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ABSTRACT: The objective of this study was to evaluate the impact
of corticosteroid use and magnesium sulfate administration in
newborns at 32 weeks of gestation. This was a cross-sectional study
including 132 patients divided into three groups: complete cycle of
corticosteroid and magnesium sulfate (n = 62), corticosteroid only
(n=22), and no treatment (n = 48), and the outcomes assessed were
neonatal intensive care unit admission (NICU), respiratory distress
syndrome (RDS), mechanical ventilation (MV), neurological
impairment (NI), and death, with data analyzed at a significance
level of p < 0.05. The outcomes differed mainly regarding the need
for NICU admission, which was less frequent in the complete cycle
group (n = 3) and in the corticosteroid-only group (n = 1) compared
with the no-treatment group (n = 10), and there was also a lower
need for mechanical ventilation in the complete cycle group (n = 5)
and in the corticosteroid-only group (n = 4). It is concluded that
corticosteroid therapy, whether associated or not with magnesium
sulfate, had a positive impact by reducing the need for NICU
admission and mechanical ventilation.

Kevyworps: Coricosteroids; Gestational; Magnesium Sulfate.

ReEsumo: O objetivo foi avaliar o impacto do uso do corticoide e
sulfato de magnésio em recém-nascidos de 32 semanas. Estudo de
corte transversal contendo 132 pacientes divididos em grupos: ciclo
completo de corticoide e sulfato de magnésio (n=62), apenas
corticoide (n=22) e sem tratamento (n=48). Os desfechos avaliados
foram; UTI neonatal (UTIneo), sindrome do desconforto respiratério
(SDR), ventilagdo mecanica (VM), prejuizo neurolégico (PN) e morte.
Os dados foram avaliados com nivel de significancia p<0,05. Os
desfechos diferiram na necessidade de internacdo na UTIneo, sendo
menos observada no grupo do ciclo completo (n=3) e no grupo de
apenas corticoide (n=1) quando comparado ao grupo sem
tratamento (n=10). Houve menor necessidade de ventila¢cdo
mecanica no grupo do ciclo completo (n=5) e no grupo de corticoide
(n=4). Conclui-se que o corticoide associado ou ndo ao sulfato de
magnésio teve um impacto positivo na necessidade de UTIneo e VM.
PaLavrRAs-cHAVE: Corticoide. Gravidez. Sulfato de Magnésio.

SAUD PESQ. 2026;19:6-13439 - E-ISSN 2176-9206



mailto:brunapoerner@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

IMPACT OF CORTICOSTEROIDE AND MAGNESIUM SULFATE USE ON 32- WEEK NEWBORN OUTCOMES

INTRODUCTION

Preterm birth, defined by the World Health Organization (WHOQ) as delivery before 37 completed
weeks of gestation, is a major global public health concern due to its implications for morbidity and
mortality at the population level. It remains the leading cause of death among children under five years
of age, primarily because of prematurity-related complications. For preterm neonates, this condition can
result in immediate health risks and long-term developmental impacts. Preterm birth is associated with
short-term complications such as neonatal respiratory disorders—including respiratory distress
syndrome (RDS)—and neurological conditions such as periventricular leukomalacia, seizures,
intraventricular hemorrhage, cerebral palsy, and hypoxic-ischemic encephalopathy. These outcomes
place a significant burden on healthcare systems. In this context, antenatal interventions are critical to
reducing prematurityrelated complications. In cases of anticipated preterm birth, antenatal
corticosteroids for fetal lung maturation and magnesium sulfate (MgSQ,) for fetal neuroprotection have
been shown to improve neonatal outcomes’.

During the third trimester of pregnancy, several active developmental processes are underway,
rendering the fetal brain especially vulnerable to both endogenous and exogenous insults. As a result,
preterm birth can lead to neurodevelopmental complications such as brain injury, and a considerable
number of preterm neonates survive with severe neurological impairment. In addition to short-term
conseqguences, structural brain alterations have been reported in the second decade of life among
individuals born preterm, including volume reductions in the hippocampus, caudate nucleus, thalamus,
corpus callosum, and cerebellum. To reduce neurological complications associated with prematurity,
magnesium sulfate has been investigated in observational studies since the 1990s and has shown
promise as a preventive strategy for anticipated preterm birth2. Evidence suggests that its administration
may lower the risk of cerebral palsy and improve long-term developmental outcomes. However, no
international consensus has been reached regarding this practice, and additional studies are needed to
better understand the effects of magnesium sulfate.

