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ABSTRACT

Human chorionic gonadotropin (hCG) is a glycoprotein hormone produced by the placenta, which has a similar
structure to thyroid-stimulating hormone (TSH).Due to this similarity, hCG could exhibit TSH-like activity and
stimulate thyroid gland to produce thyroid hormones, particularly thyroxine (T4).This condition is often seen at end
of the first trimester of pregnancy (weeks 10-12). In these cases, maternal serum TSH concentration is reduced and
T4 level is elevated, causing overt hyperthyroidism that could lead to thyrotoxicosis if remain untreated. Pregnant
women with hyperemesisgravidarum experience nausea and vomiting. These subjects seem to have elevated levels
of serum hCG, particularly at the end of the first trimester when it reaches its peak, eventually leading to
hyperthyroidism. There are some reports suggesting that hyperemesis gravidarum might be due to hyperthyroidism
associated with elevated hCG in pregnant women at weeks10-12 of pregnancy.
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INTRODUCTION

Human chorionic gonadotropin (hCG) is an amount of hCG can stimulate TSH receptor,
important hormone produced as the sperm leading to secretion of thyroid hormones.
meet the ova, in early human This reduces TSH release from pituitary
embryogenesis. Maternal serum hCG gland due to the impact of T4 on the
measurement is the key laboratory test for hypothalamus-pituitary ~ axis. Clinical
detecting pregnancy. In addition, hCG plays manifestations of hyperthyroidism during
an important role in maintaining a healthy the first trimester of pregnancy and
pregnancy [1-9]. Several studies have particularly at the end of weeks 10-12 are
reported that hCG demonstrates some form due to the elevated T4 and thyroid-
of thyroid-stimulating hormone (TSH)-like stimulating activity of hCG. Nausea and
activity. In other words, the increased hCG vomiting in the first trimester of pregnancy
level during pregnancy could mimic TSH’s are often common in pregnant women,
biological functions and bind to the TSH which could be accompanied with weight
receptor on the thyroid gland. Experimental loss. This condition is defined as
studies demonstrated that hCG can bind to hyperemesis gravidarum that could be
the TSH receptor and increase the amount of accompanied with hyperthyroidism.
cyclic adenosinemonophosphate. Because of However, true thyrotoxicosis occurs only in
this elevation, thyroid begins to produce a small population of pregnant women with
thyroid hormones, mainly thyroxin (T4). hyperemesis gravidarum. Cases of abnormal
Concentration of hCG increases noticeably pregnancy with excessive hCG level may
and reaches its peak at the end of the first manifest symptoms of overt
trimester (end of weeks10-12).Elevated hyperthyroidism,  which are directly
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associated with the elevated hCG
concentration [10-17].

Thyrotoxicosis

Triiodothyronine (T3) and T4 are vital
hormones that are biosynthesized within the
thyroid gland. Over-secretion of T3 and T4
leads to a condition known as
thyrotoxicosis.  Thyrotoxicosis is also
defined as a clinical disorder triggered by
elevation of thyroid hormones, leading to
hyperthyroidism. Clinical symptoms of
thyrotoxicosis include weight loss, fatigue,
weakness, and cardiovascular,
neuromuscular, reproductive and
gastrointestinal disorders. Thyrotoxicosis is
diagnosed by measuring the level of thyroid
hormones T3 and T4 as well as TSH.
Thyroid function test often indicates
decreased serum TSH level and increased
T4 and/or T3 level. The most important
causes of hyperthyroidism and
thyrotoxicosis are autoimmune disorders,
toxic adenoma, and toxic multinodular
goiter [18-22].

hCG-induced hyperthyroidism

hCG has a similar molecular structure to the
TSH. Maternal serum hCG concentration
rises at week 12 of pregnancy [23,24].
Maternal hyperthyroidism has been reported
particularly during the first trimester of
pregnancy. As it was mentioned earlier, the
biochemical similarity of hCG and TSH
enables hCG to bind to the TSH receptor on
the thyroid gland. Maternal serum
concentration of hCG increases during
pregnancy and reaches its peak at weeks 10-
12, which stimulates production of thyroid

hormones and T4 in particular, and
suppresses TSH [25].

