N3 1FIINMT 15150 Y Journal of Health Science
U wo AU b AWIAN - WIBU bEEE Vol. 21 No. 2 March - April 2012

Original Article Turussiuaiy

The Neonatal Hypoglycemia of Term
Infants: A Prospective Comparative Study
between Well Diet-controlled Gestational

Diabetes (GDM Al) and Normal
Pregnancy

Supaporn Sutasanasuang
Certified Board of Pediatrics, Somdejprasangkharaj 17th Hospital, Song Phi Nong, Suphan Buri, Thailand

Abstract The objective of these prospective comparative study was to compare neonatal hypoglycemia
and morbidities between term infants born to well diet-controlled gestational diabetes (GDM A1)
women and those to normal pregnancy. A total of 41 infants born to GDM Al women (diabetic
group) and 40 infants born to nondiabetic women (control group) at = 37 weeks of gestation at
Department of Pediatrics, Somdejprasangkharaj 17th Hospital, Suphan Buri, were randomized into
each group. Subjects were monitored for the development of hypoglycemia and other morbidities.
Blood glucose screening was performed in diabetic group every 30-60 minutes three times, starting
soon after birth and then at 3-hour intervals before each feeding for 24 hours. Breast feedings were
started shortly after birth and provided every 3 hours for at least 24 hours. All women with GDM Al
and normal pregnancy had an HbAlc measured before delivery. It was found that there were no
differences in demographic characteristics of maternal and infants between the two groups. Mean
birth weight of both groups were 3104.6 gm vs 3207.8 gm, macrosomia were 3 infants (7.3%) vs 2
infants (5.0%), birth trauma were 3 infants (7.3%) vs 2 infants (5.0%), hyperbilirubinemia were 5
infants (12.2%) vs 6 infants (15.0%), hematocrit were 59.3 percent vs 52.1 percent. Blood glucose
readings before feedings were low (<40 mg/dl) in 12 infants (29.3%) vs 9 infants (22.5%), but those
confirmed for hypoglycemia were only 5 infants (12.2%) vs 4 infants (10.0%). However, no signifi-
cant differences in the odds ratio (1.25; 95% CI 0.31, 5.03; p 0.753) of neonatal hypoglycemia
according to diabetic in pregnancy were observed. No infants in either group had symptoms of
hypoglycemia and required intravenous dextrose infusion for treatment. Hypoglycemic episodes in
the infants from the diabetic group could be managed with oral feedings alone. Based on logistic
regression analysis, birth weight, gestational age, sex, Apgar scores, and maternal HbAlc levels
could not predict low glucose readings on initial screening in infants from the diabetic group. How-
ever, none of all infants had serious morbidities, hypoxic-ischemic encephalopathy, polycythemia,
hypocalcemia, or hypomagnesemia. In conclusion, the infants born to the well diet-controlled GDM
A1l at = 37 weeks of gestation, the incidence of hypoglycemia and morbidities of infants in the
diabetic group was similar to that of the infants born to the nondiabetic women. Low blood glucose
levels during the first few hours of life can be prevented or treated with early and frequent oral
feedings.

Key words: neonatal hypoglycemia, neonatal morbidities, GDM-A1, gestational diabetes mellitus class A1,
diet-controlled, term pregnancy
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Introduction

The evidence that morbidity rates of type 1 and
type 2 diabetes in pregnancy are rising, is largely based
on global figures and individual clinicians’ reports of
younger pregnant women with the condition.!"¥ Un-
til now, the association between gestational diabetes
mellitus (GDM) and perinatal outcome is largely based
on case series and many retrospective studies that
found an increased risk of perinatal mortality and still-
birth as the diagnosis of diabetes approached. Infants
born to women with GDM are at increasing risk of
fetal macrosomia, neonatal hypoglycemia, hypocal-
cemia, hypomagnesemia, polycythemia, and hyperbi-
lirubinemia, that remains a significant challenge.!*"

