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Dexamethasone vs. betamethasone for preterm birth: a systematic review and

network meta-analysis

Condensation
Corticosteroids are effective for most neonatal eimtti outcomes against placebo. The identified
differences between dexamethasone and betamethaisostll inconclusive, warranting further

research.

Short Title

Corticosteroids for preterm birth: a network metalgsis

AJOG at aGlance

Why was this study conducted?

This study was conducted to further analyze thaicdi advantages of two corticosteroids

routinely used during preterm delivery, with theirmhte goal of determining if one is more

advantageous over the other.

Key findings

o This network meta-analysis included recently puigds evidence that almost doubled the
number of participants involved in the direct comgan between corticosteroids.

o This analysis showed no difference in neonatal ljeaturodevelopmental disability,
intraventricular hemorrhage, or birthweight, bigcakhowed no statistically significant, but
potentially important differences, in chorioamnims)i fetal death, puerperal sepsis and
respiratory distress syndrome.

What does this add to what is known?
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These mixed results justify shared decision-makity patients and warrant further research to

improve the certainty of most results in ordentfmim health policies regarding preterm birth.

Keywords: preterm birth, antenatal corticosteroids, dexansetha, betamethasone, systematic

review, network meta-analysis
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ABSTRACT

OBJECTIVES
To evaluate the comparative clinical effectivenessd safety of dexamethasone versus

betamethasone for preterm birth.

DATA SOURCES

The sources searched were MEDLINE, EMBASE, Codahrarbrary, LILACS, Clinical
Trials.gov, International Clinical Trials Regist®latform without language restrictions until
October 2019, along with reference lists of inciideudies. Field experts were also contacted.
STUDY ELIGIBILITY CRITERIA

Randomized or quasi-randomized controlled trialegaring any corticosteroids against each
other or against placebo at any dose for preterth ere included in the study.

STUDY APPRAISAL AND SYNTHESISMETHODS

Three researchers independently selected, extralzttey and assessed the risk of bias of the
included studies by using EROS and COVIDENCE safwRandom-effects pairwise meta-
analysis and Bayesian network meta-analysis weréornpeed. The primary outcomes were
chorioamnionitis, endometritis/puerperal sepsispnagal death, respiratory distress syndrome
and neurodevelopmental disability.

RESULTS

Forty-five trials (11227 women, 11878 infants) wenreluded in the study. No clinical or
statistical difference was found between dexametimayersus betamethasone in neonatal death
(odds ratio [OR] 1.05; 95% Confidence Interval [Olp2-1.84; moderate-certainty evidence),
neurodevelopmental disability (OR 1.03; 95%CI| 01883; moderate -certainty evidence),
intraventricular hemorrhage (OR 1.04 95%CI 0.5} .Tow-certainty evidence), or birthweight

(+5.29 gr; 95%CI -49.79 to 58.97; high-certaintyidewmce). No statistically significant
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4
difference, but potentially clinically importamffect, was found between dexamethasone and
betamethasone in chorioamnionitis (OR 0.70; 95%@5b-1.06; moderate-certainty evidence),
fetal death (OR 0.81; 95%CI 0.24-2.41; low-certaisvidence), puerperal sepsis (OR 2.04;
95%CI 0.72-6.06; low-certainty evidence) and respiry distress syndrome (OR 1.34; 95%ClI
0.96-2.11; moderate-certainty evidence). Meta-iegjom, subgroup and sensitivity analysis did

not reveal important changes regarding the maifysisa

CONCLUSIONS

Corticosteroids have proven effective for most ragahand child relevant outcomesmpared
with placebo or no treatment for women at risk iidterm birth. No important difference was
found on neonatal death, neurodevelopmental disghiitraventricular hemorrhage, and
birthweight between corticosteroids, and no siatily significant but potentially important
difference was found in chorioamnionitis, fetal the@ndometritis/puerperal sepsis and
respiratory distress syndrome. Further researalaisanted to improve the certainty of evidence

and inform health policies.
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I ntroduction

Preterm birth (less than 37 weeks' gestation) auatsodor around 11% of all live births
worldwide, poses risks of adverse outcomes, andbeamttributed to 35% of deaths among
newborns:® Preterm birth represents a significant health éardiorldwide, mainly in Low-to-
Middle-Income Countries (LMICs).

