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ABSTRACT

Background: Considering the importance to determine the reasons
for the higher occurrence of congenital hypothyroidism (CH) in
Iran, in this study we report the prevalence of permanent CH
(PCH) in Isfahan province 7 years after initiation of CH screening

program in Isfahan.

Methods: In this cross-sectional study, children with a primary
diagnosis of CH studied. They clinically examined and their
medical files were reviewed by a pediatric endocrinologist.
Considering screening and follow-up lab data, radiologic findings
and the decision of pediatric endocrinologists the final diagnosis
of PCH was determined.

Results: A total of 464,648 neonates screened in Isfahan province.
The coverage percent of the CH screening and recall rate was
98.9% and 2.1%, respectively. A total of 1990 neconates were
diagnosed with primary CH. PCH was diagnosed in 410 nconates.
The prevalence of PCH and transient CH (TCH) was 1 in 1133
and 1 in 294 live births. The most common etiology of CH was
thyroid dyshormonogenesis.

Conclusions: Though the prevalence of PCH is high, but the
higher prevalence of CH in Isfahan is commonly due to cases
with TCH. Hence, the necessity of determining new strategies for
carlier diagnosis of patients with TCH is recommended.
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INTRODUCTION

Congenital hypothyroidism (CH) is the most common
pediatrics endocrine disorder with prevalence of 1:2,000-1:4,000
live births.!'’! The rate has reported to be lower in whites and
blacks and higher in Hispanics and Asian countries.!

CH considered as one of the preventable causes of mental
retardation due to the role of thyroid hormone in neurocognitive
development in infants. Considering this fact, neonatal screening
for CH has been developed in many countries in order to early
diagnosis and treatment of CH and consequently preventing its
related neurodevelopmental complication. Since the introducing
of CH screening program in 1970 significant advances have
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been occurred in the procedure for achieving more
optimal outcome. !¢

CH screening in Iran first implemented in 1987,
before the salt iodization program and thereafter
in some provinces and finally in 2005 it integrated
into the National Health System. In Isfahan,
this program was initiated in 2002 as a pilot study
and then integrated in nationwide CH screening
program.l'% The results of CH screening in Iran
indicated that the prevalence of CH in Iran is
higher than others studies world-wide.[!!"13]

CH is classified in two forms. In permanent
form of CH, the deficiency of thyroid hormone
is persistent and affected patients need lifelong
treatment with levothyroxine, whereas in transient
form of the disease hormone deficiency is
temporary and they need treatment for the first few
months or years of life. The most common etiology
of permanent CH (PCH) is thyroid dysgenesis,
which accounts for 85% of the cases and thyroid
dyshormonogenesis accounts for 15% of cases.!'

Prevalence of PCH and transient CH (TCH)
have reported in many studies world-wide but in
Iran there is few published data in this field due
to that the nationwide screening program has been
implanted recently in Iran. Existing data reported
a higher rate of PCH in Iran.!'>17

On the other hand, evidences suggested that the
world-wide incidence of CH has been increased
recently due to reasons such as improved protocol
of CH screening, increased detection of transient
form of the disease and environmental factors.!!!!
In our previous report from Isfahan city, both the
prevalence of transient and permanent (1/760)
forms of CH was higher.['”!

Considering that the main recourses allocation
for CH screening in a community is designed
according to the rate of its permanent forms/2”
and the importance to determine the reasons
for the higher occurrence of CH in Iran, in this
study we report the prevalence of PCH in Isfahan
province 7 years after initiation of the program in
Isfahan.

METHODS

In this cross-sectional study, children with
a primary diagnosis of CH referred to Isfahan
Endocrine and Metabolism Research Center and
all health centers in Isfahan province for treatment

and follow-up from March 2002 to September 2009

during CH screening in Isfahan were enrolled.

The Medical Ethics Committee of Isfahan
University of Medical Sciences approved the study
protocol.

All children were recalled. They clinically
examined and their medical files were reviewed by
a pediatric endocrinologist. Considering screening
and follow-up lab data, radiologic findings and
the decision of pediatric endocrinologists the final
diagnosis of PCH was determined. In cases with
missing data, the data completed. Those who had
not radiologic information referred for radiologic
study after withdrawal of treatment at 3 years of
age. Demographic and screening and follow-up
data of patients with PCH was recorded.