Because the risks associated with GDM are well
recognized, screening and treatment to reduce mater-
nal glucose levels reduce these risks. Most of profes-
sional groups, therefore, recommend routine screen-
ing, selective screening based on risk factors for ges-
tational diabetes.®'? Many studies show that well
control of GDM would reduce perinatal complications.
Even when only dietary control is effective and ma-
ternal glucose levels remain normal, up to 25 percent
of infants of women with GDM A1 may have hypogly-
cemia, hypocalcemia, polycythemia, or hyperbiliru-
binemia. Especially the high incidence and asymp-
tomatic of hypoglycemia in neonatal period is very
important because of the long-term effects of
undiagnoses and delay treatment in newborn on brain
growth and psychomotor development.®:13:19

Comprehensive care of infants of GDM women
is based on studies that include all infants born to
women with different classes of diabetes (classes A
through D-R) as a group, and do not take into account
the inherent differences between infants born to
women with diabetes requiring insulin during preg-
nancy and infants born to women with diet-controlled
GDM AU3371319 The infants born at term gestation

to women with diet-controlled GDM A1 are less likely

to experience the marked excursion in maternal glu-
cose levels that may characterize insulin-requiring
GDM A2 or insulin-dependent diabetes (IDDM),?*:
7819 but this group of infants is commonly managed
like any other infants born to women with insulin-re-
quiring GDM or IDDM.

However, no study has demonstrated the risk of
neonatal outcome between GDM A1 and normal preg-
nancy. It was hypothesized that infants born at = 37
weeks of gestation age to GDM Al women may not
have increased incidence of neonatal hypoglycemia
and morbidity compared to infants born to nondiabetic
pregnancy women and may not require extended rou-
tine monitoring of blood glucose or other metabolic
problems, if early and frequent feeding practice is fol-
lowed. Thus, the objective of this study was to com-
pare neonatal hypoglycemia and morbidities between
term infants born to well diet-controlled gestational
diabetes (GDM A1) women and those to normal preg-

nancy.

Methods

The present study randomly assigned population
into two 40-pregnancy groups. The first group con-
sisted of infants born at = 37 weeks of gestation to
diabetic women between 24 and 28 weeks of gesta-
tion who had GDM A1 at Somdejprasangkharaj 17th
hospital, as a diabetic group; they were to receive diet-
controlled routine care, and had normal blood glucose
monitoring, over a period of 2 years. The second
group, a control one, consisted of infants born at > 37
weeks of gestation to nondiabetic pregnancy women
who had no any other complications. These control
group had a normal glucose challenge test (GCT),
normal oral glucose tolerance test (OGTT), and nor-
mal HbAlc documented. Classification, diagnosis,
treatment, and care of GDM were based on the Ameri-
can College of Obstetrics and Gynecology (ACOG)

recommendation.”” All women with diabetic and nor-
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mal pregnancy group had an HbAlc measured after
admission to the hospital for delivery to determine the
adequacy of blood glucose control. Demographic and
clinical characteristics of the maternal and the infants,
born to women in the diabetic group and the control
group, were obtained prospectively from the medical
records.

Following the institutional guidelines, infants
born to the diabetic women, but the nondiabetic preg-
nancy women, were admitted to the special care nurs-
ery for monitoring of blood sugar, other morbidities,
and for earliest and frequent breast or formula feedings.
Blood glucose screening was performed in all study
infants according to the protocol for infants of GDM
A1l women. Blood glucose screening was performed
with chromogen reagent strips test (ACCU-CHEK
Active) read by a reflectance meter; true serum glu-
cose was measured to confirm hypoglycemic by the
glucose oxidase method. The blood glucose screen-
ing for the infants in the diabetic group included blood
glucose strip test determinations every 30 minutes
three times, starting soon after birth and then at 3-hour
intervals before each feeding for the next 24 hours. In
the control infants, blood glucose strip test monitor-
ing was done three times, the first starting soon after
birth and before the start of feeding, the second be-
fore the next feeding, and the third before the next
feeding at 24 hours. Feedings were started shortly
after delivery and were preceeded by the
measuremensts of blood glucose. Infant formula or
breast feeding every 3 hours was to prevent hypogly-
cemia in both groups and all infants were observed
for at least 24 hours.

If a blood glucose value was low before the first
feeding, the test was repeated together with serum glu-
cose level in order to confirm. If the blood glucose
level remained abnormally low, or if the infant was
symptomatic, it was given an intravenous dextrose

infusion.*!?