Respiratory distress Syndrome (RDS) is a seriougptioation of preterm birth and the primary
cause of early neonatal death, lifelong disabibityd poor quality of life. RDS affects up to half
of babies born before 28 weeks and a third of lsatiern before 32 weeKsAntenatal
corticosteroids for preterm birth prevent RDS arebmatal mortality However, there still
persists doubt about the applicability in LMfGand there is no consensus regarding the type of
corticosteroid to use; nor the dose, frequencyjntyrof use or the route of administration.
Currently, either betamethasone or dexamethasoaether recommended corticosteroid for
clinical practice. The World Health Organization KMY) guideliné states that there is no
conclusive evidence that would support a recomnt@maf one over the other. It should be
noted that dexamethasone has an advantage overdiktsone in terms of lower cost and wider
availability, and it is currently listed on the WHBssential Medicine List and in WHO'’s
Managing complications in pregnancy and childbiytide®

Two Cochrane systematic reviews have synthesizecfflects of corticosteroids. Brownfoot et
al. 2013 and Roberts et al. 207 which compared any corticosteroids for preterrthbagainst
each other, or against placebo, respectively. AighoBrownfoot et al. focused on direct
comparisons, authors also assessed indirect casoparof corticosteroids with placebo for some
outcomes based on Roberts 2806While the indirect estimates suggest no significan
differences between corticosteroids for puerpeegsis, a significant difference favoured

betamethasone for chorioamnionitts.
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6
Direct comparisons in Brownfoot 2013howed that dexamethasone may have some benefits
compared to betamethasone such as less intravgatrimemorrhage. Roberts 261 Buggested
that dexamethasone may also be associated withgleerhirate of chorioamnionitis. New
additional published triat§' that almost doubled the previous number of pigeitts involved
in direct comparisons, warranted a network metdyaisa(NMA), to urgently define this hot

topic.

Objectives
To evaluate the comparative clinical effectivenessd safety of dexamethasone versus

betamethasone for preterm birth.

Methods
This systematic review and NMA is based on the dfrefl Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) extension statenfor NMA™ The study protocol was

registered in PROSPERO (CRD42017078006).

Eligibility criteria

To be eligible, studies had to be published or biliphed randomized controlled trials (RCT) or
quasi-RCT that included women at risk of pretermthbiand comparing any corticosteroids
against each other or against placebo regardlessoge or schedule (Séable B.1 andB.2 for

the description of doses by study). The populaias women with a singleton or multiple
pregnancy expected to give birth preterm (beforew@eks) as a result of either spontaneous
preterm labor, preterm pre-labor rupture of memésanmedical indication for delivery or

elective preterm birth.
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The primary outcomes for the mother (defined bydgtauthors) were chorioamnionitis and
endometritis/puerperal sepsis, and for the fetusiae wereneonatal death and RDS. The child
relevant outcome was neurodevelopmental disabiéity follow-up (blindness, deafness,
moderate/severe cerebral palsy, or developmenty/dekdlectual impairment (defined as
developmental quotient or intelligence quotiensldsan -2 standard deviation below population
meart®), or other neurological disorders.

The secondary outcomes were: 1. maternal deatperthatal death; 3. fetal death; 4. chronic
lung disease (need for continuous supplemental exy 28 days postnatal age or 36 weeks'
postmenstrual age, whichever was later); 5. intmtri@ular hemorrhage (IVH) (diagnosed by
ultrasound, diagnosed by autopsy); 6. mean birtiwieimeasured in grams); and 7. low birth

weight.

I nformation sour ces and sear ch strategy

A literature search strategy was established, dpeel by an experienced librarian, without
language restriction. Considering the exhaustivatesgic searches provided by the previous
Cochrane reviews'® the evidence gathered by these reviews up toadar@d13 was used (the
oldest search date reported in Brownfoot 2048s February 13, 2013) and searches were added
from this point to October 2019 in PubMed MEDLINBMBASE, LILACS, Cochrane Library,
Clinical Trials.gov and the International Clinicatials Registry Platform (ICTRP) for ongoing
trials search. The MeSH search terms included prambirth, betamethasone, dexamethasone
and glucocorticoids (See full search strategpppendix A). The reference lists of the included

studies were also searched and field experts veeracted for additional evidence.

Study selection, data extraction assessment of risk of bias
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Three authors (KK, DC and AC) independently scrddiikes and abstracts and reviewed the
full-texts of the potentially eligible studies bying the Early Review Organizing Software
(EROS}’ and COVIDENCE®. Multiple publications of the same trial (or
sample) were considered as unique studies andatberlsample sizes were selected. The same
authors independently, and in duplicate, evalutitedrisk of bias (RoB) domains of included
studies using the Cochrane toData were extracted from each of the includedistuand the
information was entered into a data extraction falesigned and piloted for this purpose. A
summary RoB was classified as high risk for a stifigy least one domain is classified as high
risk, while a summary was low/moderate risk ifrthés no domain classified as high risk.
Information was obtained regarding publication dgtaources of support; trial
methods, characteristics of participants; intemaemtand comparators and outcomes.
Any disagreement at any of the aforementioned steas resolved by consensus. In the case that
consensus could not be reached by two reviewethjr@ author resolved the disagreements

(IDF).

Data synthesis and statistical analysis

The statistical analyses were conducted in acceelanith the guidelines developed by
Cochrané’.

