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Established Facts
• Thyrotropin receptor antibodies (TRAb) tend to increase after radioiodine treatment for Graves’ disease.
• Transplacental passage of stimulating TRAb may lead to fetal and neonatal thyreotoxicosis in the second half
of pregnancy.
• Persistent high levels of TRAb during pregnancy increases the risk for fetal and neonatal thyreotoxicosis.

Novel Insights
• This report documents transplacental passage of TRAb in two successive pregnancies in a woman who received radioiodine for Graves’ disease and later underwent total thyroidectomy.
• The report illustrates the impact of maternal TRAb level for neonatal outcome in two successive pregnancies.
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Abstract
Background: Treatment with radioiodine for Graves’ disease regularly increases the level of antithyroid antibodies,
and transplacental passage of stimulating thyrotropin receptor antibodies (TRAb) may cause fetal hyperthyroidism.
Case presentation: A 21-year-old woman with Graves’ disease received radioiodine treatment to avoid use of antithyroid drugs in pregnancy. She became pregnant 4 months
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later and was euthyroid during pregnancy. In gestational
week (GW) 33, she was admitted with an increased fetal
heart rate of 176–180 beats/min. Fetal echocardiography indicated cardiac decompensation. The neonate had severe
hyperthyroidism (free thyroxine 1100 pmol/l, nv 12.0–22.0),
cardiac insufficiency, insufficient weight gain, goiter and
considerably accelerated skeletal age. In the mother and neonate, TRAb was 1 40 IU/l (nv !1.0), indicating transplacental
passage of stimulating antibodies. After delivery, TRAb remained 1 40 IU/l in the woman, and 18 months later she underwent total thyroidectomy with subsequent decline in
TRAb. In her next pregnancy, TRAb fluctuated between 38
and 17 IU/l, and repeated fetal ultrasound showed no goiter
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or sign of hyperthyroidism. In cord blood, TRAb was 10.9
IU/l, and the neonate had normal thyroid hormone levels.
Conclusion: This case report illustrates the impact of maternal TRAb level for neonatal outcome in two successive pregnancies.
Copyright © 2012 S. Karger AG, Basel

Introduction

Case Report

Graves’ disease is the major cause of hyperthyroidism
in pregnancy [1]. In Graves’ disease, stimulating TRAb
induce hypersecretion of thyroid hormones. Poor control
of hyperthyroidism in pregnancy increases the risk for
fetal loss, intrauterine growth restriction and preterm delivery [2]. Monotherapy with low-dose antithyroid drugs
(ATD) is the preferred treatment and is associated with
minimal risks for the fetus [1, 3]. Treatment with radioactive iodine is contraindicated in pregnancy because it
may ablate the fetal thyroid [4].
Women with Graves’ disease are advised to avoid
pregnancy until the disease is controlled and thyroid
hormone levels normalized. If a nonpregnant woman
prefers ablative therapy, surgery or radioidine may be
considered. Women with Graves’ disease who plan pregnancy were historically considered good candidates for
radioiodine because after such treatment they might not
need ATD but become euthyroid with levothyroxin
(LT4) replacement [5]. For reasons of radioprotection,
women treated with radioiodine are advised to postpone pregnancy for 4–6 months [1, 4]. However, radioiodine therapy regularly leads to worsening of autoimmunity with increasing TRAb [6, 7], and transplacental
passage of stimulating TRAb in the second half of pregnancy may cause fetal hyperthyroidism [8–11]. Many
women are TRAb-positive several years after radioiodine therapy [6, 8, 9], and postponing pregnancy for 6
months after radioiodine may be insufficient with regard to the risk for fetal hyperthyroidism [12]. Therefore, in women with high TRAb titers, surgery is recommended if the woman is planning pregnancy within the
first 2 years [1].
We describe a woman with Graves’ disease who was
treated with radioiodine and became pregnant 4 months
after the last treatment. The woman has given written
consent to this report. During pregnancy, maternal
TRAb increased to 1 40 times the upper limit of normal
(ULN). Fetal echocardiography indicated cardiac decompensation, and the neonate had severe hyperthyroidism and a TRAb level similar to the mother. Before
40