The infants in this study were classified as large
for gestational age (LGA), appropriate for gestational
age (AGA), and small for gestational age (SGA). LGA
infants with birth weight > 4,000 g were defined as
macrosomic. Blood glucose strip test readings of <
40 mg/dl were considered to be hypoglycemic and
were confirmed by the true serum glucose concentra-
tion. Because it is not unusual to observe a single low
blood glucose strip test value, the diagnosis of hy-
poglycemia was based on two consecutive low blood
glucose strip test values taken no more than 30 min-
utes apart and confirmed with a laboratory serum glu-
cose determination.*>!'¥ Hypocalcemia and hypo-
magnesemia were defined as total serum calcium con-
centration < 6 mg/dl and serum magnesium < 1.2 mg/
dl, respectively.!® Polycythemia was defined as a cen-
tral hematocrit greater than 65 percent and hyperbi-
lirubinemia as an indirect bilirubin level > 12 mg/dl
and/or any jaundice requiring phototherapy.!>

According to the protocol, hematocrit, serum cal-
cium, magnesium, and phosphorus were measured in
infants from the diabetic group once between 12 and
24 hours after birth, and the collection of specimens
was timed according to blood glucose monitoring.
Control infants were observed clinically for signs of
polycythemia, hypocalcemia, and hypomagnesemia.
Infants from both groups who required intravenous
dextrose infusion soon after birth for indications other
than hypoglycemia were excluded from present study.

The present study recruited 40 cases, who were
admitted to the Somdejprasankharaj 17th hospital for
delivery, in each group because of the least sample
size was 39 cases which calculated from pilot study
with 30 cases in each group, based on incidence of
neonatal hypoglycemia, 5% (2-tailed) error type I and
20% (1-tailed) error type II of principal variable. The
data was collected between October 2009 and Sep-
tember 2011. Of these, 40 with a gestational age = 37

weeks had well strictly controlled diabetic group and
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40 matched nondiabetic pregnancy women served as
controls. Interested variables in this study included
maternal factors; age, height, body weight, parity, abor-
tion, HbAlc, residence, occupation, previous cesar-
ean section, and infant factors; birth weight, gestational
age, mode of delivery, sex, Apgar score, Ballard’s
score, macrosomia (birth weight > 4 kg), birth trauma,
admitted to neonatal intensive care unit (NICU), res-
piratory distress syndrome, hyperbilirubinemia, hema-
tocrit, serum calcium, serum magnesium, serum phos-
phorus and blood glucose protocol as above. Statisti-
cal analyses were performed to evaluate associations
between independent and dependent variables of in-
terest. Data were shown as frequency, percentage, and
mean, SD where applicable. The unpaired t-test,
Fisher’s exact test, X2 test, odds ratio with confidence
interval at 95 percent, were used to analyze the vari-
ables as appropriate. Logistic regression analysis was
used to test the contribution of birth weight, gesta-
tional age, sex, Apgar scores, Ballard’s score, and
maternal HbA1C levels for the prediction of low blood
glucose strip test values on initial screening for blood
glucose before the start of the first feedings in infants
from the diabetic group. A p-value of less than 0.05
was considered to be statistically significant. Present
study was approved by the human research ethics com-
mittee of Somdejprasangkharaj 17th hospital. The
patients gave written informed consent and were
adviced about evaluation through monitoring all about

morbidities and the blood testing of their newborns.

Results

The diabetic women had 41 infants; 39 single-
ton births and one set of twins, while all the nondia-
betic pregnancy women had 40 infants; 40 singleton
pregnancies. There were no differences in demo-
graphic characteristics variable of maternal and infant
factors between the two groups (Table 1-2). The av-
erage ages were 27.08,7.16 years (diabetic group) and

29.58,6.55 years (control group). Most of the women
were in Suphan Buri province (87.5%, 82.5%) and
especially in Song Phi Nong district (50.0%, 45.0%).
None of them had severe maternal morbidities, severe
neonatal morbidity and neonatal death, but 3 and 4
infants had only thin meconeum stain, respectively,
and one of each group was septic at birth.

