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Effective thyroxine ratio in newborn infants 
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The effect o f  blood exchange transfusion on the thyroid has been  
studied by serially establishing the effective thyroxine ratio (ÈTR ). The ETR  
value is sligh tly  increased in the newborn in fan t and the level is further aug­
m ented by blood exchange. Since the E T R  level is lower in the transfused  
blood than in the blood o f the newborn, the finding points to the good thyroid  
horm one producing capacity o f  the neonate.

It has been known for leng that the 
serum protein-bound iodine (SPBI) 
and the butanol-extractable iodine 
(BEI) levels are increased in the first 
days of life [2, 5]. The cause of the 
finding was then shown to be the 
increased thyroid hormone binding 
capacity (TBC) of the serum proteins 
[7, 12, 13], though the thyroid gland 
of the newborn shows hyperfunction 
by the iodine uptake test [8] as well 
as histologically [14, l(i]. The slight 
neonatal hyperthyroidism was finally 
corroborated by determining the se­
rum free T4 and T3 contents [3, 6].

In view of its considerable influence 
on homeostasis, it seemed interesting 
to study the influence on the thyroid 
household of an exchange transfusion. 
This the more so as after the only 
investigation into the subject [17] it 
has been recognized that the effective 
thyroxine ratio (ETR) [9, 10, 15] was 
especially suited for studying the 
function of the thyroid gland in the 
perinatal period [1, 4, 11].

Material and Method

The m aterial consisted o f  10 infants, 
6 m ales and 4 females ranging in age from  
I to 5 days and in w eight from 1100 to  
2700 g. Three o f  the babies were full-term  
and 7 preterm . The babies received a to ta l 
o f 12 exchange transfusions indicated  by  
severe hyperbilirubinaem ia. The dose o f  
preserved blood was 200 ml/kg.

B lood sam ples were obtained from  the  
neonates a t the beginning o f each 200 ml 
and at th e  end o f  the exchange transfusion  
and from  each 200 ml bottle o f  blood. 
Thus, a  to ta l o f  111 neonate blood sam ples 
and 19 b ottle  sam ples were tested .

E TR  was determined w ith the Res-O - 
Mat E T R  k it (Mallinckrodt). The basis o f  
the m ethod  is to establish the serum  to ta l 
T4 level b y  com petitive protein binding  
and to  determ ine the free capacity  o f  
thyroid binding globulin (TBG) by  labelled  
horm one.

For sta tistica l evaluation, S tu d en t’s 
i-test w as used.

R esults

Mean values ^  S.D. are shown in 
Table 1.
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T a b l e  I

Mean ETR values ±  S.D. in newborn and preserved blood

Blood sam ple No.
ETR level 

Mean ±  S.D.

Neonatal
Pre-exchange 12 1.05 ±  0.1
After first 200 nil 12 1.12 ±  0.0S
After second 200 ml 7 1.14 ±  0.28

Preserved
First 200 ml 12 0.96 ±  0.09
Second 200 ml 7 0.99 ± 0 .1 1

In the samples obtained prior to 
exchange transfusion, in two cases 
the ETR proved to be higher than 
the normal upper limit (Fig. 1) but 
the mean ETR did not reach the 
hyperthyroid level, although it ex­
ceeded the cord blood value (Table II). 
After infusing the first bottle, the 
mean approached the normal upper 
lim it, while half of the individual cases 
attained the hyperthyroid level. In 
two-thirds of the individual cases an 
increase, while in one third a very

slight decrease occurred. After trans­
fusing the second bottle the mean 
value was still somewhat higher 
but the scatter was wider and in the 
majority of the cases a decrease 
was observed (Fig. 2). It was re­
markable that the mean ETR was 
low in the samples of preserved 
blood.

When analysing the individual 
values for age, body weight, maturity 
and body temperature, no close con­
nection could be observed.
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F ig . 1. E T R  after transfusion o f  first 200 ml o f blood
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200 ml

Fig . 2. M ean E TR  ±  S. D . in blood o f  the newborns and in preserved blood during
exchange transfusion

D i s c u s s io n

As described in our earlier study [11], 
on the first days of life the ETR was 
somewhat higher than in cord blood. 
The mean remained below the normal 
upper limit and, even in individual 
cases, it seldom reached the hvper- 
thvroid zone. Recently, similar results 
have been reported by other authors 
11-4].

Some 15 years ago it was found [17] 
that the low BEI values of neonates 
at the end of the exchange transfusion 
increased shortly after it and stabi­
lized at the high pre-exchange level. 
This was ascribed to the low BEI 
content of the blood used for exchange 
and by the increased thyroid function 
of neonates.

Determination of ETR is partic­
ularly suitable for studying the effect 
of blood exchange on the thyroid 
household, since the value is not 
affected by changes of the binding 
proteins. Such changes must namely 
be expected from the use of blood 
from adult donors.

In our material, the mean ETR 
increased during the blood exchange 
transfusion and in half of the cases 
the value attained the hyperthyroid 
level is spite of the fact that in the 
transfused blood the ETR was low 
almost without exception. Thus, the 
T4 nroduced by the baby must have 
been responsible for the increase. This 
is an additional proof of the fact that 
the newborn baby has an independent 
and well-reacting thyroid household

I 'A B L E  II

ETR values in cord and newborn blood

B lo o d  s a m p le N o .
В Т К  le v e l  

M e a n  j S .D . H a n g e

Cord 10 0.99 ± 0 .08 O.KO - 1.2

Newborn 12 1.05 ±0.1 0.89 1.28
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and its capacity to secrete hormones 
can be related to this weight cate­
gory as well.
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