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ABSTRACT Objective: The administration of corticosteroids, whether as a single or repeated dose, remains controversial due to its impli-
cations for reducing side effects in neonates and its impact on maternal morbidity and mortality. Material and Methods: We searched
PubMed, ScienceDirect, WileyOnline, CENTRAL, and ClinicalTrials.gov for randomized controlled trials published between January 2000-
March 2024. The studies assessed the neonatal and maternal outcomes of repeated corticosteroid administration (24 mg betamethasone or dex-
amethasone as rescue or weekly dose) after an initial 24 mg course in preterm pregnancies. A random effects model was used for statistical
analysis. Results: A meta-analysis of 13 trials involving 5,246 pregnant women and 5,960 neonates found that repeated corticosteroid ad-
ministration significantly reduced the risks of respiratory distress syndrome [relative risk (RR) 0.96, 95% confidence interval (CI) 0.78-0.95],
oxygen supplementation (RR 0.93, 95% CI 0.87-0.99), mechanical ventilation (RR 0.80, 95% CI 0.72-0.89), and surfactant use (RR 0.76, 95%
CI 0.68-0.86). However, it was associated with lower birth weights [mean birth weight (MD)-85.67 g, 95% CI -141.94 to -29.41] and in-
creased maternal chorioamnionitis (RR 1.26, 95% CI 1.03-1.54). No significant differences were observed for maternal endometritis, hyper-
tensive complications, adverse events, or latency intervals. Conclusion: Repeated corticosteroid administration reduces respiratory-related
diseases in newborns but increases the risk of low birth weight and chorioamnionitis.
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Preterm birth, defined as delivery before 37 nicity, maternal age, smoking habits, educational at-
completed weeks of gestation, is a significant con- tainment, nulliparity, and access to healthcare ser-
tributor to neonatal mortality, accounting for 24% of ~ vices also play a crucial role in the incidence of
such deaths.!? The etiology of preterm birth is mul- preterm birth.* The main reason that causes high
tifactorial, encompassing maternal infections, uter- morbidity in preterm neonates is respiratory distress
ine overdistension, and placental abnormalities.? syndrome and asphyxia neonatorum as the result of
Additionally, sociodemographic factors such as eth- immature lung function. Other adverse events such
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as intraventricular hemorrhage and necrotizing ente-
rocolitis sometimes occur.>® The use of corticos-
teroids is then relied upon to prevent premature
neonatal morbidity.

Corticosteroids are widely used in the manage-
ment of preterm birth to accelerate fetal lung matu-
ration and reduce the risk of neonatal complications.
Administration of corticosteroids between 24-34
weeks of gestation significantly decreased the inci-
dence of respiratory distress syndrome, intraven-
tricular hemorrhage, necrotizing enterocolitis, and
neonatal death. The most commonly used corticos-
teroids for this purpose are betamethasone and dex-
amethasone, administered in 2 doses 24 hours
apart.” The benefits of corticosteroid treatment have
led to its recommendation as a standard practice in
obstetric care for women at risk of preterm delivery,
whether it is iatrogenic or spontaneous.® Respiratory
distress in neonates is proven to be reduced with the
use of corticosteroids in pregnant women who give
birth at 24 hours until 7 days of administration [rel-
ative risk (RR) 0.46, 95% confidence interval (CI)
0.35-0.60, 9 studies, 1,110 infants]. Some studies
revealed that there is no significant adverse effect
like sepsis both in the maternal and neonatal groups
after a single course administration of corticos-
teroids.’

A study in the United Kingdom (UK) elaborated
that 74% of UK maternity units give repeated ad-
ministration of corticosteroids every 7-10 days for
women with preterm birth that remain undelivered
since the comparison with the single course of corti-
costeroids showed that the infants still underwent a
respiratory distress. Otherwise, adverse effects such
as altered glycaemic control, fluid overload, neuro-
logical disturbances, and others are probably a con-
cern.'® Since it is still controversial, this study aimed
to elaborate on the comparison of single and repeated
administration of corticosteroids as a preventive treat-
ment for preterm birth.