In addition to neurological complications, respiratory morbidity—particularly RDS—is a serious
consequence of preterm birth and remains a leading cause of neonatal mortality and early disability3.
Antenatal corticosteroids are widely used in obstetric care to reduce adverse outcomes in pregnancies at
risk of early preterm birth. Their use increased significantly after a 1994 consensus conference held by the
National Institutes of Health, which concluded that strong evidence supported the use of glucocorticoids
to improve neonatal outcomes when administered to women likely to deliver before 34 weeks of gestation.
A 2022 Cochrane systematic review reaffirmed the essential role of corticosteroids in accelerating fetal lung
maturation, highlighting that both betamethasone and dexamethasone are effective, with consistent
evidence of improved neonatal respiratory outcomes. However, the choice of drug and dosing regimen still
depends on factors such as availability, clinical preference, and pregnancy characteristics*.

This cross-sectional observational study aims to assess the effects of administering magnesium
sulfate and corticosteroids to pregnant women at imminent risk of preterm birth, specifically for fetal
neuroprotection and lung maturation. The purpose is to inform healthcare professionals about the
potential benefits of incorporating this practice into routine preterm labor management.

METHODOLOGY

The Research Ethics Committee approved this cross-sectional study under number 5.443.504.
Data were obtained through the analysis of the Unified Patient Record (UPR) at Darcy Vargas Maternity
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Hospital, focusing on mothers and preterm neonates born at or before 32 weeks of gestation.
Participants were divided into three groups: those who received a complete course of corticosteroids
with magnesium sulfate, those who received corticosteroids only, and those who received no therapy.
Maternal variables included socioeconomic profile, body mass index (BMI), and gestational weight gain.
Additional data included obstetric history, lifestyle habits, pre-existing conditions during pregnancy,
timing and number of prenatal care visits, risk classification, and follow-up in the High-Risk Unit at Darcy
Vargas Maternity Hospital.

Data collection and interpretation took place throughout 2022. Because the study used secondary
data from the UPR with preserved patient confidentiality, it qualified for a waiver of informed consent.

Neonatal variables obtained from the UPR included Capurro method scores, birth weight, 1- and
5-minute Apgar scores, date and time of admission and birth, mode of delivery, NICU admission, and
administration of corticosteroids and/or magnesium sulfate. Adverse outcomes were also recorded,
including prematurity, low birth weight, and perinatal death.

According to the World Health Organization (WHO), BMI was classified as underweight for values
below 18.5, normal weight for values between 18.5 and 24.9, and overweight for values from 25.0 to 29.9.
Obesity was categorized as grade 1 for BMI between 30.0 and 34.9, grade 2 for values between 35.0 and
39.9, and grade 3 for values above 40.0.

Gestational weight gain was classified according to the guidelines of the Institute of Medicine
(IOM, 2009). For underweight women (BMI < 18.5), the recommended gain was 12.5-18 kg. For those with
normal weight (BMI 18.5-24.9), the range was 11-16 kg. Overweight women (BMI 25.0-29.9) were advised
to gain 7-11.5 kg, and women with obesity were recommended to gain 5-9 kg during pregnancy.

Participants were categorized into three groups: the complete-course group (corticosteroids and
magnesium sulfate), the corticosteroids-only group, and the no-therapy group. A total of 132 participants
were included in the study: 62 received both corticosteroids and magnesium sulfate, 22 received
corticosteroids only, and 48 received no therapy.

Data were entered into a double-entry electronic database concurrently with collection to ensure
concordance and identify potential transcription errors. Statistical analysis was conducted using the
Statistical Package for the Social Sciences (SPSS), version 21.0. All variables were analyzed descriptively.
Continuous variables were summarized using means and standard deviations, while categorical variables
were presented as absolute and relative frequencies.