A pairwise random-effects meta-analysis was peréatrfor each available direct comparison.
Treatment effects were estimated using odds r&iR) (for dichotomous outcomes and mean
difference (MD) for continuous outcomes, along withe 95% confidence intervals (CI).
Heterogeneity was quantified for all the direct pamisons with the?Istatistic, which expresses
the percentage of variability that is due to trifeecences between studies rather than sampling

error?! Values of f between 30-60% were considered to be an indicatibimoderate’
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9
heterogeneity. Anticipating clinical and statistibaterogeneity, a meta-analysis was carried out
using a random-effects model to synthetize res8ligroup tests were performed to determine
differences by corticosteroid type. A P< 0.05 or lar> 30% was considered suggestive of
subgroup differences.

Bayesian random-effects NMA was also performedeach outcome to estimate the overall
treatment effects, if the between-study homogendignsitivity, and coherence assumption
across treatment comparisons were judged to béfigh&?>. The network geometry and
connectivity were explored using network diagraarg] results were presented in league tables
and forest plots.

Treatment effects were estimated using OR for damous outcomes and MD for continuous
outcomes, along with the 95% credible intervalsl)Cfhe study assessed the validity of the
transitivity assumption by comparing the distributi of potential effect modifiers across
treatment comparisons, including mean gestatiogal anean Gross National Income (GNI),
multiple/single corticosteroid doses, intact/ruptlirmembranes, country income classification,
global RoB, and RoB in blinding. To check the asgtiom of coherence (also called network
consistency) in the entire network, the designsegtiment interaction model was used as
described by Higgins and colleagi#ég.o evaluate the presence of local incoherencelothye
specific approach was us&d®®

A common-within network heterogeneity standard deen ¢~N(0,1),7>0) was used given that
many treatment comparisons were informed by a sistiidy. After discarding the first 10,000
iterations, series of 100,000 burn-in simulationthwhinning of 10 values were used. The model
convergence was checked by visual inspection oétladuation of the mixing of two chains. The
assessment of statistical heterogeneity of theeengtwork was based on the magnitude of the

heterogeneity variance parametef) (estimated from the NMA models. For dichotomous
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outcomes, the magnitude of the heterogeneity vesiawas compared with the empirical
distribution as derived by Turnét.

The prespecified subgroup analyses were gestatiag@l at trial entry (24 to 28 weeks,
29 to 34 weeks, 35 to 37 weeks); intact vs ruptumedhbranes, and country income level: LMIC
vs High-income countries (HIC), based on the WoBank Classificationf’ The study
included sensitivity analysis for the overall qtabf the studies (low/moderate versus high risk
of overall bias) and for the use of placebo or msktment versus no treatment or unmasked
intervention. A fixed-effect NMA (in a frequentisamework) was conducted for outcomes with
rare events and fewer than five studies in the odtyo see the impact on the results. A network
meta-regression was performed based on Gestatagmhat entry, Country GNI per capita
(current international $) based on the World Bankthe beginning of the

study (https://data.worldbank.org/country) andyear of publication.

The study assessed small-study effects and publicdtias that may affect the cumulative
evidence through comparison adjusted funnel ptmtshfe main eight outcomes and when at least
10 studies were available per outcathd@reatments were ranked from best to worst usieg th
Summary Under the Cumulative Ranking (SUCRA) cuane presented SUCRA values with
their credible intervaf§' *®across all outcome in a rank-heat gfoall analyses were conducted
in OpenBugs (version 3.2.3).For secondary outcomes with scarce direct evidepaiwise
meta-analyses were performed using RevMan®*54s a sensitivity analysis, a fixed-effect
model was applied for pairwise meta-analysis tessshe robustness of the findings.

The confidence in the estimates for each reportgdome were assessed using the Grading of
Recommendations Assessment, Development and Enalu@RADE) approach and specific
criteria for NMA, such as potential intransitivifpased on the variables considered potential

effect modifiers that were described in the subgranalysis) and potential incoherence (based
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on the statistical consistency assessmént).Two authors (AC, IDF) independently graded the
certainty of the evidence, and differences wereolvesl by consensus. The Cochrane
recommendations were followed for reporting resattsording to the certainty of evidence and
the magnitude of effedf. Additionally, a focus group was conducted to rmflgatients’

perspectives in the discussioghppendix C).

Results

Study selection

The search identified 765 records, after removinglidates, and ultimately included 45 RCTs
14.37"8involving 11,227 women and 11,878 infants (Ségure 1Error! Reference source not
found.). Thirteen RCTs compared dexamethasone vs. bdtaswte (2,903 women and 3,170
infants) and 32 trials compared corticosteroidsplacebo/no treatment (8,324 women and 8,708
infants). In addition to the 12 trigfe?®-31:3%:39.44:47.48.34.56.39 ¢ ded by Brownfoot 20£3and the

30 studies!?730:33-38:40-43.45:46.49-53.55.57.58.6Qft | ded by Roberts 201% this study included three

additional studi€$™* and identified four references from three ongaitajs™ ">’

