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Abstract

Introduction: Antenatal corticosteroid therapy reduces the risk of developing RDS in premature infants. A single complete course
of two doses of betamethasone is recommended between 24 weeks and 34 weeks. There are few data on the neonatal effects of an
incomplete course of antenatal corticosteroid therapy. The main objective of our study is to evaluate the effectiveness of a
complete versus incomplete course of antenatal corticosteroid therapy on the number of doses of surfactant received postnatally.
Methods: This is a single-center retrospective study, including 145 newborns with RDS, divided into 2 groups according to the
number of doses of antenatal corticosteroid therapy (1 dose; n = 23 and 2 doses; n = 95). Results: The clinical characteristics of
the newborns were similar in the 2 groups. The number of doses of surfactants received postnatally and the severity of RDS are
not influenced by the number of doses of antenatal corticosteroid therapy. On the other hand, the number of doses of surfactants
received is influenced by the term of birth, the presence of an neonatal sepsis and by resuscitation in the delivery room. The
severity of RDS is not influenced either by the interval between the last dose of antenatal corticosteroid therapy and delivery, nor
by the cause of prematurity. We did not note any statistically significant difference in clinical improvement (duration of
intubation, duration of non-invasive ventilation), the need for postnatal corticosteroid therapy and the risk of occurrence of
morbidity and mortality (mortality rate, occurrence of BPD, 1VH, severe NEC) between the two groups. Conclusion: just like a
complete course, an incomplete course of antenatal corticosteroid therapy can also act on the severity of RDS. Prospective
randomized studies should be considered for a formal determination of the neonatal effects of a complete versus incomplete
course of antenatal corticosteroid therapy, including the trial BETADOSE.
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1. Introduction

Preterm delivery is associated with neonatal mortality and sepsis, retinopathy of prematurity, and bronchopulmonary
severe morbidity, including hyaline membrane disease, in-  dysplasia [1].
traventricular hemorrhage, necrotizing enterocolitis, neonatal RDS is a serious respiratory pathology due to surfactant
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deficiency, the incidence of which is inversely proportional to
gestational age. In the absence of fetal lung maturation with
corticosteroids, its incidence is approximately 60% in new-
borns with gestational age less than 30 weeks and almost 100%
in those less than 26 weeks [2].

Antenatal administration of corticosteroids to pregnant
women at risk of preterm delivery reduces the risk of devel-
oping RDS in premature infants, increases the effectiveness of
surfactant therapy and significantly reduces the risk of IVH
and mortality by more than 40% [1].

A single course of corticosteroids is recommended for
pregnant women between 24 and 34 weeks gestation who are
at risk of premature birth. This treatment is associated in the
neonatal period with a significant reduction in RDS, IVH,
NEC and death [3].

Betamethasone is recommended as the steroid of choice, to
be administered in two doses of 12 mg IM 24 hours apart [4].

The beneficial effects of a complete course of antenatal
corticosteroid therapy are greatest if more than 24 hours and
less than 7 days have elapsed between the last dose of corti-

costeroid therapy and delivery [1].

However, premature birth is often unpredictable, and may
be unavoidable; it is sometimes induced for maternal or fetal
indications, before the end of corticosteroid therapy. There are
few data on the neonatal effects of an incomplete cycle of
antenatal corticosteroid therapy [5, 6]. Our retrospective study
of 145 newborns at the NOVO Hospital in Pontoise aims to
evaluate the impact of the number of doses of antenatal cor-
ticosteroid therapy on the number of doses of postnatal sur-
factant.

2. Patients and Methods
2.1. Type and Population of the Study: (Figure
1)

The study took place in the Neonatal Intensive Care Unit at
the NOVO Hospital center in Pontoise, France.
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ing all premature infants less than 37 weeks old with RDS,
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numbering 145, between January 2018 and December 2019.
The patients were divided into 2 groups according to the
number of doses of antenatal corticosteroid therapy adminis-
tered:
1) Group 1 (23 newborns): 1 dose of antenatal corticoster-
oid therapy: incomplete course
2) Group 2 (95 newbhorns): 2 doses of antenatal cortico-
steroid therapy: complete course
We excluded from the study:
1) Newborns suffering from serious congenital malfor-
mations (4 patients).
2) Newborns who did not receive antenatal corticosteroid
therapy (23 patients).

2.2. Objectives of the Study

To date, no study has demonstrated that the administration
of two doses of betamethasone antenatally is more effective
than that of a single dose, in lung maturation and prevention of
RDS.

