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Transient infantile hyperthyrotrophinaemia
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SUMMARY Sixteen cases of transient infantile hyperthyrotrophinaemia were followed up for two
to seven years. Concentrations of serum triiodothyronine, thyroxine, and free thyroxine were

maintained within the normal range in all cases. All but one child, who had a hearing
disturbance, showed normal mental development with normal physical and skeletal maturation.
Eleven children had normal concentrations of serum thyroid stimulating hormone and no signs or

symptoms of thyroid dysfunction; in three children, diffuse small goitres developed and two
further children showed relapse with slightly raised concentrations of thyroid stimulating
hormone.

It is concluded that 'transient infantile hyperthyrotrophinaemia' is a syndrome, which differs
from typical transient neonatal hypothyroidism, and that careful follow up is necessary because
some children show signs of mild pituitary-thyroid dysfunction in later childhood.

Transient infantile hyperthyrotro?hinaemia was first
reported by Miyai et al in 1979. Since then many
similar cases have been reported2 3 with a total of 98
cases in Japan by 1986.4

Differentiation of transient infantile hyper-
thyrotrophinaemia from mild congenital hypo-
thyroidism or transient neonatal hypothyroidism is
difficult unless suspected cases are carefully
followed up. No long term studies have been made
on this syndrome, however, so confirmatory
diagnosis has not been possible and the prognosis
for physical and psychomotor development is
uncertain.

In this paper we report follow up studies on 16
children with transient infantile hyperthyrotrophin-
aemia.

Patients and methods

During eight years from November 1975 to
November 1983, 281 468 infants born in the Osaka
area were screened by measuring thyroid stimu-
lating hormone in filter paper blood samples, and
257 neonates were recalled according to the
programme reported previously.5 There were 84
infants with a high concentration of thyroid stimu-
lating hormone (>17 mU/l), and of these 16 infants
(10 boys and six girls) were diagnosed as having
transient infantile hyperthyrotrophinaemia by the
criteria shown in table 1. All were delivered nor-

mally at full term and had normal birth weights and

117'

lengths. None had clinical features of congenital
hypothyroidism6 and bone age was normal in the
infants where radiography was performed. None
had a maternal history of excessive or low iodine
intake or of amniofetography.
Maternal antithyroglobulin haemagglutination

antibodies (TGHA) and antithyroid microsome
haemagglutination antibody (MCHA) were nega-
tive as was thyroid stimulating hormone binding
inhibitor immunoglobulin (TBII) in the cases
examined.
These 16 infants were followed up from two to

Table 1 Criteria for the diagnosis of transient infantile
hyperthyrotrophinaemia

1 Serum thyroid stimulating hormone concentration (2-8 weeks
of age) >4 SD above mean for normal controls (mean (SD) 7-4
(2-3) mU/l; mean+4 SD 17 mU/l)

2 No contamination with heterophilic antibodies (linear relation-
ship in dilution experiment)

3 Serum thyroid stimulating hormone concentration (2-9 months
of age) decreases to normal and remains normal until 1 year of
age

4 Serum thyroxine, triiodothyronine, and free thyroxine concen-
trations are maintained within the normal range

5 No goitre or sublingual mass due to an ectopic thyroid (normal
thyroid radioiodine uptake and scintigram)

6 No signs or symptoms of congenital hypothyroidism and normal
bone maturation

7 No maternal history of thyroid disorder, intake of antithyroid
agents, or excessive or deficient iodide intake
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seven years with reference to growth and clinical
progress. Mental development was assessed by the
Tsumori-Inage or Tsumori-Isobe developmental
scales, which are usually used in Japan to evaluate
psychomotor development of infants and children.7
In some cases the IQ was assessed by the Wechsler
intelligence scales for children.8
Hormones were measured by radioimmunoassay

using commercial kits: thyroid stimulating hormone
(Daiichi Radioisotope Laboratory), thyroxine and
triiodothyronine (Eiken Immunochemical Labora-
tory), and free thyroxine (Gamma Coat RIA kit,
Clinical Assays Inc or Amerlex Free T4 RIA Kit,
Amersham Radiochemical Centre).
TGHA and MCHA were measured by a commer-

cial kit (Fujizoki Co); the basal metabolic rate was
measured with an open circuit indirect calorimeter.9

Statistical analyses were performed by the two
sample Student's t test.

