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ABSTRACT

area.

Objective: To screen newborns for congenital hypothyroidism by time resolved fluoroimmunoassay (TRFIA) (TRFIA meter by
Perkin Elmer). Methods: Participants were randomly selected from the Department of Paediatrics/Obstetrics and Gynaecology,
Rajendra Institute of Medical Sciences and Maternity Hospitals around 20 km of Rajendra Institute of Medical Sciences, Ranchi.
Blood samples were obtained by heel prick for thyroid-stimulating hormone (TSH) estimation from newborns selected from above-
mentioned hospitals. Samples were collected from 3™ day of life to 7" day of life on a filter paper card and analyzed by TRFIA-
based method. Results: 60% of the newborns were male and 40% were female among 150 newborns selected for study. Out of
them, 65.33% were term, 28% were pre-term, and 6.67% were post-term. 92% newborns had TSH level <10 mIU/L, 8% had TSH
between 10 and 20 mIU/L and none had TSH value >20 mIU/L. Conclusion: The prevalence of borderline TSH assay was 80/1000
newborns, which is significant. Screening studies for such conditions need larger sample size, stronger logistics to cover a larger
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affected neonates and provide early intervention for

preventable and correctable congenital conditions.
Congenital hypothyroidism (CH) being one of the major
correctable disease, if detected earlier can help in improving
neurodevelopmental outcome of child and ultimately, leading
to completely normal life for him [1-3]. Hypothyroidism occurs
due to decreased production of thyroid hormones or a defect in
thyroid hormone transport/or receptor activity. Causes of CH
are thyroid digenesis, dyshormonogenesis, and transient and
hypothalamic-pituitary defects. Early diagnosis and adequate
treatment of neonatal hypothyroidism from 1% week of life result
in normal growth and development of the affected child [4,5].
Most of the infants with CH are asymptomatic at birth because
of transplacental passage of moderate amounts (1/3™) of maternal
T4. Transplacental passage of thyroid-stimulating hormone
(TSH) does not occur [6]. Due to low level of serum T4 and
concomitantly high levels of TSH in these newborns, it is possible
to screen neonates to detect CH.

Heel prick TSH assay has been found to be more sensitive
than cord blood TSH assay in identifying CH [7]. Neonatal
screening for CH is a routine in most of the developed
countries. Incidence of CH in developed countries is in the
range of 1:3600-1:5000 newborns [8] while in India, it was
reported to be as high as 2.1/1000 [9]. District-wise surveys

The aim of any neonatal screening program is to detect

conducted by Indian Council of Medical Research/Director
General of Health Services in Jharkhand state found that 8 of the
9 districts surveyed are endemic for iodine deficiency disorder.
Consumption of adequately iodized salt was only 64.2% in
Jharkhand [10]. We could not find any study on the prevalence
of CH in children in Jharkhand; therefore, the current study
was planned to fill this gap. Current random sample survey
and screening for the presence of CH was carried out among
children born in tertiary care hospitals of Jharkhand. Pregnant
women from all over state report for delivery in these hospitals
and other nearby hospitals.

METHODS

In this cross-sectional study was conducted over a period of 1 year
after getting approval from the Institutional Ethics Committee.
Written consent from parents of the newborns was taken before
sampling. Babies were included in the study using sampling
by convenience. In the current study, hospitals were selected
around 20 km radius of Rajendra Institute of Medical Sciences
to facilitate logistics. The nursing staffs, laboratory technicians,
and residents were trained for the collection and storage of blood
samples in a proper manner in newborns from 2" to 7 day of life.
The various screening programs recommend collection of blood
sample between 2 and 7 days of life. The best time for screening
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of neonates is 3-5 days of life when the post-natal physiological
TSH surge subsides.

Blood was collected by heel prick method from the most
medial or lateral portion of the plantar surface of the heel after
taking universal precaution. The blood was collected on filter
paper by gently touching it against the large blood drop and in one
step a sufficient quantity of blood was allowed to soak through
and completely fill three circles of about half inch diameter.
Blood was applied to only one side of the filter paper. The samples
collected were transported to processing laboratory.

Analysis of samples was done in the laboratory of Gen-next
at Ranchi. The samples were tested for the determination of TSH
level by time-resolved fluorometry-based dissociation-enhanced
lanthanide fluorescent assay (DELFIA). The technology is based
on the use of lanthanide chelate labels with unique fluorescence
properties. The usefulness of a time-resolved fluoroimmunoassay
(TRFIA) kit (DELFIA neonatal TSH) for the determination
of thyrotropin TSH in dried blood spots in routine newborn
screening for CH had been evaluated [11]. The new method
fulfills the criteria for precision and sensitivity of a screening
assay. Following cutoff values of TSH were considered: TSH
<10 mIU/L - normal, TSH between 10 and 20 mIU/L - Borderline
cases and TSH >20 mIU/L - hypothyroid.

