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ABSTRACT

Objective This study aimed to determine blood glucose levels of
healthy, term, appropriate for gestational age (AGA), exclusively
breastfed infants at the age of 6, 12, 24, 48, and 72 hours of life,
and to investigate the incidence of hypoglycemia in those infants.
Methods All healthy, term, AGA infants born in Cipto
Mangunkusumo General Hospital, Jakarta, who were exclusively
breastfed during the recruitment period of December 2003 until
February 2004, were included in this study. These infants were
subjected to blood glucose level determination at the age of 6, 12,
24, 48, or 72 hours of life, and the clinical signs of hypoglycemia
were monitored.

Results Two hundred and fifteen blood samples taken from 137
newborns were studied. There was no incidence of hypoglycemia
observed, whether symptomatic or asymptomatic. The range of
blood glucose levels was between 41 mg/dl and 115 mg/dl. The
means and the standard deviations (SD) of the blood glucose lev-
els of the 6-, 12-, 24-, 48- and 72-hour old infants were 59.7 (11.98)
mg/dl, 64.1 (13.51) mg/dl, 65.9 (14.42) mg/dl, 67.0 (14.95) mg/dl,
and 78.6 (16.51) mg/dl, respectively.

Conclusions The current concern for hypoglycemia in the popu-
lation of healthy, term, AGA, exclusively breastfed infants during
the first few days of life was not proven to exist. Therefore, there is
no reason to resort to prelacteal feeding in such infants [Paediatr
Indones 2005;45:7-13].
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he growing concern for hypoglycemia in
the population of healthy, term,
appropriate for gestational age (AGA),
exclusively breastfed infants during the first
few days of life, has been the main reason to justify
giving prelacteal feeding to these infants in our
hospital, particularly to those who were born to

primiparous mothers or delivered by caesarean section.
This practice is against the sixth step of the Ten Steps
to Successful Breastfeeding of the World Health
Organization and the recommended breastfeeding
practices from the American Academy of Pediatrics,
which recommend giving newborn infants no food or
drink other than breast milk, unless medically
indicated.!? Besides, prelacteal feeding is potentially
harmful as it may introduce infection, sensitize the gut
to foreign proteins, delay the onset of lactation, or
shorten the duration of exclusive breastfeeding.’-©

The aims of this study were to determine blood
glucose levels of healthy, term, AGA, exclusively
breastfed infants at the age of 6, 12, 24, 48, and 72
hours of life, and to investigate the incidence of hy-
poglycemia in these infants.

Methods

This cross sectional study was performed in the
transitional and postnatal wards of Cipto
Mangunkusumo General Hospital, Jakarta, from
December 2003 to February 2004. We included all
healthy, term, AGA infants born in this hospital who
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were exclusively breastfed. We excluded infants who
were at risk for hypoglycemia, such as those who
suffered from respiratory distress, perinatal asphyxia
(5-minute Apgar score of <7), hypothermia
(temperature of <36°C), meconium aspiration
syndrome, sepsis or suspected sepsis, hyperviscosity
(hematocrit >70%), erythroblastosis foetalis, and
those with signs of intrauterine growth retardation,
congenital anomalies, weight of <2,500 grams, and
discordant twins weighing 10% less than the larger
twin. Infants born to mothers who suffered from
hypertension, pre-eclampsia, diabetes mellitus, or
mothers who received intrapartum intravenous
glucose infusion or drug treatment such as terbutaline,
ritodrine, propranolol, and oral hypoglycemic agents
were also excluded.

Blood glucose levels were determined at the age
of 6, 12, 24, 48, or 72 hours using the Medisense
Optium glucose meter (Abbott laboratories) with the
G3 point of care glucose strips and the results pre-
sented in mg/dl. Blood samples were collected by heel
prick and each subject was examined once or more,
to represent the blood samples of different age groups.

A blood glucose level of less than 40 mg/dl was
considered as hypoglycemia. Changes in conscious-
ness level (irritability, lethargy, stupor, coma), apnea,
cyanotic spells, irregular breathing patterns, poor suck-
ing, hypothermia, hypotonia, tremor, jitteriness, ex-
aggerated Moro reflex, high-pitched cry, seizure, and
vasomotor instability, were the clinical signs associ-
ated with hypoglycemia monitored in each subject.
Infants were considered to have symptomatic hypogly-

cemia if the low blood glucose concentrations were
associated with those clinical signs and asymptomatic
hypoglycemia if the low blood glucose concentrations
were not accompanied by any of those clinical signs.

A minimum sample size of 18 for each age
group was calculated based on a standard devia-
tion of 11 mg/dl,”® a 95% confidence interval for
the mean, and a desired precision of the interval of
5 mg/dl. To compare the means of blood glucose
levels among the different age groups, a minimum
sample size of 36 for each age group was needed.’

