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SYNOPSIS

The present study was performed using the simultaneous assays
of free T, and TSH levels in dried blood spots of filter paper for
mass-screening of inborn errors of metabolism in order to clarify
the thyroid function of premature infants. The subjects were
divided in three groups; A group infants less than 1500g at birth
(n=34, 27.4%2.6 weeks of gestational age), B group infants from
1500 to 25009 at birth (n=104, 35.612.4 weeks) and C group infants
over 2500g at birth (n=490, 39.0f1.2 weeks). TSH levels were
4.51+3.03, 2.62%2.24 and 2.84%2.06xU/ml in A, B and C group
respectively and significant difference was recognized in group A
and C. Free T, levels were 0.71%0.42, 1.8110.96 and 2.15 +0.67 ng/
dl, in group A, B and C respectively, and significant differences
were recognized in all three groups. There was positive correla-
tion between free T, levels and gestational ages (Y=-2.413+0.11725X,
r=0.206, p<0.05).
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INTRODUCTION

In premature infants, transient hypothyroxinemia, as low
serum thyroxine (T,) and normal serum thyrotropine (TSH), is fre-
quently recognized during the several weeks after birth?47?
Thyroid function abnormality mentioned above is thought to be due
to immaturity of hypothalamic-pituitary-thyroid axis
cycle,especially due to hypothalamic hypothyroidism because of
increased serum TSH and T, after TRH stimulation®®. 1In order to
clarify the thyroid function in premature infants, it is required
to measure free thyroxine level.

The present study deals with the simultaneous assays of free
T, and TSH levels in dried blood spot of filter paper for mass-

screening of inborn errors of metabolism.

SUBJECTS AND METHOD

Thirty-four preterm infants (27.4%2.6 weeks of gestational
age) less than 1500 g, 104 preterm neonates (35.6%2.4 weeks of
gestational age) from 1500 g to 2500 g, and 490 term neonates
(39.0%1.2 weeks of gestational age) over 2500 g, admitted to
Himeji Red Cross Hospital Neonatal Center between April 1990 and
February 1991 were eligible for the study. Venous blood samples
on filter paper were collected during 6th to 10th day after birth.
These samples were held at -20C until assay.

Free T, and TSH in the dried blood spot were measured, with
the method of enzyme-linked immunosorbent assay (ELISA), for
mass-screening of newborn infants (Ciba Corning Co). Correlation
between free T, in dried blood spot and serum free T, was studied.
Serum free T, was measured with the method of ELISA (Ciba Corning
Co). Statistical analysis was by Wilcoxon test and P value of

0.05 or less was considered statistically significant.
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RESULTS

The regression line for free T, in the dried blood spot
against serum free T, indicated a positive correlation shown in
Fig 1. The result suggests that free T, level in dried blood spot
precisely reflects the thyroid function.

TSH concentration of dried blood spots were 4.51%3.03 ¢ U/ml
in the group less than 1500 g at birth (Group A), 2.62%2.24 4 U/ml
in the group from 1500 g to 2500 g at birth (Group B), and
2.8412.06 xU/ml in the group over 2500 g at birth (Group C), re-
spectively and there was significant difference between Group A
and C, as shown in Fig 2. Free T, concentration of dried blood
spots were 0.71%0.42 ng/dl in Group A, 1.81%0.96 ng/dl in Group B
and 2.15%0.67 ng/dl in Group C, respectively and there were sig-
nificant differences between all three groups, as shown in Fig 3.
The relationship between free T, concentration and gestational age
is shown in Fig 4. The regression line of free T, concentration
against gestational age indicated positive correlation (P<0.05),
while no significant correlation was recognized between TSH con-
centration and gestational age, as shown in Fig 5. The relation-
ship between TSH and free T, concentration in dried blood spots is
shown in Fig 6. There were no significant correlation between TSH
and free T, concentration in the group less than 1500 g at birth
(Group A) and over 1500 g at birth (Group B and C).

DISCUSSION

The present study also indicated the state of hypothroxi-
nemia with low free throxine in premature infants, as well as pre-
vious reports***®” . Kanarek et al reported that the free T, levels
of very-low-birth-weight increase from 27 Pmol/L at 5~11 days
after birth to 50 Pmol/L at 19 days after birth without symptoms
of hypothyroidism in this period®. Fuse et al mentioned that
thyroid hormone feedback control of pituitary TSH release in ex-
treme premature infants begins to mature after 6 weeks of post-
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27.4%2.6 weeks of gestational age), from 1500 to
2500 g at birth Group B (n=104, 35.6%2.4 weeks of
gestational age) and over 2500 g Group C (n=490,
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not significant. Significant difference was
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groups less than 1500 g at birth (Group A), from
1500 g to 2500 g at birth (Group B) and over 2500
g at birth (Group C). Significant differences
were recognized between all three groups.
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natal age®. However, in very-low-birth-weight premature infants
with hypothyroxinemia, thyroid replacement therapy was not effec-
tive on growth and development, and there was no significant
difference in the treated and nontreated infants after one year of
follow-up!. In our study, there was no premature infants with
symptomatic hypothyroxinemia as Mercado et al reported?® .

These results may suggest that premature infants of tran-
sient hypothyroxinemia with low TSH level do not suffer disadvan-

tages in physical and mental development.
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