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Established Facts

• Maternal TSH receptor-blocking antibodies (TBAbs) are a known cause of transient congenital hypo-
thyroidism.

Novel Insights

• Congenital hypothyroidism due to TBAbs can occur in case of a normal concentration of neonatal TSH 
receptor antibodies (TRAbs).

• In the event of a congenital hypothyroidism with gland in situ, TBAbs must be suspected when dis-
covering a maternal hypothyroidism, even if maternal TRAbs are just above the upper limit of the ref-
erence range.
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Abstract
Introduction: Maternal TSH receptor antibodies (TRAbs) can 
cross the placenta and affect fetal and neonatal thyroid func-
tion. Maternal TSH receptor-blocking antibodies (TBAbs) are 
a rare cause of congenital hypothyroidism. Case Report: Fol-

lowing the discovery of a highly elevated TSH on her neona-
tal screening test, a 10-day-old girl with no familial history of 
thyroid disorder was referred to the pediatric endocrinology 
unit. Hypothyroidism was confirmed with a highly elevated 
TSH (817 mIU/L, reference range 0.4–3.1) and very low levels 
of FT4 (1.8 pmol/L, reference range 12–22). Anti-TPO anti-
bodies were at 81 IU/mL (reference range < 34), TRAbs at 1.7 
IU/L (reference range < 1.75), and thyroglobulin at 9.4 µg/L 
(reference range 3.5–77). The thyroid appeared normal on 
ultrasonography, and no radioiodine uptake was seen on 
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the scintigraphy after the perchlorate discharge test. Con-
comitantly, a severe maternal hypothyroidism was discov-
ered (TSH 224 mIU/L). The maternal ultrasound appeared 
normal, anti-TPO antibodies were moderately elevated, and 
TRAbs were at 3.2 IU/L. TBAbs activity was measured in the 
mother and her daughter, and a very high and similar block-
ing activity was observed in both patients (TBAbs 89%, refer-
ence range < 10%). L-thyroxine treatment was introduced in 
the newborn and was successfully discontinued at 6.5 
months of age, as the TBAbs activity decreased. Conclusion: 
We report herein a case of transient congenital hypothyroid-
ism with a normal neonatal TRAbs level. In case of mater- 
nal TBAbs, similar activity of maternal TBAbs must be expect-
ed in the neonate, independently of the neonatal level of 
TRAbs. © 2020 European Thyroid Association

Published by S. Karger AG, Basel

Introduction

The most common causes of thyroid dysfunction are 
autoimmune diseases, some of which can be caused by 
antibodies such as TSH receptor antibodies (TRAbs). 
Two types of TRAbs can be distinguished: TSH receptor-
stimulating antibodies (TSAbs), which stimulate TSH re-
ceptor and lead to hyperthyroidism, and less frequently 
TSH receptor-blocking antibodies (TBAbs), which are 
competitive inhibitors of TSH binding but do not activate 
the receptor. The latter can induce hypothyroidism [1, 2]. 
Maternal TRAbs may cross the placenta at around 16 
weeks of gestation and, in addition to their impact on ma-
ternal thyroid, they can affect fetal and neonatal thyroid 
function. This effect can last 3 to 6 months after birth as 
maternal antibodies progressively disappear [3]. New-

born screening for hypothyroidism is recommended in 
numerous countries because of the severe neurologic 
prognosis of congenital hypothyroidism [4], which oc-
curs in approximately 1/2,000–1/4,000 newborns [5]. 
Few cases of congenital hypothyroidism linked to mater-
nal TBAbs have been reported [6–13], and TBAbs were 
found in approximately 1% of the congenital hypothy-
roidism cases [10, 14, 15].

Herein we report a case of transient congenital hypo-
thyroidism due to placental barrier crossing of maternal 
TBAbs, leading to the diagnosis of severe maternal hypo-
thyroidism. 

