significant changes 
in thyroid function occurs, and a subclinical dysfunction 
before pregnancy may became manifest during pregnancy. 

The main changes are determined by two hormones: 
human chorionic gonadotropin (hCG) and estrogens. Thy-
roxine binding globulin (TBG) concentrations increases as a 
result of higher estrogen levels present during pregnancy(1). 
Human chorionic hCG is a hormone produced by placenta 
and has  some structural similarities to thyroid stimulating 
hormone (TSH). Human chorionic gonadotropin hormone 
mildly stimulates the thyroid function and the secretion of 
triiodothyronine (T3) and thyroxine (T4). In the past few 
years many pregnant women that suffer from hypothyroi-
dism have been observed(2,3). Hypothyroid dysfunction has 
also been noted in postpartum period, most commonly in 
predisposed women(4).

Because of reversible changes in homeostasis of thyroid 
hormones during pregnancy, the diagnosis of thyroid dys-
function could be easily confused. Serum TSH showed the 
highest significance in the diagnosis of thyroid dysfunction 
during pregnancy, but it is often necessary to complete 
diagnosis measurement of value of FT3 or FT4. In the first 
trimester the TSH value should be under 2.5 mIU/L(5). Mo-
reover, in the first trimester of pregnancy total T4 serum 
level is usually higher and free T4 is comparable to or lower 
than for non-pregnant or second or third trimester pregnant 

women. This is determined due to the increased TBG levels(6). 
The present contribution highlights the basic information 
and clinical aspects of thyroid function during pregnancy as 
far as hyper- and hypothyroidism are concerned, and points 
out that further routine screening for thyroid function war-
rants consideration.

2. Clinical hyperthyroidism
Hyperthyroidism is defined as a serum TSH below the 

trimester-specific range with elevated levels of free T3 and 
T4. The causes for hyperthyroidism in pregnancy are re-
presented by thyroiditis, excessive hormone intake, and 
transient gestational thyrotoxicosis or Graves diseases(7). In 
the case of Graves disease, the diagnosis should take into 
account the hyperthyroid symptoms prior to pregnancy and 
the presence of antibodies against TSH receptor(8).

Many clinical signs of hyperthyroidism may not be so clear 
from the beginning, since symptoms such as tachycardia, 
sweating, dyspnoea, and nervousness can also be found in 
a normal pregnancy. Heart failure, the risk of preeclampsia, 
spontaneous miscarriage, fetal growth restriction and pre-
term birth are significantly higher in women with undia-
gnosed hyperthyroidism(9,10).

3. Clinical hypothyroidism
Hypothyroidism is defined as an elevated TSH levels with 

a decreased level of free T3 and freeT4(11). Hypothyroidism 
was found in around 2.5% of normal pregnancies. The most 
frequent causes of hypothyroidism are chronic autoimmune 
thyroiditis (Hashimoto’ thyroiditis), iodine deficiency (ID), 
or thyroidectomy. While endemic iodine deficiency can lead 
to hypothyroidism, mild to moderate ID can lead to isolated 
hypothyroxinemia. Isolated hypothyroxinemia is defined as 
the presence of a free thyroxine (FT4) value below the 2.5 
the percentile with a thyrotropin level within the reference 
values. Nowadays, about thirty countries are iodine defici-
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ent(12). The untreated cause could lead to increased risk for 
adverse pregnancy complications: premature birth, low birth 
weight, miscarriages or psychoneurological deficiency in 
the offspring(13,14,15,16). Considering the association between 
hypothyroidism and the above presented risks, the treatment 
in these pregnant women becomes mandatory. The goal of 
the treatment is to normalize maternal serum TSH values to 
normal specific values, with respect to the first trimester(14).

Haddow and contributors(17) compared a group of 7 year-
old children who were born from mothers with higher 
TSH and lower T4 levels, with a control group in which the 
mothers had normal TSH. The result of the study was that 
19% of the first group had an IQ<85 compared to 5% of 
the control group. Other studies have been showed similar 
data when the mothers of the children had low T3 or T4 
but normal TSH(18). 

Many physiological and neurological deficiencies in chil-
dren have been described in areas with iodine deficiency. 
Neurological deficiencies are the result of maternal hypothy-
roxinaemia rather than of high TSH(19). Therefore, optimum 
iodine nutrition during pregnancy should be taken into 
account and measured. However, even in the areas where 
iodine intake is sufficient there is evidence of substantial ges-
tational iodine deficiency(20). The recommendation is a daily 
intake of 200 µ Iodine/day, which is not always achieved(21). 

4. Screening for thyroid dysfunction  
in pregnant women

The abnormalities of measured thyroid hormone levels 
found in some pregnant women suggest that further scree-
ning for thyroid dysfunction in relation to pregnancy should 
be taken into consideration. Women with established overt 
thyroid dysfunction, including both hyper- and hypothyroi-
dism, should be treated to maintain a euthyroid state during 
pregnancy because identification and treatment of pregnant 
women with thyroid dysfunction will improve maternal and 
infant outcomes(22,23).

Ever since 2007 The American College of Obstetricians 
and Gynecology (ACOG), has recommended thyroid testing 
only in high-risk pregnant women who are symptomatic or 
have a personal history of thyroid disease. The Society for 
Maternal-Fetal Medicine further supports the same recom-
mendation implemented by ACOG(24).

The American Thyroid Association recommended in 2011 
against universal screening of healthy pregnant women for 
thyroid dysfunction. The Endocrine Society Task Force could 
not reach any agreement on thyroid testing recommendation 
in pregnancy(25). With all this, some members recommended 
screening of all pregnant women for TSH level in the 9th week 
or at the time of their first visit. Other members recommen-
ded against universal screening of pregnant women at the 
time of their first visit and supported the identification of 
high-risk women instead(26). 

Considering the debate regarding the screening for such 
diseases in pregnant women, more epidemiological studies 
are necessary to clarify this issue. The potential risk of uni-
versal screening would include: cost of treatment, follow-
up, possible misinterpretation of serum tests results, and 
inadequate treatment. However, screening may be pertinent 
given the high prevalence of thyroid dysfunction in pregnant 
women and long term consequences of these disturbances 
on fetal and child development.

5. Conclusions and Future Research
The strategy of the screening of thyroid dysfunction in 

pregnant women remains controversial. Observational stu-
dies have evaluated maternal and fetal outcomes in women 
with both hyper- and hypothyroidism. As more data will 
become available regarding the screening for thyroid dys-
function during pregnancy, the recommendation for thyroid 
testing will likely come to be applied. The present data shows 
the need for a targeted approach to case finding in pregnant 
women with thyroid disease and a better treatment which 
can improve outcomes.   n
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