Results

The initial thyroid function test results are shown in
table 2. None of the infants had appreciable clinical
features of cretinism on the score of Smith et al,6 and
in the infants studied for bone age none had
abnormal bone maturation. Concentrations of

serum thyroxine, triiodothyronine, and free
thyroxine were all normal as were the basal meta-
bolic rates of those infants examined. Thyroid
uptake of 1231 was also within the normal range, and
scintigrams showed a normal shape, size, and
location of the thyroid.
Changes in the concentrations of serum thyroid

stimulating hormone, thyroxine, and triiodothyro-
nine during follow up for two to seven years are
shown in fig 1. Five infants (cases 5, 6, 12, 13, and
15) were given L-thyroxine for two to six months
after birth; the other infants received no medication.
According to outcome we have tentatively classi-

fied the 16 infants into three groups (table 3). Group
A had normal thyroid function (cases 1-11; fig 1A)
and concentrations of serum thyroxine, triiodo-
thyronine, and free thyroxine were within the
normal range of age matched controls. Group B had
relapse of hyperthyrotrophinaemia (cases 12 and 13;
fig 1B), concentrations of serum thyroid stimulating
hormone were >17 mU/l at 5-9 years (case 12) and
5.4 years (case 13), but concentrations of serum
thyroxine, triiodothyronine, and free thyroxine
were within the normal ranges throughout the
follow up period. Group C (cases 14-16; fig 1C)
developed small diffuse goitres (2-3 cm width) at the
ages of 3 years (case 14), 4-1 years (case 15), and 5.3

Table 2 Initial results of thyroid function tests in patients with transient infantile hyperthyrotrophinaemia at 2 to 7 weeks
of age

Case Age Thyroid Thyroxine Free Triiodo- % Basal 123j
No (weeks) stimulating (nmolll) thyroxine* thyronine metabolic uptake

hormone (pmolll) (nmolll) rate (3 hours)
(mUll)

1 3 43-0 190 47.3 (G) 3 35 -3 17-7
2 3 19-5 110 35-9 (G) 3-21 +10 21-8
3 7 22-0 141 11-3 (A) 3-69 ND ND
4 4 19-7 128 49-1 (G) 2-90 -11 ND
5 4 29-7 209 22-1 (G) 3-84 -10 36-6
6 3 18-4 217 29-7 (G) 409 +6 26-4
7 5 23-6 97 13-2 (A) 3-20 +16 28-3
8 5 24-1 146 21 2 (A) 3 13 ND ND
9 5 27 0 136 20 5 (A) 3 43 ND ND
10 3 18 3 129 ND 3-59 +4 ND
lit 5 26 4 141 14 7 (A) 4-93 ND ND
121: 2 29 4 160 23 5 (G) 3-89 -1 36-4
13t 3 22-4 186 32-1 (G) 3-32 -8 31 6
14§ 5 17 2 156 44-6 (G) 2-93 -12 37-6
15§ 5 33.3 133 212 (A) 361 -5 26-1
16§ 3 77-4 195 23-1 (A) 3 21 +14 ND
Normal

range 28-12-0 90-187 228- 2 43-4-52 -15 to 10(0-35-0
47-2 (G) +15
808-25 5 (A)

ND: not done.
*Gamma Coat RIA (G) or Amerlex Free T4 RIA (A).
tChild with hearing disturbance; tchild with relapsed hyperthyrotrophinaemia; §child with goitre that appeared later.
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Table 3 Most recent results of thyroid function tests in patients with transient infantile hyperthyrotrophinaemia

Case Age Thyroid Thyroxine Free Triiodo- Developmental
No (years) stimulating (nmolll) thyroxine* thyronine quotientl

hormone (pmol/l) (nmolll) or IQ
(m Ull) (nmolll)

