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ORIGINAL ARTICLE

A Study of Blood Glucose Level in the
Newborn

The effects of 6-hour fasting period
by
MUZIEF MUNIR, T. HUSADA and R.EJ. ROTTY.

(From the Department of Child Health and Department of Clinical Pathology
Medical School, Sam Ratulangi University Gunung Wenang Hospital, Manado).

Abstract

One hundred and thirteen newborns admitted to the nursery ward of the Child
Hedlth Department from June 1, 1976 until December 31, 1976 were selected for
this study. They were, 34 normally delivered term infants, 26 SGA with birth-weight
ranging 1750-2400 gm and 30 high risk term infants and 23 premature. Blood
glucose was examined at I, 3 and 6 hours after birth using O-Toluidine method.

It was found that in the normal term infants there was a significant increa-
se of mean blood glucose level at 3 hours after birth (p<0.05), followed by a
slight decrease at 6 hours of age. In small for gestational age and premature in-
fants a slight increase was observed at 3 hours of age, followed by a moderate
but insignificant decrease at 6 hours of age. In the high-risk-term-infants, almost
no fluctuation of blood glucose level was detected throughout the study.

This study shows that 6-hour-fasting period for normal term, S.G.A. and
premature infants with birth weight ranging from 1750-2500 grams, and high-
risk-term infants is justified to be safe with regard to the risk of hypoglycemia.

Received 20th. February 1979.



112 MUZIEF MUNIR ET AL.

Entroduction

Hypoglycemia in the newborn has
been considered a serious condition that
could lead to central nervous system
damage, including death. It is reported
a high incidence of mental impairment
among premature infants receiving de-
layed feeding, inspite of a lower inci-
dence of symptomatic hypoglycemia.

Early feeding is stated to be a simple
method in the prevention of neonatal
hypoglycemia especially among prema-
ture infants (Smallpiece and Davies,
1964). Wu and Teilman (1966), also re-
ported that mean blood sugar of early-
fed premature infants were higher than
of late fed ones.

In ours, a 6 hour-fasting period has
been taken as the limit before the first
oral feeding is given to normal term,
high-risk-term, and mild-low-birth-weight
infants (Birth weights ranging from
1750 - 2500 grams).

This prospective study was performed
to contirm whether a 6 hour-fasting-pe-
riod is a safe duration regarding the
possibiiity of the occurrence of hypogly-
cemia with or without clinical symptoms
in the above mentioned newborn infants.

Material and Metizods

The 133 vigorous infants (Apgar Sco-
re 7 or more), who were selected for this
study, were admitted to the neonatal
ward, Department of Child Health Gu-
nung Wenang Hospital Medical Faculty,
Sam Ratulangi University Manado, In-
donesia, from June 1, 1976 until Decem-
ber 31, 1976.

They consisted of the following:

— 34 normally delivered term infants.
— 30 high risk term infants.

— 26 small for gestational age infants.
— 23 premature infants.

In this study, the small for gestational
age and premature infants who were
chosen had birth weights ranging from
1750 - 2500 grams.

The gestational age was determined
from the last menstrual period. Blood
glucose concentration was determined
at 1,3 and 6 hours after birth before
the first feeding was given. Capillary
blood, taken from a heelprick, was exa-
mined using O-Toluidine methods by
one of the authors (R.E.J.R).

From those 4 groups of infants, the
mean gestational age, birth weight, the
mean blood glucose at 1,3 and 6 hours
and the incidence of hypoglycemia can
be seen in table 1.

Terminology :

The uniformity of terminology is of
paramount importance for coming to
the same conclusions of every study.

Terminology used in this study were
as follows :

Normal term infants: Vigorous baby
of normal pregnancy with a birth we-
ight of 2500 grams, and a gestational
age of 37 weeks.

Premature infants: Newborn infant
with a birth weight of less than 2500
grams and a gestational age of 37 weeks
or less,
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Small for gestational age term infant :

The newborn with a birth weight of
less than 2500 grams and a gestational
age of 27 weeks or more.

Normal high-risk-infant :

Vigorous baby of high risk pregnancy
with a birth weight of 2500 grams or
more, and a gestational age of 37 weeks
or more. Only newborn infants born
with S.C. were chosen.

Hypoglycemia : A true blood glucose
of 30 mg/100 ml or less in term and 20
mg/100 ml or less in small for gestati-
onal age and prematuse infants, with or
without clinical symptoms during 72
hours of age.

Results

Table 1 shows the mean blood gluco-
se concentration of each group.

