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Abstract

Neonatal screening is an essential preventative public health program, and is the standard practice of care world–
wide. India is yet to start any publicly funded program despite this having been established in many countries for
over 50 years. The purpose of neonatal screening is to reduce morbidity and mortality in the newborn. Detection
must have a clear benefit for the baby and be cost effective when compared to the cost associated with delayed
treatment. These criteria are clearly satisfied for screening a baby at birth for congenital hypothyroidism (CHT).
Though systematic neonatal screening for congenital hypothyroidism was introduced in the early 1970 in many
countries, in India an estimated 10,000 babies are born with congenital hypothyroidism every year, yet there is no
screening program for this. We present the details of our study, which reveals that CHT in India has a high incidence
and is an URGENT high priority for public screening.
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Introduction
Congenital Hypothyroidism is the most common preventable cause

of mental handicap in the world. Neonatal screening programme with
TSH for the same has been in place for last 5 decades in many
countries. India has no such screening program so far. We undertook
this study to see if we need to relook at this scenario.

Materials and Methods
All babies born at Cloudnine Hospitals, Bangalore, India were

screened for Congenital Hypothyroidism during the period from Jan
2007 to Oct 2013 – accounting for nearly 19,800 samples.

Blood was collected from these babies between 36 to 48 hours along
with other investigations, which were part of the hospital protocol. All
babies born at Cloudnine & Fernandez were checked for discharge
bilirubin, blood group and other screening disorders along with CHT.
Parents were counseled on the need and benefits of screening and
verbal consent was obtained prior to sample collection. For those who
declined the test, despite the explanation about the importance of the
screening, written consent was obtained as NON-CONSENT.
Quantitative determination of Thyroid Stimulating Hormone (TSH)
was carried out on dried filter paper blood by DELFIA Neonatal hTSH
Time Resolved Fluorenseimmuno Assay (TRFIA) kit of Perkin Elmer.
TSH values up to 12 uU/ml of whole blood was taken as normal (as
per international recommendations) and anything above 12 was taken
as abnormal and the treating Pediatrician was informed to follow up
and repeat the test.

Results
The screening used more than 12 uU/ml of whole blood as

abnormal as per the nomogram considering the normal values for a
baby of 36 hours of age. 32 of the 19,800 samples for CHT screening
were positive, of which 19 samples contained a blood spot TSH
concentration >100 uU/ml of whole blood, eight a TSH concentration
between 50 and 100 uU/ml of whole blood, and five a concentration
between 12 and 50 uU/ml of whole blood.

Once a result was reported as abnormal, the parents were notified of
the results immediately by telephone and a repeat TSH along with T4
and T3 were checked as per our protocol to confirm the result. If any
baby had NORMAL TSH, T4 and T3 results, no subsequent tests were
done. If their TSH was high, the baby was subjected to radionuclide
scan for thyroid.

Refusal to be screened accounted for less than 0.01% and once
consented, there were no failures to collect samples. Even early
discharge parents came the following day for the test. Follow up of the
babies were 100% and no one was lost for follow up. Screening
identified 32 babies with initial elevated TSH (0.16%). Of these 32, 8
babies had normal TSH on repeat testing. All these 9 babies had results
of TSH that were less than 40 uU/ml of whole blood which probably
accounted for our false positives (0.04%). Repeat testing included
checking serum TSH, T4 and T3 levels. The remaining 24 were
confirmed to have elevated TSH–19 of these 24 babies had congenital
hypothyroidism with TSH levels ranging anywhere between 100 to 350
uU/ml of whole blood and had Congenital absence of thyroid gland
confirmed by nuclear medicine scanning by Tc99m; and the
remaining 5 of the 19 babies had an ectopic thyroid gland but had
dyshormonogenesis confirmed by I131 perchlorate discharge test–
their levels ranging from 45 to 100 uU/ml of whole blood. A Pediatric
Endocrinologist followed up all babies. All the babies have improved
with thyroxine supplementation and are doing well on follow up
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without any manifestations of hypothyroidism. One baby had Down
syndrome among these 5 babies.

Discussion
In our cohort we have screened 19,800 babies to date by whole

blood-spot TSH from samples collected between 36-48 hours of age
and have identified 19 babies with CHT confirmed by absence of
thyroid gland by nuclear medicine scan giving an incidence of 1:1042.
An additional 5 babies were identified as having a normal technetium
uptake on nuclear medicine scan, but having defective uptake of
thyroxine (T4). One of these infants had clinical hypothyroidism that
has resolved on follow up by 2 years and the other 3 are currently
under follow up by a Pediatric Endocrinologist. 1 baby had Down
syndrome. These 5 would NOT classify as CHT in the strict sense,
since they had NORMAL thyroid gland and would resolve by few
years’ time. Since these 5 were picked up by newborn screening only
and otherwise could have been missed, if you consider them also, our
incidence would be 1:825 for CHT. For a treatable disorder this is far
too high – and surely reflects the tip of the iceberg.