Study characteristics

The included trials had heterogeneity regardingregs, baseline population characteristics and
intervention schemes (See Appendix B in Table B.2.1 Main characteristics of included
studies andin Table B.2.2 the full description). The studies were publishetiWeen 1972 and
2019. Sixteen studies were conducted in the USAr fo Iran, and two studies each were
conducted in United Kingdom, the Netherlands, FidlaFrance, Israel and Brazil. Most studies
were conducted in HICs (37), five in upper MICsdamly three in lower MICs (median GNI per

capita was 20,170 USD). The sample size varied ft8rto 2,831 women (median 118 women).
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Membranes were intact, ruptured and mixed (bothcinand ruptured) in 7, 12 and 26 studies,
respectively. Regarding the recruitment gestatiaga, 30 RCTs set 23-28 weeks as the lower
limit and 33 studies set 34-37 weeks as the uppdr (median gestational age 30.44 weeks).
The most common doses used were 24 mg of dexamethasd 24 mg of betamethasone in
different regimens (see the full description scheimd able B.2 and a descriptive summary in a
footnote of the table).
Table B.3 describes the full characteristics of the ongastgrie§ °®' The ACTION-f is a
parallel, double-blind, placebo-controlled RCT otfenatal dexamethasone that will recruit 6018
women at risk of preterm birth in hospitals in loesource countries. The RCT ACTWN®
will compare betamethasone with placebo and wijune 1616 neonates (808 twin pregnancies)
from South Korea. The other ongoing RETwill compare three arms, dexamethasone,
betamethasone and placebo in 150 women at risketénm birth from Nigeria.

Table B.4 presents the reasons of excluded studies iniiathaded by full-tex*?*

Risk of bias assessment of included studies

RoB was considered low in 26 (58%) studies for camdsequence generation, 17 (38%) for
allocation concealment, 22 (49%) for blinding ofrt@pants and personnel, 15 (33%) for
blinding of outcome assessment, 25 (56%) for indetepoutcome data, 31 (69%) for selective
reporting, 16 (36%) for other bias and 21 (47%)&obal RoB (Seéppendix D: Risk of bias

figures and tablesError! Reference sour ce not found.).

Synthesis of results
The composition of the networks and the directiread, and NMA (mixed) effect estimations for

the main eight outcomes of the comparison dexamsetigvs. betamethasone are presented in
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263 Figure 2, Figure 3 and Table 1. Also, Appendix E presents the direct comparison
264 dexamethasone vs. betamethasone forest-plots, AppErsummarizes the findings of the tables
265  of corticosteroid vs. control, arsppendix G displays the pairwise meta-analysis forest-plgts b
266  type of corticosteroid against placebo. Since thegee only three nodes for this network and the
267 focus was on the comparison of dexamethasone temnbéasone, the ranking made less sense.
268  However, the SUCRA values for the main outcomeseperted inAppendix H.
269 The analysis found no statistically significantfeliences for any outcome. Anyway, following
270  Cochrane guideli® below highlights each central estimate as thet mpasbable result, while
271 describing the confidence intervals.
272 -Chorioamnionitis (6,698 patients, 15 studies)
273  Compared with placebo/no treatment (control), desthasone likely increases chorioamnionitis
274  but on one side of the confidence interval coutakduce it: OR 1.46 (95%CI 0.81-2.66). On
275 the contrary betamethasone reduces chorioamnio@&s0.63 (95%CI 0.41-0.95). The test for
276  subgroup differences by corticosteroid type alsoasdd this disparity (P= 0.010, 12 84.2%).
277  Since there was a serious incoherence betweert dimddndirect evidence (Ratio of OR [ROR]
278  3.18 [95%CI 1.26-8.02]), and the differences in ¢keainty of the evidence (direct and indirect:
279 moderate) the direct evidence was considered théenost reliable estimation for this outcome.
280 Compared with betamethasone, dexamethasone ligdlyces chorioamnionitis but on one side
281  of the Crl could also be slightly detrimental: OR®@ (95%Crl 0.45-1.06), moderate-certainty
282  evidence.
283  -Endometritis/puerperal sepsis (4,030 patients, 10 studies)
284  Dexamethasone may increaselometritis/puerperal sepsis and betamethasoslg hilas little or
285  no effect against control: OR 1.93 (95%CI 0.853% &id 0.94 (95%CI 0.47-1.87), respectively.

