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ABSTRACT
Introduction

Congenital hypothyroidism is a preventable cause of
intellectual disability in childhood. It is one of the
commonest endocrine conditions encountered in the
neonatal period. Maternal Thyroid Status has long been
recognized as having an impact on the developing fetus, and
more recently a family history of thyroid dysfunction has
been implicated as a risk factor in congenital hypothyroidism
(CH). Therefore, this study focused on thyroid screening in
neonates bornto hypothyroid mothers.

Objective
The aim of this study was to assess the thyroid function in
neonates born to hypothyroid mothers.

Methodology

This was a hospital based cross-sectional observational
prospective study conducted at Birat Medical College and
Teaching Hospital from March 2021 to May 2022. A total of
109 neonates born to hypothyroid mothers were includedin
the study. Thyroid functions of these babies were assessed
at 72 hours of life. The data was entered into Microsoft
offices excel and analyzed using statistical package for social
sciences (SPSS 20).

Result

Out of 109 neonates born to hypothyroid mothers, <1%
was found to have a high TSH Level above the upper limit of
reference cut off value (20miu/L) and was considered to be
abnormal (congenital hypothyroidism).

Conclusion

All the newborns except one had normal TSH levels which
were probably due to early diagnosis and timely initiation of
treatment to the mothers with hypothyroidism.
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INTRODUCTION

Hypothyroidism is a very commonly encountered medical
condition in the female population. Prevalence is estimated
to be between 2.5% and 4.8% among women of childbearing
age"” with Hashimoto's disease being the commonest cause.
Maternal thyroid status has long been recognized as having
an impact on the developing fetus, and more recently a
family history of thyroid dysfunction has beenimplicated as a
risk factorin CH.**

Since hypothyroidism is easily treated, timely detection and
treatment of the disorder could reduce the burden of
adverse fetal and maternal outcomes, which are very
commonly encountered.

In normal pregnant women, the thyroid gland maintains
euthyroidism with only minor fluctuations in serum T4 and
TSH. However, in women with limited thyroid reserve, due to
thyroid autoimmunity or iodine deficiency, hypothyroidism
can develop. Untreated hypothyroidism is associated with
several complications, most notably preeclampsia,
abruption placentae and increased risk of spontaneous
miscarriage, perinatal mortality, preterm delivery and low
birth weight.* More recently, the potential adverse impact of
maternal hypothyroidism even when subclinical, on neuro
developmental outcomes in the offspring has been
recognized.’ Hence, Hypothyroidism should be corrected
before initiation of pregnancy, replacement dosage should
be augmented early in pregnancy, and euthyroidism should
be maintained throughout.’

Congenital hypothyroidism is one of the commonest
endocrine conditions encountered in the neonatal period
with anincidence of between 1:3000 and 1:4000.**

It is considered the commonest preventable cause of
intellectual impairment in childhood.*®

Congenital hypothyroidism (CH) is a condition characterized
by a deficiency in thyroid hormone present from birth and
may be due to a problem with the thyroid gland itself or may
result from suppression of thyroid function secondary to
disease processes outside the gland.

Primary congenital hypothyroidism consists of disorders of
thyroid development or of thyroid hormone synthesis."
Transient congenital hypothyroidism can be due to iodine
deficiency or excess, maternal consumption of goitrogens or
antithyroid medications during pregnancy, transplacental
passage of TSH receptor-blocking antibodies, and neonatal
very low birth weight and prematurity."’ Even transient
hypothyroidism can cause adverse neurologic outcome in a
newborn.

Several risk factors have been associated with CH and although
none of these have been proven as causative in the
pathophysiology of CH. There has historically been a strong

focus on the familial association as a risk factor for the disease. "

Based on a publication by Ogilvy-Stuart in 2002, it has been
the practice of many pediatric centers to perform serum
thyroxine (T4) and thyroid stimulating hormone (TSH) on
babies born to mothers with hypothyroidism in the weeks
following birth." This testing is performed as it has
traditionally been perceived that these infants are higher risk
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of CH, with family history of hypothyroidism acting as an
independent risk factor for the condition and the transfer of
maternal antibodies causing transient hypothyroidism.
Hence it is important to monitor babies born to mothers
with hypothyroidism.