MATERIAL AND METHODS

This meta-analysis was performed according to the
Preferred Reporting Items for Systematic Reviews
and Meta-analysis guidelines.
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This study did not require ethics committee
approval as it is a secondary analysis/systematic
review and did not involve human or animal sub-
jects.

ELIGIBILITY CRITERIA

Criteria of the eligible study were following (i) ran-
domized control trial, (ii)) women at risk of preterm
birth, (iii) had received a single dose of prenatal cor-
ticosteroid at least 7 days before, (iv) following with
either the 2 or more dose of prenatal corticosteroid
or placebo, (v) reported at least one of our outcomes
of interest. We excluded (i) the quasirandom study
and (ii) the animal study.

DATA SOURCES AND SEARCHES

We systematically searched PubMed, WileyOnline,
ScienceDirect, Cochrane Register of Controlled Tri-
als, and clinicaltrial.gov for articles published from
January 2000 until March 2024. Search terms used
specific keywords for each database (Table 1). Fur-
thermore, we searched the reference list of other re-
views and trials. We are restricted to English
publication only.

STUDY SELECTION

Two review authors (ERSP and NLPYD) indepen-
dently appraised the titles and abstracts of the re-
trieved articles. Full-text articles were evaluated for
eligibility without considering their results. Any dis-
agreements regarding eligibility were discussed with
the 3 author (RRW). There was no authorship blind-
ing. We did not apply automation tools for the selec-
tion of studies.

DATA EXTRACTION AND MANAGEMENT

Data extraction was accomplished by 2 review au-
thors (ERSP and NLPYD) using a pre-design data
form on Google Sheets (Google Spreadsheet, Google
LCC, California, US). The extracted data consisted
of the study characteristics and study outcomes, in-
cluding maternal and neonatal outcomes. Any dis-
crepancies were resolved by discussion. The data
were entered into the Review Manager Website
(https://revman.cochrane.org/).
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RISK OF BIAS ASSESSMENT

Two review authors (ERSP and NLPYD) indepen-
dently evaluated the risk of bias based on the risk of
bias assessment by Cochrane Risk of Bias-1 (RoB1)
for each study. The risk of bias was rated
as low, unclear, or high for each study. Any
discrepancies were discussed with the 3™ author
(RRW).

SPECIFICATION OF THE OUTCOME AND
EFFECT MEASUREMENT

The primary outcome for neonatal was respiratory as-
pect including respiratory distress, severe respiratory
distress as defined per study, use of mechanical ven-
tilation, using oxygen support, treatment with sur-
factant, and bronchopulmonary dysplasia. The
secondary outcomes were for all stages of intraven-
tricular hemorrhage, proven necrotizing enterocoli-
tis, all stages of retinopathy of prematurity, proven
patent ductus arteriosus, perinatal death, and birth
weight.

The primary outcomes for the woman were
chorioamnionitis and endometritis both clinically or
definite. The secondary outcome was worsening of
hypertension or preeclampsia and adverse events of
corticosteroid use.

STATISTICAL ANALYSIS

The statistical analysis was conducted by using
the Review Manager Website (Cochrane Review
Manager, London). All the outcome data available
were included in the analysis. Binary outcomes
were analyzed using the random-effects model
inverse variant and presented as relative risk (RR)
with 95% CI and 2-sided p-value. Continuous
outcomes are presented as mean differences
with 95% CI and associated 2-sided p value. To
evaluate the collective heterogeneity of each set of
outcome data, we applied the chi-square and 12 test,
whereby an 12 value of more than 50% and a
p-value below 0.05 indicated substantial hetero-
geneity. Publication bias was assessed using a fun-
nel plot, with pronounced asymmetry indicating
significance.
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RESULTS
STUDY SELECTION

A total of 274 studies from 5 databases were screened
for the title. After removing the duplicate, non-ran-
domized controlled trials (non-RCT) studies, and not
human subjects, 55 studies were evaluated for eligi-
bility based on the full text review. A total of 24 stud-
ies were excluded due to reporting secondary
outcome of previous studies, not reporting outcome
of interest, and not comparing repeated and single
dose of corticosteroid. We also reviewed citation
searching and found 3 potential studies. However,
one of them did not report our outcome of interest.
Therefore, 13 studies were eligible for our meta-anal-
ysis, as mentioned in Figure 1, Table 1.