her next pregnancy, the woman underwent total thyroidectomy, TRAb declined and fetal ultrasound showed no
goiter or other sign of hyperthyroidism. The TRAb level
in cord blood of the second neonate was ten times the
ULN, but the neonate had normal thyroid hormone
levels.
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A 21-year-old woman of Caucasian ethnicity was admitted in
January 2004 because of Graves’ disease with free thyroxine
(FT4) 41.1 pmol/l (nv 12.0–22.0), free triiodothyronine (FT3) 11.3
pmol/l (nv 3.9–6.7), TSH !0.01 mIU/l (nv 0.27–4.20), TRAb 8.1
IU/l (nv !1.0) and antithyroid peroxidase 60 kU/ml (nv !35). She
was initially treated with ATD (carbimazole), with the addition
of LT4 after 1 month, and the level of thyroid hormones normalized (FT4 16.7–22.6 pmol/l and FT3 5.9–5.5 pmol/l) while TSH
remained suppressed !0.01 mIU/l. She was planning to become
pregnant within a short time and wanted to be treated with radioiodine to avoid the use of ATD in pregnancy. After 3 months
of treatment, ATD and LT4 were stopped, and 1 week later she
received 400 mBq of radioiodine. Carbimazole was temporarily
reinstituted, and 2 weeks after radioiodine treatment she was euthyroid (FT4 16.2 pmol/l, FT3 5.9 pmol/l and TSH 0.60 mIU/l).
She relapsed after cessation of carbimazole (FT4 approx. 29
pmol/l, FT3 approx. 9–10 pmol/l and TSH !0.01 mIU/l) and received a second dose of 400 mBq 4 months after the first radioiodine treatment. Subsequently, she became hypothyroid and
started LT4 replacement.
The patient was advised to avoid pregnancy for at least 6
months, but became pregnant 4 months after the second radioiodine treatment. At 7 weeks of pregnancy, FT4 was 16.2 pmol/l and
TSH 4.17 mIU/l, and the dose of LT4 was increased slightly. At that
time, she had developed moderate opthalmopathy, indicating increasing autoimmunity. Fetal ultrasound at gestational week
(GW) 22+3 did not reveal pathology. She lived far away from the
university hospital, and was intended to be followed by the local
physician, but unfortunately TRAb level was not assessed. At GW
33+0 she was admitted to the obstetrical department because of
increased fetal heart rate of 176–180 beats/min. Fetal echocardiography revealed a dilated right atrium, hypertrophy of the
right ventricle and insufficiency of the tricuspid valve with regurgitation (4–6 m/s). Delivery was spontaneous at GW 34+5: a girl
with birth weight 2,270 g (100 g below mean according to GW)
[13], length 51 cm (+2 SD according to GW) [13] and Apgar scores
6-9-9 (1-5-10 min). The neonate had tachycardia (230–250 beats/
min for several hours), tachypnea and cardiac insufficiency, and
was transferred to the intensive care unit. Repeated echocardiography confirmed the fetal findings.
TRAb in maternal and neonatal serum was 1 40 IU/l. The neonate had severe hyperthyroidism with FT4 1100 pmol/l, FT3 150
pmol/l and TSH 0.02 mIU/l, obviously caused by transplacental
passage of stimulating TRAb. Ultrasound revealed a goiter, and
her skeletal age was around 6 months. She was treated with potassium iodine, ATD (carbimazole) and propranolol. Subsequently,
treatment was supplemented with LT4 and carbimazole was discontinued. Her condition improved, and the echocardiographic
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findings normalized, except for minor tricuspid insufficiency (2.4
m/s). She was discharged after 4 weeks. TRAb remained 1 40 IU/l
for 6 weeks, thereafter declined, and was no longer detectable at
5 months. The child was treated with LT4 until she was 3 years of
age. Thereafter, she has been euthyroid and had a normal development.
The mother had persistently elevated TRAb 1 40 IU/l. She
planned a new pregnancy. Eighteen months after the delivery, she
underwent total thyroidectomy. The thyroid remnant was small,
and histology revealed extensive fibrosis with some inflammatory changes. After thyroidectomy, TRAb declined. In her next
pregnancy a year later, her thyroid hormone levels were normal
and TRAb fluctuated between 38 and 17 IU/l. Fetal ultrasound at
GW 20 and 36 indicated normal growth and anatomy with no
sign of goiter. She delivered at GW 39+5: a healthy girl with birth
weight 3,515 g, length 51 cm, and with normal FT4 17 pmol/l and
TSH 1.0 mIU/l. TRAb was elevated (10.9 IU/l) in cord blood, but
3 months later undetectable in the child’s serum. In the mother,
TRAb increased to 1 40 IU/l 3 months after the delivery, subsequently gradually declined, but 30 months later (i.e. 87 months
after the second radioiodine treatment and 54 months after total
thyroidectomy) was still elevated 6.5 IU/l.