To compare group means, the Student's t-test was used when the data followed a normal
distribution; otherwise, the non-parametric Mann-Whitney test was applied. Normality was assessed
using the Kolmogorov-Smirnov test. Group differences in proportions were evaluated using the chi-
square test or Fisher's exact test (for expected frequencies below 5).

Multinomial logistic regression models were employed to investigate the association between
prematurity and adverse perinatal outcomes. The strength of associations was estimated using adjusted
odds ratios (ORs) with corresponding 95% confidence intervals (95% Cl), accounting for potential
confounding variables. The outcomes evaluated were neonatal intensive care unit (NICU) admission,
respiratory distress syndrome (RDS), mechanical ventilation (MV), neurological impairment (NI), and
death. Results were considered statistically significant at p<0.05.

RESULTS

The groups evaluated included the complete-course group (corticosteroids and magnesium
sulfate, n = 62), the corticosteroids-only group (n = 22), and the no-therapy group (n = 48). The tables
analyzed maternal characteristics, newborn characteristics, and adverse neonatal outcomes.
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Table 1 presents maternal characteristics. Based on the results, there was a higher proportion of
never married women in all three groups compared to those who were married, in a common-law
marriage, or divorced, regardless of whether they received the full course. However, no statistically
significant differences were found for the presence of comorbidities, maternal age, or race, as these
outcomes had p-values > 0.05. These data are summarized in Table 1.

Table 1. Maternal characteristics.

MATERNAL CHARACTERISTICS
Corticosteroids and

. Corticosteroids No therapy P
magnesium sulfate
n=62 n=22 n=48
Age (years) 0.764*
<20 7 (11.2%) 2 (9.0%) 5 (10.4%)
20-24 14 (22.5%) 3(13.6%) 9 (18.7%)
25-29 17 (27.4%) 5(22.7%) 13 (27.0%)
30-34 14 (22.5%) 8 (36.3%) 11 (22.9%)
35-39 5 (8.0%) 4(18.1%) 8 (16.7%)
40- 44 5 (8.0%) 0 (0.0%) 2 (4.1%)
Marital status 0.005*
Married 15 (24.1%) 4 (18.1%) 5 (10.4%)
Never married 45 (72.5%) 13 (59.0%) 39 (81.2%)
Common-law marriage 2 (4.1%) 1 (4.5%) 2 (4.1%)
Divorced 0 (0.0%) 4(18.1%) 1(2.0%)
Race 0.147**
White 53(85.4) 18 (81.8) 33(68.7)
Black 4(6.4) 2(9.0) 1(2.0)
Indigenous 0 0 0
Prenatal care 61 (98.3%) 21 (95.4%) 47 (97.9%) 0.726*
Associated conditions
Gestational diabetes mellitus 12 (19.35) 8 (36.3%) 9 (18.7%) 0.202*
Preexisting diabetes mellitus 0 (0.0%) 2 (9.0%) 1(2.0%) 0.048**
Gestational hypertension 20 (32.2%) 7 (31.8%) 11 (22.9%) 0.530*
Chronic hypertensive disorder 5 (8.0%) 3 (13.6%) 5(10.4%) 0.743**
Covid 0 (0.0%) 0 (0.0%) 6 (12.5%) 0.004**
Urinary tract infection 16 (39.0%) 11 (50%) 14 (29.1%) 0.102*
Alcohol use 2 (3.2%) 2 (9.0%) 3 (6.25%) 0.536**
Tobacco use 6(9.7%) 2 (9.0%) 7 (14.5%) 0.676*

* x? test; ** Fisher's exact test.

Table 2 presents newborn characteristics. The complete-course group (n = 62), corticosteroids-
only group (n =22), and no-therapy group (n = 48) were compared based on gestational age, vaginal birth,
birth weight, and weight classification. According to the findings, neonates born to mothers who did not
receive either medication had higher birth weights compared to those whose mothers received
treatment. However, no significant differences were observed for weight classification, gestational age,
or vaginal birth, as these variables also had p-values > 0.05. These data are summarized in Table 2.

