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ABSTRACT

Congenital hypothyroidism can cause lower intellectual abilities in children, which is caused by a lack of thyroid 
hormone while still in the womb. Data from medical records at the RSCM in Jakarta, Indonesia, and the RSHS in 
West Java, Indonesia, children’s endocrine clinics in 2012-2013 shows that more than 70% of congenital hypothy-
roidism sufferers were detected after the age of 1 year, so that patients had experienced permanent lower intellectual 
abilities, so early detection of congenital hypothyroidism is very important. According to the 2014 Minister of Health 
Decree, the neonatal TSH examination is a sensitive examination for detecting primary congenital hypothyroidism 
using the Dissociation Enhanced Lanthanide Fluoro Immuno Assays (DELFIA) method at the age of the baby, 24 to 
72 hours after birth.. The method used in writing this scientific article is article literature. This examination is very 
important to early detection of congenital hypothyroidism because the late diagnosis of congenital hypothyroidism 
can cause permanent intellectual instability in children with an average IQ value below 70. Neonatal TSH levels of 
less than 20 U/mL are normal, while Neonatal TSH levels of ≥ 20 U/mL show a high result and must be confirmed 
by T4 and FT4 examination. If the neonate’s TSH level is high accompanied by an increase in T4 or low FT4 levels, 
then a diagnosis of primary congenital hypothyroidism can be made. Neonatal TSH examination for newborns is 
very important to prevent permanent lower intellectual abilities in children.
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INTRODUCTION

Congenital hypothyroidism (CH) is a disorder resulting 
from a low thyroid hormone in babies, which can 
be caused by anatomical abnormalities, such as 
abnormalities in the structure of the thyroid gland 
(dysplasia and hypoplasia), low thyroid hormone 
(atherosis), abnormalities in the thyroid gland (dysplasia 
and hypoplasia), location of the of the thyroid gland 
(ectopic gland), or the inability of the thyroid gland to 
produce thyroid thyroxine due to thyroid metabolism 
disorders (dysmorphogenesis). (1) (4) (5). Thyroid 
hormones are very important for neurological growth, 
especially at the age of 0–12 months (6). Thyroid 
hormones also function to regulate body metabolism 
and bone and nerve growth (2) (6). Infancy is an 
important period for brain growth; during this period, 
sufficient levels of thyroid hormone are needed (7) (11). 
If during this period thyroid hormone is deficient, it can 
cause mental retardation and growth failure (8) (9) (10).
According to the Ministry of Health in 2015, the global 

CH incidence rate was 0.03% of live births. If this 
percentage ratio is adjusted, it is estimated that more 
than 1600 babies will suffer from hypothyroidism every 
year (12) (13). While in Asia Pacific countries the case 
of CH  is in Singapore at 1:3500, Australia at 1:2125, 
China at 1:2468, New Zealand at 1:960, Thailand at 
1:1809, Philippines at 1:2673, Malaysia at 1:3029. 
(IDA, 2017) (12). In Indonesia, from 11 provinces where 
screening was carried out from 2000 to 2013, 73 cases 
of congenital hypothyroidism were found in 199,708 
babies (1: 2736). Based on this, thyroid hormone 
screening is very important to prevent congenital 
hypothyroidism (15). Neonate TSH is an examination 
that is currently recommended for screening neonate 
TSH. The purpose of this scientific literacy is to provide 
information regarding the importance of examining 
neonatal TSH in newborns as an effort to detect and 
prevent congenital hypothyroidism in children early 
(17).

The importance of neonatal TSH screening as a 
measure to detect congenital hypothyroidism cannot 
be overstated. Congenital hypothyroidism (CH) is a 
condition present at birth where the thyroid gland is 
either absent, underdeveloped, or malfunctioning, 
leading to insufficient production of thyroid hormones 
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(18). These hormones are crucial for normal growth and 
brain development, particularly in the early stages of life 
(17).

One of the most effective ways to screen for congenital 
hypothyroidism is through measuring thyroid-stimulating 
hormone (TSH) levels in newborns. TSH is a pituitary 
hormone that regulates thyroid hormone production. 
Elevated TSH levels in the blood may indicate an 
underactive thyroid gland, which is a characteristic 
feature of congenital hypothyroidism (18).

