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ABSTRACT
Objectives: This study was conducted because of conflicting data on the role of corticosteroids administered before delivery 
in the late premature period. The aim of the study was to assess the frequency of respiratory disorders in 'late premature 
infants' and the impact of using prenatal steroid therapy. 

Material and methods: The study included 513 newborns born between the 34–36 week of pregnancy. They were divided 
into two groups. In the first group, there were 439 newborns (85.58%) who did not receive prenatal steroid therapy, and in 
the second group, there were 74 newborns (14.42%) born after the prenatal steroid course. The frequency of occurrence of 
respiratory disorders requiring the use of non-invasive respiratory support methods as well as intubation and mechanical 
ventilation was compared in both groups. 

Results: In the group of premature infants after steroid therapy 43/74 (58.12%) did not require respiratory support compared 
to the group of infants without prenatal steroid therapy where in 368/439 (83.8%) cases no respiratory disorders were found. 

Conclusions: If there is a risk of preterm labor in the 34–36 week of pregnancy, the use of steroid therapy should be 
considered. Steroidotherapy at this moment of gestation may not be such beneficial, like in the more premature delivery, 
before 34 weeks of pregnancy.
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INTRODUCTION
Preterm labor is a serious health problem around  

the world and is associated with other challenges to doctors,  
in comparison to the cases of term newborns [1]. Late pre-
term labors between 34–36 week account for approximately 
75% of all preterm labors and are the fastest-growing sub-
group of premature infants [2]. Fortunately, the increase 
in the incidence of late preterm deliveries has stalled in 
recent years, and the estimated frequency of occurrence in 
2013 was 8.0% and remains on a similar level until now [3]. 
Preterm infants stay longer in hospital and generate higher 
care costs. They are also at higher risk of developing some 
diseases (hypoglycemia, hypothermia, eating problems, 
sudden infant death syndrome), as well as three times higher 

mortality compared to full-term newborns. More than 1/3 of 
premature infants requires a stay in the neonatal intensive 
care unit, mainly due to respiratory system diseases [5].

Hence, the potential public health effects as well as  
the economic effects of reducing the incidence of late pre-
maturity complications by administering glucocorticoids 
before labor, are worth investigating.

Compared with infants delivered between the 39  
and 40 week of pregnancy, infants delivered in the 34 week 
are at higher risk for respiratory complications, including 
RDS/hyaline disease of the newborn [odds ratio (OR): 40.1; 
95% CI: 32.0–50.3], transient tachypnea of the newborn 
(OR: 14.7; 95% CI: 11.7–18.4), pneumonia (OR: 7.6; 95% CI: 
5.2–11.2), respiratory failure (OR: 10.5; 95% CI: 6.9–16.1),  
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and the need to assist breathing with a respirator (OR: 13.9; 
95% CI: 11.0–17.6). The risk of lung disease incidence de-
creases with increasing gestational age at delivery [6].

In 1972 Liggins and Howie started looking for a method 
to reduce the occurrence of respiratory diseases in the group 
of premature newborns. They published a study, in which 
they proved the beneficial effect of prenatal corticosteroid 
therapy in cases of inevitable deliveries before the 32nd 
weeks of pregnancy [7]. The premise of the therapy is to 
stimulate faster development of the newborn's lungs so that 
they reach the level of maturity sufficient for efficient work 
in the extrauterine environment. Such treatment reduces 
the incidence of the respiratory distress syndrome (RDS) 
and the incidence of intraventricular bleeding or necrotizing 
enterocolitis (NEC) [8].

The use of corticosteroids in the prenatal period,  
in cases of risk of preterm labor, gained popularity after  
the National Institute of Child Health and Human Develop-
ment (NICHD) consensus meeting in 1994 [9]. There have 
been recommendations that corticosteroids should be given 
to all women with a gestational age of 24–34 at risk of 
preterm labor, which is now the standard of antenatal care. 
However, there is no unambiguous data to support treat-
ment with corticosteroids in the late premature period [2].

Currently, numerous studies on the influence of beta-
methasone administration before parturition on the in-
cidence of late prematurity complications from the res-
piratory system in newborns are being developed [10]. 
C. Gyamfi-Bannerman et al. [10] investigated the effect of 
administering betamethasone in two injections at a dose  
of 12 mg to pregnant patients from 34–36 weeks, who were 
at high risk of late preterm delivery, on the incidence of com-
plications in newborns. Severe respiratory complications, 
transient neonatal rapid breathing, the need for surfactant 
and bronchopulmonary dysplasia were less common in the 
betamethasone treatment group compared to the placebo. 
However, it was associated with a higher incidence of hypo-
glycaemia in newborns in the test group. 

Objectives
This study was conducted because of conflicting data 

on the role of corticosteroids administered before delivery 
in the late premature period. The aim of the study was to as-
sess the frequency of respiratory disorders in 'late premature 
infants' and the impact of using prenatal steroid therapy.

MATERIAL AND METHODS
The study included 513 newborns born between  

the 34–36 week of pregnancy. They were divided into two 
groups. In the first group, there were 439 newborns (85.58%) 
who did not receive prenatal steroid therapy, and in the 
second group, there were 74 newborns (14.42%) born after 
the prenatal steroid course. The frequency of occurrence 
of respiratory disorders requiring the use of non-invasive 
respiratory support methods as well as intubation and me-
chanical ventilation was compared in both groups.

