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Association between antenatal steroids for lung maturation and hypoglycaemia
in the first 48 hours in premature infants between 26 and 34 weeks
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Abstract

Introduction: Hypoglycaemia is frequent in premature infants and can generate neurological alterations. There is controversy con-
cerning exposure to antenatal corticosteroids for pulmonary maturation and hypoglycaemia.

Aim of the study: To evaluate whether there is a relationship between neonatal hypoglycaemia and the use of antenatal corticoste-
roids for lung maturation in preterm infants between 26 and 34 weeks of gestational age, and to correlate this with other variables.
Material and methods: A prospective closed cohort study in preterm infants between 26 and 34 weeks of gestation, who were
born in the University Hospital of Santander (HUS) between 2017 and 2018, divided into two cohorts: exposed and not exposed to
antenatal corticosteroids for lung maturation. The data was analysed using Stata 12.0 Software.

Results: Of 173 preterm infants, 152 (87.9%) received lung maturation. There were no significant differences between the maternal
characteristics of both cohorts. In the neonatal group, sex, gestational age, birth weight, Apgar score, and glucose infusion rate were
evaluated without significant differences. The cumulative incidence of hypoglycaemia in the first 48 hours was 28.6% in those not
exposed to antenatal corticosteroids and 25.4% among the exposed ones (RR 0.875, 1C95% 0.421-1.815), while the incidence den-
sity of hypoglycaemia was 8.80 and 6.36 events/1000 person-hours, respectively (HR 0.743 95% Cl: 0.314-1.759).

Conclusions: There was no significant difference in the incidence of hypoglycaemia among those exposed and those not exposed to
antenatal steroids for lung maturation in this study.

Key words:

infant, premature, hypoglycaemia, steroids.

Received: 4.07.2019 Dr Gina Marcela Gonzalez Valencia 177
Accepted: 19.09.2019 Pediatric Department
Conflict of interests: none declared. Industrial University of Santander, Colombia

e-mail: marce8855@hotmail.com



Pediatr Endocrinol Diabetes Metab 2019

Gonzélez Valencia G. M., Mendoza Rojas V. C.

Introduction

Hypoglycaemia is a frequent condition in neonatal care
units, and its importance lies in its relationship with alterations
in neurodevelopment [1-6]. The values defining it are still con-
troversial, with the definitions proposed by the Paediatric Endo-
crinology Society and by the American Academy of Paediatrics
being the most used [7-10]. The maternal risk factors which
may trigger it include, among others: gestational diabetes,
maternal obesity, the use of beta-blockers or hypoglycaemic
agents, and associated hypertensive disorders in pregnancy
[1,3, 11, 12]. Neonatal risk factors include low weight, intrauter-
ine growth restrictions, small foetus for gestational age, prema-
turity, infections, respiratory distress syndrome, or inborn errors
of metabolism, among others [3, 9, 12-14].

The benefits of the use of maternal prenatal steroids in
preterm infants are well documented; with a decrease in the
incidence of respiratory distress syndrome, necrotising en-
terocolitis, periventricular leukomalacia, or persistent ductus
arteriosus, among others, as well as lower mortality and hos-
pitalisation time [15-19]. However, other publications find side
effects of the use of prenatal steroids, especially from multiple
cycles: Bevilacqua et al., in their meta-analysis published in
2010, reported lower foetal weight and lower cephalic circum-
ference, findings that were also described in other publications
[15, 18, 20]. In turn, Mazunder et al. reported shorter stature at
six months of postnatal life [16].

On the other hand, Gyamfi-Bannerman et al. reported that
when applying antenatal corticosteroids between weeks 34 and
36 of gestation, newborns improved respiratory outcomes, al-
though they presented a greater number of instances of hypo-
glycaemia in patients exposed to betamethasone [21], Alrais
et al. indicated a higher frequency of admission to neonatal in-
tensive care secondary to low glucose values among preterm
infants exposed to the steroid prenatally but without finding sig-
nificant differences related to the length of stay in the unit [22].
In contrast, studies by Koivisto et al. and Pettit et al. did not
describe this association [23, 24].

Aim of the study

This study seeks to evaluate whether there is a relationship
between the incidence of neonatal hypoglycaemia and the use
of antenatal corticosteroids for lung maturation in preterm in-
fants between 26 and 34 weeks of gestational age.

Material and methods

This is a prospective closed-cohort study. The procedures
followed the principles of the Declaration of Helsinki. The Ethics
Committees of the University Hospital of Santander (HUS) and
the Industrial University of Santander endorsed the protocol.