Case Report

A 10-day-old girl was referred to the pediatric endocrinology 
department following the discovery of highly elevated TSH (253 
mIU/L, threshold value 17) with low total T4 (10.8 nmol/L, thresh-
old value 80) on her neonatal screening test. She was born at 42 
weeks of amenorrhea, by vaginal birth after labor induction, with 
a birth weight of 3,450 g. She was transferred to intensive neonatal 
care rapidly after her birth because of 2 desaturation episodes with 
cyanosis due to transient respiratory distress. Other than photo-
therapy sessions due to physiological icterus with a maximal total 
bilirubin of 292 µmol/L and dislocation of the left hip associated 
with a subluxation of the right hip managed by orthopedic treat-
ment, she was in good health and left the hospital after 7 days. Her 
parents had no known thyroid disorder and she had no siblings. 
On the day of hospital admission, day 10 after birth, she presented 
with an icterus, little spontaneous motor activity, and a hoarse cry 
was noticed. Her weight was 3,340 g. A thyroid test confirmed se-
vere hypothyroidism with TSH at 817 mIU/L (reference range 0.4–
3.1), FT4 at 1.8 pmol/L (reference range 12–22), and FT3 < 2.3 
pmol/L (reference range 2.9–4.9). Free bilirubinemia was in-
creased at 365 µmol/L. Anti-TPO antibodies were slightly positive 
at 81 IU/mL (reference range < 34) and TRAbs at 1.7 IU/L were at 
the upper limit of the reference range (< 1.75 IU/L). Anti-thyro-

Table 1. TRAbs levels assessed by two different techniques

Controlled sample TRAbs level (IU/L)

automated immunoassay
(E411, Roche Diagnostics, 
Mannheim, Germany)
reference range <1.75 IU/L

second-generation immunoassay
(Thermo Fisher Brahms TRAb human RIA)
reference range <1.5 IU/L

Mother 3.2 3.86
Neonate (10 days) 1.7 *
Neonate (5 weeks) 0.4 <1
Neonate (7 weeks) <0.3 <1
Neonate (18 weeks) <0.8** <1

* Second-generation immunoassay result could not be obtained for this sample due to an insufficient serum 
volume. ** New reagent formulation (modification of the limit of quantification).
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globulin antibodies were less than 25 IU/mL (reference range  
< 115) and thyroglobulin level was 9.4 µg/L (reference range 3.5–
77). The thyroid gland was eutopic with a normal size on cervical 
ultrasonography. However, no radioiodine uptake was seen on the 
thyroid scintigraphy after the perchlorate discharge test (no image 
was taken before the perchlorate discharge test). Ossification 
points of the knee were missing on radiographies. A treatment 
with L-thyroxine was prescribed at a dose of 30 µg/day and a clin-
ical response was rapidly observed with an improvement of icterus, 
weight increase, and a more alert child only 3 days later. 

A maternal thyroid checkup was carried out in this context and 
led to the discovery of severe maternal hypothyroidism with TSH 
at 224 mIU/L (reference range 0.4–3.1), FT3 < 2.3 pmol/L (refer-
ence range 2.9–4.9), and FT4 at 2 pmol/L (reference range 12–22). 
Clinically, the mother reported asthenia and a weight gain of 8 kg 
the year prior to her pregnancy. Cervical ultrasound showed no 
anomaly. Anti-TPO antibodies were at 57 IU/mL (reference range 
< 34), anti-thyroglobulin antibodies at 55 IU/ml (reference range  
< 115), and thyroglobulin at 2.7 µg/L (reference range 3.5–77). 
TRAbs were moderately elevated at 3.2 IU/L (reference range  
< 1.75), and biological activity of TRAbs was assessed by bioassay. 
Severely high activity of TBAbs was observed (89%, reference 
range 0–10%), and no TSAbs were detected (reference range  
< 140%). TRAbs activity was assessed on the neonate’s sample and 
a similar blocking activity was observed in the mother and new-
born. Because of the discrepancy between the TRAbs level mea-

sured by automated immunoassay used (E411; Roche Diagnostics, 
Mannheim, Germany) and TRAbs activity, the results of the  
TRAbs level were controlled using a second-generation immuno-
assay (Thermo Fisher Brahms TRAb human RIA; reference range: 
< 1.5 IU/L) (Table 1). As the TRAbs fell below the detection limit, 
with a decrease in TBAbs activity, the discontinuation of the L-
thyroxine treatment was attempted at 2 months of age, resulting in 
an increase in TSH to 62 mIU/L. Treatment was resumed and was 
finally successfully discontinued at 6.5 months of age (Fig. 1). After 
1 month off treatment, the girl’s thyroid function, weight, height, 
and psychomotor evolution were satisfactory. The mother was 
treated with L-thyroxine following her hypothyroidism diagnosis. 
The treatment was progressively increased until TSH normaliza-
tion.