1 7-1 3-5 133 21-2 3-38 119 (T)
2 6-9 4-1 114 22-2 2-60 97 (T)
3 70 5 8 105 22-1 2-60 99 (W)
4 7-6 5-4 124 19-9 2-66 116 (W)
5 5-4 8-7 117 16-7 2-75 90 (T)
6 5-1 4-4 136 19-9 3-07 110 (T)
7 5-3 10-8 127 212 3-04 120 (T)
8 3-3 4-5 142 19-9 2 70 127 (T)
9 4-0 5-6 119 25-0 2-72 133 (T)
10 3-2 4-7 121 21-8 2-67 150 (T)
lit 3-5 40 183 17-9 2-87 80 (T)
12t 5-9 20-0 105 18-6 2-75 107 (T)
13t 5-7 13-6 144 23-1 1-90 112 (W)
14§ 7-1 7-6 127 21-2 2-40 110 (W)
15§ 5-6 6-1 135 18-6 2-17 110 (T)
16§ 5-2 2-6 137 23-1 2-61 126 (T)
Normal range <1-9-0 73-187 9-2-27-7 1-893-50

*Amerlex Free T4 RIA.
tChild with hearing disturbance; tchild with relapsed hyperthyrotrophinaemia; §child with goitre that appeared later.
lTsumori-Isobe (T) or Wechsler intelligence scales for children (W).

years (case 16). Concentrations of serum thyroxine,
triiodothyronine, free thyroxine, and thyroid
stimulating hormone were within the normal range
except for case 14 who showed a transiently low
triiodothyronine concentration at 5.1 years with
slight increases in concentrations of thyroid stimula-
ting hormone at 1-7 and 3*9 years.

Thyroid antibodies were not detected in any
infant throughout the follow up period. The
response of thyroid stimulating hormone to thyro-
trophin releasing hormone (10 ,ug/kg bodyweight;
TRH-Tanabe) was examined in some cases in early
infancy (1-3 months of age), later infancy (6-12
months of age), and childhood (3.4-7.7 years of
age); the results are shown in fig 2. In the seven
infants studied in group A, peak thyroid stimulating
hormone concentrations in childhood (mean (SD)
33.5 (7.5) mU/l) were significantly lower than those
in early infancy (81.3 (49-1) mU/l) (p<005). Both
infants in group B and one infant in group C (case
14) had significantly higher peak thyroid stimula-
ting hormone concentrations in later infancy and
childhood than found in normal controls.
The ratio of the increments in thyroid stimulating

hormone (TSH) and triiodothyronine (T3) after
stimulation by thyrotrophin releasing hormone
(AT3: ATSH) of all cases examined in group A
(mean (SD): 1-9 (1.5)x 103 nmol/mU) were similar
to those in normal controls (2-9 (1.8) x 103 nmol/mU)
in early infancy.

All cases showed normal growth and none were

below -1 5 SD for height or weight in normal
Japanese children. Bone maturation was also
normal in all cases. Developmental quotient or IQ
values for all infants were above 90, except for
the one child who was deaf who had a score of 80
(table 3).

Discussion

In this paper we have proposed a definition of
transient infantile hyperthyrotrophinaemia that is a
modification of our previous definition.2 On the
basis of these criteria we found 16 cases in 281 468
newborn babies screened and estimate the incidence
of this syndrome to be about 1:17600. During follow
up for two to seven years, 11 children (group A) had
consistently normal thyroid function and no signs or
symptoms of hypothyroidism. The peak values of
thyroid stimulating hormone after administration of
thyrotrophin releasing hormone decreased gradually
with age, becoming almost normal by the ages of 3-7
years.
The results for the AT3: ATSH ratio after thyro-

trophin releasing hormone indicate that these
children respond to endogenous thyroid stimu-
lating hormone, and compensated primary hypo-
thyroidism can be excluded as the residual capacity
of the thyroid to secrete triiodothyronine after
thyroid stimulating hormone stimulation was the
same as that in age matched normal controls. In this
respect, transient hyperthyrotrophinaemia can be
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Fig. 2 Thyroid stimulating hormone response to thyrotrophin releasing hormone stimulation test in group A (0), B (A),
and C (A). the shaded area shows the range ofnormal control values. Closed circle with vertical bars indicate means (SD) of
thyroid stimulating hormone concentrations ofgroup A cases. Peak thyroid stimulating hormone values ofgroup A cases in
childhood were significantly lower than those obtained in early infancy (p<005).

considered to be a different condition from primary
hypothyroidism. The children in group A may have
had some form immaturity of the hypothalamic-
pituitary-thyroid axis-probably in the negative
feedback system-in early life, but this immaturity
had disappeared by childhood.
On the other hand, two children in group B

showed relapse of hyperthyrotrophinaemia and in
three children in group C small soft diffuse goitres
developed. The children in group B had slightly
higher concentrations of serum thyroid stimulating
hormone than normal. We have followed up these
cases without medication, and they show good
psychosomatic development with normal bone
maturation. The reason for hyperthyrotrophinaemia
in these cases is unknown. If their concentrations of
serum thyroxine decrease in response to increased
demands for thyroid hormones in the future, they
will have a final diagnosis of mild primary hypo-
thyroidism. On the other hand, if their thyroid
stimulating hormone is maintained at a raised
concentration or fluctuates without any abnormalities
in the concentration of serum thyroid hormones, we

may classify them as having sustained or fluctuating
hyperthyrotrophinaemia.