The patients with PCH were classified in two
groups as follows;

* PCH after 3 years of treatment; those
older than 3 years and the diagnosis was
confirmed according to the screening program
guideline (thyroid stimulating hormone [TSH]
>10 mIU/1 and T4 < 6.5 mg/dl after 4 weeks
withdrawal)

* PCH before 3 years of age; Those younger
than 3 years and the diagnosis of PCH was
made according to the TSH (>10 mIU/1 after
1 year age) level during screening treatment
and follow-up period, radiologic findings and
decision of pediatric endocrinologists. CH
screening in Isfahan.

From May 2002 to April 2005, T4 and TSH
serum concentrations of all 3-7 day old newborns
were measured by radioimmunoassay and
immunoradiometric assay, respectively, using
Kavoshyar (Iran-Tehran) kits. Thyroid function
tests were performed by Berthold-LB2111 unit
gamma counter equipment using serum samples.
In this period neonates with TSH >20 were
recalled.

After implementation of nationwide CH
screening program in Iran in April 2005,
screening was performed using filter paper.
Neonates with TSH >10 were recalled and
those with abnormal T4 and TSH levels on their
second measurements (TSH >10 mIU/1 and
T4 < 6.5 ug/dl) were diagnosed as CH patient and
received treatment and regular follow-up.

Levothyroxin was prescribed for hypothyroid
neonates at a dose of 10-15 pug/kg/day as soon as
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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. In accordance with screening
program, in order to provide a similar treatment
and follow-up protocol, 2-3 workshops annually
was held in different cities of the province.

Permanent and transient cases of CH were
determined at the age of 3 years by measuring TSH
and T4 concentrations 4 weeks after withdrawal
of L-T4 therapy. Patients with elevated TSH
levels (TSH >10 mIU/1) and decreased T4 levels
(T4 < 6.5 ng/dl) were considered as PCH sufferers.
The etiology of CH was determined by thyroid scan
and/or ultrasound before treatment in the neonatal
period or at the age of 3 years after confirming the
permanency of CH.[!!

Statistical analysis

Data were analyzed by the Statistical Package
for the Social Sciences (SPSS) 18.0 (SPSS Inc.,
Chicago, IL, USA) software and ANOVA, rtest.

RESULTS

Duringthe period of this study 464648 neonates
screened in Isfahan province. The coverage
percent of the CH screening was 98.9%. The rate
of recall was 2.1%. 1990 Neonates were diagnosed
with primary CH. Re-evaluation of the recorded
data and final diagnosis of PCH and TCH in
cases with primary CH took 18 months. PCH
was diagnosed in 410 neonates. The prevalence
of PCH and TCH was 1 in 1133 and 1 in 294 live
births.

Characteristics of patients with PCH and their
screening information are presented in Table 1.

Screening information of patients with PCH
diagnosed during follow-up (aged <3 years) and
after 3 years of age is presented in Table 2.

According to sonographic findings
54.1% had thyroid dyshormonogenesis and
45.9% had thyroid dysgenesis (22.7% agenesis,
14.0% hemiagenesis, 4.8% hypoplasia of thyroid
gland and 4.3% ectopia).

According to thyroid scintigraphy findings
58.3% had thyroid dyshormonogenesis and 41.7%
had thyroid dysgenesis (26.7% agenesis, 1.6%
hypoplasia of thyroid gland and 13.4% ectopia).
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Table 1: Demographic and screening characteristics of
patients with PCH

Variables

Age at screening (days) 11.6+19.9
Weight (g) 2530£1550.7
Height (cm) 48.8+5.9
Head circumferences (cm) 34.8+1.9

Sex (female/male) 209/202 (1.03)

Maturity (term) % 91.7
Type of delivery %
Normal 38.6
Cesarean 61.4
Parental consanguinity 35.1
First degree 22.2
Second degree 12.9
History of thyroid disorders %
Mothers 10.9
Fathers 2.6
Mean of screening TSH (mIU/1) 54.7+59.0
Mean of recall TSH (mIU/1) 56.5£58.8
Mean age at treatment initiation (days) 25.4431.1
Mean of drug dose (mg/daily) 0.14+0.06
Mean of TSH-before-treatment- 2.0£2.9
discountinuing (mIU/I)
Mean TSH-after-treatment- 37.74£29.5

discountinuing (mIU/1)

TSH=Thyroid stimulating hormone, CH=Congenital
hypothyroidism, PCH=Permanent congenital
hypothyroidism

Table 2: Screening information of patients with PCH diagnosed
during follow-up (aged <3 years) and after 3 years of age

Variables PCH patients P value
(TSH (mIU/N)) (3 years of age)

