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ABSTRACT:

Aim: The emerging role of a newborn screening program for congenital hypothyroidism: a prospective study. Material and
methods: This Prospective observational study was carried out in the Department of Paediatrics. A total of 100 babies were
enrolled, but 80 were an eligible candidate for the study period. The blood sample was taken in a sterile container under
aseptic precautions, between 3-5 days of life to minimize the false positive high TSH values due to the physiological
neonatal surge that elevates TSH level and causes T4, T3 changes in 1-2 days. In cases with a healthy newborn baby,
sampling was done between 3-5 days. Results: A total of 100 babies were enrolled, but 80 were an eligible candidate for the
study period. Those, not eligible candidates received a blood transfusion, death within 3 days, left against medical advice
(LAMA) or shifted to other hospitals and non consenting of parents for the study. Out of the delivered babies, 55 were born
by lower section caesarian section and 25 were vaginally delivered and there were 38 mothers who were hypothyroid and
were on medication. Numbers of term deliveries were 64 and preterm deliveries were 16, with 46 (57.50%) males and
34(42.50%) female babies. Of the total eligible neonates, 64 were term babies and 16 were preterm babies with more than 34
weeks. Neonatal thyroid-stimulating hormone was estimated in all 68 neonates out of which 2 cases were positive for CH, 10
cases had initially high values between 10-19 ulU/L which were later on repeat testing after two weeks were found to be in
normal limits and rest allcases were normal. Conclusion: Timely diagnosis and treatment of CH are important in order to
prevent psychomotor development disability &improve school progress. NBS is the need of the hour for early diagnosis of
CH, which is simple, fast as well as cost-effective.
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INTRODUCTION

Primary congenital hypothyroidism (CH) affects ~1
in 2000 children born in the United Kingdom each
year. It is estimated that 8% to 28% of children
presenting clinically will develop severe intellectual
disability, defined as an 1Q <70.! Newborn screening
to identify those with CH enables timely T4
replacement therapy and potentially prevents or
mitigates this disability?, Newborn screening was
introduced in the United Kingdom in 1981 and is
currently based on whole-blood TSH concentrations
measured in dried bloodspots collected 5 days
postnatally.® (Secular increases in the proportion of
babies with presumptive positive screening results.
may reflect many factors, including increasing ethnic
diversity; changes in maternal iodine status; and
reduction over time in the lower limit of TSH
threshold used to define a presumptive positive result,
reflecting technological advances in laboratory
measurement. Common symptoms include decreased
activity and increased sleep, feeding difficulty,
constipation, and prolonged jaundice  while
myxedematous facies, large fontanels, macroglossia, a
distended abdomen with umbilical hernia and
hypotonia are common signs. To assess the various
causes of congenital hypothyroidism one should
ascertain the site of defect, whether it is in the thyroid

gland, thyroid regulatory system, due to deficient
thyroid hormone receptor activity or due to inborn
errors of the thyroid hormone synthesis. Most
congenital hypothyroidism is caused by defects in the
thyroid gland itself (primary hypothyroidism). Causes
of primary congenital hypothyroidism can be broadly
classified as the failure of the thyroid gland to develop
normally (dysgenesis) or failure of a structurally
normal thyroid gland to produce normal quantities of
thyroid hormone (dyshormonogenesis). Thyroid
dysgenesis which encompasses the spectrum of
thyroid agenesis, hypoplasia, and ectopy—is the most
common cause of congenital hypothyroidism, and its
incidence (about 1:4000 infants) has not changed
significantly over the last several decades The
thyroid-stimulating hormone receptor (TSHR) and the
transcription factors PAX8, NKX2-1, and FOXEL are
all expressed in the developing thyroid, and disruption
of any of these genes can lead to failure of normal
thyroid gland formation.*

Congenital hypothyroidism may be permanent
(thyroid aplasia, hypoplasia, ectopia  or
dyshormonogenesis) or transient (due to maternal
blocking antibodies, iodine excess or deficiency, or
some types of dyshormonogenesis.’® Central
hypothyroidism is caused by dysfunction of
hypothalamic or pituitary control of the thyroid axis
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that leads to inadequate production and/or bioactivity
of TSH. Congenital hypothyroidism of central origin
is rare. Permanent CH required lifelong treatment and
monitoring whereas, transient CH shows normal
thyroid hormone production after the first few
months. TSH screening is more sensitive for
diagnosis, while T4 is more specific. This study is an
attempt to find out the incidence of CH in our
hospital, which is a tertiary level medical college in
central India, where we are doing regular neonatal
screening for CH.