The main objective of our study is to evaluate, in a cohort of
145 premature infants treated for RDS, the effectiveness of a
complete course versus an incomplete course of antenatal
corticosteroid therapy, on the number of doses of postnatal
surfactant.

Our secondary objectives are:

1) Observe the influence of gestational age on the severity

of RDS.

2) Observe the influence of the cause of prematurity on the
severity of RDS.

3) Observe the impact of the interval between the last dose
of antenatal corticosteroid therapy and birth on the se-
verity of RDS.

4) Observe the impact of the number of doses of antenatal
corticosteroid therapy on the use of postnatal cortico-
steroid therapy.

5) Observe the impact of the number of doses of antenatal
corticosteroid therapy on the prevalence of bron-
chopulmonary dysplasia.

6) Observe the impact of the number of doses of antenatal
corticosteroid therapy on the severity of intraventricular
hemorrhage.

2.3. Materials and Methods

Data collection was based on computerized medical records,
prescription and hourly monitoring sheets, and radiological
examinations.

Parents were informed of the use of their child's medical
data for research purposes. The study complies with the CNIL
reference methodology MR-004, whose declaration number is:
2213337 v 0.

83

We recorded the following data for the 145 newborns:

1) epidemiological data: gestational age, sex, route of de-
livery, etc.

2) clinical data: birth weight, IUGR, etc.

3) paraclinical data: biology, radiological stages of RDS

4) treatment: resuscitation in the delivery room, surfactant
instillation method, number of surfactant doses received,
post-natal corticosteroid therapy, etc.

5) evolution: clinical improvement, complication (BPD,
IVH, severe NEC), death.

2.4. Statistical Analyses

The data entry and statistical analysis was carried out using
Excel 2016 and the R software. The statistical analysis con-
sists of calculating the medians, means, standard deviations
and the p-value. A p-value < 0.05 was considered statistically
significant. Discrete data were presented as percentages then
compared using Pearson's X2 test with Yates correction if
necessary. The numerical data were presented by their median
then compared using the non-parametric Wilcoxon test. The
multivariate analysis was carried out using logistic regression.

3. Results

3.1. Epidemiological Data

a- Frequency:

During the period from 1st of January 2018 to 31 December
2019, 9613 births were recorded at the NOVO Hopspital,
including 1095 newborns hospitalized in the neonatal inten-
sive care unit. Among these patients, 145 cases presented with
RDS, an incidence of 13%.

b- Distribution of patients according to years, sex and term:

74 patients (52%) who presented with RDS were collected
during 2019 compared to 71 patients (48%) in 2018. The M/F
sex ratio was 1.23 (80 boys and 65 girls).

The average term of birth of the patients was 28 +3 weeks
of amenorrhea, with extremes ranging from 24 to 37 weeks.

3.2. Clinical Characteristics of Patients (Table 1)
(Figure 2)

The clinical characteristics of the newborns were similar in
the 2 groups (sex ratio, gestational age, birth weight, IUGR,
resuscitation in the delivery room, and umbilical cord ph and
lactate at birth, etc.). In a multivariate analysis, birth weight
was not significantly associated with the risk of intubation in
the delivery room (OR=1.00024; p=0.057), unlike gestational
age (OR=0.88; p<0.001) with a reduced risk of intubation by
12% per additional week of gestation.
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Figure 2. Number of Newborns Intubated in the Delivery Room according to Birth Weight and Gestational Age.

Table 1. Clinical characteristics of neonates.

Corticodes antenatal

Total, N=118 Demidose, N=23 Pleine dose, N = 95 p-value

Sexe 0.2

F 54 (46%) 8 (35%) 46 (48%)

H 64 (54%) 15 (65%) 49 (52%)

Cause.prematurite 0.8
spontanés 66 (56%) 14 (61%) 52 (55%)

ARCF 16 (14%) 3 (13%) 13 (14%)

Préeelampsie 29 (25%) 4 (17%) 25 (26%)

autre 7 (5.9%) 2 (8.7%) 5 (5.3%)

Terme de naissance 0.093
prématuritémoyenne 18 (15%) 7 (30%) 11 (12%)

grande prématurité 43 (36%) 6 (26%) 37 (39%)

trés grande prématurité 57 (48%) 10 (43%) 47 (49%)

\oie.daccouvhement 0.3
cé&arienne 67 (57%) 11 (48%) 56 (59%)

VB 51 (43%) 12 (52%) 39 (41%)

Poids.naissance (g)
RCIU

non

RCIU mod&é

RCIU s&vé&e

965 (764, 1,410)