RISK OF BIAS ASSESSMENT

Risk of bias was performed based on Risk of Bias-1
(RoB1), and the result is elaborated in Figure 2. Nine
studies have adequate randomization processes that
are implicitly written in the protocol. Four studies did
not report computer-generated randomization. Thus,
we declare it as unclear. All studies have an adequate
allocation of concealment by using identical opaque,
sealed envelopes for both placebo and intervention.
All studies used a placebo for blind participants and
caregivers, except for Mazumder 2006. Six studies
did not provide details for blinding of outcome as-
sessors. Three studies reported a loss of follow-up of
more than 20%, stated at Peltoniemi, 2007, Wapner,
2006, and Mazumder, 2008. Only one study reported
insufficient detail of selective outcome reporting.
Three studies stopped recruitment due to “safety con-
cern” stated at Guinn, 2002, Peltoniemi, 2007, and
Wapner, 2006.

NEONATAL OUTCOME
Primary Outcome

Nine trials reported respiratory distress outcomes in
newborns, with detailed results shown in Figure 3.
There was a significant reduction of respiratory dis-
tress with the RR 0.68 (0.78-0.95), p=0.003. The het-
erogeneity was low, with an 1> of 10% and a p value
of 0.35, as shown in Figure 3.
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[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
Records identified from*: ?;ce:r,:!is Emoved befors
PubMed (n =113) ng- -
Duplicate records (n Records identified from:

Wiley Online (n = 16)
ScienceDirect (n=36)
CENTRAL (n=63)
Clinicalirial.gov (n=46)

> =5)

[ Identification ]

l

Records excluded
Non RCT (n=204)
Not human (n=9)

Records screened

(n=269)
I

Citation searching (n = 3)

Reports sought for retrieval > Reports not retrieved Reports sought for retrieval .| Reports not retrieved
= (n=55) (n=0) (n=3) Tl (n=0)
- Reports excluded:

Reports assessed for eligibility R =B ¥ out Reports assessed for eligibility

=35 7| n=5) =2 i Reports excluded:
Not reporting outcome of interest Not reporting oulcome of
(n=17) interest (n=1)
Not comparing repeated and
single dose (n=2)

)

Studies included in review
(n=13)

Reports of included studies
(n=13)

FIGURE 1: Flow diagram for the selection of included studies

There was no significant difference in severe
respiratory distress reduction in newborns with the
RR 0.75 (0.53-1.04), p =0.08, 7 trials. The hetero-
geneity was high, with I? of 76% and a p value of
0.0003, as shown in Figure 4.

There was a significant difference in oxygen
supplementation in newborns with the RR 0.93
(0.87-0.99), p value=0.02, 4 trials. The heterogene-
ity was low, with 12 0% and p value 0.73, as shown
in Figure 5.

There was a significant difference in mechani-
cal ventilator use in newborns with the RR 0.80
(0.72-0.89), p<0.0001, 4 trials. The heterogeneity was
low, with an I? of 0% and a p value of 0.77, as shown
in Figure 6.

There was a significant difference in surfactant
treatment in newborns with the RR 0.76 (0.68-0.86),
p<0.0001, 5 trials. The heterogeneity was low, with I?
0% and a p value of 0.74, as shown in Figure 7.

There was no significant difference in bron-
chopulmonary dysplasia in newborns with the RR
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0.96 (0.69-1.34), p value=0.82, eight trials. The het-
erogeneity was moderate, with an I? of 48% and a p
value of 0.06, as shown in the supplementary page.

