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Abstract

Background: Preterm delivery is still one of the main causes of neonatal morbidity and mortality. Timely implementation
of antenatal corticosteroids (ACS) for patients at high-risk of preterm delivery reduces the risk of prematurity
complications. The greatest benefits are observed within 7-14 days from the ACS administration. However,
implementation of corticosteroids to a patient who does not deliver within this period could be associated with numerous
negative consequences for the mother and fetus. The aim of the study was to estimate whether pregnant women were
properly qualified for ACS treatment, defined as the proportion of women which delivered prematurely within 7 and 14
days from administration.

Methods: A retrospective study conducted at the Department of Perinatology of Medical University of Lodz Poland. The
study analysed 146 cases of ACS administration among patients in the period from January 2021 to July 2022. Data was
reviewed in terms of comorbidities, obstetric history, indications for ACS, administration of tocolytics, cervical pessary or
cerclage application, vaginal progesterone intake and time from administration of steroids to delivery as well as selected
neonatal outcomes.

Results: Only 31,5% of patients delivered within 7 days and 35,6% within 14 days from ACS administration. The main
indication for ACS administration was risk of premature delivery (uterine contractions) (47,2%), short cervical length
(25,3%) and preterm premature rupture of membranes (13%). Although, if we analyse the group that delivered within 14
days from corticosteroids treatment it includes: 18 out of 19 women diagnosed with pPROM (94,7%), 21 out of 69 patients
with risk of premature delivery (30%), and 5 out of 37 patients where indication was short cervical length (13%).
Conclusions: The majority of patients after ACS intake do not deliver in the optimal period from the administration of

treatment. Before implementing ACS, it is necessary to select patients with a real risk of premature delivery.
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Introduction

Preterm delivery (PTD) is still one of the main causes
of neonatal morbidity and mortality around the
world.  Timely implementation of antenatal
corticosteroids (ACS) for patients at high-risk of
preterm delivery reduces the chance of prematurity
complications for new-born [1]. The greatest benefits
of antenatal corticosteroids are observed within 7 days
from the drug administration [2]. However,
implementation of corticosteroids to a patient who
does not deliver within this period could be associated
with numerous consequences for the mother and
fetus. From the fetus perspective most important long-
term complications of antenatal corticosteroids intake
may be reduced brain development, higher blood
pressure in adolescence, as well as some mental and
behavioural disorders [3, 4]. That is why proper
identification of PTD symptoms and proper
implementation of antenatal corticosteroids is crucial
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for future proper development of a child. The aim of
the study was to estimate whether pregnant women
were properly qualified for ACS treatment, defined as
the proportion of women that delivered prematurely
within 7(optimal time) to 14 (suboptimal time) days
from administration.

Materials and Methods

This study analyses the medical history of 146 patients
who underwent antenatal corticosteroids treatment
between January 2021 and July 2022 in the
Department of Perinatology of Medical University of
Lodz (Poland). Electronic and paper documentation
of mothers and new-borns were used to obtain data.
In case of maternal status age, gestational age, parity,
comorbidity and history of previous and current
pregnancies was analysed. Antenatal corticosteroids
administration was reviewed in terms of week of
implementation, number of doses and courses of
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corticosteroids. Time between steroids administration
and delivery was assessed as well as early neonatal
outcomes (birth weight, APGAR score). Each
parameter was calculated and analysed from data
collected from the hospital register. Data was
collected and reviewed using Microsoft Excel Office.

Table 1: Patients Age Distribution.
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Results

Age of analysed mothers ranged between 17 and 44
years with an average of 30-31 years old. Exact age
distribution is presented in Table 1.

Age in years

Number of Patient (Percent)

<=19

4(2,7%)

20-25

11 (7,5%)

26-30

41 (28,1%)

31-35

61 (41,8%)

3540

25(17,1)

>40

42,7

Paritary status of mothers who were qualified to
antenatal corticosteroids presented accordingly - 51

(34,9%) primigravidas and 95 (65,1%) multigravidas.
Analysed group includes 7 twin pregnancies. In the

Table 2: Comorbidities within Study Group.

study group 20 of the patients had a history of preterm
delivery. Among patients several other comorbidities
were found as presented in Table 2.