Before After
Mean of screening ~ 73.9+68.8  46.7+52.5 0.00

Mean of recall 81.4+82.0  46.9+44.9 0.00

TSH=Thyroid stimulating hormone, CH=Congenital
hypothyroidism, PCH=Permanent congenital
hypothyroidism

DISCUSSION

In this study, the prevalence of PCH among
children with primarily diagnosed CH was
investigated. The prevalence of PCH was high
with a prevalence rate of 1 in 1133 live birth. The
prevalence of TCH was 3-4 times higher than
permanent form with a prevalence rate of 1 in 294
live births.
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Though the prevalence of PCH in our study was
higher comparing with other studies world-wide,
but the results were in line with reports that the
overall higher rate of CH in Isfahan-Iran is mainly
due to the higher rate of TCH.!"®

Prevalence of PCH was reported to be 1 in 1662
in Babol-Iran, 1 in 2679 in Québec-Canada, 1 in
2418 in China and 1 in 1800 in Greece.[162123]

In a study in Fars province, in the central part
of Iran, Karamizadeh et al. have investigated the
prevalence of overall and permanent and TCH.
According to their results, the incidence of CH was
1:1465. The rate of permanent and TCH among
primary diagnosed CH patients was 1 in 2740 and
1 in 3151 live birth, respectively.!!”

In a study in Babol, in the north of Iran,
from screening of 10573 neonates the incidence
of transient and permanent hypothyroidism in
the studied infants was 5.7 and 20.8/10,000,
respectively.!®!

In our previous study during 2002-2005, the
prevalence of PCH and TCH was 1:748 and 1:1114
live births. [

The higher prevalence of CH in Isfahan was due
to a higher rate of TCH whereas in other studies
from Iran the rate of PCH is higher than TCH.
It seems that it is due to the screening method
(comparing with our previous study in Isfahan) or
considering that the screening protocol is uniform,
after nationwide screening program, in Iran,
environmental or immunologic factors responsible
for TCH should be studied. It is recommended to
investigate the role of mentioned factors in TCH in
our future studies. There are some studies in these
fields in Isfahan but they implemented in a small
sample size.[?4%

In a study in USA, Eugster ef al. have indicated
that from 33 children with primary diagnosed CH
21 (64%) had PCH and 12 (36%) had TCH.E® In
the study of Karamizadeh et al., 53.6% and 46.4%
of CH patients had PCH and TCH, respectively.[!”

In our study 20.6% of primarily diagnosed CH
patients, diagnosed as PCH and a high proportion
of them were patients with TCH.

In a study in Canada, Deladoéy et al. have
evaluated the effect of different cut-off point of
screening TSH on the incidence of CH. According
to their result lowering the cut-off point have not
significant effect on the incidence rate of a severe
form of CH. It result in identifying more mild CH

cases mostly functional disorders with a normal-size
gland in situ and a normal or low isotope uptake.?!]
Several studies have showed that these mild CH
patients were permanent in 75-89% of cases.[?1:?7:2]

In this study, there were dissimilarities in
some cases in sonographic and thyroid scan
results; the final decision was made by a pediatric
endocrinologist. These dissimilarities reported
in many studies in this field,?3% but it is not
the matter of this study and would be discussed
in another study. The main outcome is that the
most common etiology of PCH in our study was
dyshormonogenesis and the most common cause
of thyroid dysgenesis was thyroid agenesis, which
was reported by other studies in Iran also.!'>!”! The
finding was in contrast with other studies in this
field world-wide as the most common etiology
of CH in 85% of cases is reported to be thyroid
dysgenesis and thyroid ectopia is the most common
cause of thyroid dysgenesis world-wide!”

However, as reported by Karamizadeh et al.
the etiology of CH in Iran is different from that
reported by many studies world-wide.'” The
etiologic feature of our PCH patients is considered
another challenging issue, which need more studies
specially genetic ones.

In this study, the female to male ratio was
1.03 whereas several studies have indicated a
2/1 ratio.’*! The finding could be explained by
different etiology of CH in our community and
higher rate of consanguinity.

In the current study mean of both screening
TSH level (filter paper) and recall TSH level
(serum) was significantly higher in patients that
the permanency of the disease was confirmed
before 3 years of age, during follow-up than
those diagnosed after 3 years of age. Obtained
data could be used for determining the relation
between these two groups of patients with the
severity of CH, which should be investigated in
our future studies.

CONCLUSIONS

It is suggested that though the prevalence of
PCH is high but the higher prevalence of CH
in Isfahan is commonly due to cases with TCH.
Hence, the necessity of determining new strategies
for earlier diagnosis of patients with TCH could
not ignore in our screening program.
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