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A Case of Neonatal Thyrotoxicosis with Cardiac Insuffi
ciency
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ABSTRACT
Neonatal thyrotoxicosis is rare and most of the cases are secondary to maternal
Graves’ disease. It is usually transient, but can be associated with significant mor
bidity and mortality if not recognized promptly and treated adequately. Neonates
born to mothers treated with antithyroid drugs or those who receive maternal thyroid
blocking antibodies may exhibit normal thyroid function or even hypothyroidism
at birth. Since there may not be any obvious symptoms of hyperthyroidism at birth,
it may be overlooked. Therefore, such neonates should be evaluated properly and
monitored regularly to prevent serious complications of hyperthyroidism. We report
a case of a 21-day-old male infant who developed thyrotoxicosis with dyspnea,
irritability, tachycardia, and cardiac insufficiency. He was born to a mother who was
treated for Graves’ disease with antithyroid drugs during pregnancy. We have also
discussed the importance of careful examination and monitoring to prevent the
development of clinical hyperthyroidism.
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INTRODUCTION
Most of the cases of neonatal thyrotoxicosis are secondary to maternal Graves’ disease
(GD). It is a very rare disease that can also occur secondary to activating mutations in the
thyroid-stimulating hormone (TSH) receptor gene or McCune-Albright syndrome1). In
addition, there have been reports of hyperthyroidism in newborns using topical iodide2). GD
occurs in 0.1% to 0.4% of all pregnancies. Neonatal Graves’ disease (NGD) is observed in only
1% to 5% of the infants born to these mothers1). TSH receptor antibodies (TRAb) in mothers
cross the placenta and stimulate the fetal thyroid gland, which can cause hyperthyroidism
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Maternal TSH receptor-stimulating antibodies (TSAb), thyroid-

follows: hemoglobin, 14.3 g/dL; white blood cell count, 7,400/

blocking antibodies (TBAb), and maternal antithyroid drugs

mm3; platelet count, 265,000/mm3; aspartate transaminase,

(ATDs) can pass through the placenta. The balance between

17 IU/L; alanine transaminase, 15 IU/L; pro-brain natriuretic

TSAb and TBAb as well as maternal ATD dose influence the

peptide, 2,443 pg/mL (reference range, 9.2 to 83.9); and C-reactive

thyroid status of the fetus and neonate and the fluctuation of

protein, 1.1 mg/L (reference range, <5). Thyroid function test

maternal antithyroid antibody titers may result in various risks

revealed elevated free thyroxine (FT4) (6.03 ng/dL; reference

1)

to the fetus or neonate . Since neonates born to mothers whose

range, 0.9 to 2.3), elevated total triiodothyronine (T3) (3.23 ng/mL;

thyroid function is being controlled with ATDs may not have

reference range, 1.05 to 3.45), and decreased TSH (<0.1 μIU/mL;

obvious symptoms of hyperthyroidism at birth, it may be over

reference range, 0.5 to 6.5). TRAb level was 18.91 IU/L (reference

4)

looked .

range, <1.22). TSAb level was 492% (reference range, <140%).

Although NGD is rare and usually transient, it is associated with

Tests for thyroid peroxidase and thyroglobulin antibodies were

immediate and long-term morbidities. Cardiac insufficiency is a

negative. Chest radiography revealed cardiomegaly, with a

major risk among these infants and early detection and treatment

cardiothoracic ratio of 65% in the anteroposterior view (Figure

1,5,6)

are important to prevent severe complications

.

1). Echocardiography showed decreased left ventricular contrac

We report a case of a 21-day-old male infant who developed

tility (ejection fraction, 46.96%; fractional shortening, 21.79%).

thyrotoxicosis with dyspnea, irritability, tachycardia, and cardiac

Ultrasound examination performed on day 8 of hospitalization

insufficiency. He was born to a mother who had been treated for

revealed that both the thyroid lobes were enlarged with subtle

GD with ATDs during pregnancy.

coarse echogenicity (Figure 2A, B). A Tc-99m pertechnetate
thyroid scan performed on day 9 of hospitalization revealed an
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increased uptake in both the thyroid lobes (Figure 2C)7).
We started methimazole and digitalization at 1 and 5 μg/kg/day,
respectively. Due to cardiac insufficiency, propranolol was started

A 21-day-old male infant was referred by a local medical center

at 1 mg/kg/day. At 12 hours after admission, he appeared acute

for tachypnea, irritability, and poor sleep. He was delivered by
repeated caesarean section at 39 weeks of gestation without any
perinatal problems. He had a birth weight of 3,700 g. He was the
second child in his family. His mother was 35 years of age and
had no prior medical history. She was diagnosed with GD in the
first trimester, started taking propylthiouracil (250 mg/day), and
maintained normal thyroid levels until childbirth. She had no
TRAb records. After birth, TSH and thyroxine (T4) levels of the
infant were normal in the neonatal screening test. The infant
and his mother stayed in the postpartum care center until the
day before admission without undergoing a follow-up thyroid
function test. The infant gained weight well, but had shortness of
breath during or after feeding, which gradually aggravated.
On admission, he had tachypnea, chest wall retraction, and
high appetite. He did not exhibit prominent goiter, staring
appearance, or eyelid retraction. His body weight was 4.5 kg (25th
to 50th percentile), height was 57.1 cm (90th to 95th percentile),
and head circumference was 39 cm (>97th percentile). His blood
pressure, pulse rate, respiratory rate, oxygen saturation, and body
temperature were 90/40 mm Hg, 150 beats/min, 60 breaths/min,
98%, and 37°C, respectively. Initial laboratory findings were as