MATERIAL AND METHODS

This Prospective observational study was carried out
in the Department of Paediatrics, after taking the
approval of the protocol review committee and
institutional ethics committee. A total of 100 babies
were enrolled, but 80 were an eligible candidate for
the study period.

Inclusion criteria: All newborns with a gestational
age of 34 weeks or more delivered in the hospital
during the study period were included in the study.

Exclusion criteria: Preterm neonates with gestational
age less than 34 weeks, blood transfusion prior to
sampling, refusal of informed consent and out born
babies with age more than 5 days were excluded from
the study.

The blood sample was taken in a sterile container
under aseptic precautions, between 3-5 days of life to
minimize the false positive high TSH values due to
the physiological neonatal surge that elevates TSH
level and causes T4, T3 changes in 1-2 days. In cases
with a healthy newborn baby, sampling was done
between 3-5 days.Detailed antenatal history, parity,
medical history, thyroid status, and community were
recorded on a predesigned proforma. Details of the
baby were recorded on a separate proforma. TSH was

Table-1: Demographic profile of the patients

estimated within 24 h by chemiluminescence
Immunoassay (kit supplied by Roche E411). Newborn
with TSH value more than 20u IU/L were labeled as a
case of congenital Hypothyroidism and whose values
were between 10-20 plU/L were followed up with
repeat TSH level after weeks.

Interpretation of screening test: Venous TSH >20
mlU/L (serum units) is taken as the cut-off for
postnatal screen samples after 48-72 hours of age is to
be taken as positive newborn TSH between 10- 20
mIU/L were taken for a second TSH sample at 7 to 10
days of age.

RESULTS

A total of 100 babies were enrolled, but 80 were an
eligible candidate for the study period. Those, not
eligible candidates received a blood transfusion, death
within 3 days, left against medical advice (LAMA) or
shifted to other hospitals and non consenting of
parents for the study. Out of the delivered babies, 60
were born by lower section caesarian section and 40
were vaginally delivered and there were 36 mothers
who were hypothyroid and were on medication.
Numbers of term deliveries were 64 and preterm
deliveries were 16, with 46 (57.50%) males and
34(42.50%) female babies. Of the total eligible
neonates, 64 were term babies and 16 were preterm
babies with more than 34 weeks (Table 1). Neonatal
thyroid-stimulating hormone was estimated in all 68
neonates out of which 2 cases were positive for CH,
10 cases had initially high values between 10-19
MIU/L which were later on repeat testing after two
weeks were found to be in normal limits and rest all
cases were normal. From the 2positive cases of CH,
one baby was of Downs’s syndrome on 12.5 mcg of
Eltroxcin and one baby was positive of elderly primi
mother on 25 mcg of medication and on regular
follow up since last 5 months.

Parameter Number=80 | Percentage
Mother’s age (Years)
>18-25 41 51.25
26-30 23 28.75
>30 16 20
Gender
Male 46 57.50
Female 34 42.50
Gestational age (Weeks)
34-<37 weeks (Preterm) 28 35
>37 weeks (Term) 52 65
Birth weight (Kg)
<2.5kg 22 27.50
>2.5 kg and above 58 72.50
Mode of delivery
LSCS 42 52.50
Normal 34 42.50
Maternal history of hypothyroidism 4 5
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Table-2: TSH value among Neonates.

Parameter TSH value at 48-72hrs | TSH value after 14days
TSH < 10mIU/L 68 Normal
TSH 10-20mIU/L 10 Normal
TSH >20mIU/L 2 Higher

DISCUSSION

Hypothyroidism results from a deficient production of
thyroid hormone either from a defect in the gland
itself as a result of reduced thyroid-stimulating
hormone. The disorder may be congenital or acquired.
CH is commonly due to non-genetic cause, deficient
thyroid embryogenesis leading to thyroid gland
agenesis or dysgenesis while few cases are due to
genetic reason or inborn error of metabolism while
impaired thyroxin (T4) synthesis. Many mutations are
also implicated in CH, namely that if in transcription
factor PAX-8 and TTF-2 and in genetic coding for
sodium iodide symporter, thyroid peroxidase and
thyroglobulin are also responsibleFor causing CH.®’
Deficiency of maternal iodine is another common
contributing factor resulting in CH consequently
leading to abnormal fetal depression. Transfer of
excess of iodine to the fetus through placenta or
secretion of iodine in breast milk may also result in
CH among neonates.®®