Neonates between 26 and 34 weeks of gestational age,
born at the HUS, Colombia between 2016 and 2017 were ana-
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lysed. They were divided into two cohorts: one to those ex-
posed to antenatal betamethasone for lung maturation and
one another to those who were not exposed. Neonates with
identifiable genetic syndromes, adrenal insufficiency, suspicion
of multiple deficit of pituitary hormones, and those exposed to
steroids for causes other than lung maturation were excluded.
Those for whom data collection was incomplete were also ex-
cluded. The data was obtained from the medical records of
the newborns. When there was missing information, it was
checked directly with the mother or with the manual nursing re-
cords.The main outcome was the presence in the first 48 hours
of hypoglycaemia according to the parameters of the Paedi-
atric Endocrine Society (central glucose or capillary glucose
< 50 mg/dl). The recollection of the information finished when
the neonates complete 48 hours of life or when an episode of
hypoglycaemia was identified during that period of time.

Variables were analysed in proportions or measures of cen-
tral tendency and dispersion, according to their nature. Differ-
ences were established between the two cohorts using the chi-
square test or Mann-Whitney U test, considering the value of
p < 0.05 as significant. The overall incidence was calculated
for each cohort with their respective 95% confidence intervals.
Two multivariate models were performed: in the first, binomial
regression was performed to estimate the relative risk (RR) of
hypoglycaemia; in the second, a Cox model was proposed for
estimating the difference in the two cohorts in terms of incidence
density. In both, the assumptions of the model were verified. Fi-
nally, Kaplan-Meier hypoglycaemia-free survival curves were ex-
plored, including whether there were differences in the incidence
of hypoglycaemia according to maternal age and primiparity.

Results

Of 3480 infants born alive in the HUS during the collection
period, 173 fulfilled the inclusion criteria, 152 (87.9%) of whom
received pulmonary maturation treatment. The median mater-
nal age was 24 years for both cohorts, with six (28.6%) and 52
(84.1%) among those not exposed and exposed, respectively
(p = 0.608). No significant differences were found when per-
forming the analysis of maternal comorbidities between the two
cohorts (Table I). The median gestational age of the newborns
was 33 weeks for both cohorts (o = 0.301). In exposed infants,
the distribution by sex was 76 women (50.3%) versus 11 wom-
en (52.4%) in the unexposed, and the median birth weight was
1910 gand 1725 g (p = 0.730), respectively. There were no sig-
nificant differences when comparing Apgar score and glucose
infusion rate (Table I).

The incidence of hypoglycaemia in the first 48 hours was
29 episodes per 100 newborns not exposed to antenatal steroids
and 25 episodes per 100 newborns exposed to it (o = 0.725).
The presentation speed was 8.80 and 6.36 events/1000 person-
hours, respectively, a difference that is not statistically significant
either (o = 0.468). No significant differences were found accord-
ing to the time in which they were exposed (two hours before
birth or more hours), gestational age, weight, and number of
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doses of the steroid. There was no significant difference in the
incidence of hypoglycaemia with respect to gestational age,
weight, time of steroid application, and betamethasone cycles.
The binomial model indicated that exposure to foetal lung
maturation with steroids was not associated with hypoglycaemia
in newborns (RR 0.852, 95% Cl: 0.411-1.771), value adjusted
for maternal age, primiparity, maternal diabetes, and gestational
age. The same phenomenon occurred with the Cox model,
where the hazard ratio (HR) was 0.721 (95% Cl: 0.310-1.710).
The analysis of survival revealed that the onset speed of
hypoglycaemia is higher in the first 8.8 hours of life; but there

Table I. Demographic characteristics of the population

are no differences between those who did or did not receive
the prenatal steroids even after adjusting the data for maternal
age and primiparity (Figure 1A). A higher rate of hypoglycae-
mia was found in the offspring of women older than 35 years
of age with respect to the offspring of women aged 35 years or
younger, as well as among primiparous women (Figure 1B, C).
However, the binomial or Cox models did not support this find-
ing, either for those older than 35 years (RR 1.323, 95% ClI:
0.585-2.992, HR 1.198, 95% Cl: 0.472-3.039) or for primipa-
rous women (RR 1.439, 95% Cl. 0.847-0.2444; HR 1.456,
95% ClI: 0.799-2.659).

Antenatal exposure to steroids p
no (n = 21) yes (n = 152)

Maternal variables

Maternal age (years) * 24 (20-28) 24 (20-30) 0.459
Primiparity 6 (28.6%) 52 (34.1%) 0.608
Maternal hypertensive disorders 5 (23.8%) 47 (30.9%) 0.505
Gestational diabetes 1(4.8%) 13 (8.5%) 0.550
Preterm labour 13 (61.9%) 84 (55.3%) 0.565
PROM 6 (28.6%) 46 (30.3%) 0.874
Chorioamnionitis 2 (9.5%) 18 (11.8%) 0.755
Other infections 9 (42.9%) 52 (34.2%) 0.437
Twin pregnancy 2 (9.5%) 38 (25%) 0.115
Gestational age (weeks) * 33.0 (31.0-34.0) 33.0 (31.3-34.0) 0.301
Neonatal variables