Table 3 reports adverse neonatal outcomes for the three groups. Outcomes analyzed included
the proportion of neonates admitted to the NICU, RDS, mechanical ventilation, neurological impairment,
and death. NICU admissions were lower among neonates exposed to either the complete-course
regimen or corticosteroids alone compared to those in the no-therapy group. Likewise, the need for
mechanical ventilation was more prevalent among neonates who did not receive the complete course or
corticosteroids alone. No significant differences were found for RDS, neurological impairment, or death,
as these outcomes had p-values > 0.05. These data are summarized in Table 3.
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Table 2. Newborn characteristics.

FETAL CHARACTERISTICS

Corticosteroids and

) Corticosteroids No therapy P
magnesium sulfate
n=62 n=22 n=48
Vaginal birth 31 (50%) 8(36.3%) 29 (60.4%) 0.165%
Weight 1282.89 (+ 469.1) 1351.95 (+ 539.32) 1655.56 (+751.86) 0.034***
Weight classification 0.276**
SGA 20 (32.2%) 6 (27.2%) 7 (14.5%)
AGA 34 (54.8%) 15 (68.1%) 39 (81.2%)
LGA 3(4.8%) 1(4.5%) 1(2.0%)
Malformation 2 (3.2%) 1 (4.5%) 0 (0.0%) 0.390**

SGA: small for gestational age; AGA: appropriate for gestational age; LGA: large for gestational age. * x? test; ** Fisher’s
exact test; *** Mann-Whitney test.

Table 3. Adverse neonatal outcomes.

NEONATAL OUTCOMES
Corticosteroids and

magnesium sulfate Corticosteroids No therapy p
n=62 n=22 n=48
NICU admission 3 (4.8%) 1(4.5%) 10 (20.8%) 0.016%*
RDS 13 (20.9%) 12 (54.5%) 18 (37.5%) 0.126*
Mechanical ventilation 5 (8.1%) 4(18.1%) 13 (27.0%) 0.006*
Neurological impairment 4 (6.4%) 4(18.1%) 2 (4.16%) 0.116%
Death 3 (4.8%) 1(4.5%) 1(2.08%) 0.743**

NICU: neonatal intensive care unit; RDS: respiratory distress syndrome. * x2 test; ** Fisher’s exact test.

DISCUSSION

The increased emphasis on prenatal care has led to higher survival rates among preterm
neonates. In this context, clinical guidelines have been developed to reduce short-term complications
associated with prematurity, such as intracranial hemorrhage and respiratory and cardiovascular issues,
among others3. To clarify the effects of current therapies used in preterm infants, such as magnesium
sulfate and corticosteroids, the current study included 132 patients and compared the outcomes of three
groups: Group 1 received both corticosteroids and magnesium sulfate (n = 62); Group 2 received
corticosteroids only (n = 22); and Group 3 received no therapy (n = 48).

The study population consisted of mothers who delivered preterm infants with a gestational age
under 32 weeks. Most participants were over 45 years old and identified as White. Notably, a similar
proportion of women had and had not received prenatal care. Regarding maternal conditions during
pregnancy, most participants had gestational or preexisting diabetes and/or hypertensive disorders of
pregnancy—factors potentially associated with preterm delivery. In addition, many women experienced
urinary tract infections during pregnancy.

The findings of this study revealed no statistically significant association between the therapies
and neurological outcomes in newborns. However, these results contradict earlier studies that
demonstrated a reduction in adverse neurological outcomes, such as cerebral palsy or neonatal death>®.
Other research also found a higher incidence of cerebral palsy in the placebo group than those treated
with magnesium sulfate, suggesting a neuroprotective effect of the medication’%.

Although this was not the primary aim of the study, previous evidence has highlighted potential
motor benefits of magnesium sulfate in infants. Moreover, a literature review concluded that gestational
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age influences the outcomes of magnesium sulfate in newborns, indicating that the more premature the
infant, the greater the benefit associated with this therapy; this factor may represent a limitation of the
present study®. Accordingly, the current findings showed no statistically significant reduction in
neurological complications or mortality in preterm infants following the use of magnesium sulfate,
contrasting with earlier research that found a significant decrease in mortality among infants born
between 26 and 27 weeks of gestation'®.