99 (84%)
12 (10%)
6 (5.1%)

1,110 (835, 1,886)

20 (87%)

2 (8.7%)
0 (0%)

84

935 (728, 1,270)

79 (83%)
10 (11%)
6 (6.3%)

0.063
0.3
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IMF

non

Suspectés
Confirmé&
Reanimation.en.sdn
Intubation
Intubation+Drogues
non

VNI

Unknown
Ph.au.cordon
Unknown

Lactates

Unknown

INSURE

non

oui

LISA

non

oui

Total, N=118

50 (42%)
56 (47%)
12 (10%)

53 (45%)
6 (5.1%)

4 (3.4%)

54 (46%)

1

7.28 (7.23,7.32)
11

3.20 (2.50, 4.90)
13

111 (96%)
5 (4.3%)

113 (97%)
3 (2.6%)

Cortico'des antenatal

Demidose, N=23

8 (35%)
11 (48%)
4 (17%)

10 (45%)

1 (4.5%)

0 (0%)

11 (50%)

1

7.24 (7.14,7.34)
5

4.00 (2.60, 7.20)
6

21 (95%)
1 (4.5%)

22 (100%)
0 (0%)

Pleine dose, N = 95

42 (44%)
45 (47%)
8 (8.4%)

43 (45%)

5 (5.3%)

4 (4.2%)

43 (45%)

0

7.29 (7.24,7.32)
6

3.10 (2.50, 4.40)
7

90 (96%)
4 (4.3%)

91 (97%)
3 (3.2%)

p-value

0.4

0.9

0.3

>0.9

>0.9

3.3. Influence of the Number of Doses of Antenatal Corticosteroid on the Number of Doses of

Postnatal Surfactant and on the Radiological Severity of RDS

The percentage of patients who required > 2 doses of surfactant in groups 1 and 2 is 30% and 25% respectively, with a sta-
tistically insignificant difference (p value 0.596, OR = 0.73, 95% CI = 0.25, 2.37). (Figures 3 and 4)
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Figure 3. Number of postnatal surfactant doses according to the number of antenatal corticosteroid therapy doses.
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Figure 4. Odds Ratio of > 2 doses of postnatal surfactant according to the number of doses of antenatal corticosteroid therapy.

The percentage of patients who have RDS grade 3 or 4 in groups 1 and 2 is 48% and 39% respectively, with a statistically
insignificant difference (p value 0.4). (Table 2).

Table 2. Radiological severity of RDS according to the number of doses of antenatal corticosteroid therapy.

Corticodles antenatal

Total, N=118 Demi dose, N = 23 Pleine dose, N = 95 p-value
Grade Radiologique de la MMH 0.4
MMH 1-2 70 (59%) 12 (52%) 58 (61%)
MMH 3-4 48 (41%) 11 (48%) 37 (39%)

weeks and 38% for premature babies less than 28 weeks; with
3.4. The Influence of Gestational Age on the a statistically significant difference between these 3 groups (p

value < 0.01). (Figure 5).
Number of Doses of Surfactants The majority of patients in both groups required standard

The percentage of patients who received > 2 doses of sur- intubation for surfactant administration with 96% and 97% in
factants is 33% for premature babies between 32 weeks and ~ groups 1 and 2 respectively. The rest was done by InSurE
37 weeks, 5% for premature babies between 28 weeks and 32~ method or by LISA (Table 1).

p=0,001

Surfactant

. 1 dose
. 2 doses ou plus

Ema\ﬂ(‘\é
\
e?

Figure 5. Number of doses of Postnatal Surfactant Doses according to gestational age.
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3.5. The Influence of the Neonatal Sepsis on the 2 doses of surfactant, compared to 17% of patients with no

Number of Doses of Surfactant Received concept of neonatal sepsis. This difference is statistically
significant with a p value of 0.012. (Figure 6).

58% of patients with confirmed neonatal sepsis required >

p=0.012
100
80
60 Surfactant
= . 1 doze
40 . 2 doses ou plus
20
0
non Suspectée Confirmée
IMF

Figure 6. Number of Postnatal Surfactant Doses depending on Neonatal Sepsis.

36.R itation in the Deli R q required two or more doses of surfactant, compared to 13% of
6. Resuscitation In the Delivery Room an those who were ventilated with non-invasive ventilation, and

Number of Doses of Surfactant Received 6.7% of those who were not intubated or ventilated. (Table 3).

60% of newborns who were intubated in the delivery room

Table 3. Delivery Room Resuscitation and Number of Doses of Surfactant.