RESULTS

Atotal of 150 newborns were included in the study. The mean birth
weight was 2500 g (1160-3400 g) and mean gestational age was
38.3 weeks (28-43 weeks). Total 104 newborns were delivered
vaginally and 46 were delivered by lower segment cesarean
section (LSCS). In this study, there were 42 pre-term, 98 term
and 10 post-term neonates. The gestational age of newborns was
determined according to the obstetric history, antenatal ultrasound,
and new Ballard scoring system. There were 14 (9.33%) very low
birth weight babies, 82 (54.67%) low birth weight and 54 (36%)
normal birth weight babies. 70 newborns had uneventful post-
natal period, 36 newborns had perinatal asphyxia, 16 had neonatal
jaundice, 20 had early onset sepsis, 6 had late onset sepsis, and
2 newborns had dehydration fever. National Neonatal Perinatal
Database (2002-2003) definitions for above-mentioned neonatal
morbidities have been used for the classification.

In this study, 40% of the sample was taken at 3™ day of life,
32% on 2™ day, 16% on 4" day, and 5.33% samples were taken on
5™ day of life. Table 1 show that 92% of the newborns had TSH
level <10 mIU/L and 8% had TSH between 10 and 20 mIU/L
while no newborn had TSH >20 mIU/L. TSH level ranged from
1.16 to 15.74 mIU/L with a mean value of 5.94+2.9 mIU/L.

DISCUSSION

The prevalence of borderline TSH assay cases was
80/1000 newborns. We did not find any confirmed case of CH.
8% of the newborns in our series had values between 10 and
20 mIU/L. This is the group which needs further evaluation to
confirm the thyroxine deficiency either acquired or congenital.

Table 1: Value of TSH among newborns (n=150) measured by
heel — prick on 2"-7" day of life

Mean+SD

Median range

5.94+2.9 mIU/L
5.23 (1.16-15.74) mIU/L

Mean TSH in newborns delivered 5.90+2.7 mIU/L
vaginally
Mean TSH in newborns delivered by 5.63+3.28 mIU/L

LSCS

Mean TSH in pre-term 5.92 mIU/L
Mean TSH in term 5.90 mIU/L
Mean TSH in post-term 5.48 mIU/L
Number of newborns with TSH values
<10 mIU/L 138 (92)
10-20 mIU/L 8(8)
>20 mIU/L 0(0)

TSH: Thyroid-stimulating hormone, LSCS: Lower segment cesarean section,
SD: Standard deviation

Mean TSH of newborns born vaginally were similar to mean TSH
of newborns born by LSCS. We also did not find any significant
difference in TSH level between pre-term, term, and post-term
newborns. The average prevalence of CH worldwide is about 1
in 4000 (range of 1:3600-1:5000) newborns. Data on incidence
of CH in India are emerging and these data point toward much
higher burden of the disease in India.

Desai et al. in 1987 screened 12,407 newborns for CH
using cord blood TSH measurements and found the incidence
of 1:264 [12]. Sanghvi et al. reported an incidence of 2.1 in
1000 [9]. Newborn screening conducted in Hyderabad reported a
prevalence of 1 in 1700 live births [13]. A study from Chandigarh
reported prevalence of 1:3400 [14]. Medda et al. in a population
case-control study found that there was high risk for CH in
low birth weight and high birth weight newborns. They also
reported that female gender, twin, additional birth defects, and
post-term were significantly associated with permanent CH [15].
Gopalakrishnan et al. found significantly higher TSH level in
males, low birth weight and vaginally delivered newborns [16].
We did not find such correlation probably due to small sample
size. Some researchers have suggested lower TSH cutoff level
for screening as a cutoff level of 20 mIU/ml would miss as
much as 45% newborns with CH including cases of thyroid
digenesis [17]. A recent study from Bengaluru used same method
for TSH assessment (TRFIA - DELFIA) and lower cutoff value of
12 mIU/ml reporting an incidence of 1:825 for CH [18].

Limitation of study were small sample size and inability
to conduct follow-up and do further confirmatory tests for the
borderline cases. Collection of samples from other centers and
motivating staffs to collect samples were the major hurdles
in this study. Collection of neonatal blood sample demands
strong operational and logistic efforts with a team approach.
Our study highlighted that this project needs to be undertaken
in areas like Jharkhand with a large tribal population and known
iodine deficiency. Large state program requires large resources.
However, this experience of small project gave us immense
guidance and confidence to start program in Jharkhand whenever
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government or any large non-governmental organizations is
willing to undertake the responsibility.

