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Abstract

Isolated maternal hypothyroxinemia (IMH) is a common problem in the clinic practice. There is a normal maternal thyroid stimulating
hormone (TSH) level with a low maternal free thyroxine (FT4) level. The aim of this review is to explain IMH in the light of current
literature and to contribute to clinicians in the management of IMH. lodine deficiency is the most important factor in etiology. The
effects of IMH on the pregnant women and the fetus are not clear. However, it is a serious concern among clinicians, especially
considering the importance of the effect of thyroid hormones on fetal brain development. As for the treatment of IMH, the number
of studies conducted is not sufficient and there is no consensus and evidence on levothyroxine treatment. However, there is a
consensus on iodine supplementation and it is recommended to take 250 mg of iodine daily. As a result, IMH is a problem that should
be taken seriously during pregnancy and care should be taken regarding its diagnosis and treatment. Additionally, more research is
needed on the effects and treatment of IMH on pregnant women and fetal health.
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Klinik pratikte kafa karistiran bir durum: izole maternal hipotiroksinemi

Ozet

Izole maternal hipotiroksinemi (IMH) klinik pratikte sik gériilen bir sorundur. Diisiik anne serbest tiroksin (FT4) diizeyi ile birlikte
normal bir anne tiroid stimulan hormon (TSH) diizeyi mevcuttur. Bu derlemenin amac1 IMH’nin giincel literatiir esliginde gozden
gecirilmesi ve IMH’ni yonetiminde klinisyenlere katkida bulunmaktir. Etyolojide en 6nemli etken olarak iyot eksikligi
bulunmaktadir. IMH’nin gebe ve fetiis iizerindeki etkileri net degildir. Ancak tiroid hormonlarmin 6zellikle fetal beyin gelisimi
{izerindeki etkisinin énemi diisiiniildiigiinde klinisyenler arasinda ciddi bir endise kaynagidir. IMH tedavisinde ise yapilan ¢alisma
sayist yeterli olmayip levotiroksin tedavisi konusunda fikir birligi ve kanit yoktur. Ancak iyot takviyesi konusunda goriis birligi
vardir ve giinliik 250 mg iyot almmasi énerilir. Sonugta IMH gebelikte ciddiye alinmasi gereken, tan1 ve tedavisi konusunda dikkatli
olunmasi gereken bir problemdir. Ayrica IMH’nin gebe ve fetiis saglig iizerine etkileri ve tedavisi konusunda daha fazla arastirmaya
ihtiyag vardir.
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INTRODUCTION

Thyroid hormones are very important for the
healthy maintenance of pregnancy and fetal
development. Placental and fetal development are
related to maternal thyroid hormones. Untreated
maternal hypothyroidism poses a high risk for
pregnancy and the baby (1). In the first trimester,
thyroid hormones are supplied from the mother to
the fetus via the placenta. Although thyroid
hormone is secreted from the fetus in the second
trimester, most of the hormones are provided by
the mother. Therefore, hypothyroidism, especially
in the first trimester, seriously affects the growth
of the fetus. Hypothyroidism during pregnancy;
includes  clinical  hypothyroidism, isolated
maternal hypothyroxinemia (IMH) and subclinical
hypothyroidism (2). IMH is defined as a normal
maternal thyroid-stimulating hormone (TSH) level
with a maternal free thyroxine (FT4) level below

the 5th or 10th percentile of the reference range
@).

The prevalence of IMH has been tried to be
determined by various studies, and it varies
between 1.3% and 23.9% due to reasons such as
different gestational ages, iodine deficiency status
and ethnic differences. It has been detected more
frequently in countries with iodine deficiency and
in countries where specific reference ranges for

pregnant women are not applied (4).

The aim of this review is to examine IMH which

is commonly seen in the clinic practice and where

there is often confusion in its management, in the
light of current literature and to contribute to

clinicians in the management of IMH.
Thyroid Gland Physiology During Pregnancy

During pregnancy, the demand for the mother's
thyroid hormones increases significantly. Human
chorionic gonadotropin (HCG), secreted by the
placenta, increases thyroid hormone production by
directly stimulating the TSH receptor. Thus, a
decrease in TSH and a small, temporary increase
in FT4 occurs in the first trimester. Since thyroid
binding globulin (TBG) synthesis increases 2.5
times under the influence of estrogen, more
thyroid hormone production is needed to maintain
adequate FT4 levels (5). Additionally, there is
increased renal clearance of iodine, an important
element of thyroid hormones. It increases thyroid
gland production by approximately 50% to
compensate for the increased thyroid hormone
need during pregnancy. In order to achieve this
increase, the maternal thyroid gland must have
sufficient iodine support and also there must be no

significant underlying autoimmunity problem (6).
Etiology of IMH

The etiology of IMH is not fully determined and
understood. Potential risk factors for IMH include
iodine deficiency, increased affinity of TBG to
thyroxine, increased placental 5-deiodinase type 3
activity, and placental angiogenic factors (7).
Thyroid autoimmunity has not been identified as a

risk factor (4). Additionally, many studies have
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determined that obesity creates a predisposition to
IMH and that negative metabolic parameters like
fasting plasma glucose, triglycerides and plasma
glucose and insulin resistance (HOMA-IR), are
associated with IMH (4,8,9).

