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ARTICLE INFO ABSTRACT

Keywords: Objective: Persistence of low levels of thyroid hormone from the time of birth is one of the significant causes of the
Congenital mental retardation. The aim of this study was to determine the prevalence of transient congenital hypothy-
HypOt_heridism roidism among neonates in (XXX).

E;};;)ilh ormone Methods: This cross-sectional study, neonates aged 3-5 days who were referred to our center for checkup were
Neonates screened for thyroid stimulating hormone. Those with TSH < 5mIU/1 were, infants were subjected to retesting
Transient after one week for TSH and T4 levels. A questionnaire consisting of test results, demographic characteristics,

place of sampling, gender, need for re-sampling after the second week for TSH level, birth weight, type of hy-
pothyroidism and prematurity was filled for all the neonates.

Results: Of 3600 neonates screened, 126 were presented with had TSH above 5 mIU/], of which 7 had high TSH
and low T4 and were diagnosed with transient hypothyroidism (5.3%). The mean weight of the neonates with
hypothyroidism of significantly lower, p = 0.001. However, the type of delivery was not associated with the
prevalence of hypothyroidism, p = 0.999. The relationship between maternal hypothyroidism, preterm birth and
intake of antithyroid drugs and transient hypothyroidism was statistically significant, p < 0.001, respectively.
Conclusions: The incidence of congenital hypothyroidism was 1 in 514 births and was significantly associated
with preterm birth, mean weight, maternal hypothyroidism and intake of antithyroid drugs. Routine screening in

high prevalence regions are therefore importance, considering the associated factors.

1. Introduction

Congenital hypthyroidism can be transient or permanent where
permanent hypothyroidism is characterized by lietime deficiency of
thyroid hormone, requiring lifelong supplementations. In the cases of
tansient hypothyroidism, the levels of thyroid hormones return back to
normal within few months [1]. During the neonatal period, the refer-
ence range of thyroid stimulating hormone (TSH), T3 and T4 is different
in that of adults. Thyroid hormones are likely to upsurge during first
24-36 h until 2-3 days of the birth [2]. Transient hypothyroidism is
defined as deficiency of thyroid hormone along with weak or absent
surge of TSH [3].

Screening of neonates and early detection of congenital hypothy-
roidism followed by appropriate management can prevent mental
retardation in these children [4]. Persistence of hypothyroidism in
confirmatory tests might call for the requirement of replacement therapy

[5]. Excessive intake of iodine by pregnant mother can suppress the
production of thyroid hormone in fetus and the reduce levels of thyroid
hormones and impair mental development in later life. Treatment of
congenital hypothyroidism in 2-4 weeks of birth is associated with
improved cognitive abilities [6]. Other risk factors that can contribute to
transient hypothyroidism include low birth weight, premature birth,
maternal intake of anti-thyroid agents and genetic variations [5].

The prevalence of hypothyroidism is reported with great variability
due to geographical and ethnical variations, screening protocol of thy-
roid hormone and genetic diversity. Its prevalence in Iran is reported
higher than other regions [7]. A cross-sectional study conducted in the
central part of Iran on more than 400,000 neonates reported that the
prevalence transient congenital hypothyroidism is this region is 1 in 294
live births [8]. Its prevalence in Mazandaran province (Northern Iran) is
reported to be 1 in 491 live births [9].

The aim of this study is to evaluate the prevalence of transient
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congenital hypothyroidism in (XXX) and associated factors.
2. Methods

This cross-sectional study was conducted in (XXX) on 3600 neonates
who were screened for hypothyroidism within 3-5 days of their birth (by
TSH measurement on a filter paper with blood spots), referred to our
center for the diagnosis of hypothyroidism. The initial levels of TSH
among these infants were evaluated and the initial levels were seen as
TSH >5 mIU/L. Written consent was obtained from all the parents for
the participation in the study. Neonates with congenital malformations,
inadequate blood samples and those who did not consent to participate
were excluded from the study.

In the initial stage, a sampling form was prepared for all the infants
who were to be screened. Infants with TSH in bloodspot screening test
>20mU/L were suspected positive for hypothyroidism. The neonate’s
demographic characteristics, place of sampling, gender, need for re-
sampling after the second week for TSH level, birth weight, type of
hypothyroidism and preterm birth (less than 37 weeks of gestational
age) was filled in the form. The TSH and T4 was measured using ELISA
kit purchased from (XXX).