The aim of this study was to investigate thyroid function
tests of neonates born to mothers with hypothyroidism.

METHODOLOGY

This was hospital based cross-sectional observational
prospective study conducted at Birat Medical College and
Teaching Hospital from March 2021 to May 2022.

A total of 109 neonatal cases born to hypothyroid mothers
irrespective of mode of delivery were included .Thyroid
functions of these babies were assessed at 72 hours of life
(as per the newborn thyroid screening protocol). Neonates
born with complex congenital abnormalities were excluded.
The study was conducted after obtaining ethical clearance
from IRC (Ref: IRC-PA-102/2077-78) of Birat Medical College
and Teaching Hospital. The personal details of the newborn,
clinical findings, thyroid function test reports, and maternal
history of hypothyroidism were noted. The definition of
maternal hypothyroidism was based on the diagnosis of an
obstetrician, and thyroid hormone replacement done
throughout pregnancy. Informed consent was taken from
the guardian of neonate. The data was entered into
Microsoft office excels and analyzed using statistical
Package for social sciences (SPSS 20.0). TSH values>20mu/I
after 72 hours of neonatal life being considered abnormal
(Nelson textbook of pediatrics).

RESULTS

Out of 109 neonates born to hypothyroid mothers, Seventy
Eight (71.55%) babies were found to have TSH levels ranging
from 1-5 miu/L, Twenty (18.34%) babies had TSH levels
ranging from 5-10 miu/L, 8 (7.33%) babies had TSH Levels
ranging from 10-15mu/L, 2(1.83% babies had TSH Levels
ranging from 15-20 mu/L), 1 (0.91%) Baby had TSH Levels
ranging from 30-35 miu/Lwithamean TSH4.81 mu/L.

1 (<1%) Case was found high TSH Level above the upper limit
of reference cut off value (20miu/L) and was considered to
be abnormal (congenital hypothyroidism). Thus only this
patient went to have treatment for CH.
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Figure 1: Newborn TSH levels
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DISCUSSION

Congenital hypothyroidism is a serious condition that is
being screened as part of the National Newborn Screening
Programme in many countries. In this study only one case
was found to have abnormal thyroid function test among
babies born to mothers with hypothyroidism. This study was
similar to Ireland study (conducted by Matthew McGovern
et al) where <1% of the babies born to hypothyroid mothers
went on to have treatment for CH. This could be probably a
result of mothers being screened early and early initiation of
appropriate treatment. However, Infants of mothers with
thyroid problems are more likely to have elevated TSH and
higher recall rate on neonatal thyroid screening.”

There is limited study found of practicing TSH screening in
context to Nepal. But practicing neonates TSH screening was
adopted in the USA and many other countries as part of the
newborn screening programme since 1970s.*° Although
methodology differs internationally, the goal of screening is
the detection of primary CH which accounts for 85% of cases.’

The American academy of pediatrics (AAP) has published a
guideline on Screening for CH which was reaffirmed in 2012.
As part of the guideline, there is a recommendation that
neonates with a family history of hypothyroidism be
screened at birth with blood from the umbilical cord to
promote early detection and subsequently provides
recommendations based on initial results.”

The European society of pediatrics endocrinology has also
published a guideline on screening, diagnosis and
management of CH where a policy of second screening 2
weeks after the initial bloodspot is recommended in high-
risk cases; however a family history of hypothyroidism is not
included in this category.

A three year duration of study from the UK, which followed
406 infants who had TFTs checked due to maternal thyroid
dysfunction, did not identify any infants requiring thyroid
replacement therapy for thyroid dysfunction.*However, one
Italian study reports prospectively following infants of
mothers with hypothyroidism (secondary to autoimmunity)
with TFTs over the 1st month of life.”” Three out of 129 of
these infants had thyroxin therapy initiated based on mild
TSH elevation (range 10.5-13.6 IU/L) at either 2 or 4 weeks of
age. All three-discontinued thyroxin treatment permanently
between year one and two of life. Neuropsychological
evaluation of these infants was normal using Griffith's scale
4yearsof age.