Comorbidity Number of | Number of women with Number of women Number of women
women comorbidity that with comorbidity that with comorbidity
(Percentage) | delivered within 7 days | delivered within 7-14 that delivered
from ACS days from ACS prematurely
History of preterm 20 (13,7%) 3 0 4
delivery
Diabetes 22 (15,1%) 2 0 5
Obesity 24 (16,4%) 8 0 13
(Defined as BMI>=30)
Hypertension 23 (15,8%) 11 18
Nicotinism 9 (6,2%) 2 1 6

Patients received antenatal corticosteroids between
23th and 34th week of pregnancy. One of the patients
after consultation with the neonatology team received
treatment in the 35th week of pregnancy. In the
analysed group 3 patients received two full courses of
antenatal corticosteroids. In 15 cases full courses of
antenatal corticosteroids were given before patients
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were transferred to our department and in 2 cases
ACS were continued in our department after the first
dose received outside. Distribution of ACS
administration among patients in particular weeks of
pregnancy is presented in the Graph 1. Three of
patients that received multiple courses were excluded.
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Distribution of ACS administration

—umber of patients

Graph 1: Distribution of gestational age at ACS administration.

ambiguous. Outside
other treatments

Course of ACS (two doses of Betamethasone 12 mg outside our hospital are

antenatal corticosteroids were

i.m) was completed in 133 cases. 10 patients received
only one course because of premature delivery, and 1
patient was discharged from hospital after 1st dose on
her request. Data of 2 patients who received steroids

provided to prevent premature delivery and are
presented in Table 3.

Tabel 3: Treatments Implemented to Prevent Preterm Delivery

Treatments implemented to Number of patients
prevent preterm delivery (Percentage)
Atosiban 57 (39,0%)
Progesterone supplementation 96 (65,8%)
Magnesium sulfate 62 (42,5%)
Cervical pessary 33 (22,6%)
Cervical cerclage 6 (4,1%)

The main indications for antenatal corticosteroids
treatment was high risk of preterm delivery (defined
as uterine contractions) (n = 69; 47,2%), short cervical
length (n=37; 25,3%) and preterm premature rupture

Table 4: Indications for ACS administration.

of membranes (n=19; 13%). Other indications are
presented in Table 4. Some patients presented several
indications for ACS administration.

Indications for ACS administration Number of patients (percentage)
Uterine contractions 69 (47,3%)
Suspected fetal distress 5 (3,4%)
Vaginal bleeding 8 (5,5%)
Fetal growth restriction (FGR) 6 (4,1%)
Preterm premature rupture of membranes 19 (13,0%)
Hypertensive disorders of pregnancy 10 (6,8%)
Short cervical length 37 (25,3%)
Other pathology of pregnancy (ex. 5 (3,4%)
cholestasis of pregnancy, twin pregnancy)
Maternal indications unrelated to pregnancy 2 (1,4%)
Not known indication (received outside our 13 (8,9%)
department)

In the analyzed group 46 (31,5 %) of patients
delivered prematurely within 7 days from the
antenatal corticosteroids course and 52 (35,6%)
delivered within 14 days. Group that delivered within
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14 days from corticosteroids treatment includes: 18
out of 19 women diagnosed with pPROM (94,7%),
21 out of 69 patients with risk of premature delivery
(30%), and 5 out of 37 patients where indication was
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short cervical length (13%). A comparison of
indications for ACS administration and delivery
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within 7 and 14 days from treatment is presented in

Graph 2.

Indications for ACS administration and number of patients that
delivered within optimal {7 days) and suboptimal (14 days) time

69

| Mumbor of patient< with indication

Mumber of patients that delivere

xd within 7-14 days

Graph 2: Treatments implemented to prevent preterm delivery.

In further analysis of deliveries 72 out of 146 (49,3%)
patients gave birth prematurely (before 37 weeks of
pregnancy) and 48 (32,9%) delivered after 37 weeks.
Among analyzed births 77 (52,7%) were delivered via
cesarean section, 37 (25,3%) vaginally and 4 (2,7%)
by forceps delivery. Data of deliveries of 26 (17,8%)
women who were discharged from the hospital after
receiving treatment are unknown. All newborns that
were delivered in our hospital (including 7 twins) were
assessed using Apgar score after Ist and 10th minute
of life. 75 of the newborns were born in general good
condition and received Apgar score >7 after Ist
minute. Apgar score between 7-4 was given to 49 of
infants. Only 3 newborns received Apgar score after
Ist minute less than 4 points. Exam after 10th minute
presented accordingly, 106 newborns received Apgar
score >7 points, 19 of them received 4-7 points and
none of the newborns was assessed after 10 min as in
general bad condition (Apgar <4 points).

Discussion

Preterm delivery is still to this day one of the main
problems of modern obstetrics since it’s associated
with a high amount of neonatal morbidity and
mortality. As study showed - timely administration of
antenatal corticosteroids treatment can reduce many
complications of prematurity, such as respiratory
distress  syndrome, intracranial = haemorrhage,
necrotizing enterocolitis and perinatal death and
others [1]. Greatest benefits of ACS treatment are
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shown within 7 days after full course administration.
However even a single dose of corticosteroids may
improve neonatal outcomes [2]. On the other hand,
implementation of antenatal corticosteroids to a
patient who does not deliver within an optimal period
from treatment is associated with many negative
consequences for new-born such as
neurodevelopmental issues, mental and behavioural
disorders, reduced brain growth and higher diastolic
pressure and type 2 diabetes in adolescence and many
more [3,4].