One child in group C had a persistently
exaggerated thyroid stimulating hormone response
to thyrotrophin releasing hormone and one episode
of a low triiodothyronine and a low-normal thy-
roxine concentration. The 1231 scinitigram of this girl
showed normal location but slight enlargement of
the thyroid, and her 1231 thyroidal uptake was

normal with no discharge of 23I by thiocyanate;
mild hypothyroidism due to a defect of hormone
synthesis still cannot be excluded in this girl. The
other two children (cases 15 and 16) had small soft
goitres but their serum thyroid hormones and
thyroid stimulating hormone concentrations were
normal. These children most likely had diffuse
simple goitres. As these three children show good
physical and mental development and normal bone
maturation, we will continue their follow up without
treatment.

We are grateful to Drs H Tajiri, S Ida, S Kimura, K Shimizu and
I Maki in our department for their help and advice, and to Dr N
Hata in department of laboratory medicine for the free thyroxine
assay.

Basal Peak

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.64.8.1177 on 1 A

ugust 1989. D
ow

nloaded from
 

http://adc.bmj.com/


1182 Miki, Nose, Miyai, Yabuuchi, and Harada

This work was supported in part by the grant from the Ministry
of Health and Welfare in Japan.

References

'Miyai K, Amino N, Nishi K, et al. Transient infantile hyper-
thyrotrophinaemia. Report of a case. Arch Dis Child 1979;54:
965-7.

2 Miyai K, Harada T, Nose 0, et al. Transient infantile hyperthy-
rotrophinemia. In: Stockist JR, Nagataki S, eds. Thyroid
research VIii. Canberra: Australian Academy of Science,
1980:33-6.

3 Miyai K, Harada T, Nose 0, Mizuta H, Amino N, Yabuuchi H.
Hyperthyrotrophinaemia with normal thyroid hormone
concentration in newborn babies. In: Naruse H, Irie M, eds.
Neonatal screening. International Congress Series 606. Amster-
dam: Excerpta Medica, 1983:44-9.
Wada Y. Research on mass screening system. Annual Report of
the Health and Welfare Ministry in 1986 on developmental
disturbance. Tokyo: Health and Welfare Ministry, 1986. (In
Japanese).

5 Miyai K, Oura T, Kawashima M, et al. A new method of paired

thyrotropin assay as a screening test for neonatal hypothyroidism.
J Clin Endocrinol Metab 1978;47:1028-33.

6 Smith DW, Klein AM, Henderson JR, Myrian Thopoulos NC.
Congenital hypothyroidism-signs and symptoms in the
newborn period. J Pediatr 1975;87:958-62.

7 Tsumori S, Inage K. Diagnostic method of psychomotor
development in infants and young children. Tokyo: Dainihon
Tosho, 1961. (In Japanese.)

8 Wechsler D. Wechsler intelligence scales for children. New York:
Psychological Corporation, 1949. (Kodama H, Shinagawa F.
The Japanese Wechsler intelligence scales for children. Tokyo:
Nihon Bunka Kagakusha, 1953. In Japanese.)
Nose 0, Harada T, Maki I, et al. Usefulness of basal metabolic
rate to monitor thyroid hormone action on peripheral tissue in
neonatal hypothyroidism screened by mass screening program.
In: Naruse H, Irie M, eds. Neonatal screening. International
Congress Series 606. Amsterdam: Excerpta Medica, 1983:152-3.

Correspondence to Dr K Miki, Department of Paediatrics, Osaka
University Medical School, 1-1-50 Fukushima, Fukushima-ku,
Osaka 553, Japan.

Accepted 20 January 1989

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.64.8.1177 on 1 A

ugust 1989. D
ow

nloaded from
 

http://adc.bmj.com/