A total of 41 infants born to diabetic group and
40 infants born to control group at = 37 weeks of ges-
tation were prospectively included. Infants of both
the diabetic and control groups were similar in birth
weight, gestational age, mode of delivery, sex ratio
(Table 2), Apgar score, pattern of Ballard’s score, fe-
tal macrosomia, birth trauma, respiratory distress syn-
drome, hyperbilirubinemia, hematocrit, serum cal-
cium, serum magnesium, and serum phosphorus (Table
3). All of infants from both groups had an Apgar score
>7 at 5 minutes and none had any clinical evidence of
hypoxic-ischemic encephalopathy. Hyperbilirubine-
mia infants requiring phototherapy were 5 (12.2%) and
6 (15.0%), respectively, two of each group also had
ABO incompatability. The incidence of hyperbiliru-
binemia was similar in both groups.

None of the 41 infants from the diabetic group
were polycythemic and none had hypocalcemia or
hypomagnesemia. Hematocrit values in all infants
from the diabetic group were 53.3, 3.5 percent; only 4
of the 41 infants had hematocrit values of > 60 per-
cent. Serum calcium and magnesium values in all in-
fants from the diabetic group were 9.3,0.7 mg/dl and
1.7, 0.2 mg/dl, respectively. None of the control in-
fants had clinical signs of polycytehmia, hypocalce-
mia, or hypomagnesemia. In 3 of 10 of the infants in
the diabetic group, who were LGA, had birth trauma:
forceps mark, subconjunctival hemorrhage, and ceph-
alhematoma. In 2 of 8 of the control group, who were
LGA, had birth trauma: cephalhematoma, and Erb’s
palsy, complete recovery one month later. The inci-

dence of birth injury were no significant difference in
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between Well Diet-controlled Gestational Diabetes (GDM Al) and Normal Pregnancy

Table 1 Baseline maternal demographic data

GDM A1 group Control group
Variable p-value
n=40 n=40
Age (y) 27.08, 7.16 29.58, 6.55 0.107%!
Height (cm) 146.2, 48.1 157.8, 65.4 0.369%!
Body weight (kg) 65.8, 8.8 63.1, 7.5 0.144%1
Parity 24,08 2.6, 1.1 0.364%1
Abortion 0.5, 0.6 0.8, 0.8 0.061%!
Previous history of Cesarean section 11 (27.5) 17 (42.5) 0.279*2
HbAlc (%) 6.3, 0.6 57,12 0.092%!
Residences Mueang Suphan Buri 3 (7.5) 5 (12.5) 0.891%
Song Phi Nong district 20 (50.0) 18 (45.0)
U Tthong district 12 (30.0) 10 (25.0)
Others 5 (12.5) 7 (17.5)
occupation Government official 9 (22.5) 13 (32.5) 0.670"
Merchant 12 (30.0) 8 (20.0)
Employee & Farmers 7 (17.5) 8 (20.0)
Housewife 7 (17.5) 6 (15.0)
Others 5 (12.5) 5 (12.5)
p-value < 0.05(significant), *! unpaired t-test, *? chi-square test
Data were present as mean, SD or n (%) and p-value as appropriate
Table 2 Baseline infant demographic data
GDM A1 group Control group
Variable p-value
n=41% n=40
Birth weight (gm) 3104.6, 373.6 3207.8, 414.3 0.246%1
Gestational age (weeks) 38.2, 1.6 38.8, 1.2 0.061%!
Cesarean section 12 (29.3) 10 (25.0)
Mode of delivery 0.666*
Vaginal delivery 29 (70.7) 30 (75.0)
Male 22 (53.7) 19 (47.5)
Sex 0.579%
Female 19 (46.3) 21 (52.5)

p-value < 0.05 (significant), *' unpaired t-test, * chi-square test

Data were present as mean, SD or n (%) and p-value as appropriate

*GDM A1l group had 1 twin pregnancy from 40 women, so the number of infants totally was 41 cases

both group. None of all infants had any congenital
anomaly.