In our analysis optimal timing of ACS (within 7 days
from administration) was reported in 46 cases (31,5
%). 6 (4,1%) women gave birth in suboptimal time
from corticosteroids administration (7-14 days). In
total we received results of 52 (35,6%) cases of delivery
within 14 days from ACS intake. In comparison, in
study done by HI Levin [5]. ACS was given in optimal
time (up to 7 days before birth) in 238 cases (40,4%)
and study done by Jolande 143 [6] (41%) delivered
within 7 days from the complete course. A study
conducted in Germany showed that only 25/120
women (20.8%) delivered within the optimal time
window of 1-7 days after
application. 5/120 women (4.2%) only received one
dose of antenatal steroids before birth and 3/120
(2.5%) gave birth within 8 to 14 days after antenatal
steroids. Most women gave birth more than 14 days

after steroid application (72.5%, 87/120) [7]. In

comparison, Smith et al. study resulted in 401

antenatal steroid
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(31.8%) and 569 women (45.1%) that received ACS
within<7 days and<14 days before birth,
respectively, and 203 (16.1%) ultimately gave birth at
term [8]. The most common indications for antenatal
corticosteroids in our study were high risk of preterm
delivery (uterine contractions) (n= 69, 47,2%), short
cervical length (n=37, 25,3%) and preterm premature
rupture of membranes (n=19, 13%). This result
differs from analyzed group obtain by HI Levin [5]
where results of most common indications present as
follows: hypertensive disorders of pregnancy (n=145,
24,6%), uterine contractions (n=132, 22,4%) and
preterm premature rupture of membranes (n=130,
22,1%). Preeclampsia as an indication with the
highest results of preterm delivery within optimal
time from administration was also presented in
Humbeck’s study [7].

If we compare group of indications for antenatal
corticosteroids and patients who actually delivered
within 7 and 14 days from administration the most
reliable (outside of planned premature delivery) were:
preterm premature rupture of membranes (7 days: 15
out of 19; 78,9%; 14 days: 18 out of 19 patients;
94,7%), hypertensive disorders of pregnancy (7 days:
6 out of 10; 60 %; 14 days: 7 out of 10; 70%) and
suspected fetal distress (7 days: 3 out of 5; 60%; 14
days: 3 out of 5; 60%). Other indications showed
efficacy in equal or less than 50% of cases. Outcomes
of this comparison in a study done by HI Levin [5]
presented only one induction with efficiency higher
than 50% - hypertensive disorder in pregnancy
(62,1%), the second most efficient indication was
preterm premature rupture of membranes (46,2%).
Study conducted by Smith [8] showed the proportion
of women who received ACS within 7 days before
birth was highest for women with preeclampsia
(50.4%), and was lowest for women with an incidental
finding of a short cervix (8.4%). On the other hand,
in a study done by the Jolande [6] group of women
with multiple indications was excluded and delivered
within 7 days in 58% cases, the next indications were
fetal intrauterine growth restriction (54%), preterm
premature rupture of membranes and hypertensive
disorders (PE/HELLP). Humbeck showed that
women with preeclampsia (60%), PPROM (31%),
and FGR (30%) had the highest rates of delivery
within the optimal time window [8]. Although the
percentage distribution of indications for ACS
administration with the highest rate of delivery within
14 days varies depending on the study, there are
indications that are repetitive among them.
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ISSN:2993-0871 BioRes Scientia Publishers

Selection of patients with high risk of preterm delivery
is still very hard, therefore we should find and use
other predictors to better determine that group.
Among the tools used to select patients with the risk
of PTD we can list several biomarkers like placental
alpha microglobulin-1 (PAMG-1), insulin-like growth
factor binding protein-1 (IGFBP-1) and fetal
fibronectin (FFN) as well as ultrasound cervical length
(CL) measurement. The effectiveness of these
methods varies between studies, but results of PAMG-
1 detection are very promising. However, until a
perfect method of selecting patients is invented, it is
worth combining available methods to better detect

the high-risk group [9, 10, 11, 12].

Conclusions

Our observational data indicate that most pregnant
women do not give birth within optimal time from
administration of antenatal steroids.

Before implementing antenatal corticosteroids, it is
necessary to select patients with a real risk of
premature delivery.

To better determinant patients’ group with risk of
PTD within 7 days from ACS administration it is
worth using additional tools for selection.
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