Blood sample for TSH measurement was obtained using capillary
blood sampling with chemiluminescence immunoassay and if the serum
TSH serum level was lower than 5mIU/L, an infant was considered
healthy. If the TSH level was between 5 and 9.9 mIU/L and 10-19.9
mlIU/L and more than 20 mIU/L, the result of the screening test was
considered suspicious and further analysis of TSH and T4 test from
venous blood for definitive diagnosis of neonatal hypothyroidism was
performed. In infants with an increase in TSH levels and reduction in T4
transient hypothyroidism was diagnosed. Following two weeks of first
measurement, TSH and T4 were measured again to confirm the diag-
nosis of CH where TSH >10mIU/]1 and T4< 6.5 ug/dl cutoff was used,
based on the previous studies [8].

The data was computerized and statistically analyzed using SPSS
v22. Descriptive statistics were used to describe the data using mean and
frequency. Chi-square test was used to analyze the data and p-value
<0.05 was considered to be statistically significant.

Unique identifying number is: researchregistry7298.

This cross-sectional study has been reported in accordance with
STROCSS 2021 guideline [10].

3. Results

Of 3600 neonates, 126 had TSH, of which 109 had TSH between 5
and 9.9, 16 had TSH between 10 and 19.9, and 1 had TSH above 20.
Intravenous samples were taken and TSH and T4 levels were re-
evaluated. Out of 126 patients, 7 had high TSH and low T4, in whom
the diagnosis of transient hypothyroidism was made (Table 1).

Thus, the prevalence of non-transient hypothyroidism is 7 out of
3600 infants (0.002%), and the prevalence of transient hypothyroidism
is 126 cases out of 3600 infants (3.5%) (Table 2).

In this study, the relationship between transient neonatal hypothy-
roidism and maternal history of hypothyroidism was investigated. Of the
3600 neonates studied, 69 had a history of maternal hypothyroidism and
in 126 infants with transient hypothyroidism, there were 15 cases of

Table 1
Frequency distribution of 3-5-day old infants in the first six months of the year
based on TSH level.

Number TSH level Number %

5> 3474 96.5
5<TSH<9.9 mIU/L 109 3.03
10<TSH<19.9 mIU/L 16 0.44
TSH>20 mIU/L 1 0.03
Total 3600 100
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Table 2
Frequency distribution of infants with early TSH impaired based on TSH and
retest measured after two weeks.

Type of hypothyroidism TSH and T4 level Number %

Non-transient hypothyroidism  TSH>5 mIU/L, T4<66 pg/dL 7 5.6

Transient hypothyroidism TSH<5 mIU/L, T4>66 pg/dL 119 94.4
Total 126 100

maternal hypothyroidism. The correlation between maternal hypothy-
roidism and transient hypothyroidism was statistically significant, p <
0.001(Table 3).

It was found that out of 3600 neonates studied, 75 mothers were
consuming antithyroid agents for the treatment of hyperthyroidism. Of
these 75 cases, 60 had healthy infants and 15 infants had transient hy-
pothyroidism. The relationship between transient hypothyroidism and
maternal antithyroid agent consumption was statistically significant, p
< 0.001(Table 4).

In this study, the correlation of transient hypothyroidism and pre-
term birth was investigated, of which 132 out of 3600 neonates were
premature infants. Out of 126 infants with transient hypothyroidism, 21
were premature infants. The prevalence of transient hypothyroidism in
premature infant was significantly correlated p < 0.001(Table 5).

In this study, the mean weight of healthy neonates was 3269 g and
the mean weight of neonates with transient hyperthyroidism was 3050
g. The mean weight of the neonates with hypothyroidism of significantly
lower, p = 0.001(Table 6).

Of 126 infants with transient hypothyroidism, 60 infants were born
with normal delivery and 66 infants were born by cesarean section. The
type of delivery and hypothyroidism was not significantly correlated, p
= 0.999(Table 7).

4. Discussion

Hypothyroidism is one of the most common preventable causes of
mental retardation. Immediately following the birth, it is usually
asymptomatic and late diagnosis can delay the treatment, which can
lead to mental retardation. Birth screening is performed in case of
infection with timely initiation of mental retardation treatment.
Congenital hypothyroidism may be monotonous or familial. In some
cases, thyroid hormone deficiency is severe, and symptoms appear in the
first week of life. In others, the deficiency is less severe, and the mani-
festations appear with a delay of several months.

Of the 3600 neonates screened in our study, 7 were diagnosed with
transient hypothyroidism. The prevalence of transient hypothyroidism
is 1 in 4000 cases, globally. However, its prevalence can vary
geographically and with the intake of iodine.

In this study, 126 neonates out of 3600 neonates had 5mIU/L >TSH
who were referred to our center and 7 of these were identified as tran-
sient hypothyroidism based on their TSH and T4 levels. As a result of the
above study, hypothyroidism was greatly prevalent in our population.