Secondary Outcome

There was a significant difference in birth weight
with the MD 85.67 (-141.94 to -29.41), p=0.003, 5
trials. The heterogeneity was low, with an I? of 24%
and a p value of 0.22, as shown in Figure 8.

There was no significant difference in the inci-
dence of sepsis in newborns with the RR 1.18 (0.94-
1.49), p=0.15, 10 trials. The heterogeneity was low,
with an I? of 0% and a p value of 0.58, as shown in
the supplementary page.

There was a significant difference in surfactant
treatment in newborns with the RR 0.76 (0.68-0.86),
p<0.0001, 5 trials. The heterogeneity was high, with
an I? of 0% and a p value of 0.74, as shown in the
supplementary page.

There was no significant difference in perinatal
death with the RR 0.82 (0.59-1.13, p=0.22, 7 trials.
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FIGURE 2: (A) Risk of bias summary; (B) Risk of bias graph

Repeated Dose  Single Dose Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% Cl
Mazumder, 2008 2 37 4 38 04%  051[0.10,264]
Garite, 2009 8 275 116 281 160%  0.73[0.58,0.92] s
Crowther, 2006 186 567 239 577 300%  079[0.68,092] -
Lee, 2004 30 81 3 80 66%  0.82[0.57,1.20] —t
Porreco, 2023 57 94 68 98 184%  0.87[0.71,1.08] -t
Guinn, 2002 69 256 69 246 109%  096[0.72,128] .
Aghajafari, 2002 1 6 1 6 02% 100[0.08,1256] «
Peltoniemi, 2007 82 159 80 167 17.2%  1.08[0.87,1.34] .
Church, 2011 3 27 2 33 03% 183[0.33,10.19] ,
Total (95% CI) 1502 1526 100.0%  0.86 [0.78,0.95] ¢
Total events: 513 615
Heterogeneity: Tau? = 0.00; Chi® = 8.94, df = 8 (P = 0.35); 1= 10% 01 02 05 1 % & 10
Test for overall effect: Z = 2.97 (P = 0.003) Repeated Dose Single Dose
Test for subgroup differences: Not applicable

FIGURE 3: Respiratory distress
Cl: Confidence interval
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Repeated Dose  Single Dose Risk ratio Risk ratio

Study or Subgroup Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% Cl
Mazumder, 2008 1 37 3 38 20%  034[004,314] <

Lee, 2004 15 81 31 80 143%  0.48[0.28,0.81] ———

Crowther, 2006 65 567 114 577 195%  058[0.44,077] ——

Wapner, 2006 6 250 10 242 75%  058[0.21,157] S

Guinn, 2002 38 256 57 246 177%  064[0.44, 093] ——

Murphy, 2008 87 1164 77 1140 192%  1.11[0.82,1.49] o

Peltoniemi, 2007 70 159 60 167 198%  123[0.94,160] ta-

Total (95% Cl) 2514 2490 100.0%  0.75[0.53,1.04] <@

Total events: 282 352

Heterogeneity: Tau? = 0.13; Chi* = 25.05, df = 6 (P = 0.0003); I* = 76% 01 02 05 1 3 5 10
Test for overall effect: Z = 1.73 (P = 0.08) Repeated Dose  Single Dose
Test for subgroup differences: Not applicable

FIGURE 4: Severe respiratory distress
Cl: Confidence interval

Repeated Dose  Single Dose Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% CI
Crowther, 2006 317 567 361 577 462%  089[0.81,0.98] -
Murphy, 2008 410 1164 427 1140 368%  0.94[0.84,105] =
Porreco, 2023 67 94 72 98 141%  097[0.81,1.16] —
Peltoniemi, 2007 40 159 40 167 30%  105[072,154] S
Total (95% Cl) 1984 1982 100.0%  0.93 [0.87,0.99] V'S
Total events: 834 900
Heterogeneity: Tau® = 0.00; Chi® = 1.29, df = 3 (P = 0.73); 1= 0% 05 o7 1 P
Test for overall effect: Z = 2.31 (P = 0.02) Repeated Dose  Single Dose
Test for subgroup differences: Not applicable