Figure 1. Infantogram shows cardiomegaly. It can rule out lung
problems from the possible causes of tachypnea and tachycardia.
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Figure 2. Both the thyroid lobes were enlarged and coarse on ultrasound. (A) The breadth and depth of the right lobe were 17.11 and
11.58 mm, respectively. (B) The breadth and depth of the left lobe were 15.86 and 11.20 mm, respectively. (C) The length estimated by
Tc-99m pertechnetate scan was 29.3 mm and uptake was increased. This corresponds to 1.86 times the mean thyroid gland volume of a
normal newborn (thyroid volume=length×breadth×depth×π/6)7).
with decreased activity and pallor. He was unable to suck well

percentile). The patient did not show any developmental delay.

with post-feeding apnea and cyanosis. He had shallow and rapid
breathing (respiratory rate, 70/min) with hypoxia (saturation of
oxygen, 90%) and tachycardia (pulse rate, 180/min). The patient

DISCUSSION

was moved to an incubator in the neonatal intensive care unit. He
was treated with high-flow nasal cannulation (3 L/min; fraction

The risk of fetal and neonatal hyperthyroidism increases if

of inspired oxygen, 0.21). Additionally, we administered 1 drop

maternal TRAb level is elevated by more than two to three times

of Lugol’s solution (Gemstein soln, Kolmar, Sejong, Korea), with

the upper limit of normal during the second or third trimester of

1:10 dilution in water three times a day and hydrocortisone 3

pregnancy8). A systemic review by van Dijk et al.3) reported that

mg/kg/day. After administration of Lugol’s solution for 3 days,

the lowest TRAb level in mothers causing NGD was 4.4 U/L,

thyroid function showed improvement (FT4, 2.01 ng/dL; T3,

which was 3.7 times the upper limit of normal.

1.17 ng/mL; TSH, <0.1 μIU/mL). Therefore, Lugol’s solution was

TRAb may remain after past thyroidectomy or radioiodine

discontinued on day 4 of hospitalization. The thyroid hormone

treatment, cross the placenta, and affect the fetus and neonate6).

levels increased again (FT4, 3.15 ng/dL; T3, 2.26 ng/mL; TSH,

NGD has also been reported to be associated with TSAb in

<0.1 mU/mL) on day 11 of hospitalization. Therefore, Lugol’s

mothers with Hashimoto’s thyroiditis9).

solution was restarted. On day 14 of hospitalization, thyroid

Maternal thyrotropin-binding inhibitory immunoglobulin le

hormone levels were normalized (FT4, 1.3 ng/dL; T3, 1.13 ng/mL;

vel >5 IU/L indicates a risk of fetal or neonatal hyperthyroidism.

TSH, <0.1 mU/mL) and Lugol’s solution was discontinued. Since

Among these mothers, TSAb measurement contributes to specific

then, there has been no increase in the thyroid hormone levels.

identification of those who require close follow-up. Maternal

Hydrocortisone was infused intravenously for 3 days from day 1

TSAb levels above 350% to 500% of the control are associated

of hospitalization, it was reduced over 3 days, and subsequently

with a higher incidence of neonatal hyperthyroidism10).

discontinued (Figure 3).

Fetal manifestations of hyperthyroidism include tachycardia,

As his general condition gradually stabilized, the dosage of

thyroid enlargement, intrauterine growth retardation, polyhy

methimazole was gradually reduced and discontinued at 75

dramnios or oligohydramnios, advanced bone age, craniosyno

days after birth and 54 days after treatment. At 6 months of age,

stosis, microcephaly, and hydrops. Neonates may present with

he remains euthyroid (FT4, 1.35 ng/dL; T3, 1.47 ng/mL; TSH, 0.8

tachycardia, irritability, tremors, poor feeding, sweating, diffi

μUI/mL) with normal heart function (ejection fraction, 58.6%).

culty in sleeping, emaciated appearance, proptosis with stare,

His body weight was 9.9 kg (>97th percentile), height was 71.4

and goiter. Craniosynostosis and microcephaly may be observ

cm (>97th percentile), and head circumference was 45 cm (>97th

ed in severely affected infants. Other rare signs that may be
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Figure 3. Trend of (A) thyroid function test and (B) treatment. The thyroid hormone
was normalized on day 14 of hospitalization. However, the level of thyroid-stimulating
hormone (TSH) receptor antibodies (TRAb) was decreased to 0.8 IU/L at 8 months of
age. Day 1 of treatment was day 21 after birth. Abbreviations: T3, triiodothyronine; FT4,
free thyroxine; HC, hydrocortisone; MMZ, methimazole.

confused with infection/sepsis include thrombocytopenia, hepa

who receive maternal TBAb may have normal thyroid function or

tosplenomegaly, and jaundice. Mortality rates of up to 20% have

even hypothyroidism at birth. With metabolization of the ATDs

been reported and cardiac failure is the most common cause of

passed from the mother, hyperthyroidism may gradually develop

1)

death .

within 2 to 5 days after birth12).