Doses de surfactants

Total (N = 118) 1 dose, N =88 >2doses, N = 30 p-value
reanimation.en.sdn 0.001
Intubation 51 (44%) 33 (38%) 18 (60%)
Intubation+Drogues 6 (5.1%) 2 (2.3%) 4 (13%)
non 4 (3.4%) 2 (2.3%) 2 (6.7%)
VNI 54 (46%) 48 (55%) 6 (20%)
Unknown 1 1 0

3.7. The Impact of the Interval Between the Last dose of Antenatal Corticosteroid Therapy and
Delivery on the Severity of RDS (Figure 7)

Among those who were born less than 12 hours after the last dose of antenatal corticosteroid therapy, 40% had RDS grade 3 or
4. Similarly, among those born more than 24 hours after the last dose of antenatal corticosteroid therapy, 37% had an RDS grade
3 or 4. This difference was not statistically significant (p = 0.2).
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Figure 7. The severity of RDS according to the interval between the last dose of antenatal corticosteroid therapy and delivery.

turity for preeclampsia is 32%, 19% and 17% respectively.

3.8. The Influence of the Cause of Prematurity And the percentage of RDS grade 3 or 4 in these 3 groups is
on the Severity of RDS (Table 4) 45%, 44%, and 31% respectively. The number of surfactant

doses received postnatally and the radiological severity of

The percentage of premature infants, who required > 2 RDS were not significantly associated with the cause of
doses of surfactant following spontaneous prematurity, in-  Prematurity (p-value 0.4 and 0.6 respectively).
duced prematurity for fetal arrhythmia and induced prema-

Table 4. Influence of the Cause of Prematurity on the Severity of RDS.

Cause de la prématurité

Characteristi Total, N= 118 Spontané N=66  ARCF,= 16 Pré&&lampsie N= 29 autre, N=7 p-value
Stade radio 0.6
MMH 1-2 70 (59%) 36 (55%) 9 (56%) 20 (69%) 5 (71%)

MMH 3-4 48 (41%) 30 (45%) 7 (44%) 9 (31%) 2 (29%)
nb.dose.curosurf 0.4

1 dose 88 (75%) 45 (68%) 13 (81%) 24 (83%) 6 (86%)

>2 doses 30 (25%) 21 (32%) 3 (19%) 5 (17%) 1 (14%)

3.9. The Impact of the Number of Doses of Antenatal Corticosteroid Therapy on the Use of Postnatal
Corticosteroid Therapy (Figure 8)

13% of patients who received 1 dose of antenatal corticosteroid therapy required postnatal corticosteroid therapy. Compared to
21% of patients who received 2 doses of antenatal corticosteroid therapy. The difference between the 2 groups is not statistically
significant (p value 0.763).
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Figure 8. Antenatal and Postnatal Corticosteroid Therapy.

3.10. The Impact of the Number of Doses of
Antenatal Corticosteroid Therapy on the
Complications of Prematurity (Table 5)

The durations of intubation and non-invasive ventilation
were not statistically different between the 2 groups with
respectively 1 [1-5] days and 4 [2-36] days in group 1, and 2
[1-5] days respectively. And 13 [3-39] days in group 2 (p =0.8
and 0.5 respectively).

In terms of complications, there were no statistically sig-
nificant differences between the two groups. Indeed, 16% of
patients in group 1 developed BPD compared to 17% in group

2 (p > 0.9). The risk of BPD was not significantly associated
with either birth weight or gestational age (OR = 0.99 and
0.96; p = 0.2 and 0.8 respectively). The frequency of IVH, all
grades combined, was 40% in group 1 and 33% in group 2
(p=0.3). The frequency of severe NEC was 0% in group 1 and
6.3% in group 2 (p=0.6).

The mortality rate, from all causes, was 17% and 20% in
groups 1 and 2 respectively (p > 0.9). In a multivariate anal-
ysis, the risk of death was associated within the limit of sig-
nificance with gestational age (OR = 1.46; p = 0.001) with a
reduction of 4% per additional week of gestation.

Table 5. Complications of prematurity according to the number of doses of antenatal corticosteroid therapy.

