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ABSTRACT

Background: Thyroid hormone is necessary for metabolism, growth and brain development. Thyroid-stimulat-
ing hormone (TSH) secreted by anterior pituitary gland acts on thyroid to release thyroid hormones T3 and T4.
Insufficient production of thyroid hormone at birth is known as congenital hypothyroidism (CH). CH leads to
intellectual impairment, if not identified. Neonatal hyperthyroidism is relatively uncommon The objective of
this study is to determine the frequency of thyroid disorders in neonates born in a tertiary care hospital.

Methods: This is retrospective cross-sectional, observational study carried out at the tertiary care hospital
Karachi, from October 2017 to May 2018. Screening for thyroid disorders is mandatory for newborns born in
our hospital. Only data of neonates with thyroid stimulating hormone (TSH) performed was included for this
study. TSH levels of these patients were determined by immunoassay on Vitros Enhanced Chemilumines-
cence technique.

Results: In this study, 383 neonates were included, who were born in Ziauddin Hospital Clifton and /or were
presented in Ziauddin hospital laboratory for TSH testing. The average age of neonates was 4.11+/-4.14 days
and average TSH levels were 4.58+/-4.32 plU/ ml. They were divided into two groups: Group# | from birth to
4days of life, 305 neonates were included in which 278(91.1%) were euthyroid and 27(8.9%) were hyperthy-
roid. None of neonates found hypothyroid in this age group. Group# Il from 5 days to 1 month of life, only 78
neonates were included, 55(70.5%) were euthyroid, 18(23.1%) were hypothyroid and 5(6.4%) were hyperthy-
roid.

Conclusion: Neonatal screening for thyroid disorders is very beneficial for patients as well as their families and
also gives information regarding these disorder’'s epidemiology, pathophysiology, diagnosis and treatment
in infantile period.
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INTRODUCTION negative feedback mechanism. Thyroid hormones
are required for promoting protein synthesis, growth
regulation, and affects carbohydrate, lipid, and

vitamin metabolism3.

Thyroid hormone is a small butterfly shaped gland
partially encircling the frachea. It is necessary for
metabolism, growth and brain development'. The
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thyrotropin-releasing hormone released by hypo-
thalamus acts on anterior pituitary gland to secrete
thyroid-stimulating hormone (TSH). TSH in furn acts
on thyroid gland to release thyroid hormones, T3
and T42. The thyroid levels in blood are controlled by

Insufficient production of thyroid hormone at birth is
known as congenital hypothyroidism (CH) . It is the
most preventable cause of intellectual impairment.
It leads to growth failure, irreversible mental retarda-
tion, a variety of neuropsychological deficits and
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cretinism 4> CH has two types, tfransient and perma-
nent. In fransient hypothyroidism, infants are tempo-
rarily deficient, whereas the permanent type
requires lifetime hormone therapy ¢. Clinical diagno-
sis is not possible due fo nonspecific signs and symp-
foms e.g. prolonged jaundice, umbilical hernia,
feeding difficulty, lethargy, etc’. Treatment is cheap
and effective. Hence, with early detection and
freatment, infants usually develop normally without
physical or mental handicaps®.

Neonatal hyperthyrodism in uncommon and not
frequently observed as CH. It is related to maternal
Graves' disease ’.

Factors that affect neonatal TSH concentration are
mode of delivery, pregnancy duration, and mater-
nal thyroid status'®',

The American Academy of Pediatrics recommends
thyroid screening in neonates 2. There are three
types of screening method; primary TSH with
backup T4 measurements, primary T4 with backup
TSH measurements, and combined primary TSH and
T4 measurements. Primary TSH approach mostly
followed. It is usually performed within 2-4 days of
life to avoid false positive tests resulfing from initial
TSH surge' ™. This also rules out fransient hypothy-
roidism. Routinely serum from whole blood or heel
prick is used, but TSH levels can be assessed in cord
blood as well '3, In Europe and North America, it is
done on Guthrie paper with a drop of neonate’s
blood hereafter analysis by immunoassay, which is
simple and inexpensive '4. Sadly, this is not yet
infroduced in Pakistan.

The worldwide annual incidence of CH is 1: 4000 live
birth's. However, in developing countries like India,
Bangladesh and Pakistan it is higher because of
lack of established screening program ¢ 1718, In
Pakistan, only a few hospitals in the private sector
carry it as a routine neonatal care measure. There-
fore, the magnitude of this problem largely remains
unknown. The purpose of this study is to determine
the frequency of thyroid disorders in neonates born
in a ferfiary care hospital.

METHODS

This is retrospective cross-sectional, observational
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study carried out at the tertiary care hospital Kara-
chi, from October 2017 to May 2018. Screening for
thyroid disorders is mandatory for newborns born in
the hospital. Only data of neonates with thyroid
stimulating hormone (TSH) performed was included
for this study. TSH levels of these patients were deter-
mined by immunoassay on Vitros Enhanced Chemi-
luminescence technique.

TSH levels of the neonates were retfrieved from
hospital records. Neonates were interpreted as
hypothyroid, euthyroid and hyperthyroid using age
reference ranges of TSH that were available in our
lab, i.e. birth to 4 days of life — 1.0-7.39.0 ylU/ ml and
5 days to 1 month — 0.7-4.8 plU/ ml. We excluded
premature babies that were born 28 to 36 weeks of
gestational life and cord blood samples of > 37
weeks.

TSH values below reference were labeled as hyper-
thyroid while above reference were labeled as
hypothyroid. Within reference range, neonates
were called euthyroid.