Written informed consent was obtained from
subjectys’ parents. Ethical approval for this study was
granted by The Committee for Medical Research Eth-
ics of the Medical School, University of Indonesia.

Unpaired Student’s t test, analysis of variance,
and chi-square tests were applied where necessary
using SPSS version 11.5 for Windows.

Results

Two hundred and fifteen blood samples were taken
from the 137 newborns examined. Thirty-nine, 42,
47, 48, and 39 samples were examined at the age of 6,
12, 24, 48 and 72 hours, respectively. The demographic
data of the subjects (Table 1) shows no difference in
sex, birth weight, gestational age, maternal age, and
parity, except for the mode of delivery among the
different age groups.

There was no incidence of hypoglycemia,
whether symptomatic or asymptomatic, found in this

TaABLE 1. DEMOGRAPHIC DATA OF SUBJECTS IN EACH AGE GROUP

Demographic data Age group
6 hours 12 hours 24 hours 48 hours 72 hours
n=39 n=42 n=47 n=48 n=39

Sex (n)

Male 18 23 26 25 20
Female 21 19 21 23 19

Weight (grams) 3071.5 3181.9 3168.1 (346.06) 3047.1 (307.34) 3075.1 (305.85)
Mean (SD) (311.27) (333.55)

Maternal age (years) 28.7 (6.13) 30.3 (5.31) 30.7 (5.56)
Mean (SD) 28.6 (5.69) 29.5 (5.50)

Gestational age (weeks) 39.5 (1.30) 39.4 (1.32) 39.2 (1.34)
Mean (SD) 39.5 (1.21) 39.5 (1.29)

Mother’s parity n (%) 22 (46.8) 16 (33.3) 13 (33.3)
Primiparous 17 (43.6) 23 (54.8) 25 (53.2) 32 (66.7) 26 (66.7)
Multiparous 22 (56.4) 19 (45.2)

Delivery method n (%) 31 (66.0) 21 (43.8) 11 (71.8)
Vaginal 32 (82.1) 26 (61.9) 16 (34.0) 27 (56.2) 28 (28.2)
Caesarean Section 7(17.9) 16 (38.1)
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TABLE 2. BLOOD GLUCOSE LEVELS (MG/DL) OF SUBJECTS AT THE AGE OF 6,12, 24, 48, AND 72 HOURS

Age Number of Range Mean (SD) SEM p value
(hours) subjects blood glucose

6 39 42 - 88 59.7 (11.98) 1.92

12 42 41-97 64.1 (13.51) 2.08

24 47 42 -114 65.9 (14.42) 2.10

48 48 41-108 67.0 (14.95) 2.16

72 39 53-115 78.6 (16.51) 2.64 0.0001*

* One way ANOVA

study. The mean (SD) and the range of blood glucose
levels of each age group were presented in Table 2.
There was a difference in the mean blood glucose lev-
els among the age groups according to the one-way
ANOVA test. The unpaired Student’s t-test later
showed that the mean blood glucose level of the 72-
hour-old infants was significantly higher compared to
that of the other age groups. Figure 1 shows the mean
with 2 standard errors of the mean (mean + 2SEM)
and the range of blood glucose levels in each age group.

Within each age group, no significant difference
in the mean blood glucose levels was found between

infants born to primiparous mothers and those born
to multiparous mothers. The range and the mean =
2SEM blood glucose levels according to parity in dif-
ferent age groups are presented in Figure 2.

There was no significant difference within each
age group in the mean blood glucose levels according
to the mode of delivery, except in the 6-hour old in-
fants. In this age group, infants born by caesarean sec-
tion had a higher mean blood glucose level than those
delivered vaginally. Figure 3 shows the range and the
mean * 2 SEM blood glucose levels according to de-
livery method within each age group.
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FiGURE 1. BLOOD GLUCOSE LEVELS OF SUBJECTS IN DIFFERENT AGE GROUPS
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FIGURE 2. BLOOD GLUCOSE LEVELS OF THE SUBJECTS ACCORDING TO PARITY IN DIFFERENT AGE GROUPS
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FIGURE 3. BLOOD GLUCOSE LEVELS OF THE SUBJECTS ACCORDING TO THE MODE OF DELIVERY IN DIFFERENT AGE GROUPS

Discussion

The absence of symptomatic hypoglycemia in this
study had also been found in several previous studies
which determined the blood glucose levels in healthy,
term, AGA, exclusively breastfed infants.$10-12 This

supports the statement of the World Health
Organization that healthy, term, AGA infants who
are exclusively breastfed will not experience
symptomatic hypoglycemia. 2

