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It is important to recognize this phenomenon to

prevent an incorrect diagnosis of diabetes mellitus
and inappropriate treatment with insulin.
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Neonatal thyrotoxicosis treated
with propranolol

Neonatal thyrotoxicosis is a rare transient disorder
related to the presence of long-acting thyroid
stimulator (LATS) in the infant's blood. Treat-
ment of the disorder has been based on iodides,
sedatives, thiouracil drugs, and digoxin. As the
conditionis self-limiting and subsides spontaneously,
control of symptoms through blockade of 1B-
adrenergic receptors may be a more logical mode of
therapy. Propranolol has been used in this way in
the interval between the administration of radio-
active iodine and its suppression of thyroid function
(Hadden et al., 1968; Shanks et al., 1969).
Recently a case of neonatal thyrotoxicosis has been
described in which propranolol was used in con-
junction with digoxin, phenobarbitone, propyl-
thiouracil, and Lugol's iodine (Smith and
Howard, 1973). This is the first reported case
of neonatal thyrotoxicosis treated only with pro-
pranolol.

Case report
A male infant weighing 2720 g was delivered on 25

January 1972, by elective caesarean section at 38 weeks'
gestation. The pregnancy had been complicated by
moderate pre-eclampsia.
The mother, a 26-year-old primigravida, had had a

subtotal thyroidectomy in 1963 for thyrotoxicosis.
Moderate exophthalmos, present before this operation,
was still present. During the pregnancy the eye signs
became more marked and the results of thyroid function
tests were T3 red cell uptake 8-10%, protein-bound
iodine (PBI) 7*4-11*4 ,ug/100 ml. The fetus had
persistent tachycardia with the heart rate greater than
180 beats/minute. The mother was treated during the
last 10 days of pregnancy with carbimazole 20 mg 4
times daily, propranolol 40 mg 4 times daily, and
diazepam. During this period the fetal heart rate was
less than 150 beats/minute.
At birth the infant was noted to have a small goitre;

there was no exophthalmos and he was not overactive.
The heart rate was 130 beats/minute and there was no
cardiac failure. Estimations of maturity confirmed that
the infant was at 38 weeks. Thyroid function tests on
the cord blood (Table) were in the thyrotoxic range (PBI

TABLE
Tests of thyroid function in infant

T3 red cell uptake (%) PBI (,ug/100 ml)

Birth 38*1 9.1
3 wk 38-1 16-0
7j wk 15-5 6-2
(Normal) (11*5-19*5)

9 1 g/100 ml, T3 red cell uptake 38*1%). Further
tests of thyroid function, T4/T3 ratio, and free thyroxine
index were all in the thyrotoxic range.
The baby was kept under close observation. He

remained well for the first 2 weeks, was not overactive,
and slept for normal periods. His intake of milk (450
ml/day) was in keeping with his calculated requirements,
though his weight remained static. However, by the
end ofthe second week, signs suggestive ofthyrotoxicosis
were appearing and by 3 weeks the infant was obviously
thyrotoxic (Fig.). He was hyperactive, irritable, and
cried continuously. His appetite was voracious and he
took 840 ml milk/day. His skin had become abnormally
pink, hot, and velvety in texture. The eyes were more
prominent and there was lid retraction. The heart rate
was 180 beats/minute but there was no evidence of
cardiac failure. EEG showed sinus tachycardia.
There was a distinct tremor in all limbs. The results of
thyroid function tests were PBI 16 pg/100 ml, T3 red cell
uptake 38- 1%.

Treatment with propranolol (Inderal) was started with
a dose of 0 5 mg 4 times daily, given as a solution added
to his milk at the end of the third week. Daily
increments in the dose were made over 4 days, until he
was receiving 4 mg 4 times daily. On this treatment his
behaviour assumed a more normal pattern and the heart
rate slowed to 140-150 beats/minute. Improvement
was most marked immediately after each increase in dose
but with time this seemed to decline so that the dose had
to be further increased over 2 weeks to 8 mg 4 times daily,
which gave a plasma propranolol level (Shand, Nuckolls,
and Oates, 1970) of 89 ,ug/l. 2 hours after a dose.
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FIG.-Thyrotoxic appearance of mother and her 3-week-old infant.

At 6 weeks the tremor had disappeared and skin
texture and colour were more normal. However, the
infant still took large volumes of milk (1000 ml/day) and
cried for long periods. Weight gain was marked and
was approaching 500 g/week. Thyroid function tests
performed at 71 weeks were within the normal range, i.e.
PBI 62 ,ug/100 ml, T3 red cell uptake 15-5%. Treat-
ment with propranolol was therefore stopped. At this
time behaviour was normal except for an increased
demand for food (784 m/lday); there was no tremor or
irritability and skin colour and texture were normal.
Neurological development was in keeping with his age.
The heart rate was 130 beats/minute.
The baby was discharged home. His subsequent

progress was uneventful and when seen at 6 months PBI
was 6 4 Itg/f 00 ml and T3 red cell uptake 16-8%.

Discussion
Less than 50 cases of neonatal thyrotoxicosis have

been reported since the first description by White in
1912. It is known that the clinical severity may
vary from mild, requiring no treatment, to fulminant
with rapid demise. Without treatment, or with
iodides alone, mortality has been reported to be 12%
(Samuel et al., 1971). There is also a high fetal
mortality. The standard treatment has been to give
carbimazole or thiouracil, with or without thyroxine,
to the mother and to treat the neonate with sedatives,
iodides, carbimazole, or thiouracil combined with
digoxin if required (Adams, Lord, and Stevely,
1964; Samuel et al., 1971; Maisey and Stimmler,
1972). As propranolol will control the clinical and
subjective evidence of adult thyrotoxicosis (Hadden
et al., 1968; Shanks et al., 1969) while awaiting the

effect of radioactive iodine destruction of the
thyroid, the transient nature of neonatal thyro-
toxicosis suggests that this form of therapy would be
useful. This has been confirmed in the present
case. Since the effect of propranolol can only be
assessed by clinical improvement, this baby was
observed closely and given no sedatives. Pro-
pranolol reduced activity, heart rate, and skin blood
flow. The effect of each increase in dose of
propranolol was short lived, so that it had to be
increased progressively to a maximum of 8 mg 4
times daily. The reason for this effect is unknown.
The largest dose of propranolol, i.e. 8 mg, gave a
plasma level 2 hours after administration of 89 [±g/l.
Though there is marked variation in the plasma
levels of propranolol after oral administration in
adult men (Shand et al., 1970), it has been suggested
on the basis of these observations that the oral dose
of propranolol in a 4-month-old child would be 7
mg. Though the present infant was younger than
this, a dose of 8 mg would not be unreasonable. As
propranolol does not interfere with thyroid function
(Hadden et al., 1969), the PBI can be used as an
index of thyroid activity. When the PBI had
returned to normal in the present case, propranolol
was discontinued with no return of symptoms.

Summary
Thyrotoxicosis developed 2 weeks after birth in an

infant whose mother had thyrotoxicosis during the
last few weeks of pregnancy. The infant was
treated with propranolol until there was a
spontaneous remission at 71 weeks.
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We thank Professor I. J. Carre for permission to

publish this case; Dr. D. A. D. Montgomery for helpful
advice, and Dr. J. G. Kelly for plasma propranolol
estimations.
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