Discussion

This report documents transplacental passage of
TRAb in two successive pregnancies. In the first pregnancy, maternal TRAb at delivery was 1 40 IU/l, fetal
echocardiography indicated cardiac decompensation,
the neonate had severe hyperthyroidism and TRAb in
neonatal serum was 1 40 IU/l. After thyroidectomy, maternal TRAb levels declined, and in her next pregnancy
the neonate was unaffected despite a TRAb level ten times
the ULN in cord blood.
The immunoassay for TRAb used in our laboratory
does not discriminate between stimulating and blocking antibodies, and the bioactivity of the serum was not
tested. However, the clinical course clearly indicated
that the antibodies were stimulating. Blocking TRAb
may cause hypothyroidism, and a mixture of blocking
and stimulating antibodies may coexist in the same patient [14, 15].
When a woman has been treated with radioiodine and
is euthyroid on LT4 replacement, without ATD, as in this
case, the risk for fetal hyperthyroidism seems to depend
primarily on the maternal TRAb level [8, 11, 15]. However, fetal or neonatal hyperthyroidism may occur even
with moderate TRAb elevation [11] due to the fact that
TRAb bioactivity is not always proportional to the level
in the assay [14].
An increase in TRAb is common after radioiodine
treatment [6–8]. In the reported case, increased autoimTRAb and Fetal Hyperthyroidism

munity, obviously caused by prepregnancy radioiodine
treatment, was accompanied by increasing opthalmopathy, but unfortunately, this was not recognized until the
fetus developed severe hyperthyroidism. Fetal goiter
might have been revealed by repeated thyroid ultrasound,
which, in experienced hands, is a sensitive diagnostic tool
with respect to fetal thyroid dysfunction [11, 16]. If fetal
hyperthyroidism had been recognized, the woman might,
in addition to LT4, have been treated with ATD or iodide,
which pass the placenta and block fetal hormone synthesis [11, 12, 17–19]. Fetal monitoring of such combined
treatment is difficult, but fetal thyroid status and TRAb
levels may be obtained by umbilical cord blood sampling
(cordocentesis) [11, 19]. This procedure may carry a risk
for infection, preterm delivery and fetal death, and is recommended to be reserved for cases in which the thyroid
status is unclear in a fetus whose mother has high TRAb
titers and uses ATD [1, 11, 16].
Graves’ disease is present in 0.1–1% of all pregnancies.
Fetal or neonatal hyperthyroidism seems to occur in only
1% of pregnancies in women with Graves’ disease [1, 11]
and is, consequently, a very rare condition but associated
with considerable morbidity and mortality [8, 17, 19, 20].
Recently, a late referral with high TRAb titers, fetal hyperthyroidism and goiter resulted in fetal death from
congestive heart failure at GW 35.5 [11]. In several cases,
it is not known that the mother has been treated for
Graves’ disease [9, 19, 20], and this may delay correct diagnosis and treatment.
After treatment with radioiodine in Graves’ disease,
the increase in TRAb seems to peak after 6–12 months,
and after 5 years approximately 40% of patients are still
TRAb-positive [6, 7]. After total thyroidectomy, remission of autoimmunity is more common, although variable. Thus, after 1 year 40–71% are still TRAb-positive [6,
21, 22]; after 2 years, one study found only 4% persistent
TRAb positivity [23], whereas other studies report TRAb
positivity in 10–25% of patients 5 years after thyroidectomy [6, 21, 22]. In the woman described in this report,
we assume that total thyroidectomy had a favorable effect
by causing the TRAb level to decline. One similar case of
two successive pregnancies in a woman with Graves’ disease has been reported, and, as in our report, a beneficial
effect from maternal thyroidectomy was observed [10].
Similarly, a prospective study of pregnant women with
Graves’ disease reported most cases of fetal thyroid dysfunction in the offspring of mothers who had no history
of thyroidectomy [11]. After subtotal thyroidectomy, autoimmunity seems to persist in a higher proportion of
patients than after total thyroidectomy [21, 22], and fetal
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hyperthyroidism caused by persistently elevated TRAb
after maternal subtotal thyroidectomy has been described
[19].
Thyroidectomy implies a risk of permanent hypoparathyroidism around 0.5–6.6%, and a risk of permanent recurrent laryngeal nerve paresis around 1.5% [21, 24]. An
increased risk for adverse obstetric outcomes was reported in 50 women after total thyroidectomy [25], but the
majority were treated for thyroid cancer, and we have not
found any report on pregnancy outcome after thyroidectomy in women with Graves’ disease. Altogether, in women with Graves’ disease who have high TRAb titers and
plan pregnancy, the risks associated with thyroidectomy
should be balanced against the risks for the fetus and neonate. In case surgical thyroidectomy is performed, adequate replacement therapy with LT4 should be promptly
instituted to obtain target pregnancy levels for TSH and
optimize fetal development, and conception should preferably be delayed for 6 months [1].

To conclude, we document transplacental passage of
TRAb in two successive pregnancies in a woman who received radioiodine treatment for Graves’ disease before
her first pregnancy and underwent total thyroidectomy
before the next pregnancy. The different outcomes in the
two neonates obviously reflect the different level of TRAb
stimulation in utero. In pregnant women with a history
of Graves’ disease, previous treatment should be clarified
and maternal level of TRAb obtained around 20 weeks of
gestation. If TRAb is elevated above three times the ULN,
recommendations imply fetal surveillance including
echocardiography, intrauterine growth assessment and
ultrasound of the fetal thyroid gland.
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