As consanguinity is common in our country, CH
although autosomal recessive in inheritance is
expressed more commonly than in other developed
countries.Screening for CH by monitoring thyroid
level at birth remains one of the most cost-effective
tools in preventing mental retardation in these
children. This neonatal screening is the norm in
developed countries but unfortunately, such a
nationwide program is non- existent in our country.
There are two main screening ways for CH: primary
T4 testing (with backup TSH) or primary thyroid-
stimulating hormone (TSH) testing. In some states of
USA, T4 estimation is done for screening while some
US states screen T4 and TSH simultaneously®, which
may not be cost-effective for developing countries
like India. The primary TSH screen is more sensitive
and specific for the diagnosis of primary CH
compared to the T4 screen.!

In India, the first Newborn Screening program for CH
was at BJ Wadia Hospital Mumbai in 1982 using cord
blood TSH and subsequently in 1984 using postnatal
dried blood spot.*213 A study conducted in 2001
reported that only 5%-10% of children have been
diagnosed with CH under a screening program in
India.** Therefore, India warrants an effective, robust,
and cost-effective screening program. A study
conducted by ICMR which screened for inborn
metabolic disorders in neonates from the years 2007
to 2012 from Delhi, Mumbai, Chennai, Hyderabad,
and Kolkata reported an incidence for CH of 1:1130
newborns.’> The most influential drawback of the
present study is the small sample size. Large
population-based studies are required to gauge and
calculate the incidence of CH in our country.

Therefore, India warrants a simple, effective, fast, and
cost-effective screening program with adequate
infrastructure, space, and resources as a part of
Newborn screening.

In India, an attempt has been made to screen neonates
for thyroid abnormalities at various centers, but a
national program does not exist at present. The
method of screening is also not uniform. Various cut-
offs for TSH levels have been used in different
studies.®® | but it has been accepted to take cut-off of
>20 plU/mL for recall.Due to the subtle manifestation
of CH in the newborn period, it is often missed which
results in delayed diagnosis, mental retardation and
growth failure hence it is very important to implement
a neonatal screening program.Whilst taking into
consideration the mode/type of deliveries the
newborns delivered by elective Caesarean Section had
significantly lower mean levels of cord blood TSH as
compared to those delivered by vaginal delivery or
emergency lower segment cesarean section. This
difference can be explained on the basis of a surge in
catecholamine secretion during the process of
parturition and this can be more in asphyxiated
newborns and in vaginally delivered newborns
compared to those born by elective cesarean
section.’®2 In contrast, two studies have shown no
difference in neonatal TSH levels according to the
mode of delivery.??> Babies who received active
intervention in the form of resuscitation and LSCS for
fetal distress were expected to have raised TSH levels
as a response to the stress that they had endured due to
the procedures. Thus raised TSH in these neonates has
to be interpreted in that context.

The incidence of consanguinity is very common in
India and varies from 1 % in the northern region to
30% in Karnataka.? Thus, the incidence of expression
of autosomal recessive CH is raised in these
geographic regions.

In our country implementation of the universal
screening program is difficult due to the high number
of non-institutional/home deliveries and early
discharge of patients. A study conducted among the
urban Delhi population in 2014 reported 53% home
births.?* But now the health statistics of our country
have improved due to an increased number of
institutional deliveries and the mortality rate has
declined but now we have to think beyond this
implement newborn screening (NBS) to prevent neuro
disability.

Being diverse in all aspects, it is very difficult to
launch a universal program of NBS. So, the
government should prepare such a program that
should be effective, rapid, cost-effective and improve
coverage from the grass-root levelln the present study,
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the overall incidence is 1:636 while some studies
showed 1in 248 and 1 in 1700.252 This may be due to
less sample size and geographic variation. The
prevalence of CH was1.57 per thousand live birth.
The male to female ratio in the present study was 1:1
while 1.2:1 was in Japan? in Bosnia?® and 1.8:1 in
Saudia Arabia.?® However, some studies did not find
any significant differences in mean TSH level
according to sex.%®3! Out of the two babies who were
diagnosed CH bhoth were male. The first one had
Down’s syndrome with cyanotic congenital heart
disease (CHD) and second, it was of an elderly primi
mother. At present both are under treatment with
control.Studies have reported that TSH levels increase
with increasing gestational age however higher TSH
levels in preterm than in terms have been reported.
There is no statistical significance between low birth
weight and normal weight babies with respect to
theirs TSH values in the present study, but some
studies have reported that low birth weight is related
to high TSH.¥

CONCLUSION

Timely diagnosis and treatment of CH are important
in order to prevent psychomotor development
disability &improve school progress. NBS is the need
of the hour for early diagnosis of CH, which is simple,
fast as well as cost-effective.