Gestational hyperthyroidism

High concentration of hCG in early

pregnancy may lead to hyperthyroidism
ranging from subclinical to mild and overt
hyperthyroidism. In such cases, laboratory
findings often indicate elevated T4
concentrations [26].
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Hyperemesis gravidarum

Hyperemesis gravidarum during pregnancy
is characterized by symptoms such as nausea
and vomiting accompanied with weight loss,
which are mostly seen in the first trimester.
Although weight loss of up to 5% is usually
seen in some pregnancies, it only affects
0.1-0.2% of all pregnancies.

Compared to non-affected pregnant women,
cases with the above disorder commonly
exhibit elevated serum levels of hCG and
estradiol, the main estrogen. The hCG of
pregnant women  with  hyperemesis
gravidarum seems to mimic TSH
biochemical mediation, leading to higher
activity of thyroid gland and eventual
hyperthyroidism. As a result, the thyroid
gland increases T4 secretion that causes

TSH suppression, leading to
hyperthyroidism in some cases [27].

Nausea, vomiting, absence of
ophthalmopathy,  thyroid  enlargement,

tachycardia, muscle abnormality, and tremor
are among the common symptoms of
hyperthyroidism associated with
hyperemesis gravidarum in early pregnancy,
which can be used to distinguish this
condition  from  other  forms  of
hyperthyroidism such as Graves’ disease.
Laboratory findings indicate that only T4
levels are elevated in hyperemesis
gravidarum, while both T3 and T4 could be
elevated in overt hyperthyroidism caused by
other thyroid disorders such as Graves’
disease.

It has to be mentioned that hyperemesis
gravidarum-associated hyperthyroidism can
be recovered later in pregnancy as serum
hCG level begins to fall. In other words,
symptoms such as nausea and vomiting that
are common in the first trimester can be
reduced due to decreased serum
concentration of hCG and other important
female hormones such as estradiol [28].

If symptoms of hyperthyroidism during
pregnancy persist until the second trimester,




Ahmadi et al.

one should doubt the role of hCG, and other
possible thyroid disorders should be
considered. This is of great importance for
reducing the risk of damage to the growing
fetus. There have been reports on the
recurrence of gestational T4 elevation
resulting from hyperthyroidism in a single
family due to a mutation in the TSH receptor
[58]. In addition to elevated serum hCG
level, abnormality in molecular structure of
hCG in conditions such as molar pregnancy
(a gestational trophoblastic disorder) can
also lead to hyperthyroidism, which is
mediated through activation of TSH receptor
on the thyroid gland. Nausea and vomiting
in such patients are among clinical features
of hyperemesis gravidarum [29-36].

CONCLUSION

» hCG is an important hormone produced
at early stages of embryogenesis.

» Measurement of maternal serum hCG is
the key laboratory test for detection of
pregnancy.

» hCG demonstrates some form of TSH-
like activity.

» The similarity in biochemical structure
of hCG and TSH could induce TSH-like
action i.e. binding to the TSH receptor
on the thyroid gland and stimulating
thyroid gland to secrete thyroid
hormones.

> At the end of the first trimester (weeks
10-12) whenmaternal hCG level is
highest, over-secretion of T4 leads to
TSH suppression and  eventually
hyperthyroidism.

» Hyperemesis gravidarum in pregnancy is
characterized by nausea and vomiting
accompanied with weight loss, which are
commonly seen in the first trimester of
pregnancy.

» In hyperemesis gravidarum, T4 level is
elevated which could leadto
hyperthyroidism and eventually
thyrotoxicosis due to excessive maternal
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hCG levels in early pregnancy.

» Nausea and vomiting in pregnant
women, particularly in early pregnancy,
could be due to hyperthyroidism and
elevated maternal hCG level.
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