Careful examination and monitoring must be performed

Thyroid function tests performed on the cord blood or within

after birth. Neonates born to mothers who tested negative for

3 days of life in neonates often reflect maternal disease status

TRAb during the second half of gestation or exhibited absence

rather than neonatal disease. Thus, these tests do not predict

of TRAb in the cord blood are unlikely to develop GD and are

subsequent hyperthyroidism. Unless clinical signs warrant earlier

considered low-risk patients. They can be followed clinically

investigations, thyroid function tests should be performed in the

and thyroid function tests can be performed only if symptoms

first week, especially between days 3 and 5 of life, even if normal

or signs of hyperthyroidism develop. Conversely, if the TRAb

or high TSH levels are observed in tests performed on cord

level of a mother with GD is elevated or unknown, the neonate is

blood5,11). Although maternal ATDs may delay the presentation

considered a high-risk patient11).

of hyperthyroidism, most of the cases of hyperthyroidism are

The time of onset and severity of symptoms of hyperthyroidism

diagnosed within the first 2 weeks of life11).

are variable. Neonates born to mothers who had high TRAb levels

In Korea, Goh et al.13) reported delayed onset of neonatal hyper

(more than three times the upper normal value) and who were

thyroidism in an 11-day-old female patient born to a mother with

not treated with ATDs can exhibit overt hyperthyroidism at birth,

GD. The patient showed hypothyroidism at 5 days of age (T4, 3.5

while neonates born to mothers treated with ATDs or neonates

µg/dL; TSH, 501.74 μIU/mL) in a newborn screening test. She
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was referred for the evaluation of congenital hypothyroidism at

≥3.1 ng/dL). In such cases, ATD treatment should be initiated in

11 days of age. She looked healthy, but her thyroid function tests

infants shortly after birth to prevent the development of clinical

revealed hyperthyroidism (T4, 59.6 µg/dL [reference range, 6.0

hyperthyroidism5).

to 15.9]; TSH, 0.43 μIU/mL; TRAb, 46.0% [reference range, <15]).

Since maternal TRAb are eliminated from the infant circulation,

Her mother had been taking propylthiouracil during pregnancy.

the disease may last for 1 to 3 months5). With adequate therapy,

It seems that the patient was hypothyroid at birth and became

most of the neonates with hyperthyroidism improve rapidly.

hyperthyroid with subsequent metabolization and excretion of

Nevertheless, there might be some long-term adverse effects on

maternal ATDs from her circulation. Oh et al.14) reported a case

cognitive development even with prompt treatment5,11). Some

of a 24-day old male patient with tachycardia, sweating, and

individuals develop subsequent central hypothyroidism due to

irritability who was born to a mother with unrecognized GD.

prenatal exposure of the hypothalamus and pituitary gland to

At 34 weeks of gestation, fetal tachycardia (160 to 180/min) was

high serum thyroid hormone concentrations16,17).

observed. He was delivered by cesarean section at 35 weeks and

In conclusion, all infants born to mothers with a history of

3 days of gestation with a birth weight of 2,360 g. Even after birth,

GD should undergo careful examination and monitoring to

tachycardia persisted. Echocardiography and thyroid function

prevent the development of clinical hyperthyroidism and serious

tests were performed, but the results were normal. During follow-

complications associated with it. TRAb levels in neonates should

up at the outpatient clinic, he showed tachycardia, sweating,

be checked in the cord blood or as soon as possible after birth.

and irritability with increased FT4 (2.39 ng/dL) and decreased

If TRAb levels are detectable, thyroid function tests should be

TSH (0.00 μIU/mL) at 24 days of age. The mother was diagnosed

repeated during the first 2 weeks of life (at days 3, 5, 7, 10, and

after the diagnosis of the patient. Our patient also exhibited TSH

15) and the patients should be followed up clinically until 2 to 3

and T4 levels within the normal range in the screening test after

months of life1,11).

birth. Nonetheless, serial follow-up was required considering the
possibility of delayed symptoms, but it was not performed11).
If neonatal hyperthyroidism is confirmed via clinical and bio
chemical evaluations, treatment should be initiated promptly.

Since there might be no obvious symptoms of hyperthyroidism,
maternal medical history and a high index of suspicion are key
to making the diagnosis even when the thyroid function tests are
normal for days after birth.

Methimazole is preferred (0.5 to 1 mg/kg/day) and propranolol
(2 mg/kg/day) can be used to control neuromuscular and cardio
vascular hyperactivity, which is the inhibition of T4 conversion
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