However, as noted in previous studies, there is no consensus on the ideal gestational age cutoff
or the appropriate dosage of magnesium sulfate to be administered to pregnant women?'". Therefore,
our findings may have been affected by this lack of standardization. Further research is urgently needed
to establish a consensus and clinical protocol for the use of this promising intervention, as the variability
in recommendations has hindered its international acceptance as a preventive strategy. Regarding fetal
mortality, our findings are consistent with two previous studies that also found no significant impact of
magnesium sulfate on preterm infant mortality rates''2. Although not the focus of the present article, a
cohort study reported improvements in both motor and cognitive neurodevelopment up to 36 months
of age in infants treated with magnesium sulfate compared to those who were not'3. This suggests that
the benefits of this intervention may extend beyond neonatal outcomes, positively influencing the
infant's long-term development.

In cases of anticipated preterm delivery, the use of corticosteroids to promote fetal lung
maturation can significantly improve neonatal outcomes'—a conclusion supported by our study. The
reduced rate of mechanical ventilation among preterm infants exposed to corticosteroids reinforces the
understanding that these medications accelerate fetal lung development. Furthermore, our findings
showed that corticosteroid use was strongly associated with a lower need for neonatal intensive care
unit admission and reduced dependence on mechanical ventilation. These findings underscore the
importance of early intervention in managing preterm birth and position corticosteroids as an essential
strategy for improving respiratory and overall clinical outcomes in newborns. The present findings align
with a 2022 Cochrane systematic review on the use of systemic corticosteroids in the postnatal period,
which showed that, in addition to improving lung function, these medications play a significant role in
preventing bronchopulmonary dysplasia — a serious and frequent complication in extremely preterm
infants'. Another 2022 Cochrane systematic review evaluated different types of antenatal corticosteroid
regimens, further confirming their effectiveness in promoting pulmonary maturation and improving
neonatal respiratory outcomes*. The agreement across studies strengthens the scientific evidence and
reinforces the clinical importance of corticosteroids as a therapeutic tool in early neonatal care.

Regarding adverse outcomes, only 4.5% of mothers who received corticosteroids had newborns
admitted to the NICU, compared to 20.8% among those who received no therapy. Additionally, 18.1% of
infants who benefited from corticosteroid use required mechanical ventilation, while 37.5% of those who
did not receive the treatment needed mechanical ventilation.

Despite the positive results of corticosteroid use demonstrated in this study, it is important to
note that other evidence suggests maternal conditions—such as diabetes, chorioamnionitis, and fetal
growth restriction—may influence the outcomes associated with corticosteroid administration. For
example, previous studies have shown that glucocorticoids may have hyperglycemic effects, potentially
exacerbating respiratory morbidity in fetuses of mothers with diabetes'. Therefore, the presence of such
specific subgroups in the current sample may have affected the study results.

The benefits of antenatal corticosteroids for preterm infants have been recognized for decades.
However, further research is needed to evaluate their effects in full-term or late preterm infants, as
existing studies show conflicting results. Some evidence suggests that as gestational age increases, the
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benefits of this intervention may be offset by risks for the newborn'. Conversely, other sources indicate
that prophylactic glucocorticoid therapy may be feasible for late preterm and early-term infants™.

Although not the focus of this study, the reduced need for NICU admission may also translate
into a decreased likelihood of complications across multiple systems in the newborn, suggesting indirect
benefits in various areas of health. This finding is relevant not only to individual patients, but also to
public health. It is worth noting that the present study had a small sample size, which may have
influenced the reported outcomes. Nevertheless, the findings underscore the importance of
corticosteroids and magnesium sulfate in improving perinatal outcomes. Further studies are needed to
clarify and confirm the role of these medications in reducing morbidity and mortality in preterm births.

Therefore, the results presented here support the use of corticosteroids and magnesium sulfate
in clinical practice for the management of extremely preterm births as a means to reduce adverse
outcomes associated with prematurity. This study thus offers valuable contributions to the clinical
practice of healthcare professionals responsible for managing preterm labor.