There was no significant difference in the value

age before first feedings. Twelve (29.3%) of the in-
fants from the diabetic group and nine (22.5%) of the

infants from the control group showed low levels of

of blood glucose strip test, started 30-60 minutes of  blood glucose (<40 mg/dl) (Table 5). Then the serum

350

Journal of Health Science 2012 Vol. 21 No. 2



amzhmaludeamoesnsausaiia: msAnyuvuluiomihiSoudiov ssrhonmsnagassiasuinmaiinaenann adasassifiumamlusacasass Mnwdensaiuanenin fun wnsassiusi

Table 3 Clinical data on neonatal outcomes

GDM A1 group Control group
Variables p-value
n=41% n=40

Apgar score > 7 at 5 min 37 (90.2) 39 (97.5) 0.175"
Ballard’s score ~ AGA 26 (63.4) 28 (70.0) 0.785%

LGA 10 (24.4) 8 (20.0)

SGA 5 (12.2) 4 (10.0)
Macrosomia (birth wt = 4 kg) 3(7.3) 2 (5.0 0.665"
Birth trauma 3(1.3) 2 (5.0) 0.684%
Admit to NICU 3(7.3) 4 (10.0) 0.692"3
Respiratory distress syndrome 1 (24) 125 NS
Hyperbilirubinemia (n, %) 5 (12.2) 6 (15.0) 0.713*2
Hematocrit (%) 53.3, 35 52.1, 25 0.082"!
Serum calcium (mg/dl) 9.3, 0.7 9.1, 0.4 0.121%!
Serum magnesium (mg/dl) 17,02 1.8, 0.3 0.083"!
Serum phosphorus (mg/dl) 48,04 5.0, 0.7 0.121%1
p-value < 0.05(significant), *! unpaired t-test, # chi-square test, ** chi-square with Yates correction test
Data were present as mean, SD or n (%) and p-value as appropriate
*GDM Al group had 1 twin pregnancy from 40 women, so the number of infants totally was 41 cases
Table 4 All blood glucose value of strip test before start of first feeding and every 3-hour intervals after birth.

Time after birth GDM A1 group Control group
(monitor blood strip test) n=41 (mg/dl) n=40 (mg/dl)

30 minutes (before start of first feeding) 52.3, 16.7 51.6, 10.2
60 minutes 54.8, 10.2
90 minutes 56.1, 13.3
3 hours 66.3, 11.4 59.8, 20.1
6 hours 614, 13.9
9 hours 64.8, 10.5
12 hours 594, 11.3
15 hours 55.9, 20.9
18 hours 66.8, 19.2
24 hours 67.3, 13.9 63.4, 143

Data were present as mean, SD

glucose being done to confirm true hypoglycemia were
shown only 5 (12.2%) and 4 (10.0%) infants, respec-
tively. Also, there were no significant differences in
the odds ratio by strip test (OR 1.43; 95% CI 0.52,
3.88; p 0.488) and confirm by serum glucose (OR 1.25;

95% CI1 0.31, 5.03; p 0.753) of neonatal hypoglyce-
mia according to diabetic in pregnancy were observed.
After the start of oral feedings, in all but five infants
in the diabetic group, subsequent blood glucose strip

test obtained over a 24-hour period were = 40 mg/dl.
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Table 5 Blood glucose data before start of first feeding, 3-hour, and 24-hour intervals after birth and low blood glucose condition.

GDM A1 group

Control group

Parameters p-value
n=41 n=40
Blood glucose strip test (mg/dl)
before start of feedings 52.3, 16.7 51.6, 10.2 0.822%1
3 hours after birth 66.3, 11.4 59.8, 20.1 0.079"!
24 hours after birth 67.3, 13.9 63.4, 14.3 0.219%1
Low blood glucose condition
Low blood glucose strip test readings (< 40 mg/dl) 12 (0.29) 9 (0.23) 0.488"
before start of first feedings

Odds ratio 1.43 95% CI 0.52, 3.88
True hypoglycemia (confirm by serum 5 (0.12) 4 (0.10) 0.753%

glucose < 40 gmy/dl)
Odds ratio 1.25 95% CI 0.31, 5.03

p-value < 0.05(significant), *' unpaired t-test, ** odd ratio (95% CI)

Data were present as mean, SD or n (%) and p-value as appropriate

*GDM Al group had 1 twin pregnancy from 40 women, so the number of infants totally was 41 cases