286  The test for subgroup differences by corticostetgie suggest disparities (P 0.16, 12 49.8%).
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There was no report of direct evidence regarding dlatcome. Indirect evidence suggests that
compared with betamethasone, dexamethasone maagssendometritis/puerperal sepsis with
respect to betamethasone, but on one side of theoGid also be protective: OR 2.04 (95%Crl
0.72-6.06), low-certainty evidence.
-Neonatal Death (8697 patients, 23 studies)
Both dexamethasone and betamethasone reduce redgettaagainst control: OR 0.60 (95%ClI
0.37-0.94) and OR 0.57 (95%CI 0.39-0.80), respebtivThe test for subgroup differences by
corticosteroid type shows no disparity (P 0.810%). There was found no incoherence between
direct and indirect evidence ROR of 1.15 (95%CHK&496), therefore the NMA evidence was
considered to be the most reliable estimation. Goewp with betamethasone, dexamethasone
likely has no effect on neonatal death, but theli@mits could also be compatible with beneficial
or detrimental effect: OR 1.05 (95%Crl 0.62-1.84nhderate-certainty evidence.
-Fetal death (3857 patients, 13 studies)
Dexamethasone may reduiegal death and betamethasone likely has little meffiect against
control: OR 0.86 (95%CI 0.32-2.16) and 1.05 (95%GEB-2.15), respectively.
The test for subgroup differences by corticostetgige shows no disparity (P 0.70, 12 0%). There
was no report of direct evidence regarding thicomne. Indirect evidence suggest that compared
with betamethasone, dexamethasone may refliak death, but the Crl limits could also be
compatible with large beneficial or detrimentaleetf OR 0.81 (95%Crl 0.24-2.41), low-
certainty evidence.
-Respiratory distress Syndrome (9784 patients, 30 studies)
Both dexamethasone and betamethasone may redunataledeath against control: OR 0.64
(95%CI 0.47-0.90) and 0.47 (95%CI 0.35-0.60), respely. The test for subgroup differences

by corticosteroid type suggest disparities (P 01294.7%).
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There was found no serious incoherence betweertdired indirect evidence ROR of 1.14
(95%CI 0.71-2.75), therefore the NMA evidence wamsidered to be the most reliable
estimation. Compared with betamethasone, dexanwtbdiely increases RDS the Crl limits
could also be compatible with a small protectiie@f OR 1.38 (95%Crl 0.96-2.11), moderate-
certainty evidence.
-Neurodevelopmental disability (2628 patients, 3 studies)
No direct evidence was found for betamethasonepiacebo. Dexamethasone may reduce
neurodevelopmental disability against control: QB9(Q95%CI 0.01-8.08)
Compared with betamethasone, dexamethasone likedy no effect on neurodevelopmental
disability, but the Crl limits could also be compé with large beneficial or detrimental effect:
OR 1.14(95%Crl 0.24-13.86). Two of the included studied hare events, and a random-effects
model adds extra variability to the already uncgerteeatment effect estimates. Allowing for the
same between-study variance across comparistr®.45 95% Crl (0.00, 4.88)) increased Crls.
A sensitivity analysis estimating the treatmentefffor dexamethasone vs. betamethasone in a
frequentist meta-analytic framework estimatéd0.00, which was equivalent to a fixed-effect
meta-analysis model. The frequentist analysis sstggemore precise and reliable estimation an
OR 1.03 (95%CI 0.80-1.33)moder ate-certainty evidence.
-Intraventricular hemorrhage (IVH) (7449 patients, 17 studies)
Both dexamethasone and betamethasone reduce IVHL.AOR (95%CI 0.281-0.738) and 0.381
(95%CI 0.191-0.668), respectively. The test for ggobp differences by corticosteroid type
shows no disparity (P 0.88, 12 0%).
There was no serious incoherence found betweertdimed indirect evidence ROR of 1.54
(95%CI 0.57-4.16). The NMA evidence suggested thampared with betamethasone,

dexamethasone may redud@ but the confidence interval limits could alse bompatible with
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beneficial or detrimental effect: OR 0.812 (95%@K20-1.427), low-certainty evidence.
However, there was mild heterogeneity @1%) and important subgroup differences by
corticosteroid type (12 63.5%).

Considering the very high risk of attrition bia8% of non-analyzed infants), the unique marked
effect favoring dexamethasone of the study Elin2807', and the incoherence that this study
had generated particularly before the inclusiorthef ASTEROID trial?, a post-hoc sensitivity
analysis was performed while excluding it and rerng the analyses. Both the heterogeneity and
the test for subgroup differences changed to af 0. The new estimation, still low-certainty
evidence, OR 1.04 (95%Crl 0.56-1.78) was more stasi with the indirect evidence (ROR was
reduced to 1.14 (95%CI 0.51-2.57) and thereforevats considered as the most reliable
estimation.(See forest-plots Appendix E).

