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been used unsuccessfully to treat the severe hyper-
ammonaemia associated with a patient with
ornithine transcarbamylase deficiency (Siegel and
Brown, 1973). The peak level of ammonia recorded
for our patient is the highest yet reported in a
patient with propionic acidaemia. This case is
presented as the first successful demonstration that
peritoneal dialysis together with protein restriction,
adequate hydration, and sufficient caloric intake can
be life-saving in propionic acidaemia even after the
affected newborn has become moribund.

Note added in proof. At age 20 months, the patient
developed a viral gastroenteritis, severe metabolic
acidosis, and died.

We thank Dr L. E. Rosenberg for help with this
patient.
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Transient infantile hyperthyrotropinaemia

Report of a case
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SUMMARY A case of transient hyperthyro-
tropinaemia was found by mass screening for
neonatal hypothyroidism using the paired TSH assay
method. The patient was a baby boy born at term
after a normal pregnancy who grew without any
abnormal signs or symptoms. For the first 7 months
after birth, his serum TSH was abnormally high
while his total serum T4, T3, and free T4, T3 were
within normal limits, except for slightly low free T4
level at 7 months. The raised serum TSH decreased
spontaneously to within normal limits after he was
9 months old.

With the recent development of techniques for
testing thyroid activity, some interesting neonatal

cases of thyroid dysfunction have been found. One of
the most important developments in this field has
been the introduction of mass screening for neonatal
hypothyroidism, and several mass screening pro-
grammes have been reported. We have developed a
new 'paired TSH assay method' (Miyai et al., 1978).
We were able to screen 91 400 babies between
November 1975 and September 1978, and found 9
cases of primary hypothyroidism. We also found a
boy who had high TSH but normal levels of thyroid
hormones in the serum for 7 months, but whose
TSH level decreased spontaneously to within normal
limits after 9 months. This syndrome, which
apparently differs from the transient neonatal
hypothyroidism reported by La Franchi et al. (1977)
and Delange et al. (1978), is described.
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Case report

A baby boy was born after a normal pregnancy of
42 weeks without any complications or medications.
Delivery was induced by aspiration, but vital signs
of the baby were normal and the Apgar score was 10.
At birth he weighed 3470 g and was 51-5 cm long.
He had none of the normal signs of congenital
hypothyroidism-such as, respiratory distress, hypo-
thermia, peripheral cyanosis, hypoactivity, poor
feeding, abdominal distention, vomiting, oedema, or

prolonged icterus. His 33-year-old mother had 2
other children; both were girls, one was aged 7 and
the other 5 years. The serum thyroid stimulating
hormone (TSH), total thyroxine (T4), and total 3, 5,
3'-triiodothyronine (T3) were determined by double
antibody radioimmunoassay and free T4 and T3 were
determined by equilibrium dialysis. These results in
the parents and siblings were within normal limits.
By our mass screening test for neonatal hypo-
thyroidism, the TSH in the patient's dried blood
specimen was estimated as about 50 FU/ml, which
is higher than the cut off point, and so he was again
examined at 2 months. He was a well nourished
infant, with no signs or symptoms of congenital
hypothyroidism such as a cold, dry, mottled skin, an
enlarged tongue, a hoarse cry, constipation, or
goitre. He had an umbilical hernia but this dis-
appeared at 4 months. At 9 months, x-ray examina-
tions showed that the bone age and sella turcica were
normal. His height and weight increased normally to
77S5 cm and 10 kg at 15 months.

The results of thyroid function tests are
summarised in the Table. From 1 to 7 months, the
serum TSH levels of the patient were significantly
higher than those of age-matched normal babies. On
radioimmunoassay, serial dilutions of serum at 2
months gave a curve parallel to that for serial
dilutions ofstandard TSH. The raised TSH decreased
to the upper normal limits from 9 months, and the
TSH response to an intravenous injection of
thyrotropin releasing hormone (TRH) (10 Vg/kg)
was also normal at 9 months. The serum concentra-
tions of total T4 and free T4 were within normal
limits except for low levels of free T4 at 7 and 9
months. Total T3 and free T3 were within normal
limits. Total reverse T3 (r-T3) concentrations were
within normal limits. Thyroidal uptake of 31I and the
standard energy metabolic rate were normal after
9 months, and tests for antithyroid antibodies were
negative.