None of the 41 infants from the diabetic group had
symptoms of hypoglycemia. In the five (12.2%) in-
fants in the diabetic with initial low blood glucose strip
test values, the glucose readings obtained half an hour
after the first feeding were higher than before and were
> 40 mg/dl, and were normal for all subsequent
feedings during a subsequent period of 24 hours. In
the four (10.0%) infants of the control group who had
low blood glucose strip test and been confirmed be-
fore the start of the first feedings, the blood glucose
strip test values rose to = 40 mg/dl when measure-
ments were repeated one-half hour after the first feed-
ing. None of the infants from the diabetic group and
the control group became symptomatic for hypogly-
cemia and required intravenous dextrose infusion.
HbAc values in diabetic women, whose infants
were enrolled for present study, were 6.3, 0.6% and
nondiabetic pregnancy were 5.7, 1.2%. The p-value
of logistic regression, that test for the contribution of
birth weight, gestational age, sex, Apgar scores,

Ballard’s score, and maternal HbA1C levels for the

prediction of low blood glucose strip test values on
initial screening for blood glucose before the start of
the first feedings in infants in the diabetic group, was
0.831. These show that not any of those independent

variables were correlated with neonatal hypoglycemia.

Discussion

The GDM prevalence remained constant at 7.5
percent in 1999 to 7.4 percent in 2005.1' However,
the increase in preexisting diabetes, particularly among
younger women early in their reproductive years, is
of concern. Therefore, pregnant women with abnor-
mal value of oral glucose tolerance test (OGTT) at 24
to 28 weeks of gestation had a significantly greater
risk of developing GDM and should have planned for
treatment, prognosis and neonatal outcome.'”"'® In-
fants of diabetic mothers (IDDM) have experienced a
nearly 30-fold decrease in morbidity and mortality
rates since the development of specialized maternal,
fetal, and neonatal care for women with diabetes and

their offspring. Before then, fetal and neonatal mor-
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tality rates were as high as 65 percent. Today, 3-10
percent of pregnancies are affected by abnormal glu-
cose regulation and control. Of these cases, 80-88
percent are related to abnormal glucose control of preg-
nancy or gestational diabetes mellitus."*!'* Although
there has been continuing improvement in outcome
for infants born to diabetic mothers, these infants re-
main a high-risk population.

Despite evidence the poor diet-controlled and
classes of GDM were related to the severity of mor-
bidity of neonatal outcome, the present study showed
that the neonatal morbidity in infants born to GDM
A1l women, with well diet-controlled, and nondiabetic
pregnancy women were similar. Unlike infants of in-
sulin-dependent diabetic an insulin-requiring GDM
women, infants born to GDM A1 women at > 37 weeks
of gestation, and who are otherwise healthy, are not at
increased risk of developing hypoglycemia, hypocal-
cemia, hypomagnesemia, plycythemia, hyperbiliru-
binemia, birth trauma, or birth asphyxia.

The definition of clinically significant hypogly-
cemia remains one of the most contentious issues in
contemporary neonatology.®® It is not possible to de-
fine a blood glucose level that requires intervention in
every newborn infant because there are uncertainties
over the level and duration of hypoglycemia that can
cause damage, and little is known of the vulnerability,
or lack of it, in the brain of infants at different gesta-
tional age. The standard of care in most neonatology
units involves close surveillance if the plasma glucose
concentration is less than 40 mg/dl."¥ Intervention
is recommended if plasma glucose remains below this
level, if the level dose not increase after a feed, or if
abnormal clinical signs develop.

The reduction of blood glucose levels during
pregnancy in women with diet-controlled GDM Al
has led to a low incidence of transient hypoglycemia
infants. This low incidence of hypoglycemia in in-

fants from the diabetic group is not different from that

of the control group in the present study, nor from the
reported incidence of transient hypoglycemia that af-
fects up to about 3 percent of apparently healthy term
infants born to nondiabetic pregnancy women.” In
addition, three measures are critical. The first was
aggressive measures for self monitor blood glucose
and self diet-controlled at home by diabetic pregnan-
cies, the second was close fetal monitoring for hy-
poglycemic and the others morbidities of infants, and
the third was early breastfeeding is established, milk
becomes the main source of sugar for the baby. The
lactose sugar in milk is converted to glucose and in-
fant will also start to store glucose for between
feeds.?!'?? Winning those three measures were our
biggest challenge to achieving success in prevention
of morbidities outcome.