Cortico'des antenataux)

Total, N= 118 Demidose, N=23 Pleinedose N=95 p-value
durée.d’intubation 2.0(1.0,5.0) 1.0 (1.0,5.0) 2.0(1.0,5.0) 0.8
duré.VNI 12 (3, 39) 4(2, 36) 13 (3, 39) 0.5
pneumothorax 0.5
non 115 (97%) 22 (96%) 93 (98%)
oui 3(2.5%) 1 (4.3%) 2 (2.1%)
Hémorragie pulmo 0.046
non 111 (96%) 19 (86%) 92 (98%)
oui 5 (4.3%) 3 (14%) 2 (2.1%)
DBP >0.9
non 68 (83%) 16 (84%) 52 (83%)
oui 14 (17%) 3 (16%) 11 (17%)
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Cortico'dles antenataux)

Total, N= 118 Demidose, N=23 Pleinedose N=95 p-value
Unknown 36 4 32
HIV 0.3
non 73 (66%) 12 (60%) 61 (67%)
grade 1 11 (9.9%) 1 (5.0%) 10 (11%)
grade 2 14 (13%) 2 (10%) 12 (13%)
grade 3 5 (4.5%) 2 (10%) 3 (3.3%)
grade 4 8 (7.2%) 3 (15%) 5 (5.5%)
Unknown 7 3 4
durée.hopital 45 (11,67) 38 (18, 77) 45 (11, 65) 0.7
ECUN.s&vére 0.6
non 112 (95%) 23 (100%) 89 (94%)
oui 6 (5.1%) 0 (0%) 6 (6.3%)
D&és >0.9
oui 23 (19%) 4 (17%) 19 (20%)
Non (Vivant) 95 (81%) 19 (83%) 76 (80%)

4. Discussion

The main objective of our study is to evaluate the effec-
tiveness of a complete versus incomplete course of antenatal
corticosteroid therapy, on the number of doses of surfactant
received postnatally in a premature infant with RDS, by
comparing two groups: group 1 (1 dose of antenatal cortico-
steroid therapy) and group 2 (2 doses of antenatal cortico-
steroid therapy).

The clinical characteristics of the newborns were compa-
rable in the two groups (sex ratio, gestational age and birth
weight).

Roberge et al showed that the effect of antenatal cortico-
steroid therapy on the prevention of RDS is similar in male
and female newborns [8].

There was no statistically significant difference between
the two groups regarding IUGR. Miller et al [9] showed that
IUGR fetuses exposed to betamethasone have a disturbance in
cerebral blood flow which is not observed in healthy fetuses,
this contributes to an increased incidence of cell death. This
invite us to consider the indications for antenatal corticoster-
oid therapy in premature infants with [JUGR [10].

The main criterion in our study is the number of doses of
surfactant received postnatally (1 dose or > 2 doses) depend-
ing on the number of doses of antenatal corticosteroid therapy
(group 1 versus group 2). We did not find any statistically
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significant difference between the two groups regarding this
criterion.

The percentage of premature infants who received > 2
doses of surfactant is 30% and 25% for group 1 and 2 re-
spectively, with a p value 0.596, OR 0.73 and IC 95%, 0.25 to
2.37. This shows that just like a complete course, an incom-
plete course of antenatal corticosteroid therapy can also act on
the severity of RDS.

On the other hand, unlike a complete course of antenatal
corticosteroid therapy, there are very few studies concerning
the advantages of an incomplete course.

Costa et al [1], in a retrospective cohort study including 411
premature babies between 25 and 34 weeks divided into two
groups; Group 1 of 170 newborns exposed before delivery to a
single dose of 12 mg of betamethasone and group 2 of 241
newborns who did not receive antenatal corticosteroid therapy;
compared the results according to gestational age subclasses.
They found in the subgroup of 25 to 27 weeks that intubation
in the delivery room, surfactant treatment and PDA were less
frequent in the newborns of group 1 with also shorter duration
of ventilation and oxygen therapy. These results are compa-
rable to those of the subgroup 30 to 31 weeks. On the other
hand, no difference was found in the 28-29 weeks subgroup
and in the 32-34 weeks subgroup. Finally, they concluded that
the effects of an incomplete course of antenatal corticosteroid
therapy depend on the gestational age subgroups. Similarly,
Elimian et al [11], in a retrospective study including 229
premature babies between 23 and 34 weeks, divided into two
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groups; Group 1 of 125 newborns exposed to a dose of 12 mg
of dexamethasone and group 2 of 104 newborns who did not
receive antenatal corticosteroid therapy; concluded that an
incomplete course of antenatal corticosteroid therapy is as-
sociated with a reduction in the need for vasopressors, the rate
of IVH and neonatal mortality in premature newborns. Simi-
larly, Huang et al [12] showed that a single dose of antenatal
corticosteroid therapy can reduce the need for surfactants and
vasopressors in premature babies between 24 and 34 weeks.
This justify that obstetricians should not hesitate to prescribe
antenatal corticosteroids even if a complete course is not
feasible.