CONCLUSION

This study demonstrated that corticosteroids, whether used alone or combined with magnesium
sulfate, had a positive impact on NICU admission and the need for mechanical ventilation. The
simultaneous use of corticosteroids and magnesium sulfate significantly reduced both NICU admissions
and the need for mechanical ventilation. However, outcomes related to neurological impairment did not
show statistical significance.

These findings suggest that the use of corticosteroids in combination with magnesium sulfate in
preterm births provides fetal health benefits and may be incorporated into clinical practice to reduce
adverse outcomes such as NICU admission and the need for mechanical ventilation. The reduction of
such interventions has broader public health implications, potentially lowering healthcare system costs.

Therefore, the practice examined in this study may positively affect not only newborn health but
also the overall public health system. Additionally, this study is particularly important for future medical
practice, given that most existing research on the topic consists of systematic reviews of previous studies.
As an updated cross-sectional analysis, our study provides relevant new evidence. Nevertheless, further
research is necessary to define a standardized protocol and establish a consensus regarding the optimal
dosage and timing of this therapy.

REFERENCES

1. Tsakiridis I, Mamopoulos A, Athanasiadis A, Dagklis T. Antenatal Corticosteroids and Magnesium
Sulfate for Improved Preterm Neonatal Outcomes: A Review of Guidelines. Obstetrical &
Gynecological Survey. 2020 May;75(5):298-307. https://doi.org/10.1097/0gx.0000000000000778

2. Shepherd ES, Goldsmith S, Doyle LW, Middleton P, Marret S, Rouse DJ, et al. Magnesium Sulfate
Before Preterm Birth for Neuroprotection: An Updated Cochrane Systematic Review. Obstetrics &
Gynecology [Internet]. 2024 Aug 1;144(2):161. https://doi.org/10.1097/a0g.0000000000005644

3. McGoldrick E, Stewart F, Parker R, Dalziel SR. Antenatal corticosteroids for accelerating fetal lung
maturation for women at risk of preterm birth. The Cochrane Database of Systematic Reviews
[Internet]. 2020 Dec 25;12(12). https://doi.org/10.1002/14651858.cd004454.pub4

4, Williams MJ, Ramson JA, Brownfoot FC. Different corticosteroids and regimens for accelerating fetal
lung maturation for babies at risk of preterm birth. Cochrane Database of Systematic Reviews.

SAUD PESQ. 2026;19:6-13439 - E-ISSN 2176-9206


https://doi.org/10.1097/aog.0000000000005644
https://doi.org/10.1002/14651858.cd004454.pub4

10.

11.

12.

13.

14.

15.

16.

17.

IMPACT OF CORTICOSTEROIDE AND MAGNESIUM SULFATE USE ON 32- WEEK NEWBORN OUTCOMES

2022 Aug 9;2022(8). https://doi.org/10.1002/14651858.CD006764.pub4

Bansal V, Desai A. Efficacy of Antenatal Magnesium Sulfate for Neuroprotection in Extreme
Prematurity: A Comparative Observational Study. The Journal of Obstetrics and Gynecology of
India. 2021 Aug 8;72(S1):36-47. https://doi.org/10.1007/s13224-021-01531-9

Shepherd ES, Goldsmith S, Doyle LW, Middleton P, Marret S, Rouse DJ, et al. Magnesium sulphate
for women at risk of preterm birth for neuroprotection of the fetus. Cochrane library. 2024 May
10;2024(5). https://doi.org/10.1002/14651858.cd004661.pub4

Nelson KB, Grether JK. Can magnesium sulfate reduce the risk of cerebral palsy in very low
birthweight infants? Pediatrics [Internet]. 1995 Feb 1 [cited 2023 Aug 31;95(2):263-9.
https://doi.org/10.1542/peds.95.2.263

Wolf H, Brok J, Henriksen T, Greisen G, Salvig J, Pryds O, et al. Antenatal magnesium sulphate for
the prevention of cerebral palsy in infants born preterm: a double-blind, randomised, placebo-
controlled, multi-centre trial. BJOG: An International Journal of Obstetrics & Gynaecology. 2020 Apr
29;127(10):1217-25. https://doi.org/10.1111/1471-0528.16239

