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ABSTRACT

Background: Considering the role’of maternal thyroid stimulating
hormone (TSH) receptor blocking antibody (TRAb) in the etiology of
congenital hypothyroidism (CH), this study aimed to determine TRADb
among patients with CH indsfahan, Iran.

Methods: In this case—control study, patients with CH and their mothers
were compared with a group of healthy neonates and their mothers.
Venous blood samples were obtained for measurement of TRAb using
enzyme-linked immunosorbent assay (ELISA) method among mothers

and their neonates. TSH of mothers was also determined.

Results: The case group consisted of 65 patients with CH and their
mothers; controls were 148 healthy neonates and their mothers. The
prevalence of positive TRADb in patients with CH and their mothers
was. higher than in the control group (81.5% vs. 1.3% in mothers and
80% vs..0% in neonates, respectively, P<0.05). The relationship between
the TRAb and occurrence of CH was significant (P<0.05), whereas the
corresponding figure was not significant for TRAb and the level of

maternal and neonatal TSH in case and control groups (P>0.05).

Conclusion: It seems that autoimmunity has an important role in
the etiology of CH. Further studies are necessary to determine other
autoantibodies in CH patients.

Keywords: Congenital hypothyroidism, etiology, thyroid stimulating
hormone receptor blocking, autoimmunity

INTRODUCTION

Congenital hypothyroidism (CH) is the most common
cause of preventable mental retardation and occurs in 1 in
2000—4000 newborns. It can be either permanent or transient.!?
Newborns with permanent form of CH have a defect in thyroid
gland location and structure (development and hormone
synthesis) which is represented as thyroid dysgenesis (ectopia or
agenesis) or dyshormonogenesis. These infants require lifelong
thyroid hormone replacement therapy. Though in newborns with
transient form of CH the replacement therapy is not lifelong,
treatment during the first years of life is crucial, and the patients
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are indistinguishable at birth from those with
permanent CH. The causes of transient CH are
maternal thyrotropin receptor blocking antibodies,
exposure to maternal antithyroid medications,
iodine deficiency, and iodine excess.!*”!

Several studies have investigated the role of
genetic, environmental and autoimmune factors
in the etiology of CH.[%% Though the roles of
autoimmune factors in the pathogenesis of CH
have been supported in many studies, the findings
are controversial because some evidences have
reported their role in both transient and permanent
forms of CH, but others have reported their role
only in the transient form. Bogner and colleagues
showed that cellular cytotoxicity induced by
maternal autoantibodies have an important role in
the pathogenesis of CH.!¥

The roles of many maternal autoantibodies
such as TPOAD, TgAb and TSH receptor blocking
Ab (TRAD) have been investigated in the etiology
of CH. According to these researches, TRAD
has more diagnostic value in the diagnosis of
CH, especially its transient form, than the other
studied autoantibodies. Evidences suggest that
transplacental transfer of maternal TRADb both
in prenatal and postnatal period causes delay
in infants’ thyroid gland development. Though
studies in this field reported transient form of
CH due to the above-mentioned autoantibodies,
permanent cases of CH due to these antibodies
have been reported too.!!+18!

Thyroid autoimmune diseases are a
common problem in women, and they may be
asymptomatic. They may be undiagnosed during
and after pregnancy and the autoantibodies may
be transferred to fetus during pregnancy and result
in hypothyroidism.!"”) Thus, considering the high
prevalence of CH in our community as well as
its transient form and the importance of etiologic
studies in this field,?*?! this study was planned to
investigate the role of TRAD in the etiology of this
common disorder in Isfahan.

METHODS

In this case—control study, the newborns who
were referred to Isfahan Endocrine and Metabolism
Research Center (EMRC) for CH screening during
2010-2011 were enrolled.

According to the CH screening program,
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3—7-day-old neonates with thyroid stimulating
hormone (TSH)>10 mIU/I1 (filter paper) were
recalled and re-examined and those with abnormal
T4 and TSH levels (TSH>10 mIU/1 and T4<6.5
ug/dl) in their second measurement (during
7-14 days of life) were diagnosed as CH patients
and received treatment and regular follow-up.
Levothyroxin was prescribed for hypothyroid
neonates at a dose of 10-15 mg/kg/day as soon as
the diagnosis was confirmed. Neonates with CH
were followed up according to the CH screening
guideline for appropriate treatment regarding
the level of TSH,T4, height, weight and other
supplementary tests. 4!

Neonates diagnosed with CH during the study
period and their mothers were selected as the case
group. Those with abnormal screening results
but normal thyroid function test in the second
measurement and their mothers were selected as the
control group..They were selected by convenience
method. The number of neonates and mothers
studied in the control group was three times higher
than that in the case group.