In our study, the antenatal corticosteroid therapy used was
betamethasone. It is the drug of choice for artificially im-
proving lung function. Regazzi et al [13] tried to understand
the effect of antenatal corticosteroid therapy on the lung
development of premature puppies. They concluded that it
acts on the development of gas exchange zones in the lungs,
rather than by stimulating the production of surfactant. An-
tenatal corticosteroid therapy accelerates lung maturation by
enhancing the production of type | pneumocytes, which
increase lung volume and compliance, and type Il pneumo-
cytes, which produce surfactant and reduce tension in the
alveoli, to help prevent atelectasis and optimize gas exchange
[14].

Betamethasone is a fluorinated corticosteroid that has weak
mineralocorticoid activity. After a single treatment, it does not
inhibit the adrenal response to postnatal stress; however,
repeated courses can induce adrenal depression if a stressful
event occurs after birth [15].

By looking for other factors that could influence the num-
ber of doses of surfactant received, we found that the term, the
presence of an infection, and the severity in the delivery room
(intubation, resuscitation, etc.) seem to influence the number
of doses of surfactant received. We will compare the influence
of each of these factors compared to the literature.

The study about the influence of the term on the number of
doses of surfactants shows that the percentage of premature
babies who needed > 2 doses of surfactant between 32 and 37
weeks, between 28 and 32 weeks and in very premature
babies < 28 SA is 33%, 14% and 39% respectively with a
statistically significant difference between the 3 groups (p <
0.001). Our results are not correlated with the data available in
the literature which show that the radiological severity of
RDS is inversely proportional to gestational age [16]. This
may be due to the fact that we tend to intervene less early on
RDS in premature babies between 32 and 37 weeks, and that
we only intervene for very severe RDS, which explains why
they immediately need more doses of surfactant. We add that
the indications for surfactant treatment in our department
depend on the radiological grade of the RDS and the clinical
severity. Knowing that this grade is defined by the neonatol-
ogist on call, who is not always the same, and not by the
radiologist; this may create bias in our study.

Our study shows that neonatal sepsis increases the severity
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of RDS, which is not correlated with literature data. We found
that 58% of preterm infants with confirmed neonatal sepsis
required >2 doses of surfactants. Compared to 17% of prem-
ature babies without risk of neonatal sepsis (p=0.012). This
can be explained by the fact that during data collection we
considered as confirmed neonatal sepsis all those who had a
positive blood culture but also probable neonatal sepsis who
had negative blood cultures and had received > 7 days of
antibiotics. Westover et al showed that experimentally in-
duced intrauterine infection in sheep causes an early increase
in surfactant in premature lungs improving lung function and
compliance, consistent with a reduced risk of RDS in human
infants exposed to infection before birth [17].

We observed in our study that premature babies in the de-
livery room who were intubated with or without drug admin-
istration required more doses of surfactant. Some were intu-
bated severe RDS at birth, and others were intubated for other
reasons. In the delivery room, the American Academy of
Pediatrics [18] recommends the use of early non-invasive
ventilation such as CPAP immediately after birth in premature
infants, with secondary administration of exogenous surfac-
tant if necessary (level of evidence 1). If mechanical ventila-
tion is essential, extubation should be performed as soon as
possible in order to reduce morbidity and mortality [18]. In
our cohort, we did an immediate intubation in the delivery
room in 11 cases (48%) in group 1 compared to 48 cases (51%)
in group 2. This remains high compared to the data collected
in EPIPAGE 2 with an incidence of 37% [19]. In our cohort,
the risk of intubation in the delivery room was significantly
associated with gestational age (OR = 0.88; p < 0.001) with a
reduction in the risk of intubation of 12% per additional week
of gestation.

Surfactant admministration was done by tracheal intubation
in more than 95% of cases in our 2 groups. This technique is
invasive, new methods of administering of exogenous sur-
factant have emerged [20]. The “InSurE” method which
reduces the use of mechanical ventilation [21, 22], and the
minimally invasive “LISA” method which reduces the dura-
tion of mechanical ventilation, the incidence of BPD and
death compared to the method “InSurE” [23, 24]. In our
department, InSurk and LISA were still very little practiced at
the time of the study. Indeed, only 1 and 2 patients in group 1,
and 2 and 3 patients in group 2 were able to benefit from the
LISA and InSurE method respectively. This is due to the fact
that intubations and invasive procedures are not performed
without sedation in our department, this is why the child often
remains under the effect of sedation after InSurE, making
early extubation difficult. The LISA method was started in our
department in May 2019 and is now increasingly practiced
since the introduction of a Ketamine sedation protocol.