The blood glucose levels of the samples were all
above 40 mg/dl, a value recommended by most text-
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books of neonatology as the cut-off level for hypogly-
cemia.!3-1¢ The possibility that healthy, term, AGA,
exclusively breastfed infants may have lower blood
glucose levels and yet remain asymptomatic was shown
by some other studies. In a cross-sectional study on
223 infants whose blood samples were collected at
birth, the age of 1, 2, 4, 6, 12, 24, 48, 72, or 96 hours,
Hoseth et al! found that 4% of the subjects had blood
glucose levels below 40 mg/dl. In line with that find-
ing, Diwakar and Sasidhar!? in a longitudinal study
on 200 infants whose blood samples were collected at
the age of 3, 6, 24, and 72 hours found that 11.6% of
the subjects had blood glucose levels below 40 mg/dl.
In both studies, none of the subjects presented any
clinical sign of hypoglycemia.

There is insufficient data to define a normal range
for blood glucose levels in healthy, term, AGA, ex-
clusively breastfed infants. Even if a normal range
could be set, it would not establish a threshold blood
glucose level at which to initiate treatment in asymp-
tomatic infants, as they have the capability to mobi-
lize and use alternative fuels (particularly ketone bod-
ies, fatty acids, and lactate) as a normal adaptive re-
sponse to transiently low nutrient intake during the
establishment of breastfeeding.!7-1° As data correlat-
ing asymptomatic hypoglycemia with long-term neu-
rological damage is too limited to set a safe cut-off
blood glucose level, 1720 WHO!7 and Cornblath et al?
recommended that asymptomatic healthy, term,
AGA, exclusively breastfed infants do not require rou-
tine monitoring of blood glucose concentration.

The higher mean blood glucose level in the 72-
hour age group may point to the increased produc-
tion of breast milk and mobility of the mothers at that
particular postnatal period. Seventy-two hours post-
partum is often used as the time associated with ad-
equate breast milk production, especially for primipa-
rous mothers whose onset of lactation were relatively
delayed compared to multiparous ones.? 21

Regarding mean differences between different
age groups, previous studies on blood glucose levels
of healthy, term, AGA, exclusively breastfed infants
showed variable results. Hoseth et al'! found that
the mean blood glucose levels of 24-hour old infants
were significantly lower compared to that of older in-
fants, while the studies of Hawdon et al'® and Diwakar
and Sasidhar!? showed no significant difference among
different age groups.

The concern that infants born to primiparous moth-
ers may not receive enough breast milk during the first
several days, which may later cause hypoglycemia, was
not proven to exist in this study. Moreover, the mean
blood glucose level of infants born to primiparous moth-
ers was not lower compared to those of multiparous
mothers in all age groups. This finding was in accordance
with those reported by Diwakar and Sasidhar.12

Infants of primiparous mothers normally will not
have a full supply of breast milk for 72 to 96 hours, in
contrast with those of multiparous mothers, who may
obtain it earlier as the milk is produced more quickly.?
Delayed onset of milk production, which was signifi-
cantly associated with primiparity, was reported in the
study of Dewey et al.2! They also found that some
multiparous mothers had difficulties in feeding the in-
fants (termed as ‘suboptimal infant breastfeeding be-
havior’) on the first postnatal day but were able to
improve the situation earlier than primiparous moth-
ers could. This was presumed to be due to the past
breastfeeding experience of the multiparous mothers.

Although Evans et al?? in their study of the ef-
fect of caesarean section on breast milk transfer to
the normal term newborn over the first week of life
had found that the volume of breast milk transferred
to infants born by caesarean section was less than the
volume transferred to infants born by normal vaginal
delivery over the first 6 days of life, our study showed
that the mean blood glucose levels of the infants born
by caesarean section was not lower than those deliv-
ered vaginally. This finding was in agreement with the
results showed by previous studies.!12

Despite the fact that infants born to primipa-
rous mothers and those delivered by caesarean sec-
tion received less breast milk compared to those born
to multiparous mothers and those delivered vaginally,
the result of our study showed that they did not have
lower blood glucose levels. We presumed that most
likely these infants had adequate metabolic adapta-
tion that enabled them to maintain their blood glu-
cose at an adequate level despite relatively minimum
milk intake during the first few days of life.

There are some limitations in this study, includ-
ing the period of sample collection which was not spe-
cific to the time of feeding and the failure to observe
some subjects for clinical signs of hypoglycemia until
the third day of life, as most of the vaginally delivered
infants were discharged on the second day.
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In conclusion, there was no incidence of hypogly-
cemia (symptomatic or asymptomatic) observed in this
study. Therefore, the current concern for hypoglyce-
mia in healthy, term, AGA, exclusively breastfed in-
fants during the first few days of life was not proven
to exist, and there is no reason to resort to prelacteal
feeding in these infants.
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