The primary reason for the significance of neonatal TSH 
screening is its role in mitigating the long-term effects of 
congenital hypothyroidism. Without early diagnosis and 
treatment, children with CH can experience irreversible 
damage to their cognitive and physical development. By 
identifying affected infants shortly after birth, healthcare 
providers can initiate treatment before the onset of 
symptoms, ensuring that these children can grow and 
develop normally. (17) (16)

Moreover, neonatal TSH screening has been shown 
to be cost-effective. The relatively low cost of the 
screening test is outweighed by the savings in healthcare 
costs associated with treating the complications of 
undiagnosed and untreated congenital hypothyroidism. 
Preventing the need for extensive medical care, 
special education, and other services for children with 
developmental delays and disabilities significantly 
reduces the financial burden on families and healthcare 
systems.  
 
ETIOLOGY, CLINICAL SYMPTOMS, AND SCREENING 
TEST FOR CONGENITAL HYPOTHYROIDISM 

Etiology of Congenital Hypothyroidism
Congenital hypothyroidism is a disorder in babies due 
to thyroid hormone deficiency that can be caused by 
anatomical abnormalities such as abnormalities in the 
thyroid structure (dysplasia and hypoplasia), lack of 
thyroid hormone formation (athiroisis), abnormalities 
in the location of the thyroid gland, or inability of the 
thyroid gland to produce thyroxine due to abnormality of 
the metabolism of the thyroid gland (dyshormogenesis) 
(18). Thyroid hormones are very important for 
neurological growth, especially in first-year life (19). 
Thyroid hormones too function to regulate the body’s 
metabolism and bone and nerve growth (IDAI, 2017).
Congenital hypothermia is a cause of intellectual 
instability in children’s; with an IQ score below 70, the 
child’s IQ score will get lower as diagnosis and therapy 
are delayed (18) (19) (20). More than 95% of newborns 
with congenital hypothyroidism are asymptomatic 
at birth. A review of medical records at the pediatric 
endocrine clinic at Hasan Sadikin Hospital and Cipto 
Mangunkusumo Hospital in 2012-2013 shows that 
more than 70% of congenital hypothyroidism sufferers 
were diagnosed later in life. 1 year, so the child has 

experienced permanent mental retardation; only 2.3% 
can be recognized before the age of 3 months (12) (21).
According to data from the Ministry of Health in 2015, 
there were 64 inpatients with neonatal jaundice at the 
Neonatal HCU at RSUP Dr. Moewardi Surakarta, and 
there were 5 subjects (7.8%) who were classified as 
having secondary hypothyroidism with TSH hormone 
levels that were more than normal (> 9 uIU/mL) and 
FT4 levels higher than normal values. Without early 
detection and therapy efforts, in the long term this 
situation will cause the quality of human resources in 
Indonesia to decline and will become a major public 
health problem in the future (20).

TSH (Thyroid Stimulating Hormone)
The thyroid is an endocrine gland. It is located at the 
front of the neck and consists of the right lobe and the 
left lobe (21). The two lobes are each 5 cm long and are 
fused in the midline like a butterfly (22). Thyroid disease 
is an abnormal condition resulting from disturbances 
in the thyroid gland in the form of changes in form or 
function (excessive, hypo, or normal) (21). The hormones 
produced by the thyroid gland are T3 (triiodothyronine) 
and T4 (thyroxine) (21). The active form of the T3 
hormone is not only produced in the thyroid gland, 
but also in other body tissues by converting T4 to 
T3 (23). In the anterior pituitary gland, the hormone 
TRH (thyrotropin-releasing hormone) regulates the 
production of thyroid hormone in the hypothalamus and 
TSH (thyroid stimulating hormone) (23). The production 
of T3 and T4 hormones is influenced by a feedback 
mechanism involving the TSH hormone (24). When the 
body is deficient in T3 and T4, there is feedback from 
the pituitary gland to release more TSH (24). When there 
is too much T3 and T4 in the body, this process works in 
reverse (24). The pituitary gland provides feedback that 
it releases small amounts of TSH. This system only works 
if everything functions well.