-Mean birthweight (8645 patients, 23 studies)

Both dexamethasone and betamethasone have no effdairthweight against control: MD -
17.04g (95%CI -75.48; 41.41) and -9.74 g. (95%@3.14; 23.63), respectivelyihe test for
subgroup differences by corticosteroid type showsdisparity (P 0.80, 12 0%). No serious
incoherence was found between direct and indireicteace ROR of 1.15 (95%CI 0.44-2.96),
and both direct and indirect evidence were consitl@s high certainty evidence, therefore the
NMA evidence was considered to be the most reliabtenmation. Dexamethasone has no effect
mean birthweight: mean difference +5.29g (95%C®91L 78, 58.97) high-certainty evidence.
-Other outcomes

Regarding corticosteroids vs. control, there waglinect evidence found about low birthweight
and there may be no difference between betametbaswh control on maternal death: OR 0.98
(95%CI 0.06-15.90). Dexamethasone and betamethds@he reduceperinatal death: OR 0.62

(95%CI 0.33-1.18) and 0.66 (95%CI 0.48-0.91), respely. The test for subgroup differences
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by corticosteroid type shows no disparity (P 018&%). Dexamethasone may increase chronic
lung disease and betamethasone may rethiseoutcome, but the confidence interval limits
could also be compatible with large beneficial etrignental effect: OR 1.30 (95%CI 0.57-2.96)
and 0.75 (95%CI 0.22-2.62), respectively. The festsubgroup differences by corticosteroid
type shows no disparity (P 0.47, 12 0%).
There was no direct evidence found that compargdrdethasone vs. betamethaswith regard
to maternal death, perinatal death, and scarceees@was found about low birth weight and
chronic lung disease (need for continuous supplémhexygen at 28 days postnatal age or 36
weeks' postmenstrual age, whichever was later)tlzegEe were assessed only by pairwise meta-
analysis.
One study (105 participants) assessed low birtlghteand another study (1,489 participants)
chronic lung disease. Compared with betamethasdesamethasone may reduce these
outcomes, however the confidence interval limitaldalso be compatible with large beneficial
or detrimental effect: OR 0.75 (95%CI 0.33-1.7y4eertainty evidence) and OR 0.92 (95%ClI
0.62-1.37) respectively (SeeAppendix E: Direct comparison dexamethasone vs.
betamethasone for est-plots).
The effect and the test for subgroup differencescosticosteroid type for the main eight
outcomes of the comparison corticosteroid vs. fate treatment by type of corticosteroid and
related certainty of evidence is presented in Surymifinding tables in théppendix F.
Appendix H presents several NMA outputs adgpendix | presents the meta-regression,
subgroup and sensitivity analyses. Meta-regres&iorthe four primary outcomes did not find
statistically significant differences. The subgram sensitivity analysis did not reveal important
changes regarding the main analysis. All the cemio@ interval limits were compatible with

beneficial or detrimental effects. The ORs > 2.0dexamethasone compared to betamethasone
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were: chorioamnionitis in studies only including men with ruptured membranes, for
endometritis/puerperal sepsis in studies with rpldtdoses, with intact/ruptured membranes or
only ruptured membranes, in HICs or adjusting byl @Br capita or for missing data; and for

RDS in the subgroup of UMICs.

Comment

Principal findings

Both corticosteroids have proven effective for wonag risk of preterm birth on most neonatal
and child relevant outcome®mpared with placebo or no treatment. As expedieete was
found no effect on birthweight considering the shoneframe between the intervention and
delivery.

A not statistically significant effect was foundggesting that compared with betamethasone,
dexamethasone may reduce the rates of chorioanisi@anound 30% and foetal death 20%, but
may increase puerperal sepsis 100% and respirdistngss syndrome 40%. Likely, there are no
differences in neonatal death and neurodevelopreis&bility and may be no difference in IVH
and in birthweight. Except for neurodevelopmentahdility and birthweight, these effects were

imprecise.

Strengths and limitations

Among the strengths of this work, it is worth menthg that Cochrane guidelif@swere
followed, as well as the PRISMA-NMA extensidr{Appendix J), and the study protocol was
registered in advance. This work is the most upgHated complete systematic review assessing
clinical effectiveness and safety of corticostesofdr preterm birth. The exhaustive search

strategy used in this study, included clinicallsrigegistries and contacted experts for additional
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relevant evidence. Although the strategy did nobhdasearch conference proceedings, it is
unlikely that the search strategy missed RCTs mduded in biomedical databases nor the trials
registries.

This NMA added two small triatd '* and one large, good quality trial that compared
dexamethasone directly with betamethasdte the body of evidence. The NMA also provided
new indirect estimations and increased the pratisib the estimations, still low for most
outcomes, by combining direct and indirect evidend@e prespecified meta-regression,
subgroup and sensitivity analyses reinforced thestmess of the results.

The certainty of the evidence was assessed by B%DE-NMA approacf® % the validity of
the transitivity assumption by comparing the dsittion of potential effect modifiers across
comparisons and the coherence assumption by thgndegtreatment interaction model and
loop-specific approachés.?

The results of the NMA were mostly coherent, exdeptthorioamnionitis which may be due to
differences between populations included in indiee@ direct evidence, and differences in RoB.
The indirect evidence came mostly from mothers withtured membran&s 3% 43 49. 51,53, 54,5759,
62, 67, 09, 71 T \nhile the direct evidence was from a mix of mesheith intact and ruptured
membrane’. However, meta-regression, subgroup, and sengitvialyses did not explain this
incoherence. Therefore, for chorioamnionitis, follog the GRADE approacfy the direct
evidence was considered the most reliable estimati®3 fewer cases (43 fewer or 5 more) per
1000 women treated with dexamethasone.