Bachnas MA, Akbar MIA, Dachlan EG, Dekker G. The role of magnesium sulfate (MgSO4) In fetal
neuroprotection. The Journal of Maternal-Fetal & Neonatal Medicine. 2019 May 27;34(6):1-13.
https://doi.org/10.1080/14767058.2019.1619688

Belén Ferndndez Monteagudo, Sonia Villar Castro, Paula Carrascosa Garcia, Susana Zeballos
Sarrato, Manuel Sanchez Luna. Neuroprotective effect of magnesium sulfate in premature infants.
Analysis after establishing an antenatal administration protocol in a tertiary care hospital. Anales
de pediatria. 2023 Oct 1;99(4):224-31. https://doi.org/10.1016/j.anpede.2023.07.007

Kyana Jafarabady, Arman Shafiee, Eshraghi N, Seyyed Amirhossein Salehi, Mohammadi I, Shahryar
Rajai, et al. Magnesium sulfate for fetal neuroprotection in preterm pregnancy: a meta-analysis of
randomized controlled trials. BMC Pregnancy and Childbirth. 2024 Aug 1;24(1).
https://doi.org/10.1186/512884-024-06703-9

Jafar U, Nawaz A, Zahid A, Samavia Saddigah, Fakiha Zainab, Naeem S, et al. Magnesium sulfate for
fetal neuroprotection in preterm labor: an updated systematic review and meta-analysis of
randomized controlled trials. Archives of Gynecology and Obstetrics. 2024 Dec 26;
https://doi.org/10.1007/s00404-024-07891-7

Ayed M, Ahmed J, More K, Ayed A, Husain H, AlQurashi A, et al. Antenatal Magnesium Sulfate for
Preterm Neuroprotection: A Single-Center Experience from Kuwait Tertiary NICU. Biomedicine
Hub. 2022 Jun 30;7(2):80-7. https://doi.org/10.1159/000525431

Onland W, van de Loo M, Offringa M, van Kaam A. Systemic corticosteroid regimens for prevention
of bronchopulmonary dysplasia in preterm infants. Cochrane Database of Systematic Reviews.
2023 Mar 13;2023(3). https://doi.org/10.1002/14651858.CD010941.pub3

Saito K, Nishimura E, Ota E, Namba F, Toshiyuki Swa, Ramson J, et al. Antenatal corticosteroids in
specific groups at risk of preterm birth: a systematic review. BMJ Open. 2023 Sep 1;13(9):e065070-
0. https://doi.org/10.1136/bmjopen-2022-065070

Ninan K, Gojic A, Wang Y, Asztalos EV, Beltempo M, Murphy KE, et al. The proportions of term or
late preterm births after exposure to early antenatal corticosteroids, and outcomes: systematic
review and meta-analysis of 1.6 million infants. BMJ [Internet]. 2023 Aug 2;382:e076035.
https://doi.org/10.1136/bmj-2023-076035

Htun ZT, Hairston JC, Gyamfi-Bannerman C, Marasch J, Duarte Ribeiro AP. Antenatal
Corticosteroids: Extending the Practice for Late-Preterm and Scheduled Early-Term Deliveries?
Children. 2021 Apr 1;8(4):272. https://doi.org/10.3390/children8040272

SAUD PESQ. 2026;19:6-13439 - E-ISSN 2176-9206



https://doi.org/10.1002/14651858.CD006764.pub4
https://doi.org/10.1007/s13224-021-01531-9
https://doi.org/10.1002/14651858.cd004661.pub4
https://doi.org/10.1542/peds.95.2.263
https://doi.org/10.1111/1471-0528.16239
https://doi.org/10.1080/14767058.2019.1619688
https://doi.org/10.1016/j.anpede.2023.07.007
https://doi.org/10.1186/s12884-024-06703-9
https://doi.org/10.1007/s00404-024-07891-7
https://doi.org/10.1159/000525431
https://doi.org/10.1002/14651858.CD010941.pub3
https://doi.org/10.1136/bmjopen-2022-065070
https://doi.org/10.1136/bmj-2023-076035
https://doi.org/10.3390/children8040272