Statistical Analysis was done on SPSS version 20.

RESULTS

In this study, 383 neonates were included, who were
born in Ziauddin Hospital (Cliffton) and /or were
presented in Ziauddin Hospital laboratory for TSH
festing.

We divided them info two groups: Group 1 from
birth to 4days of life, total 305 neonates were includ-
ed in which 278(91.1%) were euthyroid and 27(8.9%)
were hyperthyroid. None of neonates found hypo-
thyroid in this age group (Table 1).

In Group 2 from 5 days to 1 month of life, only 78
neonates were included in which 55(70.5%) were
euthyroid, 18(23.1%) were hypothyroid and 5(6.4%)
were hyperthyroid (Table 1).

The average age of all neonates was 4.11+/-4.14
days and average TSH levels were 4.58+/-4.32 ulU/
ml (figure 1). Male to female ratio was not calculat-
ed because neonates were registered with name
of his/her mother's name.
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TABLE 1: THE FREQUENCY OF THYROID STATUS IN TWO GROUPS OF NEONATES.

GROUPS THYROID STATUS FREQUENCY
N (%)
GROUP 1: HYPERTHYROID 27(8.9)
BIRTH TO 4 DAYS | EUTHYROID 278(91.9)
GROUP 2: HYPERTHYROID 5 (6.4)
5 DAYSTO HYPOTHYROID 18 (23.1)
ONE MONTH EUTHYROID 55 (70.5
12
10.05
=/-5.99

52

BIRTH TO 4 DAYS

5 ADYS TO 1 MONTH

4.58
411 =/-432
=/-4.14

TOTAL SAMPLE

[ MEAN AGE 2.59

10.05 4.1

‘ = MEANTSH 4.7

4.14 4.58

Figure 1: Comparison of age with TSH levels in neonates.

DISCUSSION

Maternal thyroid hormone crosses placenta to the
fetus and aids brain development 7. However, from
20th week of gestation, the neonatal thyroid fissue
begins synthesizing TSH and T4 hormones
independently 22, Immediately following the birth
there occurs a sudden sharp surge of TSH levels
(closely followed by T4 levels) reaching a peak in
the first 30 minutes, thereafter followed by a gradual
decline over the next 3-4 days , therefore variation
in thyroid function tfests is seen during the first week
of life. Most screening programs suggest drawing
samples after the 4th day of life 2'. Majority of the
terfiary care hospitals including ours, babies are
discharged by the 3rd to 4th day; therefore, blood is
usually drawn between 48-72 hours. TSH values are
intferpreted with the age of the neonate.

In the absence of national thyroid screening
program, any related data is valuable. In this study
305 neonates born between birth to 4th day were

screened and only 27(8.9%) had TSH levels less than
1 plU/ ml, hence found hyperthyroid. This is most
likely due to heightened metabolism?. Congenital
hyperthyroidism is rare and mostly due maternal
thyrotoxicosis or a genetic mutation of the
thyroid-stimulating hormone receptor (TSHR) 2.
Therefore, TSH should be repeated after few days
along with detail maternal history.

Out of 78 neonates age range between 5" day to 1
month of life screened, 18(23.1%) were hypothyroid.
Hypothyroidism if transient is due to maternal
anfithyroid medications, maternal antibodies,
excessive neonatal iodine expose and prolonged
hospitalization due to illness '+ 2 2. Permanent
hypothyroidism is synonymous to CH. In 80-85%
cases, the thyroid gland is absent , small or located
abnormally, while in the rest, normal to large sized
thyroid gland is present but productfion is
decreased or absentl. Ever since screening is done
routinely in many countries, twice the number of CH
are identified compared to those countries where it
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is not done “.

Due to small sample size, our study showed a high
number of neonates with hypothyroidism. In other
local studies, Noreen et al., showed 16.3% of the
neonates had hypothyroidism, Ghaffor et al. report-
ed CH incidence 2 out of 1357 cases 2. A study by
Afroze et al., only 10 babies were diagnosed with
congenital hypothyroidism initially but after follow
up final incidence rate was 1 in 1600 live births 24,
Ahmad et al. showed out of 3 out of 767 neonates
were hypothyroid. They also found an associatfion
between mode of delivery and CH. It was higher in
neonates born through C-section?. Seth et al.
observed higher TSH levels in neonates born through
forceps extraction?. This proves that mode of deliv-
ery affects neonatal TSH levels. Since our hospital is
a tertiary care private hospital, chances of C-sec-
fions /forceps delivery might be higher so can be
reason behind higher cases of neonatal hypothy-
roidism.

CH is more frequently seen in females than males,
the ratio is 2:1. This has been reported locally as well
as internationally’ 2> #. In our study, the gender
could not be retrieved, as it was a refrospective
data.

5 out 74 neonates (6.4%) were found o be hyper-
thyroid screened between 5th day fo 1 month of
life, most likely due to maternal reasons?.

Due to small sample size, no definite conclusion
could be drawn. However, our study has shown the
importance of neonatal thyroid screening. About
10-15% pregnant women suffer from thyroid
dysfunction during pregnancy and subclinical
hypothyroidism is 4-8.5% prevalent globally19.
Hence, maternal factors should be considered
when TSH levels are interpreted. Parental awareness
regarding the importance of thyroid screening is
also essential. There is dire need to establish
newborn screening as well as follow-up facility at
national levels in public as well as private hospitals.

CONCLUSION

Neonatal screening for thyroid disorders is very
beneficial for patients as well as their families and
also gives information regarding these disorder’s
epidemiology, pathophysiology and diagnosis in
infantile period.
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