Discussion

Up to 7 months of age, the serum TSH level of this
patient was found to be high by radioimmunoassay.
This high level was not caused by a nonspecific
reaction in radioimmunoassay because values for
serial dilutions of the serum gave a curve parallel to
that obtained with serial dilutions of standard TSH.
The biological activity of the raised TSH is unclear.
Even if total T4 is normal, the increased thyroxine-

binding globulin may cause decrease in free T4,
which is considered to be the physiologically active

Table Thyroid function tests in a baby with transient hyperthyrotropinaemia
Serum concentration of hormones

Age TSH T4 Free T4 T3 Free T3 r-T3 Other tests
(months) (pU/ml) (pg/100 ml) (ng/100 ml) (ng/J00 ml) (ng/100 ml) (ng/IOO ml)

1 (50 .0*)
2 24-0 11.1 2.35 248 0.327 61-0 Anti-thyroglobulin <1:20

Anti-microsome <1:20
4-5 11.3 14.1 - 328 - 80.3
7 29.5 9*5 2-04 269 0.323 -
9 8-1 8.4 1.75 240 0.341 - Standard energy metabolic

[ after TRH 1 rate + 0-5%
30 min 27.0
60 20.0
90 18.5

L 120 12.5 J
11 4-5 12.1 3.43 193 0.322 - 13lluptake 17-5%
15 7-7 12.0 2.76 210 0.328 58.2
Normal
range

1-3 2-8-12.0 7.0-14-6 2-103-54 192-260 0.291-0.495 37-104
4-6 1.4-10.6 7.0-13.4

24326
133-329

021052
7-24 1.3- 763 6.8-16.8 2-42-3*26 131-271 0-2140-522 20-103

Adult <1 - 7-4 4-8-11-0 1-663-38 100-200 0-124-0-396 31-81

*Estimated by a screening test on a dried blood specimen
Conversion: traditional units to SI-thyroxine: 1 pg/100 ml as 12-87 nmol/l, triiodothyronine: 1 ng/100 ml sw 0.01536 nmol/l.
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form. In our patient, the free T4 level was normal or
low when TSH was raised before 7 months of age,
and was low or normal when TSH became normal
after he was 9 months old. At 9 months the response
of TSH to TRH was within normal limits although
free T4 was low. This finding indicates that decrease
in free T4 was unlikely to be the cause of the raised
TSH. Another active thyroid hormone, T3, is also
known to be low in some neonatal conditions
(Cuestas et al., 1976). Our patient, however, had
normal levels of total T3 and free T3 and was
clinically euthyroid.

Several syndromes of inappropriate secretion of
TSH have been reported, including neoplastic
production of TSH, low response of the pituitary or
peripheral tissues, or both of these, to thyroid
hormone, and abnormal stimulation of TSH
(Gershengorn and Weintraub, 1975). Increased TSH
in addition to raised thyroid hormones is a char-
acteristic of these syndromes. It is unlikely that our
patient with a 'normal' T4 level and 'transient'
hyperthyrotropinaemia had any of these syndromes.

Similar transient hyperthyrotropinaemia in infants
was reported by La Franchi et al. (1977), and Delange
et al. (1978). The infants they described had low total
T4 when TSH was raised, and they called this
syndrome 'transient neonatal hypothyroidism'. Our
patient, however, had a normal total serum T4 level.
Furthermore, his hyperthyrotropinaemia lasted for
7 months whereas in their patients it lasted only 2-6
weeks. Four of 6 cases reported by Delange et al.
(1978) were in premature babies, but our patient was
born at term. Therefore, this case dose not seem to be
a case of transient neonatal hypothyroidism.
Oddie et al. (1977) reported that the progressive

decrease in serum TSH and the increase in serum
T4/TSH ratio in infants of 35 to 45 weeks' gestation
is compatible with a progressive increase in feedback
sensitivity to suppression of TSH release by thyroid
hormone. Probably in this case slight immaturity in
the responsiveness of the pituitary gland or of the
peripheral tisssue or thyroid gland, or both, resulted
in transient hyperthyrotropinaemia which main-
tained normal levels ofserum thyroid hormones.

For effective treatment of congenital hypo-
thyroidism, administration of thyroid hormones
should be started as soon as possible. But we re-
commend that no treatment should be given in
patients with high TSH but normal thyroid hormone
levels, such as our patient.

This work was supported in part by grants from the
Ministry of Health and Welfare and the Ministry of
Education of Japan. We are grateful to Dr K.
Kawabata for permission to study his patient, to
Mr M. Kawashima for his technical help, to Dr and
Mrs A. Ichihara for their valuable advice in prepar-
ing the manuscript in English, and to Mrs T. Wada
and Miss M. Kawai for their secretarial assistance.
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