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Elevated thyroid stimulating hormone in a 
neonate: Drug induced or disease?
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A B S T R A C T

Dyshormonogenesis is an uncommon cause of congenital hypothyroidism. The most common abnormality is absent or insufficient 
thyroid peroxidase enzyme. Maternal intake of antithyroid drug can also lead to elevated thyroid stimulating hormone (TSH) in a 
neonate, albeit the scenario is temporary. We report one such interesting case where a clinically euthyroid neonate borne to a mother 
on antithyroid drug  presents on 12th day of life with reports of elevated TSH and increased tracer uptake in 99mTc thyroid scan. 
Disproportionately high TSH in comparison to low maternal antithyroid drug dosage and further elevation of TSH after stopping mother’s 
antithyroid drugs ruled out maternal antithyroid drug-induced congenital hypothyroidism in the baby. Early institution of therapy in 
these patients can prevent mental retardation and other features of hypothyroidism. 
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Introduction 

The worldwide incidence of  congenital hypothyroidism 
(CH) is 1:3000 to 1:5000 live births.[1] Dyshormonogenesis 
and maternal intake of  antithyroid drugs are less common 
causes of  CH. Inherited defects in hormone biosynthesis 
(dyshormonogenesis) are rare causes of  CH and 
account for 10%-15% children with hypothyroidism.[2] 
Dyshormonogenesis results from a deficiency or absence 
of  one or more of  the enzymes involved in the thyroid 
hormone synthesis or secretion. The most common 
enzyme abnormality is absent or insufficient thyroid 
peroxidase (TPO) activity which results in the failure of  
oxidation of  iodide into iodine.[3] With this type of  defect, 
iodine will be trapped but not organified. Prevalence of  
maternal antithyroid drug-induced transient congenital 

hypothyroidism is still less common at 1:11 000 to 1:  
15 000.[4] We report one such interesting case of  a neonate, 
born to a hyperthyroid mother, presenting with markedly 
elevated thyroid stimulating hormone (TSH), causing initial 
confusion regarding the etiology.

Case Report

A newborn child, product of  a consanguineous marriage, 
was brought by his parents on the 12th day for evaluation. 
The Baby was delivered at term by cesarean section with 
uneventful birth history. Mother is hyperthyroid receiving 
carbimazole 15 mg/day in last 3 months of  gestation that 
was subsequently changed over to propylthiouracil 50 
mg twice daily after delivery, by the gynecologist prior to 
her consultation with us. We considered sticking to the 
medication in view of  normal TSH and T4 in the mother. 
A Maternal cousin and 3 maternal aunts of  the mother 
have primary hypothyroidism. On examination, baby had 
weight of  2.7 kg and length 50 cm. Clinically, the baby 
appeared euthyroid without any stigma of  CH such as 
macroglossia, umbilical hernia, or hypothermia. There was 
no palpable goiter. Rest of  the systemic examination was 
normal. Thyroid profile of  the baby, done on 11th day after 
delivery, revealed T3-163.3 ng/dl (N-75-260 ng/dl), T4-10.1 
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µg/dl (N-6.1--14.9), and TSH-78.4 µIU/ml (N-0.7--15.4). 
Baby was subjected to radioisotope 99mTc thyroid scan, 
which enlarged thyroid gland in normal pretracheal location 
and increased avid tracer uptake [Figure 1]. For further 
clarification, the mother was advised to stop propylthiuracil 
for 4 days, and then to repeat thyroid function test for 
the baby. On recall, the baby’s repeated thyroid profile 
revealed T3-167.15 ng/dl, T4-6.6 µg/dl, and TSH-131.56 
µIU/ml. For elevated TSH with increased radioactive 
tracer uptake on thyroid scan, probability of  maternal 
drug induced hypothyroidism or dyshormonogenesis 
were considered. Disproportionately high levels of  baby’s 
TSH in comparison to small dosage of  antithyroid drugs 
(propylthiouracil 100 mg/day) consumed by the mother 
and further elevation of  TSH in spite of  stopping mother’s 
antithyroid drugs made the possibility of  antithyroid drug 
induced congenital hypothyroidism less likely. Considering 
dyshormonogenesis as a cause of  baby’s elevated TSH, 
the baby was prescribed 25 µg levothyroxine daily. Repeat 
TSH after 2 weeks of  therapy was 11.5µIU/ml and T4.was 
11.9 µg/dl. Baby was advised for follow up after 1 month 
with T4 and TSH.

Discussion

Dysgenesis (Athyrosis, hypoplasia, ectopy) of  thyroid gland 
is the most common cause of  congenital hypothyroidism 
(80% cases).[3] These can easily be diagnosed by elevated 
TSH and absent/ectopic tracer uptake on radioisotope 
thyroid scan. However, when elevated TSH is associated with 
increased tracer uptake on radioisotope scan, possible causes 
include iodine deficiency, dyshormonogenesis, and maternal 
antithyroid drug intake. Our patient had a similar situation.

