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T he glucose u tiliz a tio n  c o n s ta n t К  w as determ ined  in  60 sm all-fo r- 
g esta tio n a l-ag e  neona tes. In  11 cases th e  К  value  was h igher th a n  2.0, an d  
5 o u t o f  these bab ies developed  a s y m p to m a tic  hypoglycaem ia. I n  39 in fa n ts  
th e  К  value  w as u n d e r 2.0, an d  e x c e p t in  one  false nega tive  in s ta n c e , no 
hypog lycaem ia  w as observed . T he re su lts  suggest th a t  early  d e te rm in a tio n  
o f  th e  glucose d isap p earan ce  ra te  is u sefu l in  p red ic ting  th e  p ro b a b il i ty  o f 
hypoglycaem ia.

Neonatal hypoglycaemia is common 
in small-for-gestational-age (SGA) ba­
bies [13, 19]. While the potential dan­
gers associated with symptomatic hy­
poglycaemia are universally accepted, 
the clinical significance of the asymp­
tomatic form is a controversial prob­
lem. Most authors claim that asympto­
matic hypoglycaemia does not cause 
cerebral damage, and hence does not 
require correction by intravenous 
glucose infusion [2, 5, 7, 9]. Since, 
however, symptomatic hypogly­
caemia is often preceded by an 
asymptomatic phase, it is important 
to detect it in the early neonatal 
period before neurological symptoms 
would develop. Early detection as a 
preventive measure is particularly 
useful if it is combined with the de­
termination of glucose disappearance 
rate [7, 12]. In contrast to asymp­
tomatic hypoglycaemia, the symp­

tomatic form is often associated with 
increased peripheral glucose utiliza­
tion. Thus, knowledge of the utili­
zation constant may help in differ­
entiating between the two types 
of hypoglycaemia, and in predict­
ing the risk of developing clinical 
symptoms. M e s t y á n  [14] has in 
fact observed infants with asymp­
tomatic hypoglycaemia and increas­
ed glucose utilization, who develop­
ed neurological symptoms a few 
hours later.

In view of these data we have 
studied the glucose utilization con­
stant in hypoglycaemic small-for- 
dates newborns.

M a t e r ia l s  a n d  M e t h o d s

A lto g e th e r  50 sm all-for-dat,es in fa n ts  
w ere ex a m in e d  w ith in  th e  f i r s t  6 h o u rs  o f 
e x tra u te r in e  life. F ig. 1 show s th e i r  d is tr i-
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b u tio n  o n  a  H u n g a rian  in tra u te r in e  g row th  
c h a r t  [6].

A s i t  is seen, th e  m a jo r i ty  o f  th e  in fan ts 
e x h ib ite d  a  m a rk ed  w e ig h t d efic it. Those 
s c a t te r e d  a ro u n d  th e  10 th  percen tile  curve 
w ere  a lso  clin ically  w asted . E x c e p t m a l­
n u tr i t io n , no  p a th o lo g ica l signs w ere 
o b se rv e d .

T h e  in trav en o u s  g lucose to le ran ce  te s t 
w as p e rfo rm ed  as follow s. A fte r  tak in g

R e s u l t s

Results are demonstrated in Fig. 2, 
where the individual К  values are 
plotted against the lowest blood glu­
cose values of the babies.

In 11 out of 50 neonates, the К  
value was higher than 2.0, indicating 
an increased glucose utilization. Since

Weeks of gestation

F i g . 1. B ir th  w eigh t an d  g e s ta tio n a l age o f 50 new borns

b lood  fo r d e te rm in a tio n  o f  th e  p re te s t 
g lucose level, a  20%  glucose so lu tion  w as 
in je c te d  in to  a  p e rip h e ra l v e in  in  a  dose o f 
1 g  p e r  k g  body  w e ig h t. B lood  sam ples 
w ere  ta k e n  a t  th e  2 0 th , 3 0 th  and  40th  
m in u te s , an d  glucose w as de te rm in ed  by  
th e  o rth o to lu id in e  m e th o d  [16]. The g lu ­
cose d isap p ea ran ce  r a te  (K  value) w as ca l­
c u la te d  acco rd ing  to  A m a t t t z i o  e t al. [ 1 ]

г .u  r  i n -  0 .6 9 3x100b y  th e  fo rm u la  К  =  ----- , , -----, w hereJ t  1/2
t  1/2 w as o b ta in ed  fro m  th e  sem ilogarith - 
m ic  p lo t  o f  blood g lucose b y  th e  g ra p h i­
ca l m e th o d .