In our study, we performed CHT screening in babies at 36-48 hours
of age, along with discharge bilirubin and blood group as a standard
hospital policy. Bangalore being a cosmopolitan city-comprises of
people from all over India. We had 40% of North Indians in our study
and 60% South Indians in our study. (Any person from states of
Karnataka, Andhra Pradesh, Kerala, Tamil Nadu were considered as
South Indians and rest were considered as North Indians for study
purpose).There was no significant difference in incidence among
either north or south Indians.

The TSH was measured by TRFIA (DELFIA, Perkin Elmer) with a
value greater than 12 mIU/L whole blood was reported as abnormal
and requiring follow up. We had only 2 false positives, with an
intermediate result in the range of 15 mIU/L whole blood. All
confirmed CHT cases had TSH values greater than 80 mIU/L whole
blood. These are acceptable performance metrics showing clear
demarcation between false positive and positive result. In the 5 cases
that had defective uptake, the TSH values were ranging from 45 to 80
mIU/L whole blood again indicating a clear demarcation.

Neonatal screening for CHT is an essential preventative public
health program, which is the standard practice of care world–wide
[1-4]. Newborn Screening for CHT is a well characterized disorder and
systematic neonatal screening for congenital hypothyroidism was
introduced in the early 1970 [5,6]. In India an estimated 10,000 babies
are born with congenital hypothyroidism every year [7,8]. Recently,
countries like Philippines and China too have commenced the
screening because waiting for a symptomatic diagnosis of affected
infants mean the baby will NEVER be normal [9-13].

Neonatal screening for CHT is performed by measuring Thyroid
Stimulating Hormone (TSH) from a dried filter paper specimen
(Guthrie Test). Some programs also include the measurement of
thyroxine in order to increase the sensitivity of the screening test, but
this comes at additional cost [11,12]. There are several methods used
for the measurement of TSH from a 3mm whole blood filter paper
spot that include Radio Immune Assay (RIA), Enzyme Immuno-Assay
(ELISA), chemiluminiscence and Time Resolved Fluorenseimmuno
Assay (TRFIA, DELFIA). The latter two methods have superior
sensitivity and specificity, resulting in high accuracy and ease of
interpretation of results. A clinician should be aware of the method
used for the measurement of the hormone, as the reference range and

the action limits for result interpretation critically depend on the
method used and one method is NOT the same as the other.

The incidence of CHT has been reported to vary between 1:3000 to
1:5000 live births, in most parts of the world [8,10-12]. In India, the
incidence of CHT is thought to be much higher although published
reports have been limited and have been done prior to the availability
of diagnostic methods such as nuclear scans for detection of thyroid
gland which have increased the precision of the diagnosis [14-16]. Our
present study clearly shows the incidence to be much higher – which
may be due to multiple factors – with lots of hypothetical factors being
considered like consanguinity being more common in India and also
Iodine deficiency thought to be more common.

Pilot projects in India have been performed by the Indian Council
of Medical Research (ICMR) and recommendations from the pilot
projects are listed at http://www.icmrmetbionetindia.org for all health
professionals to follow. Leaflets explaining CHT screening have been
developed in many languages and are available to be downloaded for
use.

Once a country decides to implement screening - then what & when
to screen for? [17-19] Neonatal screening for CHT by measurement of
TSH can be performed from either cord blood or whole blood
collected onto filter paper at or near 48 hours of age. The use of cord
blood limits the disorders that can be screened to CHT and G6PD
whilst a sample collected at 48 hours enables the screening for a
greater number of disorders including inborn errors of metabolism. In
CHT the timing of sample collection for measuring TSH is critical
since there is a surge of TSH soon after birth declining to near normal
levels approaching 48 hours of age [4,11,12]. The reference range is
significantly different depending on whether the TSH was measured
on a sample taken from the umbilical cord, or soon after birth or at or
48 hours of age.

Dr Gurjit Kaur et al. from Chandigarh has screened newborns for 3
common disorders in India: congenital hypothyroidism, congenital
adrenal hyperplasia and G6PD deficiency and reported it is
worthwhile for these 3 disorders [14].

From our study, there is no doubt that CHT screening fits into the
criteria of the diseases that need to be screened in India as the
incidence in our study of nearly 1:1000 is far too high and should not
be ignored [20]. Also with the globalization of the world with recent
trends in immigration and emigration, it is not a problem for India
alone as a baby born in India can land up in any part of the world and
it could be a burden for that country too. Congenital Hypothyroidism
is such an important Public Preventive Program of International
significance and the whole world is looking at India as to why they are
not screening still as a country?

The International Society of Newborn Screening (ISNS) with its
abundant data should take initiatives to make CHT screening
mandatory through the government of India and SAVE our children
from needless mental retardation. We hope this study provides the
impetus required.
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