Effects of maternal hypothyroidism on fetal brain
development are not well defined; several recent reports
indicate that 1Q is modestly affected. These studies have
increased the concern that even mild hypothyroidism can
interfere with normal brain development. Indeed, several
authors have proposed screening programs for thyroid
dysfunction during or even before pregnancy.

Rovet reported the long-term outcome in a large cohort of
Toronto based children with congenital hypothyroidism
identified by newborn screening from infancy to
adolescence. Early findings revealed a 5-10- point decline in
IQ, poorer visuomotor and visuospatial abilities, delayed
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speech and language development, selective neuromotor
deficiencies, and poorer attention and memory skills, which
were correlated with different disease and treatment
factors. Furthermore, 30% of these adolescent patients
were not receiving an adequate I-thyroxin dose.”

Derksen-Lubsen et al in a meta-analysis suggested that at
least part of the brain damage in patients with CH was
caused in utero and may not be prevented by initiation of
early treatment after birth. All studies analyzed by them had
shown a trend toward lower 1Q and poorer motor skills in
congenital hypothyroidism patients compared with
controls; meta-analysis showed the deficit to be significant.
The mostimportantindependent risk factor for the eventual
outcome was the severity of congenital hypothyroidism
(defined by initial T4 at the moment of diagnosis and skeletal
maturation). However, two changes in management, early
initiation of treatment, and higher dose I-thyroxin therapy
to mother may abrogate or ameliorate any impact of thyroid
hormone deficiency on intellectual development.” This
explains need for screening of all pregnant mothers for
hypothyroidismin early part of gestation.

Women with thyroid disorders should be followed closely
throughout pregnancy for the prevention of obstetric
complications, and their newborn infants should be
followed closely in the first months of postnatal life for
thyroid dysfunction.

CONCLUSION

All the newborns except one had normal TSH levels which
were probably due to early diagnosis and timely initiation of
treatment to the mothers with hypothyroidism. Infants of
mothers with thyroid problems are at risk for elevated TSH.
Therefore Thyroid screening should be mandatory to all
neonates born to hypothyroid mothers. Early detection of
congenital hypothyroidism and their prompt treatment is
essence to prevent the child fromintellectual disability.

RECOMMENDATION

Such studies could be done in multiple Centers so that
conclusion can be generalized. Number of the study subject
could be increased toincrease the power of the study.

LIMITATION OF THE STUDY

This study was focused only on thyroid screening on limited
number of the subject. Still, further research is warranted to
detect the causes of congenital hypothyroidism with greater
sample size.

ACKNOWLEDGEMENT

| wish to express my sincere gratitude to Professor Dr. Hem
sagar Rimal, Department of pediatric for his continuous
guidance and expert opinion throughout the study period.
My special thanks go to all Nursing staff, NICU, Birat Medical
College and Teaching Hospital.

CONFLICTOF INTEREST
None



Original Research Article

Ray NK et al

REFERENCES

1.

10.

Girling J, Sykes L .Thyroid disorders and other endocrinological
disorders in pregnancy. Obstet, Gynaecol Reprod Med .2013;
23(6):171-179. https://doi.org/10.1016/j.0grm.2013.03.009
Wikner BN, Sparre LS, Stiller CO, Kallen B, Asker C .Maternal use of
thyroid hormones in pregnancy and neonatal outcome. Acta
Obstet Gynecol Scand .2008; 87(6):617-627. DOI: 10.1080/
00016340802075103

Rovet J, Daneman D congenital hypothyroidism. A review of current
diagnostic and treatment practices in relation to Neuropsychological
outcome. Pediatr Drugs .2003; 5(3):141-149. DOI: 10.2165/
00128072-200305030-00001

Medda E, Olivieri A, Stazi MA et al .Risk factors for congenital
hypothyroidism: results of a population case-control study (1997—
2003). Eur J Endocrinol.2005; 153(6):765—773. DOI: 10.1530/
eje.1.02048

Montoro MN. Management of hypothyroidism during pregnancy.
Clin Obstet Gynecol. 1997; 40:65-80. DOI: 10.1097/00003081-
199703000-00008

J. E. Haddow, G. E. Palomaki, W. C. Allan et al. “Maternal thyroid
deficiency during pregnancy and subsequent neuropsychological
development of the child.” N. Engl. J. Med. 1999; 341(8): 549-555.
DOI: 10.1056/NEJM199908193410801