RESULTS
In the group of premature infants after steroid ther-

apy 43/74 (58.12%) did not require respiratory support.  
In 27/74 newborns (36.49%), respiratory disorders requir-
ing non-invasive ventilation were found. 4/74 (5.41%) of 
the infants required intubation and mechanical ventilation.

In the group of infants without prenatal steroid ther-
apy 368/439 (83.8%) no respiratory disorders were found. 
55/439 (12.53%) infants had breathing disorders requiring 
the use of non-invasive breathing support methods (CPAP, 
Duopap), and 16/439 (3.65%) infants had respiratory failure 
requiring intubation and mechanical ventilation (Tab. 1).

DISCUSSION
The effect of the administration of antenatal corticoster-

oids in the late premature period is controversial. Data con-
cerning lack of a beneficial effect of prenatal steroid therapy 
in 'late premature infants' might be found in literature.

Mohammad K. Ramadan et al. [2] described 295 chil-
dren who were divided into two groups: the test group 

Table 1. Incidence of respiratory disorders

Steroids No steroids

n % n %

No respiratory distress 43 58.1 368 83.8

Non-invasive ventilation 27 36.5 55 12.5

Mechanical ventilation 4 5.4 16 3.6

Total 74 100.0 439 100.0

Chi 2 = 28.471; p = 0.0000
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(n = 74 patients) of neonates who received corticosteroids 
and the control group (n = 221) of patients who did not 
receive treatment. There was no statistically significant dif-
ference in the incidence of any adverse neonatal morbid-
ity (47.3% vs to 40.7%) or in the percentage of neonatal 
morbidity composite (34.4% vs to 37.8%) between those 
two groups. Moreover, there was no statistically signifi-
cant difference in the frequency of admitting newborns to  
the intensive care unit, and in the occurrence of acute res-
piratory distress syndrome, transient neonatal tachypnea, 
hypothermia, and the need for phototherapy. The presented 
studies clearly showed that administering corticosteroids 
before delivery to patients with late preterm labor does 
not reduce the incidence of short-term complications  
in newborns [14]. Porto et al. [11] also investigated the effect 
of corticosteroid treatment at 34–36 week of pregnancy. 
Their analysis included 143 treated patients and 130 of 
control group participants. Conclusions drawn from their 
research clearly indicated no reduction in the incidence of 
respiratory disorders in newborns whose mothers received 
corticosteroids [11].

The use of antenatal corticosteroids in LPP is supported 
by a retrospective cohort study of women conducted by 
Yinon et al. [12]. Women underwent amniocentesis to deter-
mine fetal lung maturity at 34–37 weeks of gestation [12]. 
Patients with negative results were divided into two groups: 
the test group treated with betamethasone (n = 83 women) 
and the control group in which the patients did not receive 
betamethasone therapy (n = 84 women). The study showed 
that the administration of steroids in the antenatal period 
after 34 weeks of pregnancy resulted in an improvement 
in neonatal results and should be considered, if the fetal 
lung immaturity is documented. The influence of prenatal 
steroids use was also investigated by Kamatkar S et al. 
[13]. Pregnant women were given two intramuscular injec-
tions containing 12 mg of betamethasone (equal parts of 
betamethasone sodium phosphate and betamethasone 
acetate) to the group after antenatal steroid therapy or its 
equivalent in form of placebo given 24 hours apart (placebo 
group). Researchers in their study showed that the use of 
noninvasive ventillation high-flow nasal cannula for at least 
two consecutive hours, or oxygen therapy of at least 0.30 for 
at least four uninterrupted hours, or mechanical ventilation 
was lower in the treatment group compared to placebo.  
Their studies show that the benefits of treating prema-
ture babies up to 34 weeks gestation clearly outweigh the 
risks of ACS. Still, this conclusion is less certain for prema-
ture babies between 34- and 37-weeks gestation due to  
the direct side effect of late steroid use, which was transient 
hypoglycaemia in the treatment group. Gyamfi-Banner-
man C et al. [10] also observed a more frequent occurrence 

of hypoglycaemia in the newborns of the betamethasone 
group — hypoglycaemia occurred in 24.0% of newborns 
from the research group, while in the placebo group it was 
found in 15.0% [15].

Our study found a significantly higher incidence of res-
piratory disorders requiring treatment in the group of chil-
dren after prenatal steroids when compared to the control 
group (83.8 vs 58.1%).

Respiratory disorders requiring the use of non-invasive 
methods of ventilation were more frequent in newborns 
from the steroid treatment group (p < 0.05). In this group, 
severe respiratory disorders requiring intubation and me-
chanical ventilation were also more frequent (5.4 vs 3.6%), 
taking that into consideration, the difference was also sta-
tistically significant p < 0.05).

CONCLUSIONS
If there is a risk of preterm labor in the 34–36 week of 

pregnancy, the use of steroid therapy should be considered. 
Steroidotherapy at this moment of gestation may not be 
such beneficial, like in the more premature delivery, before 
34 weeks of pregnancy.
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