Congenital hypothyroidism can be temporary or 
permanent. The severity of congenital hypothyroidism 
seen from serum TSH values > 100 µU/L is considered 
severe, as is the age of onset of hypothyroidism (severe 
intrauterine) (26). The most common form is permanent 
or primary congenital hypothyroidism due to thyroid 
dysgenesis with high serum TSH levels (25). Permanent 
congenital hypothyroidism requires lifelong treatment, 
while temporary congenital hypothyroidism does not 
need to (27). Screening for congenital hypothyroidism 
in newborn babies is one of the efforts to get a 
better generation, because screening for congenital 
hypothyroidism is very important. Hypothyroid 
screening should not only be carried out on newborns 
but also needs to be carried out on babies over six months 
because the clinical manifestations in hypothyroid 
babies will become more obvious as they get older (22).

Clinical Symptoms of Congenital Hypothyroidism
The clinical symptoms of congenital hypothyroidism in 
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children are delayed motoric development, constipation, 
decreased activity, macroglossia, paleness, distinctive 
face, difficulty eating, hypotonia, and umbilical 
hernia, while the typical symptoms are a swollen face 
(myxedema), pseudotelorism, skin mottling (Cutis 
marmorata), widened fontanel, large belly, large tongue, 
and widened fontanel (23).

The symptoms of congenital hypothyroidism at the 
beginning of a baby’s life are very vague and atypical, 
while delays in treatment for congenital hypothyroidism 
will result in impaired physical growth and permanent 
mental retardation. Therefore, prevention and early 
treatment with thyroid hormones can prevent physical 
and mental morbidity, and monitoring is needed to 
produce optimal treatment results and child growth and 
development (24).

Pathophysiology of Congenital Hypothyroidism
Based on Figure 1 The hormones thyroxine (T4) and 
triiodothyronine (T3) are produced by the thyroid 
gland; the formation process is influenced by a 
feedback mechanism involving thyroid-stimulating 
hormone (TSH). When thyroid hormone production 
increases, TSH production decreases, and conversely, 
when thyroid hormone production is insufficient, 
TSH production increases (24). Thyroid hormone 
plays a very important role in various metabolic 
processes of proteins, carbohydrates, and fats and has 
a physiological influence on all organ systems of the 
human body. Deficiency or excess of thyroid hormone 
disrupts various physiological processes and functions 
and affects growth and development in various tissues, 
including the nervous system (25)

72 hours is screened for neonates, at least congenital 
hypothyroidism screening, and IDAI recommendations 
(No. 09/REK/PP/IDAI/07/2014, namely to carry out 
congenital hypothyroidism screening on all newborns 
(26)

One of the most effective screening examinations for 
congenital hypothyroidism is the Neonatal Thyroid 
Stimulating Hormone (TSH) test (22). According to the 
Indonesian Pediatrician Association (IDAI) in 2017, 
screening using the neonatal TSH test is the most sensitive 
examination to find primary congenital hypothyroidism. 
Primary CH screening is effective when the baby is more 
than 24 hours old, and the best screening peak is 48 
hours to 72 hours after birth. (27).

Based on Figure 2, The method used for testing Neonatal 
Thyroid Stimulating Hormone is Dissociaton Enhanced 
Lanthanide Fluoro Immuno Assays (DELFIA). This 
method uses a two-site fluoroimmunometric assay 
based on the Direct Sandwich technique against two 
monoclonal antibodies that attach directly to two 
antigen determinant sites on the hTSH molecule.