Effects of IMH on Pregnant and Baby

The effects of IMH during early pregnancy are not
clear. However, there are concerns about its
negative effects on both mother and baby. While
overt hypothyroidism is associated with obstetric
complications such as fetal losses, preeclampsia,
spontaneous  miscarriages, and  gestational
hypertension, there is no consensus on the
perinatal effects of IMH (10). In two studies
conducted with large study groups, no relationship
was found between IMH and adverse perinatal
events (11,12). In a study conducted with 2864
pregnant women, pregnant women in the 1st
trimester and 2nd trimester were examined
separately, and no association of IMH with

pregnancy outcomes was found (13).

There are studies with findings contrary to these
studies. In a study conducted with more than
10,000 patients, IMH in the first trimester was
associated with premature birth and macrosomia,
while IMH in the second trimester was associated
with gestational diabetes mellitus (14). In a study
conducted in China, it was observed that IMH may
increase maternal hypertensive events (15). There
are also studies showing that IMH causes preterm
birth (16,17).

93

When looking at its effects on the baby, there are
studies showing that IMH causes macrosomia
(14,15,18). On the contrary, IMH has also been
shown to cause low birth weight. Additionally, in
the same study, IMH was associated with fetal

distress and musculoskeletal anomalies (19).

Considering the importance of the effects of
thyroid hormones on fetal brain development,
especially in the first trimester, it is thought that
IMH may have a negative effect on fetal brain
development in this period (20). In two studies, it
was stated that there was a decrease in the
psychomotor test scores of children of mothers
diagnosed with IMH, especially in the first
trimester (21,22). Contrary to these views, there
are studies showing that IMH does not affect the

neurodevelopment of babies (19,23).
Treatment

There

treatment of IMH, just like there is no consensus

is no consensus and evidence on the

on the clinical effects of IMH. As a general
precaution, it is recommended to take daily 150 mg
og iodine for those who are not pregnant and
planning pregnancy, and 250 mg of iodine for the
pregnant and breastfeeding women (24). Pregnant
women with hypothyroidism are recommended to
measure TSH levels every 4 weeks in the first half
of pregnancy and at least once between the 26th
and 32nd weeks (25). There is no definitive
treatment method in the treatment of IMH, and
iodine IS

supplementation generally
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recommended. There is not enough evidence for
the use of levothyroxine and there are conflicting
results (26).

While the European Thyroid Association (ETA)
states that IMH treatment can be considered in the
first trimester, the American Thyroid Association
(ATA) does not recommend any specific treatment
(27). Only 2 randomized controlled trials have
investigated the effects of levothyroxine treatment
on IMH. In one of these studies, 526 pregnant
women with IMH were included in the study.
Control groups, treated with levothyroxine and not
treated with levothyroxine groups were compared.
Children

comprehensive tests until the age of 5, and no

born later were screened with
significant neurodevelopmental difference was
observed between the two groups (28). The other
study was conducted with 411 pregnant women
with  IMH it that

levothyroxine treatment did not create a significant

and was determined
difference in cognitive functions in children (29).
However, in these two studies, the fact that the
treatment was given in late gestational weeks was
considered a limitation. Contrary to these studies,
Auso et al. was observed in an animal model study
IMH, that

treatment affected the neurodevelopment of

evaluating early levothyroxine
offspring born to hypothyroxinemic mothers (30).
A recent review focused on the negative effects of
IMH on children's cognitive and psychosocial
recommended  iodine

development, and

supplementation as a precaution (31). Similarly,

two different reviews have stated that IMH
negatively affects pregnancy and newborn health.
In addition, levothyroxine treatment was not
thought to be beneficial. (32,33). For this reason,
more studies are needed on the treatment of IMH

with levothyroxine.

In a study investigating the effect of iodine
supplementation on IMH, iodine supplements
were given to pregnant women during the late
pregnancy period, between the 4th and 6th and
between the 10th-12th weeks. In this study, no
neurodevelopmental delay was observed in the
children of pregnant women who received iodine
supplementation between the 4th and 6th weeks
compared to the other two groups (34). Although
levothyroxine treatment in the treatment of IMH is
controversial, there is a consensus on iodine

supplementation (26).
CONCLUSION

IMH is a frequently encountered problem in the
clinic practice. lodine deficiency is generally
defined as the biggest risk factor. There is no
consensus on its consequences and treatment for
pregnant and baby health. This creates confusion
among clinicians. Considering the effects of
thyroid hormones on the fetal brain, serious
concerns arise. However, the effects of IMH on
pregnancy and the fetus have not been definitively
demonstrated. The number of studies on treatment
is limited and the effectiveness of levothyroxine

treatment has not been proven, however, iodine
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supplementation is recommended. As a result,
IMH is a problem that should be taken into account
during pregnancy and care should be taken
regarding its diagnosis and  treatment.
Additionally, more research is needed on the
effects and treatment of IMH on pregnant and fetal

health.
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