E. K. Alexander, E. Marqusee, J. Lawrence, P. Jarolim, G. A. Fischer,
and P. R. Larsen. “Timing and magnitude of increases in
levothyroxine requirements during pregnancy in women with
hypothyroidism.” N Engl J Med.2004; 351(3):241-349. DOI:
10.1056/NEJM0a040079

LaFranchi S. Congenital hypothyroidism: etiologies, diagnosis, and
management. Thyroid 1999; 9(7):735-740. DOI: 10.1089/thy.
1999.9.735

Olney RS, Grosse SD, Vogt RF Jr .Prevalence of congenital
hypothyroidism —current trends and future directions: workshop
summary. Pediatrics. 2010; 125(2):31-36. DOI: 10.1542/ peds.
2009-1975C

S. Refetoff, J. Dumont, and G. Vassart. “Thyroid disorders” in The
Metabolic and Molecular Bases of Inherited Diseases, C. R. Scriver,
A. L. Beaudet, W. S. Sly et al., Eds., pp. 4029-4075, McGraw-Hill,
New York, NY, USA, 8th edition, 2001. DOI: 10.1036/ommbid.190

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ISSN: 2542-2758 (Print) 2542-2804 (Online)

Ozdemir H, Akman |, Coskun S, Demirel U, Turan S, Bereket A et al.
Maternal thyroid dysfunction and neonatal thyroid problems. Int J
Endocrinol. 2013;2013:987843.D0I: 10.1155/2013/987843

Dalili S, Rezvany SM, Dadashi A, Medghalchi A, Mohammadi H, Dalili
H, Mirzanejad M, Gholamnezhad H, Amirhakimi A .Congenital
hypothyroidism: a review of the risk factors. Acta MedlIran.2012;
50(11):735-739.PMID: 23292624

Medda E, Olivieri A, Stazi MA et al (2005) Risk factors for congenital
hypothyroidism: results of a population case-control study (1997—
2003). EurJ Endocrinol 153(6):765-77. DOI: 10.1530/eje.1.02048
Ogilvy-Stuart et al.Neonatal thyroid disorders. Arch Dis Child Fetal
Neonatal .2001; 87(3):165—-71. Doi: 10.1136/fn.87.3.F165

Hulya Ozdemir, Ipek Akman, Senay Coskun, Utku Demirel, Serap
Turan, Abdullah Bereket, Hulya Bilgen, Eren Ozek, "Maternal Thyroid
Dysfunction and Neonatal Thyroid Problems", International Journal
of Endocrinology .2013:1-6 .https://doi.org/10.1155/2013/987843
Rose SR, Brown RS, Wilkins L et al. Update of newborn screening and
therapy for congenital hypothyroidism. Pediatrics. 2006; 117:2290.
DOI: 10.1542/peds.2006-0915

LégerJ, Olivieri A, Donaldson M et al .European Society for Paediatric
Endocrinology consensus guidelines on screening, diagnosis, and
management of congenital hypothyroidism. J Clin Endocrinol Metab
.2014;99(2):363-384.D0I: 10.1210/jc.2013-1891

Ogendele M, Waterson M. When should we be conducting thyroid
function tests in newborns and young infants? Arch Dis Child. 2010;
95:151-2.D0I: 10.1136/adc.2008.152835

Rovelli R, Vigone MC, Giovanettoni C et al. Newborn of mothers
affected by autoimmune thyroiditis: the importance of thyroid
function monitoring in the first months of life. Italian J Paediatr.
2010;36:24.DO0I:10.1186/1824-7288-36-24

Rovet JF. Congenital hypothyroidism: long-term outcome. Thyroid.
1999;9(7):741-8.DOI: 10.1089/thy.1999.9.741

Derksen-Lubsenb G, Verkerk PH. Neuropsychologic development in
early treated congenital hypothyroidism: analysis of literature data.
Pediatr Res.1996; 39:561-6. DOI: 10.1203/00006450-199603000-
00028

Birat Journal of Health Sciences
Vol.7/No.3/Issue 19/Sept. - Dec., 2022