Figure 1: Mechanism of action of the TSH hormone

Prevention of congenital hypothyroidism

Neonatal thyroid stimulating hormone test in newborns
Screening for congenital hypothyroidism is a test 
carried out on babies who are a few days old to select 
babies who suffer from congenital hypothyroidism 
from healthy babies. Newborn screening can detect 
congenital disorders as early as possible, so that if they 
are discovered immediately, intervention and treatment 
can be carried out as quickly as possible by Permenkes 
No. 78 of 2014, namely that every newborn aged 48–

Figure 2: Principles of examining neonate TSH hormones using the 
DELFIA method

According to the 2014 Minister of Health Regulation on 
Congenital Hypothyroid Screening, TSH examination 
of neonates can be carried out using the Dissociation 
Enhanced Lanthanide Fluoro Immuno Assays (DELFIA) 
method. This method uses two fluoroimmunometric 
analysis points based on the direct sandwich antibody 
technique, which attaches directly to the two antigen-
determining sites of the hTSH molecule. What is used 
is whole blood, which is taken through the baby’s heel 
(heel prick), and then the capillary blood sample is 
dropped onto special paper that has been marked with 
the patient’s identity until the paper circle is completely 
filled and then dried (28).

The most ideal time for blood specimen collection is 
when the baby is 48 to 72 days old. It is best not to 
take samples from babies aged 24 hours because at that 
time the neonate’s TSH level is still high and will give a 
falsely high value (28). The specimen used for neonatal 
TSH examination is dried blood spot (DBS). If the results 
of the neonatal TSH examination are <20 µU/mL, then 
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the results are considered normal.

Based on Table I, TSH Level < 10 µU/mL result 
interpretation is normal; action required is No further 
testing is needed. Patients with TSH levels in this range 
are considered to have normal thyroid function and 
should follow routine follow-up schedules as advised 
by their healthcare provider. TSH Level 10–20 µU/
mL result interpretation is borderline/indeterminate; a 
repeat dry blood spot (DBS) test should be conducted 
within 1-2 weeks. This interval allows for monitoring 
any potential changes in TSH levels that may indicate 
emerging thyroid issues. If TSH level > 20 µU/mL result 
interpretation is elevated/possible hypothyroidism, 
action required is immediate confirmatory testing with 
serum TSH and free T4 levels. Elevated TSH levels 
in this range strongly suggest hypothyroidism, and 
prompt confirmatory testing ensures accurate diagnosis 
and timely initiation of appropriate treatment. These 
guidelines ensure effective monitoring and management 
of thyroid function, helping to identify and address 
potential thyroid disorders promptly (IDAI, 2017). Based 
on Figure 3, if the neonate’s serum TSH level is high, 
accompanied by low T4 or FT4 levels, a diagnosis of 
primary congenital hypothyroidism can be made, and 
thyroxine medication must be given immediately (26). 
The administration of thyroxine must be consulted with 
an endocrinologist or pediatrician (30). The results of 
the confirmation examination are communicated to the 
family, the doctor in charge of the health worker, or the 
midwife. Explanations are given by experienced officers 
(31).

Table I:  Sample Examination Results and Confirmation Tests

TSH Level 
(µU/mL)

Result 
Interpretation

Action 
Required

< 10 Normal
No further testing needed. 

Routine follow-up.

10 - 20
Borderline/Indeter-

minate
Repeat DBS test within 1-2 

weeks.

> 20
Elevated/Possible 
Hypothyroidism

Immediate confirmatory 
serum TSH and Free T4.

CONCLUSION

Neonatal TSH screening is a vital public health measure 
that ensures the early detection and treatment of 
congenital hypothyroidism. By preventing the severe 
and often irreversible consequences of untreated CH, 
this screening test plays a crucial role in safeguarding 
the health and developmental potential of newborns. 
Ensuring that all infants undergo TSH screening shortly 
after birth is essential for promoting optimal health 
outcomes and enhancing the quality of life for affected 
children. Based on the results of the discussion above, 
it can be concluded that neonatal TSH examination is 
very important for newborns up to 72 hours of birth 
as an effort to early detect the presence of congenital 
hypothyroidism. Neonate TSH levels of less than 20 µU/
mL are the norm, and neonatal TSH levels ≥ 20 µU/mL 
indicate high results. If the neonate’s serum TSH levels 
are high, accompanied by low T4 or FT4 levels, then 
a diagnosis of primary (congenital) hypothyroidism 
can be made, so it must be immediately given the drug 
thyroxine.
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