In general, the included trials were heterogenemuderms of clinical settings, baseline
population characteristics, and intervention scleam doses. Studies conducted in a range of
50 years and healthcare advances were includedifisplly in neonatology, adding an extra-

source of heterogeneity that could partially expliie contradictory direction of effect for some
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outcomes, but the effect modifiers nor RoB did pratvide a solid explanation of the effects. The
mixed beneficial or detrimental effect of differemitcomes warranted the decision to explore the
patients’ perspectives about the analyses’ findiogsiparing corticosteroids through a focus
group @Appendix C). Briefly, women failed to make a decision aboutebhcorticosteroids they
would choose because the trade-off between riskbanefits were very complex. The women
agreed that it would be a decision that they walldre or delegate to a professional with whom
they established a bond of trust. It is noteworthgt the health risk for women had more
importance for those participants who already hliddieen, since they considered the family
impact of their own health.

The evidence shows limitations, regarding its galeability to lower-resource countries, since
only threé* * “ out of the 45 included RCTs (only 5.5% of the imgd infants) were from
lower-MICs and none from LICs. Trials have beergédy conducted in tertiary hospitals and
recruited highly selected populatiofisConcerns about safety and efficacy in low-resource
settings were supported by the adverse findingseionatal deaths and maternal infection of
ACT, a community-based, cluster-RCT conducted i ISMICs.*® However, no important
differences were found by country income classiiicanor by GNI per capita. Hopefully, the
ongoing ACTION study in five low-resource countrigl answer this question regarding the
effects of dexamethasone on 6018 women at riskrefepn birth® An additional placebo-
controlled ongoing RCT to be conducted in Nigemdll include separate arms for each
corticosteroid, allowing a direct comparison inoaviresource setting. The placebo-controlled
ongoing RCT ACTWIN?® #will evaluate the effect of betamethasone on 8@8 pregnancies in
South Korea. This body of evidence will increase pinecision of estimations in a future update
of our network meta-analysis. However, future stadare needed to explore the differential

effect of doses, because the multiple schemes asexts the included studies precluded this
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analysis. Additionally, many studies used a comtmneof betamethasone phosphate and acetate
to maximize  the drug’s efficiency. Both formulat®on have different
pharmacokinetic/pharmacodynamic charactertidsut only Subtil 2008 compared acetate
and phosphate versus phosphate alone as a thirdfamdng no difference in fetal heart rate), so

this study was not able to assess the differeatiatt of both schemes.

Comparison with existing literature

The new evidence provided by this study does rege contradict previous studies.

Antenatal corticosteroids administered to women @afeat risk of preterm birth have shown to
reduce neonatal morbidity and mortalftyand are cost-effecti¥® thus, they are routinely
recommended worldwide.?® ® The pairwise meta-analyses results of both amstéroids
against placebo agree with the results of theQasthrane review by Roberts et al 2d17The
two additional studies foundl ** for this study only slightly improved the prdois of the
results for RDS and birthweight outcomes.

The second Cochrane review, by Brownfdatpmpared both corticosteroids and different
regimes against each other, but authors could avatider recent evidence. The inclusion of the
new trial ASTEROIB? almost doubled the number of included women amadviged
information for the main outcomes, except puerpgegisis, fetal death, and chronic lung disease.
Besides, this recent evidence improved the pratisfahe previous estimates for neurosensory
disability, where this study found no importantfeience between corticosteroids, while for
chorioamnionitis it was found that dexamethasong have a beneficial effect.

The potential beneficial effect of dexamethasond\W, suggested by very low-certainty direct

evidence, was reduced with the inclusion of the BRDID triaf* and completely disappeared
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when excluding Elimian 200%. This post-hoc sensitivity analysis was key maidle to the
very high risk of attrition bias of this study aptbvided more consistent results with the indirect
evidence. Additionally, systematic reviews and naetalyses found an increased risk of
neurodevelopmental impairment in children with Pemtricular/Intraventricular Hemorrhage
(PIVH)®*, mainly driven by cerebral paf€y Since there was found to be no differential eftefc
dexamethasone on neurosensory disability, it wanaldunlikely a potential favorable effect on
IVH. Additionally, even if a reduction in IVH wasue, the observed absence of differences on
long-term disability for the quality of life of svivors is more importart:

Roberts 2008 assessed indirect estimations favoring betametieafay chorioamnionitis. This
was consistent with the indirect estimation, bupasite to the ASTEROID tri findings that
were considered the most reliable estimation fgr dlatcome.

