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Abstract

NEONATAL SCREENING FOR HYPOTHYROIDISM IN SOUTHERN THAILAND

Thyroid stimulating hormone (TSH) determination by a
radioimmunoassay on dried blood spots was selected as the
screening method for congenital hypothyroidism in Southern
Thailand. Blood from infant's heel was obtained in 7814 newborns
on the fifth day of life. Infants with TSH values greater than 25
mU/L were recalled for a more careful clinical examination and
have their T4 (thyroxine) and TSH re-estimated. Fifty four
infants with TSH values between 25 and 50 mU/L were found to be
normal at the re-evaluation. These are still being followed
longitudinally for full confirmation. Two with values above 50
mU/L,although clinically euthyroid.were found to be hypothyroid
by T3,T4,thyroid scintigraphy and bone age on roentgenography.
Replacement therapy had been started. We have shown that a
screening program for neonatal hypothyroidism can be done, and is
probably worthwhile and perhaps even cost- effective.

Introduction

Congenital hypothyroidism is probably the most common
preventable cause of mental retardation.[1-4] Children with
hypothyroidism treated before three months of age have a 75*0 to
85°t chance of attaining an IQ of 90 or greater [2,4,5], hence the
importance of early diagnosis. The difficulty in early diagnosis
by clinical features alone has prompted the organization of
various mass screening programs to measure concentrations of
thyrotropin (TSH) and/or thyroxine (T4) in cord blood, serum, or
more commonly in blood spots dried on filter paper discs.[6-12]
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The mass screening for detection of hypothyroidism have been
developed and implemented in Canada, United States and many parts
of Western Europe and Japan since 1973. These screening programs
in the newborn resulted in a finding of higher incidence of
congenital hypothyroidism (about 1:3000-4500) than was suspected
from clinical evaluation alone. [6-8,10-13]

We introduced neonatal screening for congenital
hypothyroidism in Southern Thailand based on test of TSH on dried
blood spots. This is also the first regional screening program in
Thailand. This report reviews our experience with a pilot study
for neonatal hypothyroid screening in Southern Thailand from 1982
through 1984.

Material and Methods:

In the first two years, the screening program was performed
at Songklanagarind University Hospital and in the third year this
was extended to Songkla Provincial Hospital (26 Kms from the
University Hospital), Trang Provincial Hospital (150 Kms) and
Nakornsrithamaraj maharaj Hospital (190 Kms). Blood was obtained
from infant's heel on the fifth day of life and spotted on a
filter paper. Enough blood must be obtained for at least 3 spots
of greater than 9 mm in diameter and the blood must soaked
through the filter paper. These samples were kept in plastic bag
and stored at 4 degree Celsius. The assays were done within 2
weeks.

To reduce expense, only TSH assay by the radioimmunoassay
method (in duplicate) was done. The procedure is shown in Fig.1.
The reagents and filter papers were obtained from Diagnostic
Products Corporation, USA. The protocols for the screening and
follow up are abbreviated in Fig.2 and Fig. 3.

Infants with TSH values greater than 25 mU/L were recalled
for TSH and T4 measurements. If the repeat TSH remained high and
the T4 was low the patient was recalled for clinical evaluation
and then followed as outline in Fig. 3.

Quality control is checked using Dudley's program for data
processing in radioimmunoassay using HP-41 CV programmable
calculator.[14]



Results :

From January 1982 to December 1984, 7814 newborns were
screened (table 1). Normal TSH values of less than 25 mU/L were
found in 99.28 V I n more than 80 Vthe TSH was lower than 10 mU/L.
TSH concentrations between 25-50 mU/L were detected in 54
infants. A repeat TSH and a test for T4 done on the recall blood
these infants showed normal values in all cases. We are presently
following these infants. So far, all appears normal on careful
physical examination, growth and development.