REFERENCE

1. Ford G, LaFranchi SH. Screening for congenital
hypothyroidism: a worldwide view of strategies. Best
Pract Res Clin Endocrinol Metab. 2014;28(2):175—
187.

2. Léger J, Olivieri A, Donaldson M, Torresani T, Krude
H, van Vliet G, Polak M, Butler; GESPE-PES-SLEP-
JSPE-APEG-APPES-ISPAE; Congenital
Hypothyroidism Consensus Conference
Group. European Society for Paediatric Endocrinology
consensus guidelines on screening, diagnosis, and
management of congenital hypothyroidism. J Clin
Endocrinol Metab. 2014;99(2):363-384.

3. Biyikgebiz A. Newborn screening for congenital
hypothyroidism. J Clin Res Pediatr Endocrinol. 2013;5
Suppl 1(Suppl 1):8-12. doi: 10.4274/jcrpe.845. Epub
2012. PMID: 23154158; PMCID: PMC3608007.

4. Grosse SD, Van Vliet G. Prevention of intellectual
disability  through  screening  for  congenital
hypothyroidism: how much and at what level? Arch
Dis Child. 2011;96(4):374-379.

5. Rastogi MV, LaFranchi SH. Congenital
Hypothyroidism. Orphanet J Rare Dis. 2010;5;17. doi:
10.1186/1750-1172-5-17

6. Vassart G, Dumont JE, Refetoff S. Thyroid disorders,
In- Scriver CR, Beaudet AL, Sly WS, Valle D, editors-
The Metabolic and Molecular Bases of Inherited
Disease. New York- McGraw-Hill, Inc. 1995;2917-8.

7. La Franchi S. Congenital hypothyroidism- Etiologies,
diagnosis, and management. Thyroid. 1999;9(7)735-
740. doi: 10.1089/thy.1999.9.735.

8. Connelly KJ, Boston BA, Pearce EN, Sesser D, Snyder
D, Braverman LE, et al. Congenital hypothyroidism
caused by excess prenatal maternal iodine ingestion. J

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Pediatr. 2012;161(4)760-762. doi:
10.1016/j.jpeds.2012.05.057]

Otten JJ, Hellwig JP, Meyers LD. Dietary Reference
Intakes- The Essential Guide to Nutrient Requirements.
Washington, DC- National Academies Press. 2006.
LaFranchi SH. Newborn screening strategies for
congenital hypothyroidism- an update. J Inherit Metab
Dis. 2010;33(2)S225-S233. doi: 10.1007/s10545-010-
9062-1

Walfish PG. Evaluation of three thyroid-function
screening tests for detecting congenital
hypothyroidism. Lancet. 1976;1(7971)1208-1210. doi:
10.1016/s0140-6736(76)92159-0

Colaco MP, Desai MP, Ajgaonkar AR, et al. Neonatal
screening for  hypothyroidism.  Indian  Pediatr.
1984;21;695-700.

Desai MP, Upadhye P, Colaco MP, Mehre M, Naik SP,
Vaz FE, Nair N, Thomas M. Neonatal screening for
congenital hypothyroidism wusing the filter paper
thyroxine technique. Indian J Med Res. 1994;100;36-
42.

Mesai MP, Desai MP, Bhatia V, Menon PS. The
thyroid gland, In- Pediatric Endocrine Disorders. 1st
ed, New Delhi- Orient Longman. 2001;183-202.
Verma IC, Bijaria, Mahay S, Jhingan G, Verma J.
Newborn screening- Need of the hour in India. Indian J
Pediatr. 2015;82(1)61-70

Desai MP, Colaco MP, Ajgaonkar AR, Mahadik CV,
Vas FE, Rege VV, et al. Neonatal screening for
congenital hypothyroidism in a developing country-
problems and strategies. Indian J Pediatr. 1987;54;571-
581. doi: 10.1007/BF02749056