Female sex 11 (562.4%) 76 (50.3%) 0.860
Birth weight (gr) * 1725 (1540-2180) 1910 (1457-2222) 0.730
Birth weight 4 (19.1%) 21 (13.8%) 0.766

Low 17 (80.9%) 130 (85.5%)
Adequate - 1(0.7%)

Respiratory distress syndrome and respiratory syndromes 18 (85.7%) 144 (94.7%) 0.112
Apgar 1 minute <7 10 (47.6%) 55 (36.2%) 0.310
Apgar 5 minutes <7 2 (9.52%) 10 (6.58%) 0.619
Glucose infusion rate (mg/kg/min) 6.17 (6.10-6.20) 6.18 (5.75-6.24) 0.696

PROM — premature rupture of membranes
* Median and interquartile range

© Copyright by PTEIDD 2019

179



Pediatr Endocrinol Diabetes Metab 2019

Gonzélez Valencia G. M., Mendoza Rojas V. C.

A
1.00 tLth
0.751 N
-
0.50
0.25
0.00- T T T T T T
0 10 20 30 40 50
hours of life
—— unexposed —— exposed
C
1.00
0.757
0.507
0.254
0.00- T T T T T T
0 10 20 30 40 50
hours of life
maternal age —— < 35 years —— > 35 years

Discussion

The general incidence of hypoglycaemia in preterm infants
exposed to antenatal steroids was 25%, with no significant dif-
ferences between exposed with those unexposed. This inci-
dence is within the ranges already reported in the literature and
varies according to the reference values used, the additional
risk factors of the newborn (being higher in those small for ges-
tational age), and adherence to local guidelines [14, 25-28].

Kuper et al. [28] published a study in 2018 in which they
evaluated the incidence of hypoglycaemia in neonates whose
mothers did or did not receive antenatal steroids, in an age
range similar to that used in this study (23 to 34 weeks of gesta-
tional age). They included 635 patients, of whom an incidence
was reported in the first 48 hours of life of 23.0% (exposed)
versus 16.1% (not exposed), without this difference being sig-
nificant (OR 1.3, 95% ClI: 0.5-3.6), as was found in the present
study.
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Figure 1A-C. Kaplan Meier Survival free curves of hypogly-
cemia among neonates acording to: A) exposed and not
exposed to the prenatal steroid (p = 0.498). B) Primiparity and
multiparity (o = 0.216). C) Maternal age of less than 35 years
and 35 years or older (p = 0.704)

In the late preterm group, the relationship between neonatal
hypoglycaemia and exposure may be more frequent, as report-
ed by Gyamfi-Bannerman et al. in 2016. Recent recommenda-
tions of the American College of Obstetricians and Gynaecolo-
gists, regarding the application of steroids for lung maturation
in this group of neonates, or, as another publication proposes,
in late preterm infants with a high risk of morbidity and mortality,
may be controversial because this measure has been associat-
ed with possible short-term complications such as hypoglycae-
mia and subsequent neurological alterations [29, 30]. Alrais et
al. reported a higher risk of hypoglycaemia in late preterm infants
and indicated higher admission to the neonatal intensive care
unit secondary to low glucose values, but with no significant dif-
ference between the length of stay [22]. Vaibhavi reported in his
retrospective cohort study higher rates of hypoglycaemia and
hyperbilirubinaemia in late preterms in whom the steroid was not
applied according to the exact criteria of the American College of
Obstetricians and Gynaecologists (single pregnancy, is likely to
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remain pregnant 12 hours, no previous treatment with steroids,
no pregestational diabetes, no signs of infection or other contra-
indications) [31]. Prospective studies are necessary to clarify the
association between this exposure and hypoglycaemia.

The time for the appearance of hypoglycaemia is variable;
Stark et al. report that 50% of hypoglycaemia in neonates with
risks factors occurs between the first 2 hours and 20 minutes of
life [25]. However, it would be necessary to analyse these data
cautiously because it has been described that the physiological
nadir in preterm and term neonates occurs in the first three hours
of life [32]. In our case, the speed of onset was greater in the
first 8.8 hours of life, which became more evident when adjust-
ing the variable for maternal age and primiparity. This result had
already been documented by Pettit et al. who reported a higher
risk of presenting hypoglycaemia (OR 1.60, 95% CI: 1.24-2.07)
when the variables were adjusted for gestational age, maternal
age of 35 years, nulliparity, race, and diabetes [24]; however,
more studies are needed to define their association.

We recognise that one of the weaknesses of the study is
the size of the sample of the cohorts, which could explain the
absence of differences in the incidences. Despite this, the char-
acteristics of the population were similar, thereby making the
information obtained relevant, although a larger sample might
be needed to show statistically significant differences.
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