Data from the medical literature have shown that
at birth and umbilical cord plasma glucose levels cor-
relate with maternal values.* In most cases, blood
glucose levels decrease during the first 2 hours of life
and then start to rise and stabilize.” In the present
study, both the diabetic and control groups had a simi-
lar incidence of low blood glucose strip test (OR 1.43
95%CI 0.52, 3.88; p 0.488) and repeated low blood
glucose strip test (OR 1.2595%CI10.3,5.03; p 0.753).
All these hypoglycemic episodes in the diabetic group
could be successfully treated with oral feedings. None
of the infants from both the diabetic and control groups
were symptomatic or required intravenous dextrose
infusion.

Approximately half of the infants of pre-exist-
ing diabetic and GDM women develop early transient
hypocalcemia®!'®!” and hyperphosphatemia®®. It is
speculated that relative maternal hyperparathyroidism
leading to fetal hypoparathyroidism may be a factor
in the pathogenesis of neonatal hypocalcemia and
hyperphosphatemia. Often, hypocalcemic infants dis-
play low serum magnesium values.*%72% Although

the cause for the high incidence of this complication

25 1SIIMS s, Y weee i wo avuil ©

neem



The Neonatal Hypoglycemia of Term Infants: A Prospective Comparative Study between Well Diet-controlled Gestational Diabetes (GDM Al) and Normal Pregnancy

is unclear, it is well recognized that it relates to the
severity of maternal diabetes, and perinatal distress.
Polycythemia, hyperbilirubinemia, and macrosomia
have been reported in a greater proportion of infants
of diabetic women than infants in the general popula-
tion.!31319) Birth trauma, resulting from mechanical
forces (ie, compression, traction) during the birth pro-
cess, accounts for < 2 percent of neonatal deaths and
stillbirths, and had higher rates for infants who
weighed more than 4,500 gm, which is in part related
to efficacy of maternal glucose control.!® Although
totally 5 (6.2%) macrosomic infants were found in both
groups 3 (7.3%) in diabetic group and 2 (5.0%) in
control group-those showed no significant difference.
These show that the risk of LGA or birth trauma in the
diabetic women was not more than that of the nondia-
betic pregnancy women. Risk factors of birth trauma
included not only large infants, but also the pelvic
cavity being compared to the infant size. However;
no serious adverse fetal outcomes were reported in
the present study. This might be the result of effective
treatment, by diet-controlled protocol and blood glu-
cose monitoring before delivery, in diabetic group of
Somdejprasangkharaj 17th hospital. The infants of
women with diet-controlled GDM A1 are less likely
to experience the marked excursion in maternal glu-
cose levels, thereby explaining the small number of
macrosomic infants and the low frequency of other
morbidities which approached that of infants of non-
diabetic pregnancy women in the present study.

This study also revealed that the infants, born to
GDM Al at = 37 weeks of gestation, do not have any
maternal or infant factors that could predict the neo-
natal hypoglycemia, and no more increasing incidence
of neonatal hypoglycemia and morbidities than
nondiabetes women. Morever, routine monitoring of
such infants for blood glucose for an extended period
adds unjustified laboratory and personnel expense, is

traumatic to the newborn infants, and prolongs their

length of stay in the NICU. Unlike infants born to
insulin-requiring GDM A2 or insulin-dependent dia-
betic women, infants born to GDM A1 women can be
managed like any other normal term infant born to a
nondiabetic pregnancies. They do not require routine
glucose monitoring after the first 2-3 hours of life,
and low blood glucose strip test readings or hypogly-
cemia in them during the first few hours after birth
can be prevented and managed with early and frequent
oral feeding.!*2?!?? However, results for these out-
comes should be interpreted with caution, since the

analysis included only a subgroup of the women.

Conclusion

Women with GDM Al who are diagnosed and
treated following treatment guidelines, overall preg-
nancy, demonstrate no incidence of neonatal hypogly-
cemia and severe neonatal complications and can be

comparable to those with nondiabetic pregnancies.
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