Factors Associated With Hypoglycemia
Among Neonates Born to Mothers With
Gestational Diabetes Mellitus
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Among women with gestational diabetes
mellitus (GDM), hyperinsulinemic hypo-
glycemia of the neonate is a common
complication because the hyperglycemic
intrauterine environment leads to a rel-
ative increase in fetal insulin secretion
(1). After delivery, persistent insulin el-
evation results in neonatal hypoglycemia
that can be identified by clinical symp-
toms or routine screening. Exposure to
GDM and hyperinsulinemic hypoglycemia
have been associated with neurological
sequelae and poor neurodevelopmental
outcomes (1) as well as long-term met-
abolic abnormalities including type 2 di-
abetes and childhood obesity (2). Despite
the morbidity associated with neonatal
hypoglycemia, there is a paucity of data
on predictors of the condition. The goal of
this secondary analysis was to evaluate
pregnancy characteristics among neo-
nates who developed hypoglycemia
within the first 24 h of life compared

Included in this analysis were 597 pre-
gnancies among which 234 neonates
(39%) had hypoglycemia and 363 neo-
nates (61%) did not. Among all pregnan-
cies, 50% had GDM management by
diet alone, 36% insulin, 11% glyburide,
0.2% metformin, and 1.2% insulin in
combination with an oral agent. Charac-
teristics of women whose neonates had
hypoglycemia did not differ by age, par-
ity, socioeconomic status, family, or per-
sonal history of diabetes in comparison
with those who did not have neonates
with hypoglycemia. However, mothers
of neonates with hypoglycemia had a
higher mean BMI at the initial prenatal
visit (32.6 vs. 31.8 kg/m?, P = 0.04). There
were also no differences in maternal
weight gain, induction of labor, insulin
use during labor, highest maternal blood
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glucose level in labor, or mode of de-
livery between groups.

Neonatal hypoglycemia occurred in
35% of pregnancies managed with
diet alone, 43% with insulin alone, and
52% with glyburide. Medical manage-
ment compared with dietary manage-
ment was associated with an increased
risk of neonatal hypoglycemia (Table 1).
However, when individual medical ther-
apies were compared with dietary man-
agement, only glyburide was associated
with an increased risk in unadjusted
analyses. After adjustment for significant
covariates, glyburide continued to be
associated with an increased risk of neo-
natal hypoglycemia (Table 1).

When neonatal factors were evalu-
ated as risk factors for hypoglycemia,
neonates born preterm compared with

Table 1—Unadjusted and adjusted RR of neonatal hypoglycemia in women with
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% with those who did not. GDM

B The prospective cohort study was RR (95% Cl) Adjusted RR (95%Cl)
E performed at a single academic medical BMI at initial prenatal visit =30 kg/m? 1.13 (0.97, 1.31) 1.09 (0.94, 1.26)t
§ center between January 2016 and June Gestational age at delivery <37 weeks 1.55 (1.06, 2.28) 1.50 (1.01, 2.22)%

: 2018. Women included were =18 years GDM management

g old, diagnosed with GDM during their Any medication 1.20 (1.02, 1.41) 1.15 (0.99, 1.33)*
E pregnancy, and enrolled during their InsuIin.onIy 1.23 (0.99, 1.54) 1.17 (0.95, 1.44)*
3 postpartum hospitalization. Following en- Glyburide only 1.71 (1.15, 2.54) 1.61 (1.08, 2.39)*

rollment, demographic, obstetric, and
neonatal data were obtained from the
electronic medical record.

TAdjustment for gestational age at delivery and any GDM medication. $Adjustment for BMI at
initial prenatal visit and any GDM medication. *Adjustment for gestational age at delivery and BMI
at initial prenatal visit.
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term were more likely to have hypogly-
cemia (Table 1). This association per-
sisted after adjustment for significant
covariates. Neither being born large
for gestational age nor being born small
for gestational age was associated with
an increased risk of neonatal hypoglyce-
mia (relative risk [RR] 1.29 [95% CI 0.84,
2.02] and RR 0.88 [95% CI 0.44, 1.76],
respectively). There were no differences
in Apgar score or birth weight between
hypoglycemic neonates and euglycemic
neonates, but those with hypoglycemia
were more likely to be admitted to the
neonatal intensive care unit (RR 2.48
[95% CI 1.80, 3.42]).

The strengths of this study are its large
size and racially and economically diverse
population. It is limited by the observa-
tional nature of the data and being
performed at a single study site. These
results are consistent with previous stud-
ies demonstrating no difference in neo-
natal hypoglycemia among mothers
treated with insulin compared with those
not using insulin (3), increased risk of
hypoglycemia in women treated with
glyburide (4), and an increased risk of
neonatal hypoglycemia in those deliv-
ered at an earlier gestational age (5).

In conclusion, we found that neonates
had a significantly higher risk of hypo-
glycemia if their mother used glyburide
for treatment of GDM or they were born
preterm. We did not find a difference in

neonatal hypoglycemia risk between
pregnancies that required insulin and
those managed with dietary modifi-
cations only. Importantly, this study
highlights the importance of universal
neonatal screening for hypoglycemia fol-
lowing pregnancies with GDM. While
39% of women with GDM had a neonate
with hypoglycemia, even women tradi-
tionally considered “lower risk” still had a
relatively high incidence of neonatal
hypoglycemia: hypoglycemia was ob-
served in 35% of the neonates of women
with GDM managed by diet alone and
33% born after 39 weeks. Due to the
short-and long-term implications of neo-
natal hypoglycemia, increasing incidence
of GDM, relatively low cost of screening,
and difficulty identifying “at risk” neo-
nates, we believe universal glucose screen-
ing for all neonates born to mothers with
GDM is prudent. We also believe that
women should be counseled that glyburide
use may be associated with an increased
risk of neonatal hypoglycemia prior to
starting the medication.
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