Iodine deficiency related such high level of  TSH (78.4 
µIU/ml), would usually be associated with clinically overt 

hypothyroidism, a palpable goiter in most cases and low T3 
and T4. Our patient had none of  these features.[5]

Transplacental transfer of  maternal TSH-R antibody 
results in a transient form of  central hypothyroidism, 
where because of  inactivity of  TSH at TSH receptors, 
the glandular radio isotope uptake is low to undetectable. 
TSH-R antibody induced thyrotoxicosis in the baby can be 
ruled out because of  low T4 accompanied by normalization 
of  high TSH after thyroxine replacement therapy. 

Maternal antithyroid drug can cause elevated TSH in 
neonate. Transplacental transfer of  maternal antithyroid 
drugs can block thyroid peroxidase step in the baby, but 
there is intact iodide uptake giving rise to increased tracer 
uptake in radioisotope scan due to stimulatory effect of  
high TSH.[6] However, dosage of  maternal antithyroid drug 
is usually quite high unlike our case (100 mg PTU). Rising 
levels of  TSH in spite of  stopping antithyroid drug for 
mother made this possible etiology less likely.

Based on this, dyshormonogenesis was considered as 
possible diagnosis to explain high levels of  TSH and 
increased tracer uptake in 99mTc scan. Dyshormonogenesis 
is an uncommon cause of  goitrous hypothyroidism and 
account for only about 10%--15% of  cases of  CH.[2] In 
most instances, the defect appears to be transmitted as an 
autosomal recessive trait, more so in consanguineous families. 
The clinical manifestations of  CH due to biochemical defect 
are similar to those in infants with thyroid dysgenesis, but 
less severe, depending on the degree of  dyshormonogenesis. 
In our case, there was no clinical evidence of  CH, owing to 
milder degree of  dyshormonogenesis reflected by normal 
total T3 and T4. Because of  trophic actions of  high TSH, 
thyroid gland enlarges. Our case had enlarged thyroid on 
scintigraphy, though clinically goiter was not palpable. 
In general, the more severe the biosynthetic defect, the 
earlier the goiter appears, the larger it is, and the greater 
the likelihood of  early development of  hypothyroidism or 
even cretinism. In patients with iodination/organification 
defects, only part or none of  the iodide taken up is oxidized 
and organified. In these cases T4 production is decreased, 
whereas the synthesis of  Tg and transport of  iodide 
are strongly stimulated by TSH. Radioiodine uptake is 
high owing to intact NaI (Sodium Iodide) symporter 
stimulated by high TSH, and the block in iodide oxidation 
and organification results in an increase in intracellular 
iodide concentration. This can be measured by determining 
the amount of  radioiodine lost from the gland after the 
administration of  potassium perchlorate (perchlorate 
discharge test); the percentage released indicates whether a 
defect is partial or total.[7] Total iodide organification defects 
are characterized by discharge of  more than 50% of  the 

Figure 1: 99mTc thyroid scan- enlarged thyroid gland with increased avid 
tracer uptake
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radioiodine in the thyroid gland within two hours after 
administration of  potassium perchlorate. Partial defects 
are characterized by discharge of  more than 10% of  the 
accumulated radioiodine.[8] In such patients a 99mTc thyroid 
scan shows increased uptake and can mimic thyrotoxicosis.[9] 
Upon thyroid I131 scan, initial uptake will be normal, owing 
to normal iodine uptake. But the delayed uptake would be 
abnormal, owing to defective iodination/ organification. 
Our patient showed increased uptake of  99mTc on thyroid 
scan.

The baby was prescribed 25 µg of  thyroxine. Treatment 
in a case of  congenital hypothyroidism should be started 
at the earliest within the first 2 weeks.[10] The thyroxine 
replacement dosages as per different age groups are 
0-3months: 10-15 µg/kg, 3-6 months: 8-10 µg/kg, 6-12 
months: 6-8 µg/kg, 1-5 years: 5-6 µg/kg, 6-12 years: 4-5 
µg/kg, and >12 years: 2-3 µg/kg.[11] Follow up is to be done 
at every 2-4 weeks for initial 3 months, every 1-2 months 
up to 1 year, every 2-3 months from 1 to 3 years, and then 
every 3-6 months till growth is completed. If  dosage is 
changed, next follow up visit is to be done within 2-4 weeks. 
Serum T4 has to be maintained in upper half  of  normal 
range in the first 3 years. Bone age is measured before onset 
of  treatment and yearly once then onwards with a goal 
of  attaining normal bone maturation by 3 years. Growth 
monitoring is to be done in every 3 months.
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