T h e  in fa n ts  w ere n o rm a lly  fed w ith  
b re a s t  m ilk  fro m  th e  8 th  h o u r. B lood 
su g a r  co n cen tra tio n  w as con tro lled  a t  3 
to  4 h o u r  in te rv a ls  fo r tw o  days.

five of these babies received a 
glucose infusion because of the high 
utilization constant, only six were 
followed with respect to the behaviour 
of blood glucose level. In five infants 
hypoglycaemia developed in spite of 
early oral feeding.

In 39 babies the К value was under
2.0, and except for one false negative 
case, no hypoglycaemia was observed.

Table I demonstrates the absolute 
and relative frequency of normo- 
and hypoglycaemia among the new­
borns whose glucose utilization con­
stant was higher or lower than 2.0.
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Glucose 
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F ig . 2. In d iv id u a l glucose u tiliz a tio n  c o n s ta n t (K ) v a lu e s  p lo tted  aga in s t th e  lo w e s t
blood glucose levels o b se rv ed

T a b l e  I

P robability  of normo- and  hypoglyeaemia 
according to  К  values above or under 2.0

Probability of

normoglycaemia hypoglyeaemia

к < 2 .0 39/40 1/40

97.5% 2.5%

к > 2 .0 1/6 5/6

17% 83%

D is c u s s i o n

The significance of asymptomatic 
hypoglyeaemia has not been clar­
ified definitely. At follow-up exami­
nations both completely normal de­
velopment [2, 3, 5, 7, 9] and perma­
nent abnormalities of the central 
nervous system [4, 8, 17] were found 
in patients with previous neonatal 
asymptomatic hypoglyeaemia. Ac­

cording to M e s t y á n  [13] and M a r t i n

[11] there are as yet no means of 
distinguishing at an early stage those 
cases of hypoglyeaemia that will 
become symptomatic, nor those that 
develop neurological sequelae. More­
over, the discovery of symptoms, 
particularly of transient ones, would 
require continuous close observation 
of the neonate, which is impracticable 
in most neonatal units. Thus, it is 
desirable that all cases of hypogly­
eaemia be treated or, when possible, 
prevented.

The question whether the glucose 
utilization constant is useful in pre­
dicting hypoglyeaemia, is still de­
bated. The fast clearance of glucose 
in small-for-dates newborns with 
symptomatic hypoglyeaemia seems to 
be well established [7, 10, 15, 18]. 
No such cases were seen in the pre­
sent material. According to the ob­
servation of G e n t z ’ et al. [7],
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asymptomatic hypoglycaemia is asso­
ciated with a low glucose disappear­
ance rate. S o l t é s z  et al. [18] and 
Le D une et al. [10] essentially con­
firmed this finding, but in a few 
instances the К value was higher 
than normal in the early neonatal 
period. In the present study, 6 out 
of 50 infants showed hypoglycaemia, 
and in 5 of them the intravenous 
tolerance test revealed an increas­
ed peripheral glucose utilization 
(K =  2.0).

From our results the predictive 
value of the glucose utilization rate 
with respect to the probability of 
subsequent hypoglycaemia is quite 
obvious (Table I); К  values above 
2.0 indicate a high risk of developing 
critically low blood glucose levels.

Early detection and early treat­
ment of hypoglycaemia probably ex­
plains why in the present material 
all of the affected infants were symp­
tomless. Based on M e s t y á n ’s [14] 
observations it is not unrealistic to 
assume that, without treatment, some 
of the infants would have developed 
symptoms. The present observations 
confirm the idea that knowledge of 
the glucose utilization constant de­
rived from the intravenous tolerance 
test is not only helpful in preventing 
a glucose deficiency, but also offers 
information concerning the mecha­
nism of the impaired blood glucose 
homeostasis.
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