FIGURE 5: Oxygen supplementation
Cl: Confidence interval

Repeated Dose  Single Dose Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% CI
Crowther, 2006 167 567 204 577 416%  083[0.70,099 —.—
Garite, 2009 70 267 95 273 177%  075[058,098 @ — =
Murphy, 2008 157 1164 204 1149 322%  076[063,092] —
Porreco, 2023 33 94 38 98 86%  091[062,131] S —
Total (95% Cl) 2092 2097 100.0%  0.80[0.72,0.89] P
Total events: 427 541
Heterogeneity: Tau® = 0.00; Chi® = 1.14, df = 3 (P = 0.77); 1= 0% 05 o7 1 P
Test for overall effect: Z = 4.02 (P < 0.0001) Repeated Dose  Single Dose
Test for subgroup differences: Not applicable

FIGURE 6: Mechanical ventilator
Cl: Confidence interval
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Repeated Dose Single Dose Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Wapner, 2006 29 250 46 242 7.8% 0.61[0.40,0.94]
McEvoy, 2002 3 18 5 19 0.9% 063[0.18,227] «
Garite, 2009 70 267 99 280 221% 0.74[0.57 , 0.96] -
Crowther, 2006 138 567 186 577 41.3% 0.76 [0.63, 0.91] -
Murphy, 2008 122 1164 141 1140 27.8% 0.85[0.67 , 1.06] - m
Total (95% Cl) 2266 2258 100.0% 0.76 [0.68 , 0.86] 0
Total events: 362 a77
Heterogeneity: Tau? = 0.00; Chi® = 1.99, df = 4 (P = 0.74); 1= 0% 0z o5 1 ; 5
Test for overall effect: Z = 4.41 (P < 0.0001) Repeated Dose Single Dose
Test for subgroup differences: Not applicable

FIGURE 7: Surfactant treatment
Cl: Confidence interval

Repeated Dose Single Dose Mean difference Mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Church, 2011 2121 586 27 2539 272 33 49% -418.00 [-657.73 , -178.27] 4——--—
McEvoy, 2002 1767 659 18 1975 740 19 1.5% -208.00[-659.00, 243.00] +———---—-—o
Guinn, 2002 2009 858 256 2138 875 246 104% -129.00[-280.67 , 22.67] —t
Sawady, 2007 23513 7698 101 24577 8585 93 5.3% -106.40[-336.58 , 123.78)] —_—
Peltoniemi, 2007 1460 500 159 1558 487 167 16.8% -98.00[-205.22 , 9.22] —_—1
Wapner, 2006 2194 762 296 2289 797 294 138% -95.00[-220.34 , 30.34] —_—
Mazumder, 2008 1553 411 37 1645 627 38 47% -92.00[-336.81, 152.81] —_——
Lee, 2004 1641 680 81 1704 487 80 7.8%  -63.00[-245.53 , 119.53] _—1
Garite, 2009 1905 738 289 1920 667 288 15.5% -15.00[-129.78 , 99.78] —_—
Crowther, 2006 1867 824 567 1877 816 577 194% -10.00 [-105.04 , 85.04] —
Total (95% CI) 1831 1835 100.0%  -85.67 [-141.94, -29.41] ’
Heterogeneity: Tau* = 1902.74; Chi*= 11.90, df =9 (P = 0.22); I*= 24%
Test for overall effect: Z = 2.98 (P = 0.003) 500 -250 0 250 500
Test for subgroup differences: Not applicable Repeated Dose Single Dose

FIGURE 8: Birth weight
Cl: Confidence interval

The heterogeneity was low, with an I? of 0% and a p
value of 0.72, as shown in the supplementary page.

There was no significant difference in the patent
ductus arteriosus with the RR 0.82 (0.63-1.07,
p=0.15, 8 trials. The heterogeneity was low with I? of
21% and a p value of 0.26, as shown in the supple-
mentary page.