We did not find a statistically significant difference in the
radiological grade of RDS depending on the time between the
last dose of antenatal corticosteroid therapy and delivery.
Antenatal corticosteroids are most effective in reducing the
risk of RDS in pregnancies that deliver 24 hours and up to 7
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days after administration of the second dose of antenatal
corticosteroids [25]. On the other hand, Kinalski et al [26]
showed that treatment lasting less than 24 hours can also
improve results, which is comparable to what was found in
our study. Among those born less than 12 hours after the last
dose of antenatal corticosteroid therapy, 40% developed RDS
grade 3-4 compared to 37% of those born more than 24 hours
after the last dose of antenatal corticosteroid therapy, and the
difference is not statistically significant, with a p value of 0.2.
Roberts et al [27] showed that antenatal corticosteroid therapy
reduces neonatal mortality even when infants are born less
than 24 hours after administration of the first dose (RR 0.53,
95% CI 0.29-0.96, four studies, 295 infants). Saldarfe-Garc &
et al [28] showed that a single dose of betamethasone up to 3
hours before delivery can reduce the severity of RDS as well
as other severe complications of prematurity, especially in
non-tertiary hospitals. Regarding the interval between the two
doses of betamethasone, M Haas et al [29] concluded that
administering betamethasone at 12-hour intervals can result in
similar neonatal outcomes compared to the standard 24-hour
regimen, When the delivery occurs within 48 hours after
starting the treatment.

In our study, we observed that the cause of prematurity does
not influence the severity of RDS. Whether spontaneous or
induced delivery for preeclampsia or fetal arrythmia or other,
there is no effect on the radiological grade of RDS, nor the
number of surfactant doses received postnatally. Lee et al [30]
conducted a retrospective study including 257 premature
babies between 24 and 32 weeks, divided into two groups
according to the etiology of premature birth. Group 1 spon-
taneous prematurity and group 2 induced prematurity. They
concluded that the RDS level is higher after induced prema-
turity; This finding supports the idea that spontaneous preterm
labor is adaptive in nature.

Postnatal corticosteroid therapy was used in 16% of pa-
tients in group 1 compared to 17% of patients in group 2. The
molecule used was betamethasone with a short course of 3
days with the aim of successful extubation and/or to reduce
the severity of a BPD. No statistically significant difference
between the two groups (p= 0.763). We concluded that the
number of doses of antenatal corticosteroid therapy does not
influence the use of postnatal corticosteroids.

Antenatal corticosteroid therapy induces structural and
functional lung maturation, while postnatal corticosteroid
therapy treats lung inflammation and support lung develop-
ment [31]. Therefore, antenatal and postnatal corticosteroid
therapy have been proposed for many years as interventions to
prevent RDS and BPD in premature newborns, respectively
[31]. There is little literature regarding the influence of the
number of doses of antenatal corticosteroid therapy on post-
natal corticosteroid therapy.

The use of postnatal corticosteroid therapy remains con-
troversial. Dexamethasone reduces the risk of BPD and in-
creases the chances of extubation but at the expense of an
increased risk of neurological sequelae such as cerebral palsy,
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especially if it is used during the first week [21]. In 2019, the
European Consensus Guidelines on the Management of Res-
piratory Distress Syndrome recommends the administration
of low dose dexamethasone to facilitate extubation in new-
borns who require conventional ventilation after 1 to 2 weeks
(grade A2 recommendation) [21].

In our population, 16% of patients in group 1 developed
BPD compared to 17% in group 2 (p > 0.9). The risk of oc-
currence of BPD was not significantly associated with the
number of doses of antenatal corticosteroid therapy. There are
very few studies concerning the influence of the number of
doses of antenatal corticosteroid therapy on the occurrence of
BPD. The risk of BPD was not significantly associated with
either birth weight or gestational age (OR =0.99 and 0.98 ¢; p
=0.29 and 0.64 respectively), on the other hand literature data
shows that BPD is inversely proportional to term [32], but
perhaps the number was insufficient to demonstrate it. Simi-
larly, Lamboley-Gilmert G et al [33] found that the risk fac-
tors for BPD were: small gestational age, low birth weight,
poor response to the first dose of surfactant, the presence of
pneumothorax or pulmonary hemorrhage and persistence
ductus arteriosus.