In this study, 69 infants had a history of maternal hypothyroidism, of
which 15 infants had transient hypothyroidism. The presence of TSH
receptor blocking antibodies in mothers under antithyroid drug treat-
ment can cause hypothyroidism in infants [11]. Salt, bread and other
foods significantly reduce the prevalence of cretinism, but iodine defi-
ciency is still the most common cause of preventable mental retardation
in infants. Antithyroid drugs like propylthiouracil and methimazole can
cross the placenta and cause thyroid disorders in neonates [12]. Among
neonates presented with hypothyroidism, 1/6th was preterm birth. The
thyroid gland develops in the third week of pregnancy from the floor of
the throat and after the development from the embryonic period it is
able to make thyroid hormone. The development of the thyroid gland is
controlled by a set of transcription factors called TTF [13]. In some in-
fants, due to mutations in this factor, thyroid dysgenesis or dysmor-
phogenesis may occur and its prevalence is higher in premature infants
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Table 3

Frequency distribution and correlation of 3-5-day old infants in the first six months of the year based on hypothyroidism and family history.
Hypothyroidism Yes No Total P-value
History Number % Number % Number %
Yes 15 11.9 54 1.6 69 1.9 <0.001"
No 111 88.1 3420 98.4 3531 98.1
Total 126 100 3474 100 3600 100

 Significant value.

Table 4

Frequency distribution and correlation of 3-5-day old infants based on hypothyroidism and history of thyroid drug use by mother.
Hypothyroidism Yes No Total P-value
Taking drug Number % Number % Number %
Yes 15 11.9 60 1.7 75 2.1 <0.001"
No 111 88.1 3414 96.3 3525 97.9
Total 126 100 3474 100 3600 100
? Significant value.

Table 5

Frequency distribution and correlation of 3-5-day old infants based on hypothyroidism and preterm labor.
Hypothyroidism Yes No Total P-value
Premature Number % Number % Number %
Yes 21 16.7 111 3.2 132 3.7 0.001*
No 105 88.3 3363 96.8 3468 96.3
Total 126 100 3474 100 3600 100

Table 6 conducted in Isfahan, the prevalence of hypothyroidism was 1 in 370
able

Correlation of mean neonatal weight in people with hypothyroidism with
healthy individuals.

neonatal Number Mean Standard deviation t p-value
weight

Health 3474 3269 476 3.48 <0.001"
Hypothyroidism 126 3050

2 Significant difference.

Table 7
Frequency distribution and correlation of 3-5-day old infants based on hypo-
thyroidism and type of delivery.

Hypothyroidism Yes No P-Value
T, f deli

ype of celivery Number % Number %
Natural childbirth 60 47.6 1650 47.5 0.999
Cesarean 66 52.4 1821 52.5
Total 126 100 3471 100

which may be one of the reasons for the higher prevalence of hypo-
thyroidism in preterm infants [14]. Srinivasan et al. [15] indicated that
transient hypothyroidism might be common in preterm infants however,
the risk development of congenital hypothyroidism might be same as
term infants. Similarly, Mengreli, et al. [16] reported higher incidence of
transient hyperthyroidism in preterm infants than term infants. A study
by Medda et al. [17] also reported preterm birth as an independent risk
factor of congenital hypothyroidism.

In a study conducted in Babol, Iran, by Haghshenas et al. [18] the
incidence of transient hypothyroidism was reported as 5.7 per 10,000
births. In a study conducted in Kashan on 3005 infants, the prevalence of
hypothyroidism was reported 1 in 303 live births [19]. In our study, the
prevalence of hypothyroidism was approximately 1 in 514 live births.
The incidence from a screening program conducted from 2006 to 2014
in Tehran, Iran was reported to be 2 in 1000 live birth [20]. In a study

live births and a significant relationship between low birth weight and
hypothyroidism was reported similar to our study [21].

In a study conducted at Shahid Beheshti University, the relationship
between hypothyroidism and cesarean delivery was reported to be sig-
nificant, which is contrary to our findings. A study in Greece conducted
from 1995 to 2005, the prevalence of hypothyroidism was 1 in 1800 live
births, which was estimated to be 1lin 3957 live births. Geographical
variations and intake of iodine can be the reasons of these discrepancies.
Neonatal hypothyroidism screening program has been implemented in
Iran since 2006 that aims to provide early diagnosis of CH during 3rd
and 5th day of the birth [22].

Some of the limitations of our study include the lack complete family
history, genetics of the neonates and data regarding the treatment.
Confounding variables like iodine deficiency and excessiveness, thyro-
peroxidase or thyrotropin receptor gene-sequence variations and thy-
roid imaging were not considered in this study.

5. Conclusion

The incidence of transient hypothyroidism in our study was 5.3%
which was significantly correlated with the birth weight, maternal hy-
pothyroidism, and intake of antithyroid drugs. Considering the risk
factors and associated parameters, early screening in high prevalence
areas is significant in the management of the disease and prevent
development-related disorders.
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