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Screening for congenital hypothyroidism in
North-West region of Saudi Arabia
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development and growth of the brain. Early
treatment with thyroxine is essential to prevent
neurological, mental and physical deficiencies.7 The
aim of this study is to demonstrate the prevalence of
CH at Madina Al-Munawara region, KSA and to
compare it with other similar local studies.

Methods. The CH screening program was
started in Madina region, KSA on September 1989.
All deliveries conducted at the Ministry of Health
Hospitals, Health Centers and Private Hospitals
during the period from 1989 to 1999 were included
in this study and were screened for CH. Madina
region is located in the North Western Province of
KSA, with an estimated population of 1.5 million.

Objectives: The aim of this study is to demonstrate the
prevalence of congenital hypothyroidism (CH) in Madina
Al-Munawara region, Kingdom of Saudi Arabia (KSA)
and to compare the results with other reported studies.

Methods: All deliveries conducted at the Ministry of
Health Hospitals, Health Centers and Private Hospitals in
Madina Al-Munawara region, KSA during the period from
1989 to 1999 were included in this study. Cord blood
samples for thyroid stimulating hormone (TSH)
measurement was used for screening.

Results: Out of 200,040 deliveries 193,613 infants were
screened for CH during the study period. Forty-six infants
had hypothyroidism with an overall prevalence of 1:4208
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live births. Thirty-three (72%) of the diagnosed infants
were Saudi and 13 (28%) were not Saudi. The male to
female ratio was 1:3. The mean age at the start of
treatment was 9 days.

Conclusion: The screening program based on the initial
measurement of TSH in cord blood is detected by nearly
97% of the total infants born in Madina region over 10
years. The overall prevalence of CH was 1:4208 lower
than other local studies. Mental retardation can be
prevented by neonatal screening program; however,
Neonatologists and Pediatricians should remain vigilant in
searching for signs and symptoms of CH.
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ABSTRACT

ongenital hypothyroidism (CH) is a relatively
common endocrine disease, its prevalence

showing marked geographical and racial variations,
incidence varies from 1:3500-1:5000 live birth.1,2 Al-
Nuaim et al3 reported an incidence of 1:2666 live
birth from Kingdom of Saudi Arabia (KSA). Recent
study at Riyadh Al-Kharj Hospital Programme, KSA
showed an incidence of 1:2759 live birth,4 most of
the studies suggested that the incidences of CH in
KSA is higher than other countries. Congenital
hypothyroidism fulfills most of the criteria for
disease screening as set out by Wilson and Jungner.5

Congenital hypothyroidism leads to mental and
physical retardation; however, early diagnosis and
treatment can prevent neurological complications.6

Thyroid hormone plays an important role in the
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Figure 1 - Algorithm for TSH interpretation. TSH - thyroid stimulating hormone,  T4 - thyroxine, FT4
- free thyroxine.

Cord blood samples was used for screening. Three
ml of cord blood was collected in sterile tube.
Thyroid stimulating hormone (TSH) measurement
was used for screening, Delphia immunofluorescent
kits (Pharmacia Diagnostic Wallacoy, Finland) were
used, and the cut-off level was 60 mlu/L. Figure 1
shows the algorithm of TSH interpretation. Thyroid
scan was performed only in 20 patients due to non
availability of Isotope material during the study.
Technetium 99m pertechnetate was used in imaging of
thyroid gland. The infants with confirmed
hypothyroidism were started on thyroxin treatment
and they were followed up regularly at the
Endocrinology Clinic.

Results. The number of infants born between
September 1989 to September 1999 in Madina
region, KSA were 200,040. A total of 193,613

infants were screened for CH representing 96.8% of
the total live births, and 46 were diagnosed with CH.
The overall prevalence was 1:4208 live birth, 33
(72%) infants were Saudi and 13 (28%) were non
Saudi, the male to female ratio was 1:3. In 20
patients, thyroid scan was performed; 11 patients had
athyreosis, 6 patients had thyroid ectopia and 3
patients had dyshormonogenesis. The mean age at
the start of treatment was 9 days. Figure 2
demonstrates the prevalence in different region of
KSA.