There was no significant difference in retinopa-
thy of prematurity with the RR 0.97 (0.77-1.21,
p=0.77, 9 trials. The heterogeneity was low, with an
I? of 0% and a p value of 0.78, as shown in the sup-
plementary page.
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There was no significant difference in intraven-
tricular hemorrhage with the RR 0.89 (0.69-1.15,
p=0.37, 7 trials. The heterogeneity was low, with an
I2 of 0% and a p value of 0.74, as shown in the sup-
plementary page.

MATERNAL OUTCOME

Primary Outcome

There was a significant difference in chorioamnioni-
tis with the RR 1.26 (1.03-1.54, p=0.02, 7 trials. The
heterogeneity was low, with an I? of 0% and a p value
of 0.83, as shown in Figure 9.
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Repeated Dose  Single Dose Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% CI
Mertz, 2011 2 100 3 91  13%  061[0.10,355]
Sawady, 2007 3 10 3 93 16%  092[0.19,4.45]
Wapner, 2006 8 250 3 91  24%  097[0.26,358]
Crowther, 2006 44 489 M 493 244%  108[072,162] —
Porreco, 2023 19 94 18 98 120%  1.10[0.62,196] —_,
Guinn, 2002 60 249 42 236 326%  135[095,192 -
Lee, 2004 39 81 25 80 257%  154[1.04,229] -
Total (95% Cl) 1364 1182 100.0%  1.26 [1.03, 1.54] &
Total events: 175 135
Heterogeneity: Tau? = 0.00; Chi* = 2.86, df = 6 (P = 0.83); 1= 0% 01 02 05 1 3 5 10
Test for overall effect: Z = 2.27 (P = 0.02) Repeated Dose  Single Dose
Test for subgroup differences: Not applicable

FIGURE 9: Chorioamnionitis
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FIGURE 10: (A) Funnel plot of respiratory distress (Egger’s test gave value of 0.631); (B) Funnel plot of birth weight (Egger’s test gave p value of 0.035);
(C) Funnel plot of necrotizing enterocolitis (Egger’s test gave p value of 0.287); (D) Funnel plot of sepsis (Egger’s test gave p value of 0.611)

There was no significant difference in en-
dometritis with the RR 1.01 (0.57-1.77, p=0.98, 6 tri-
als. The heterogeneity was moderate, with an I?> of
34% and a p value of 0.18, as shown in the supple-
mentary page.

Secondary Outcome

There was no significant difference in the latency in-
terval with the mean difference -0.10 (-4.26 to 4.07),
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p=0.96, 2 trials. The heterogeneity was low, with an
I? of 0% and a p value of 0.72, as shown in the sup-
plementary page.

There was no significant difference in worsening
hypertension or preeclampsia with the RR 1.18 (0.90-
1.55) p=0.22 in 3 trials. The heterogeneity was low,
with an T2 of 0% and a p value of 0.22, as shown in
the supplementary page.
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There was no significant difference in adverse
events with the RR 0.96 (0.25-3.70) p=0.95 in 3 tri-
als. The heterogeneity was high, with an I? of 96%
and p<0.0001, as shown in the supplementary page.

Publication Bias

Publication bias assessment was conducted by anal-
ysis of the funnel plot and Egger’s test. There was
no significant publication bias shown on respiratory
distress, necrotizing enterocolitis, and sepsis para-
meters. However, there was a significant publication
bias on birth weight outcomes, as mentioned in
Figure 10.