The two infants with TSH values above 50 mU/L were assessed
clinically, and found to be normal. Thyroid function tests
including serum T4, T3 and TSH showed hypothyroidism. Laboratory
and clinical data of these two cases are shown in table 2. These
infants had no signs and symptoms of hypothyroidism at birth but
one mother had taken thyroid hormone before pregnancy. The
infant's thyroid scintigram showed agenesis of thyroid gland.
Replacement treatment in these infants was started on the 22 and
39 days respectively. Both appeared to be developing normally.

^

Discussion :

Congenital hypothyroidism is a condition which meets the
accepted criteria for the introduction of a mass screening
program for all newborns. In Thailand, our program is the pilot
study and covers only in the southern provinces.

Our pilot screening program detected 2 neonatal
hypothyroidism, an incidence of about 1 in 4000. This agrees well
with previous reports.[4-12]. We wish to stress again that these
2 infants when carefully examined for features of hypothyroidism
were still passed as within normal limits.

With regards to the cut off values for TSH in the screening,
a) we have no reports as yet of false negative, although,Klein
stated 2-4 % of infantile hypothyroidism can be missed [10] while
Sutherland [13] found no false negatives, b) Our recall rate is
0.7 °4(56/7814),and those with TSH level below 50 mU/L have so far
been found to be normal clinically, physically and mentally,
c) Whether to accept TSH values (using this method) of 25 to 50
as completely normal rests on several factors.Normalcy of the
infants with values between 25 to 50 until they reach a certain
age to be certain of not missing a subclinical hypothyroid state.
We also have to know the variance ( shape of distribution of
values) among normals and as a function of time when the sample
was collected. Lastly perhaps one day we will know other factors
that elevate TSH to the upper limits of normal.



With regards to the cost effectiveness of the program.it is
always very hard to be objective and to assign a financial value
to human life and suffering. It has cost us $ 14,000 to set up
the program (excluding labours). Excluding overheads, the cost
for each test is about $1.5. Perhaps it is always worthwhile to
prevent mentally defectiveness and at the same time natured a
potentially useful citizen even if one has to test 4000 neonate.
As science progress and technology improve, we have to find ways
to reduce these complexity and hence the cost of the test to
allow it to be universally utilised for all countries.
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BLOOD SPOT TSH (RIA)

BLOOD SPOT ON FILTER PAPER

50 ul' NEONATAL TSH ANTISERUM

incubate overnight
4- 125

50 ul I-TSH

COUNT RESIDUE IN TUBES <•-

1/4" DISC (6.4 mm.)

I
50 ul OF BUFFER

200 ul GOAT-RABBIT GAMMA GLOBULIN

incubate 5 hrs.

4-2.0 ml OF 4 % PEG
centrifuge,

decant supernatant

FIG. 1. RIA assay for measureing TSH from dried blood spot
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25-50 mU/L
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<25 mU/L
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REPEAT CARD
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FOR
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PœiTIVE

I
CLINICAL ASSESSMENT

FOLLOW UP PROGRAMS

/

>25 mU/L
OR

ABNORMAL T4

FIG.2. Pilot study screening protocol



FOLLOW UP PROGRAMS

1. Clinical assessment

2. Tl, T3, TSH (venipuncture)

3. X-ray bone age

4. Thyroid scan

5. Photography, IQ-test

6. Follow up 3,6,12,24 months

FIG.3. Follow up programs



TABLE I. RESULTS OF 7814 NEWBORNS MASS SCREENING
OF TSH ASSAY.

TSH (mU/L)

0-5

5-10

10-15

15-20

20-25

25-30

30-40

40-50

> 50

Number of cases

3174

3352

894

210

128

49

4

1

2



TABLE II. LABORATORY AiNfD CLINICAL DATA IN INFANTS WITH POSITIVE

SCREENING

Case

Nb.

1

2

Screening

TSH(mU/L)

68

124

Recall examination

Venipuncture

Age

(d)

14

26

*

TSH

89

93

**

FT4

0.29

0.14

•kie-x

T3

24

12

Clinical

Assessment

negative

negative

Thyroid

Scan

agenesis

ectopic

Bone

Age

delayed

delayed

* normal 0-5 mU/L

*- normal 0.65-2.95 ng/dl

"** normal 50-195 ng/dl