CONCLUSION

Lower cutoff for TSH may have more sensitivity for detecting CH.
Large-scale population-based study on CH is needed in Iodine
deficiency prone state like Jharkhand.

REFERENCES

1.  Kooistra L, Laane C, Vulsma T, Schellekens JM, van der Meere JJ,
Kalverboer AF. Motor and cognitive development in children with congenital
hypothyroidism: A long-term evaluation of the effects of neonatal treatment.
J Pediatr. 1994;124(6):903-9.

2. Glorieux J, Dussault JH, Morissette J, Desjardins M, Letarte J, Guyda H.
Follow-up at ages 5 and 7 years on mental development in children
with hypothyroidism detected by Quebec Screening Program. J Pediatr.
1985;107(6):913-5.

3. Salerno M, Militerni R, Di Maio S, Bravaccio C, Gasparini N, Tenore A.
Intellectual outcome at 12 years of age in congenital hypothyroidism. Eur J
Endocrinol. 1999;141(4):105-10.

4. Soliman AT, Azzam S, Elawwa A, Saleem W, Sabt A. Linear growth and
neurodevelopmental outcome of children with congenital hypothyroidism
detected by neonatal screening: A controlled study. Indian J Endocrinol
Metab. 2012;16(4):565-8.

5. Hanukoglu A, Perlman K, Shamis I, Brnjac L, Rovet J, Daneman D.
Relationship of etiology to treatment in congenital hypothyroidism. J Clin
Endocrinol Metab. 2001;86(1):186-91.

6.  Bajoria R, Fisk NM. Permeability of human placenta and fetal membranes to
thyrotropin-stimulating hormone in vitro. Pediatr Res. 1998;43(5):621-8.

7. Hardy JD, Zayed R, Doss I, Dhatt GS. Cord blood thyroxine and thyroid
stimulating hormone screening for congenital hypothyroidism: How useful
are they? J Pediatr Endocrinol Metab. 2008;21(3):245-9.

8. Rose SR. Update of new born screening and therapy for congenital
hypothyroidism. Pediatrics. 2006;117(6):2290-303.

9. Sanghvi U, Diwakar KK. Universal newborn screening for congenital

hypothyroidism. Indian Pediatr 2008;45:331- 2.

Patro BK, Saboth P, Zodpey S, Shukla A, Karmarkar MG, Pandav CS.
Tracking progress toward elimination of iodine deficiency disorders in
Jharkhand, India. Indian J] Community Med. 2008;33(3):182-5.

Torresani TE, Scherz R. Thyroid screening of neonates without use
of radioactivity: Evaluation of time-resolved fluoroimmunoassay of
thyrotropin. Clin Chem. 1986;32(6):1013-6.

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

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

Kaur G, Srivastav J, Jain S, Chawla D, Chavan BS, Atwal R, 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):969-73.
Medda E, Olivieri A, Stazi MA, Grandolfo ME, Fazzini C, Baserga M, et al.
Risk factors for congenital hypothyroidism: Results of a population case-
control study (1997-2003). Eur J Endocrinol. 2005;153(6):765-73.
Gopalakrishnan V, Joshi K, Phadke S, Dabadghao P, Agarwal M, Das V,
et al. Newborn screening for congenital hypothyroidism, galactosemia
and biotinidase deficiency in Uttar Pradesh, India. Indian Pediatr.
2014;51(9):701-5.

Corbetta C, Weber G, Cortinovis F, Calebiro D, Passoni A, Vigone MC,
et al. A 7-year experience with low blood TSH cutoff levels for neonatal
screening reveals an unsuspected frequency of congenital hypothyroidism
(CH). Clin Endocrinol Oxf. 2009;71(5):739-45.

Kumar K, Ranieri E, Fletcher J. New born screening for congenital
hypothyroidism in India is overdue. J Neonatal Biol. 2014;3:129. Available
from:  https://www.omicsonline.org/open-access/newborn-screening-for-
congenital-hypothyroidism-in-india-is-overdue-2167-0897.1000129.
php?aid=24490. [Last accessed on 2017 Jul 18].

Funding: None; Conflict of Interest: None Stated.

How to cite this article: Prasad R, Verma A, Verma A. Neonatal screening
for hypothyroidism by time - Resolved fluoroimmunoassay in Jharkhand.
Indian J Child Health. 2017; 4(4):542-544.

Vol 4 | Issue 4 | Oct - Dec 2017

Indian J Child Health 544