DISCUSSION

The use of corticosteroids in preterm birth treat-
ment presents a dilemma between single- and re-
peated-dose administration. While a single course
of corticosteroids significantly reduces neonatal
complications such as respiratory distress syndrome,
intraventricular hemorrhage, and neonatal mortality,
the benefits may diminish over time, raising the
question of whether additional doses are necessary.
Current guidelines recommend a single course of
corticosteroids with repeat doses considered at ap-
proximately 3-week intervals if the risk of preterm
birth persists, balancing efficacy and safety.!! How-
ever, several studies have shown that repeated doses
of corticosteroids can provide better outcomes in re-
ducing respiratory distress syndrome, suggesting that
ongoing benefits can be sustained with carefully
monitored additional courses.!' This ongoing debate
highlights the need for individualized treatment
plans based on the specific circumstances and risks
faced by the mother and fetus. Several studies have
been conducted to evaluate the efficacy and safety
of repeated corticosteroid doses for preterm birth;
however, ongoing RCTs necessitate updated meta-
analyses to incorporate new data and provide more
comprehensive and current evidence for clinical
guidelines.

This study shows the reduced incidence of res-
piratory distress syndrome (RDS), oxygen supple-
mentation, mechanical ventilation, and surfactant
treatment, which all correlate with the lung functions
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of the preterm birth. This study aligned with
Crowther et al. who stated a significant reduction of
RDS after repeated administration of corticosteroids
in preterm birth [Risk ratio (RR) 0.83, 95% confi-
dence interval (CI) 0.75 to 0.91]."" The use of corti-
costeroids is believed to reduce the evidence of
respiratory distress in preterm birth. Antenatal corti-
costeroids facilitate fetal lung maturation by enhanc-
ing surfactant production and promoting fluid
absorption in the fetal lungs through the upregulation
of epithelial sodium channels and pulmonary beta-
adrenergic receptors, which improves gas exchange
and lung compliance.'?

However, repeated corticosteroid administra-
tions increase the risk of low birth weight as
aligned with Crowther et al. which has a mean
difference of mean birthweight-75.79 g, 95% CI -
117.63 to -33.96.'"' Repeated doses of corticos-
teroids during preterm birth have been associated
with low birth weight, primarily due to its impact
on fetal growth. Corticosteroids, such as be-
tamethasone and dexamethasone, are administered
to accelerate fetal lung maturation and reduce the
risk of neonatal respiratory distress syndrome.
However, these corticosteroids also have catabolic
effects, which can inhibit fetal growth by reducing
cell proliferation and increasing apoptosis in de-
veloping tissues. This inhibition of cellular growth
and differentiation can reduce overall fetal growth,
resulting in lower birth weights. Additionally,
corticosteroids can impact the regulation of the
hypothalamic-pituitary-adrenal axis, further influ-
encing fetal growth parameters and leading to in-
trauterine growth restriction.'?

Our study also showed a significant correlation
between repeated corticosteroid administration and
chorioamnionitis. In contrast, Crowther et al. had
no significant result in chorioamnionitis (RR 1.16,
95% CI 0.92-1.46).!! Currently, the correlation
between them is still debatable. It is argued that re-
peated corticosteroids might impair the inflamma-
tion response and alter the maternal immune
system, leading to an infection. A premature rup-
tured membrane is also considered to increase the
risk of chorioamnionitis.
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LIMITATIONS

In this study, we cannot conduct a subgroup analysis
due to the limited number of studies. Moreover, the
sensitivity analysis was also not completed regarding
not all variables consisting of a minimum of 10 jour-
nals. Publication bias also obtained at the birthweight
variable where it is significantly tended to discuss the
lower result.

CONCLUSION

Repeated administration of corticosteroids in preterm
births is highly effective in reducing the incidence
and severity of respiratory-related diseases in new-
borns, particularly neonatal respiratory distress syn-
drome, by promoting fetal lung maturation. However,
this therapeutic strategy is not without risks; it has
been associated with an increased likelihood of low
birth weight and the development of chorioamnioni-
tis. The immunosuppressive and anti-inflammatory
properties of corticosteroids, while beneficial for res-
piratory outcomes, may contribute to these adverse
effects by impairing the maternal immune response,
altering the vaginal flora, and compromising the in-
tegrity of the fetal membranes, thereby increasing
susceptibility to infection. These findings underscore
the need for a balanced approach in the administra-
tion of corticosteroids, carefully weighing the bene-
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fits of respiratory disease prevention against the po-
tential risks of infection and growth restriction.
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