Wiritten consent was obtained from the parents
of CH patients. The protocol was approved by the
Institutional Review Board and Medical Ethics
Committee of Isfahan University of Medical
Sciences.

Baseline characteristics and screening results
of participants were obtained from their screening
questionnaire. Complementary information of CH
patients and their parents was obtained from their
registered profiles in EMRC.

The level of TRADb was measured in mothers and
their neonates. Level of TSH also was measured in
mothers. Level of TSH in neonates was obtained
from their profiles. Peripheral blood samples were
obtained from the study population for TRAb and
TSH measurements. Participants with positive
TRAD were determined.

Considering that the circulatory level of TRADb
in newborn decreases gradually after 28" day of
life and it is detectible till 3 months after birth,[
participants who were referred after 4 weeks of
birth were excluded from the study. In addition,
those who were not cooperative or had chronic
disorder were excluded.

The case and control groups were compared
regarding positive TRAD and the level of TSH, and
the role of TRAD in CH was determined.
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Laboratory measurement

Serum T4 and TSH concentrations were
measured by radioimmunoassay (RIA) and
immunoradiometric assay (IRMA), respectively,
using Kavoshyar (Tehran, Iran) kits. Thyroid
function tests were performed using Berthold-
LB2111 unit Gamma Counter equipment.

TRAb was measured by enzyme-linked
immunosorbent assay (ELISA) method using
RSR TSH Receptor Autoantibody 3™ Generation
ELISA kit (United Kingdom). TRA>0.4 units/1
was considered as positive.

Statistical analysis

Obtained data were analyzed using the SPSS
statistical software ver. 13 (SPSS Inc., Chicago,
IL, USA). Descriptive data were expressed as
meantstandard deviation (SD). Quantitative data
of the two groups and the relation between maternal
and neonatal TRAD levels was compared using the
Student’s z-test or paired #test and Fisher tests.
Pvalue<0.05 was considered statistically significant.

RESULTS

Sixty-five neonates with CH and their mothers
were studied in the case group and 148 neonates
with normal screening results and their mothers
were studied in the control group. Demographic
and screening findings of the two studied groups
are presented in Table 1.

The prevalence of positive TRAb in neonates
and mothers in the case and control groups is
presented in Figure 1.

Mean of TSH in.neonates and mothers in the
case and control groups according to positive and
negative TRAD is presented in Table 2. There was
no significant relationship between TRADb and the
level of both maternal and neonatal TSH in the
case and control groups (P>0.05).

DISCUSSION

Implementation of CH screening program has
been greatly facilitated its early detection and
treatment which result in normal psychomotor
development of the infants affected with CH.
Though this program in our region was successful
in achieving the mentioned goals, it seems that
considering the high prevalence of CH, etiological
studies are necessary for an appropriate screening
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Table 1: Demographic and screening findings of the two
studied groups

Case group Control group P value

(n=65) (n=148)

Mean age of 182+84 19.5+8.9 >0.05
neonates (days)

Sex (male/female) 23/27 72/78 >0.05
Mean of neonates’ 32.9 £25.7 3.1+20 <0.05
TSH (mIU/1)

Mean age of 27.6 4.7 258+5.6 >0.05
mothers (years)

Mean of maternal 3.1 £7.9 1.6+1.9 <0.05

TSH (mIU/I)
' ' | | |

TSH: Thyroid stimulating hormone

Table 2: Mean of TSH in neonates and mothers in the
case and control.groups according to positive and negative

TRADb
1 ) A
Case group Control group
Neonates’ Maternal Neonates’ Maternal
TSH TSH TSH TSH
(mIUN) (mIU/M)  (mIU/M)  (mIU/N)
TRADb<0.4 31.9+242 25+1.0 3.1+20 2.1+0.2
TRAb>0.4 33.9+263 34+8.7 - 1.0+0.1

Y
TSH: Thyroid stimulating hormone

81.5

907
80
70
60
507 I neonates
407 I mothers
30
207
10

0

Case group Control group neonates  mothers

Figure 1: The prevalence of positive thyroid stimulating
hormone (TSH) receptor blocking Ab in neonates and
mothers in the case and control groups (P<0.05 for both
neonates and mothers)

program. So, in this study, the prevalence of
positive TRAD in neonates with and without CH
and their mothers was determined. The prevalence
of positive TRAD in neonates with CH and their
mothers was significantly higher than in the
control group and there was significant correlation
between TRADb and CH in our studied population.