TABLE 1: Mean Birth-Weight, gestational age and Blood glucose level at 1, 3, 6 hours of

age
Small for
Normal High risk gestational Premature
age
No of infants 34 30 26 23
Male /Female 10/24 6/20 13/10

Mean Birth Weight (gram)
Mean gestational age (months)

3250 = 473.3| 3260 + 436.6| 2302 + 146.5| 2192 = 183.3
3950 = 0.95 | 3927 % 1.02 | 3946 *= 0.81 | 3513 * 2.1

(38 — 40) (38 —40) (30 —37)
Mean Blood Glucose (1 hour)
(mg/100 ml) (Mean -+ SD) 52.3 % 226 | 579 £ 21.1 | 56.8 = 224 | 46.4 = 224
Mzan Blood Glucose (3 hours)
(mg/100 ml) (Mean + SD) 624 *+ 173|562 + 21,9659, = 17.7 | 50.5 * 179
Mean Blood Glucose (6 hours)
{(mg/100 ml) (Mean + SD) 60. =+ 1881599 £ 21.08| 53. =+ 21.6| 46.1 = 167
Hypoglycemia :
1 hour 3 (8.8%) 3 (10%) — 2 (8.7%)
3 hours —_ 2 (6.7%) 1 (3.8%) 1 (4.3%)
6 hours 3 (8.8%) 1 (3.3%) 1 (3.8%) 1 (4.3%)

It was found that there was a significant
increase of mean blood glucose level at
3 hours after birth in the normal term
infants (p < 0.05), followed by a slight
decrease at 6 hoyrs of age. In the mild

low-birth-weight infants, a slight increase
was observed at 3 hours postnatally, fol-
lowed by a moderate decrease at 6 ho-
urs of age which was not significant.
Almost no fluctuation of blood glucose
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level was observed in the high risk term
infants. The linear correlation can te
seen in Figure 1. :

Discussion

" The mean blood glucose curves of
normal term, small for gestational age,
and premature infants were similar at 3
hours of age when the mean blood glu-
cose level increased, and again at 6
hours of age when the levg]'decréaSed.
Contrary to the above “findings, in
normal-high-risk infants, the mean blood
glucose curve was almost flat. The mean
blood glucose level at 1 and 3 hours of
age was almost the same and slightly
increased at 6 hours of age (fig. 1).

In term infants the mean blood gluco-
se level falls rapidly to about 50 mg/
100 ml after birth (Corntlath and Reis-
ner, 1965; Shelly and Nelligan, 1966).
This value is similar to the result of this
study where the mean blood glucose le-
vel of normal term infants at 1 hour of
age was 523 mg/100 ml. Then at 3
hours of age the mean blood glucose
level was 62.4 mg/100 ml. This is brou-
ght about by the sufficient glycogen re-
serve in their liver, the proper enzymatic
and hormonal system, and the increased
metabolic rate due to the alteration of
ambient temperature.

In small for gestational age and pre-
mature infants, the mean blood glucose
level increased insignificantly from 56.8
mg/100 ml and 464 mg/100 ml at 1
hour of age to 59 mg/100 ml and 50.5
mg/100 ml at 3 hours of age respective-
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ly. And then at 6 hours of age decreased
respectively to 53 mg/100 ml which
was lower than that of 1 hour of age,
and 46.1 mg/100 mll which was the same
level as that of 1 hour of age. This phe-
nomenon might be due- to insufficient
glycogen' reserve, and improver enzyma-
tic and hormonal systems.

It seems that“the risk of the occurren-
ce of hypoglycemia is much higher in
small for gestational age infants after 6
hours of fasting period, since the mean
blood concentration at 6 hours drop to
a level lewer than that of 1 hour of age.

The mean blood glucose level of
small for gestational age and normal
term-high risk infants at 1 hour of age
was almost the same and was higher
than normal term infants. Shelly and
Nelligan (1966) stated that hypoxia oc-
curring during delivery could effect a
relatively high blood glucose concentra-
tion in most babies at birth, However,
we also believe that the higher level of
blood glucose in both groups may be due
to some metabolic changes, caused by
some conditions of environmental stress
during intra-uterine life or shortly befo-
re delivery.

Despits the fluctuation, normal term
and high-risk term infants had a higher
mean blood ‘glucose level at 6 hours of
age than at 1 and 3 hours of age. But
in small for gestational age infants this
value at 6 hours of age was lower than
at 1 and 3 hours of age. So, this study
proved that 6 hours of fasting for small
for gestational age and premature in-
fants is still a safe period regarding
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the risk of hypoglycemia. However, vi-
gilance remains necessary since the total
incidence of hypoglycemia at 1,3 and 6
hours of age was 7%, 4% and 5% res-
pectively.

Lubchenco and Bard (1971) reported
that 11.4% of infants with blood gluco-
se of less than 30 mg/100 ml in a gene-
ral nursery population occurred before
the first feedings at 6 hours of age.

The institution of oral glucose soluti-
ons shortly after birth might be neces-
sary in an attempt to prevent asympto-
matic hypoglycemia.

Surprisingly, the incidence of asym-
ptomatic hypolycemia in small-for-gesta-

tional age in this study were lower than
those reported in western literatur,

It is well documented in western liter-
ature that the incidence of hypoglycemia
is very high in small-for-gestational age
infants (Lubchenco and Bard, 1971; de
Leeuw and de Vries, 1976; Campbell et
al, 1967; and Blum et al, 1969). Only
3.89% of our small-for-gestational age
were hypoglycemic at 3 and 6 hours of
age, and none of them was hypoglyce-
mic at 1 hour of age,

From this finding, we concluded that
many factors account for the develop-
ment of hypoglycemia rather than a lack
of glycogen reserve only.
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