Ogunkeye OO, Roluga Al, Khan FA. Resetting the
detection level of cord blood thyroid stimulating
hormone (TSH) for the diagnosis of congenital
hypothyroidism. J Trop Pediatr. 2008;54(1)74-77. doi:
10.1093/tropej/fmm082

G Kaur, J Srivastav, S Jain, D Chawla, BS Chavan, R
Atwal, et al. Preliminary report on neonatal screening
for congenital hypothyroidism, congenital adrenal
hyperplasia and glucose-6- phosphate dehydrogenase
deficiency- A Chandigarh experience. Indian J Pediatr.
2010;77(9)969-973.doi: 10.1007/s12098-010-0150-x
Rico AJ, Prieto-Lloret J, Gonzalez C, Rigual R.
Hypoxia and acidosis increase the secretion of
catecholamines in the neonatal rat adrenal medulla- an
in vitro study. Am J Physiol Cell Physiol. 2005;
289(6)C1417-C25. doi: 10.1152/ajpcell.00023.2005
Gulmezoglu AM, Mahomed K, Hofmeyr GJ,
NikodemVC, Kramer T. Fetal and maternal
catecholamine levels at delivery. J Perinat Med.
1996;24(6)687-691.

Herbstman J, Apelberg BJ, Witter FR, Panny S,
Goldman LR. Maternal, infant, and delivery factors
associated with neonatal thyroid hormone status.
Thyroid. 2008;18;67-76.

Trumpff C, Vandevijvere S, Moreno-Reyes R,
Vanderpas J, Tafforeau J, Van Oyen H, et al. Neonatal
thyroid-stimulating hormone level is influenced by
neonatal, maternal, and pregnancy factors. Nutr Res.
2015;35;975-981. doi: 10.1016/j.nutres.2015.09.002
Devi AR, Rao AN, Bittles AH. Inbreeding and the
incidence of childhood genetic disorders in Karnataka,
South India. J Med Genet. 1987;24(6)362-365
Devasenapathy N, George MS, Ghosh Jerath S, Singh
A, Negandhi H, Alagh G, et al. Why women choose to
give birth at home- A situational analysis from urban

483

Journal of Advanced Medical and Dental Sciences Research [Vol. 4|Issue 6|November - December 2016


https://scholar.google.com/scholar_lookup?title=Neonatal%20screening%20for%20congenital%20hypothyroidism%20using%20the%20filter%20paper%20thyroxine%20technique
https://scholar.google.com/scholar_lookup?title=Neonatal%20screening%20for%20congenital%20hypothyroidism%20using%20the%20filter%20paper%20thyroxine%20technique

Gupta S

25.

26.

27.

28.

slums of Delhi. BMJ Open. 2014;4;e004401. doi:
10.1136/bmjopen-2013- 004401

Khadilkar V, Khadilkar A, Cowasji H. Neonatal
thyroid screening program using filter paper method.
Cape News. 2002;6;1.

Rama Devi AR, Naushad SM. Newborn screening in
India. Indian J Pediatr. 2004;71(2)157-60.

Miyai K, Inaoka K, Miyagi T. Committee for Newborn
and Infant Screening in Osaka (CONISO) Further
studies on episodic occurrence of congenital dysgenetic
hypothyroidism in  Osaka, Japan. End J.
2005;52(5)599-603.

Tahirovic H, Toromanovic A. Neonatal screening for
congenital hypothyroidism in the Federation of Bosnia

29.

30.

31.

and Herzegovina- eight years’ experience. Eur J
Pediatr. 2009;168(5)629-631. doi: 10.1007/s00431-
008-0801-3

Henry G, Sobki SH, Othman JM. Screening for
congenital  hypothyroidism.  Saudi Med J.
2002;23(5)529-535.

Lain SJ, Roberts CL, Wilcken B, Wiley V, Jack MM,
Nassar N. Using record linkage to investigate perinatal
factors and neonatal thyroid-stimulating hormone. J
Paediatr Child Health. 2015;51(6)620- 625.

Raj S, Baburaj S, George J, Abraham B, Singh S. Cord
blood TSH level variations in newborn— Experience
from a rural centre in Southern India. J Clinic Diagnos
Res- JCDR. 2014;8(7)PC18.

484

Journal of Advanced Medical and Dental Sciences Research [Vol. 4|Issue 6|November - December 2016


https://scholar.google.com/scholar_lookup?title=Screening%20for%20congenital%20hypothyroidism