Discussion. This is the first report on large-
scale regional screening program to detect infants
with CH in Madina Al-Munawara region. A similar
study was reported earlier from Riyadh region of
KSA by Al-Jurrayan et al.8 The prevalence of CH in
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Figure 2 - Prevalence of congenital hypothyroidism in neonates in
different regions of the Kingdom of Saudi Arabia. P -
province.

our study was 1:4208, which was consistent with
world wide incidence of 1:4000 live birth.9 However,
it was lower compared to the reports from other part
of KSA: Najran 1:140010 Riyadh 1:266611 and
Dhahran 1:350012 It is also lower than they reported
from the West Bank part of Palestine 1:2070.13 The
possible reason for low prevalence of CH in Madina
is that Madina is a Holy place and Moslems had
migrated over the years from all over the world to
this place. The population is heterogeneous including
Afro-Asian races. Racial factor is known to influence
the prevalence.14 All affected infants were full term;
however, high incidence has been reported in
preterm infants.15 The male:female ratio was 1:3
which is consistent with most international studies.4,16

The screening program in Madina region was based
on the measurement of cord blood TSH which is
considered the most sensitive test for the diagnosis of
CH,17 all the cases with borderline TSH level (20-
60mlu/g proved to be normal on further evaluation,
and the cut-off level of 60 mlu/L is more sensitive.
However, cut-off of 50 mlu/L which was used in
several screening programs would be more
appropriate.18,19 The thyroid scan is an important test
in determining the etiology of CH. Among the
investigated cases, athyreosis was accounted for
55%, followed by thyroid ectopia with 30% and
dyshormonogenesis with 15%. These findings in line
with those of Henry et al4 and in contrast sharply
with those of Al-Jurrayan et al,8 who found 24%
athyreosis, 50% thyroid ectopia and 26% defective
organification, none of our affected infants had
clinical features of CH in the neonatal period, the
characteristic signs and symptoms of CH are rarely
seen in the neonatal period. Clinical feature of CH
can be present approximately in 10% of infants in the
first month and in 35% of infants within 3 months of
life,11 the mean age of starting the treatment was 9
days (range 5-30). This is the real measure of the
success of the screening program, as the

conventional wisdom supported by various
studies20,21 is that initiation of treatment before the
age of 3 months generally conduces to satisfactory
physical and mental development in affected infants.
Follow up of affected infants revealed a normal
physical and mental development. It has been
observed that the progress for psychomotor
development of infants with CH is quite good
provided that the treatment is started in the first 6
months of life.22 Although neonatal screening
program for CH is considered as one of the advances
in diagnosis and treatment of endocrine disease in the
newborn period; however, it is not 100% perfect and
approximately 8-10% of cases can be missed in the
screening program, for such reason Pediatricians
must remain alert to the possibility of missed CH
presenting in infancy.23,24

In conclusion, the screening program based on
initial measurement of TSH in cord blood, detected
nearly 97% of the total infants born in Madina region
between 1989 and 1999. The overall prevalence of
CH was 1:4208 live births lower than other screening
programs in KSA. We also conclude that mental
retardation can be prevented by a neonatal screening
program; however, Neonatologists and Pediatricians
should remain vigilant in searching for signs and
symptoms of CH.
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Abstract

The regional screening program for congenital hypothyroidism (CH) in Riyadh province was started as a pilot study in December
1988.  By september 1990, the  program covered all deliveries at the Ministry of Health (MOH) and King Saud University Hospitals.
The program utilizes cord serum thyroid-stimulating hormone  (TSH) with a low recall rate of 0.1%.  The average cost per specimen
was SR 12 (US$3.20). Among 283,647 infants screened, 83 infants were confirmed to have CH (incidence 1:3417).  In 17 infants,
however, the diagnosis was not confirmed due to  difficulties in recall.  Eleven infants with cord serum TSH of more than 100 mu/l
proved to be clinically and biochemically euthyroid at recall.  Three of these were  secondary to maternal propylthiouracil (PTU)
therapy.  The female to male ratio was  1.5: 1. The majority of infants lacked clinical symptoms and signs of hypothyroidism.  Thyroid
scans showed the most common etiology to be thyroid  ectopy (50%), followed by dyshormonogenesis (26%) and athyrosis (24%).
Although there was no significant difference in the mean cord T4 values among the  different groups, the mean T4 value at recall in the
athyrotic group was significantly  (p <0.001) lower than the cord results (14.8 versus 62.7) and that is of recall for the  ectopic and
dyshormonogenesis groups (14.8 versus 47 and 51.3 respectively).   There was no significant difference in the mean TSH among the
different groups in the  cord and recall samples.  Skeletal maturation was more delayed in the athyrotic group.  The mean age at the
time of recall was 16.4 days (range 4 to 64), and the mean age at the start of therapy was 17.8 days (range 5-64).
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