Several studies have investigated the role of
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autoimmunity in the etiology of CH by focusing
on different autoantibodies, of which TRADb seems
to be more specific. So, we evaluated the role of
TRAD in the etiology of CH.[!!

Ordookhani and colleagues in their study
regarding the etiologic factors of transient CH in
Tehran have not reported any significant relation
between TRAD antibody and transient CH. They
concluded that iodine excess is considered as the
most important factor in this field.???

In a case report in the UK, Evans et al
have reported a case of neonate with CH with
positive TRADb. The cause of CH was maternal
transplacental passage of TRAb. Though the level
of TRADb was decreased in the neonate’s serum
to normal range within 3—4 months after birth,
the thyroid function did not return to normal till
16 months of age. They concluded that maternal
TRAD antibody during pre- and postnatal period
could delay the development of thyroid gland
and result in transient CH. Thyroid replacement
therapy is necessary for these neonates and it
should be continued until the normal thyroid
function is resumed even when the autoantibody is
not detectable in serum.!'”]

In another report from Greece, Mengreli and
colleagues studied 173 neonates with CH (157
permanent and 16 transient forms of CH) out of
508,358 screened ones. The prevalence of positive
TRADb among all the studied neonates with CH
was 5.8% and it was 31.2% and-2.9% in transient
and permanent forms, respectively. The prevalence
of TRAD was significantly higher in the transient
form of CH compared with the permanent form
and control healthy neonates (1.9%). According to
their findings, transient CH caused by maternal—-
fetal transfer of TRAD is considered a rare condition
with a prevalence of 2.7% of all cases with CH.
But its diagnosis, i.e. detection of transient CH
cases due to maternal-fetal transfer of TRAD, is
an important issue in CH screening. However,
detecting these cases is useful for genetic counseling
and preventing the occurrence of transient CH,
especially in subsequent offspring, and consequently
neurodevelopmental abnormality of the fetus.!¢!

In contrast, in the study of Ginsberg et al. in
15 neonates with diagnosed CH, only one of their
mothers had positive TRAb and they concluded
that transplacental transfer of TRAb had no
significant role in the development of CH.!?¥
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In a recent study conducted in Wales, Evans
et al. have reported that from seven neonates with
transient CH, TRAD was positive in the mothers of
all patients. Theyindicated thatidentifyingneonates
with CH due to maternal TRAD is important for
optimizing CH screening programs.?4!

The reported prevalence of positive TRAb was
different in different studies. In a study, during the
screening of over 1 million babies, the prevalence of
transient CH due to this autoantibody was reported
to be 2% and it was detected in the serum of all
mothers of transient CH cases.®! The prevalence
of positive TRAb was 5.5% in neonates with CH
and 7.1% in their mothers in a study conducted in
Italy.*! Tt was positive in 8.2% of infants with CH
and 6.5% in their mothers in‘a survey conducted in
Germany.!?!

In the current study, the prevalence of positive
TRADb was 80% and 81.5% in neonates with CH and
their mothers, respectively. It seems the prevalence
of CH due to TRAD is significantly higher in our
studied population in comparison with others. The
results obtained could be explained as follows.
Considering that TRADb which is found in infants’
circulation gradually clears by 3-4 months of
age, we studied neonates who were primarily
diagnosed with CH and it included both transient
and permanent forms, whereas the permanency of
CH would be determined in 3-4 years of age. But
considering the high rate of transient CH in one
study among this population (40.2%),?!! the high
rate of positive TRADb may be due to the high rate
of cases with transient CH.

On the other hand, a recent study in Isfahan
among this population indicated that iodine excess
is considered as one of the possible factors for the
high prevalence of CH in our community.?’ IJodine
excess has an important role in inducing thyroid
autoimmunity,?® so it seems that it is one of the
responsible factors for our findings. However, the
different laboratory methods and ethnic variation
should also be considered.

In this study, there was no significant
relationship between TRADb and neonatal TSH
level and maternal TSH level. Our results are
similar to the results of Mengreli et al.l' In a
recent study conducted in mice, Postiglione
et al. showed that TSH or a functional TSH-R
is not an essential factor for the development of
a normal thyroid gland during prenatal period
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in utero.” However, further studies are needed in
this field.

To conclude, the findings of this study indicate

the role of TRAD in the etiology of CH in this
population. It emphasizes the importance of
screening of thyroid autoimmune disorders among
mothers during pregnancy or CH screening program
for preventing some autoimmune cases of CH. But
for more conclusive results, it is recommended to
evaluate the role of this autoantibody and also
other autoantibodies in permanent and transient
cases separately.
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