The mortality rate was 17% and 20% in groups 1 and 2,
respectively (p=0.9). In a multivariate analysis, the risk of
death is significantly with gestational age (OR=0.95; p=0.05)
with a reduction of 4% per additional week of gestation in-
dependently of the number of doses of antenatal corticosteroid
therapy (OR=0.99; p=0.98). It was also associated with the
occurrence of BPD (OR=0.74; p=0.0008) independently of
the number of doses of antenatal corticosteroid therapy
(OR=1.042; p=0.54).

We also found that the durations of intubation and
non-invasive ventilation were not statistically different be-
tween the 2 groups (p = 0.8 and 0.5 respectively).

In terms of complications specific to prematurity, IVH was
noted in 40% in group 1 and 33% in group 2 (p = 0.3). These
results are comparable to those of EPIPAGE 2 with an inci-
dence of 36% for all stages combined. In our patients, the
severity of IVH was not significantly associated with the
number of doses of antenatal corticosteroid therapy (p =
0.286). We observed more IVH grade 3-4 in group 1 than in
group 2, but the difference is not statistically significant. Baud
et al [34] conducted a study of 883 premature babies between
24 and 31 weeks, divided into 3 groups. Group 1 received a
course of betamethasone before delivery, group 2 received a
course of dexamethasone before delivery and group 3 did not
receive antenatal corticosteroid therapy. They concluded that
antenatal exposure to betamethasone but not dexamethasone
is associated with a reduced risk of cystic periventricular
leukomalacia in very premature newborns.

Severe NEC was noted in 0% in group 1 and 6.3% in group
2 (p=0.6). No statistically significant difference between the
two groups.

Antenatal corticosteroid therapy is associated with a sig-
nificant reduction in neonatal mortality, RDS and IVH rates


http://www.sciencepg.com/journal/ajp

American Journal of Pediatrics

http://www.sciencepg.com/journal/ajp

[14]. A Cochrane review of 21 studies (3885 women and 4269
infants) showed that treating women at risk of preterm birth
with a single course of antenatal corticosteroids reduced the
risk of mortality by 31% (95% CI 19-42 %), RDS 44% (95%
Cl 31-57%) and IVH 46% (95% CI 31% to 67%) [14]. An-
tenatal corticosteroid therapy is also associated with a reduc-
tion in necrotizing enterocolitis, respiratory support, intensive
care admissions, and systemic infections in the first 48 hours
of life compared with no treatment or placebo treatment. [14].

W | Anyaegbunam et al [35] showed that corticosteroids
are used in less than 20% of eligible patients. This trend will
likely be considered as an unacceptable deviation from the
standards of appropriate care. Antenatal counseling programs
should educate pregnant women on the early recognition of
conditions that may lead to premature birth. This approach
would ensure early presentation and initiation of treatment.

M Kinalski et al [26] showed that the benefits derived from
antenatal corticosteroid therapy is added to those of postnatal
surfactant, making the latter more effective.

5. Conclusion

A complete course of antenatal corticosteroid therapy is
recommended between 24 weeks and 34 weeks; it reduces the
risk of developing RDS in premature babies. However, there
are very few studies concerning the advantages of an incom-
plete course of antenatal corticosteroid therapy, hence the
interest in carrying out this study to evaluate the effectiveness
of a complete versus incomplete course of antenatal cortico-
steroid therapy, on the number of doses of surfactant received
postnatally in a premature baby with hyaline membrane
disease.

The number of doses of surfactant received postnatally is
influenced by the term of birth, the presence of an neonatal
sepsis and by resuscitation in the delivery room. The severity
of RDS is not influenced either by the interval between the
last dose of antenatal corticosteroid therapy or by the cause of
prematurity.

Our study does not seem to show a statistically significant
difference between 1 and 2 doses of antenatal corticosteroid
therapy, in terms of clinical and radiological severity of RDS
and in terms of the number of doses of surfactant necessary.

Likewise, no statistically significant difference was
demonstrated in clinical improvement (duration of intubation,
duration of non-invasive ventilation), in the need for postnatal
corticosteroid therapy and in the risk of occurrence of mor-
bidity and mortality (mortality rate, occurrence of BPD, IVH,
severe NEC) between two groups of patients who received 1
dose or two doses of antenatal corticosteroid therapy.

However, other prospective randomized studies should be
considered for a formal determination of the neonatal effects
of a complete versus incomplete course of antenatal cortico-
steroid therapy, including BETADOSE, a double-blind, mul-
ticenter, randomized controlled trial testing the hypothesis
that an imcomplete course of antenatal betamethasone is
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non-inferior to treatment with the full dose.
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