Discussion

In this case, the discovery of congenital hypothyroid-
ism in a neonate led to the diagnosis of maternal hypo-
thyroidism. No fetal goiter was observed during preg-
nancy even though it has been described in a previous 
case report [16]. The signs and severity of hypothyroid-
ism may vary among newborns [13]. Symptoms of hypo-
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Fig. 1. Neonate biological response under 
L-thyroxine treatment. Daily L-thyroxine 
treatment is represented below the graph. 
TRAbs, TSH receptor antibodies; TBAbs, 
TSH receptor-blocking antibodies; TSAbs, 
TSH receptor-stimulating antibodies.
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thyroidism such as hyperbilirubinemia, lethargy, or 
hoarse cry may not be immediately identified, hence the 
importance of neonatal screening [5]. In this case of deep 
hypothyroidism in both child and mother, 2 major eti-
ologies were evoked. Firstly, the mother’s hypothyroid-
ism could have led to hypothyroidism in the newborn 
because of the lack of thyroxin and iodine available for 
fetal hormonosynthesis. However, an important radioio-
dine uptake would have been observed on the thyroid 
scintigraphy [3–5]. Secondly, the mother’s hypothyroid-
ism could have been caused by TBAbs, a hypothesis 
which is consistent with the absence of radioiodine up-
take associated with a normal thyroid gland on ultra-
sound [4, 5] and a normal rate of thyroglobulin, although 
this thyroglobulin level may be considered low for a new-
born with such a high TSH [4, 5, 17–19]. This second 
hypothesis is supported by the transitory nature of neo-
natal hypothyroidism in parallel with the decrease in 
TRAbs. Because of the hypothesis of a transient neonatal 
hypothyroidism due to maternal antibodies, the starting 
L-thyroxine dose of 9 μg/kg/day was lower than what is 
usually used in deep hypothyroidism. This case high-
lights the importance of assessing mothers’ thyroid func-
tion in the event of congenital hypothyroidism discovery 
in a newborn child. Maternal TBAbs were found in the 
neonate due to their transplacental crossing. This is also 
the case for anti-TPO antibodies. However, those do not 
significantly affect the fetal or neonatal thyroid function 
[20]. 

The discrepancy between low level of TRAbs and high 
TBAbs activity in our case could be explained by (i) block-
ing antibodies with a very high affinity for TSH receptors 
or (ii) antibodies not fully detected by the automated im-
munoassay used. However, TRAbs measurements using 
a second-generation immunoassay confirmed the initial 
results. Cutoffs are always associated with measurement 
uncertainty that must be kept in mind when interpreting 
results. Depending on the context, even an almost normal 
value must be taken into account, and dialogue between 
clinicians and biologists can be useful in cases presenting 
diagnostic difficulties. 

Congenital hypothyroidisms due to TBAbs are prob-
ably underestimated as TBAbs are rarely checked for in 
pregnant women with hypothyroidism. However, it has 
previously been reported that TBAbs are twice more fre-
quent in patients with Hashimoto’s thyroiditis than in 
patients with Grave’s disease, and that TBAbs are only 
found in patients with autoimmune thyroid diseases 
[21]. The severe maternal hypothyroidism reported 
herein, with a very low transplacental passage of T4, has 

probably increased the importance of neonatal hypothy-
roidism. Although it is not actually recommended to 
screen all pregnant women or women of childbearing age 
for abnormal TSH [20, 22, 23], it is important to be alert 
to clinical signs suggestive of hypothyroidism during 
pregnancy. 

It has previously been reported that no congenital hy-
perthyroidism was found when maternal TRAbs were 
under 5 IU/L in the second trimester of pregnancy [24]. 
This may not be true for hypothyroidism due to TBAbs, 
as in this case, the mother’s TRAbs were only at 3.2 IU/L. 
Limitations of our findings are that maternal assays were 
only performed postpartum, even though pregnancy is 
associated with a state of immune tolerance and TRAbs 
decrease is usually observed. Further studies are needed 
to assess this issue.
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