This NMA improved the precision and certainty of sh@revious estimations. The study
identified a very recent NMA that evaluated antahataternal administration dexamethasone
and betamethasone but also of ambré%dluthors reported that compared with placebo, all
interventions demonstrated better efficacy in teofngreventing RDS and neonatal death, and no
significant difference in the assessment of thedamce of bronchopulmonary dysplasia. Authors
also suggest that ambroxol seems to have the patémtbe the most effective treatment for
reducing the incidence of RDS and neonatal deatbdan its SUCRA values. This conclusion
was not consistent with a Cochrane systematic wegteowing insufficient evidence to support
or refute the practice of giving ambroxol to womanrisk of preterm birtR®> Additionally,
ambroxol is not even mentioned in relevant guidslifor the management of preterm birfH.
Unlike this study and the previous systematic neyigne authors included studies with repeated
exposure to antenatal corticosteroids and dueetgehrch date, relevant recent trials could not be

included. The largest and most recent fiaéported that children exposed to dexamethasone
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were less likely to be hypertensive at age 2 ydas those exposed to betamethasone adjusted
OR 0.78 (95%CI 0.64-0.95), but there was incompdetieome data and the clinical significance
of this finding is still uncertain. There was algbserved to be a higher use of the caesarean
section with betamethasone, but it was not suslaman adjusted post-hoc analyses.

A wise choice between dexamethasone and betamethadwmuld consider all factors besides
evidence, including local availability, costs armbeutility.”® ° A full course of betamethasone
costs around US$35 while dexamethasone costs $1of3%te cost of betamethasorié)The
cost-effectiveness of the administration of betdrasbne in the late-preterm period is
controversial and it should be based in the bashaton of effectiveness instead of individual
trials 8 ° Mainly LMICs still have significant challenges poovide safe and effective antenatal
corticosteroid use including ensuring accurate ajestal age determination, establishing clear
treatment guidelines, strengthening provider cdpaancorporating corticosteroid in national
essential medicines lists, and monitoring use amgames.® Hopefully, the findings of this
study contribute to an informed decision-makingcess and to improve maternal and new-born

care.

Conclusions and I mplications

This comprehensive NMA showed that corticosteraigse mostly effective for neonatal and
child relevant outcomesompared with placebo or no treatment. There wasclimocal or
statistical difference between corticosteroids eonatal death, neurodevelopmental disability,
intraventricular hemorrhage, or birthweight, buttboorticosteroids have different effects on the
remaining outcomes. No statistically significantfetience, but potentially clinically important
effect, was found between dexamethasone and bdtasoete. Low to moderate-certainty
evidence suggest, considering the central estimgtidhat dexamethasone may reduce

chorioamnionitis, and fetal death, but may incregeerperal sepsis, respiratory distress
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syndrome. However, the 95%CI indicates both berafiand detrimental effects against
betamethasone for these outcomes. The opposingfidiveof these outcomes does not allow for
derivation of recommendations about what corticosteshould be used. A few very large, well-
designed RCTs are warranted to improve the ceytahtthis evidence. Ideally, these trials
should represent low resource countries and, atidress the best schemes for administration in
different subgroups. Individual participant data tamanalysis could help to answer these
questions. In the meantime, monitoring short-temmd &ong-term health outcomes, including
neurodevelopmental disability will be importantdiotain real life data.

Since there is no robust evidence on which cortézogd should be prescribed, decisions should
be based on availability, costs, opportunity, aadlities. Shared decision-making would help

patients to make their choices when facing thisage.
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844ble 1. Summary of finding: dexamethasone vs. betamethasone
Direct evidence Indirect evidence NMA evidence Absolute effects for NMA estimate

Outcome OR” Certainty* OR” Certainty* OR” Certaint Risk with Risk with Difference
(95%Crl) y (95%Crl) Y (95%Crl) Y control *  beta® (95%Cl)

Chori oniti 0.695 o0 ' 2.321 0D 0.149 1) | 59per 82per  23fewer per 1000
orioamnionitis (0.451-1.055) MODERATE | (1.152-4.943) MODERATE | (0.003-0.878) LOW 1000 1000 (43 fewer or 5 more)
Endometritis/puerperal i 2.043 o U 2.043 o - i 73 more per 1000
sepsis ) (0.715-6.058) LOW (0.715-6.058) LOW ) (22 fewer or 270 more)
N | death 0.941 o000 ' 1.078 e 1.053 ©®® ' | 270 per 32 per  2moreper 1000
eonatal deat (0.550-1.646) MODERATE | (0.629-1.848) VERY LOW | (0.619-1.836) MODERATE| 1000 1000 (12 fewer or 25 more)
Fetal death 0.812 o 0.812 oD - 6 fewer per 1000
etal dea . . (0.241-2.406) LOW (0.241-2.406) LOW . . (24 fewer or 42 more)
Respiratory distress 1.040 o000 1.449 ® [ 1.377 o000 ! 326 per 260 per 66 more per 1000
Syndrome (0.818-1.323) MODERATE | (0.990-2.128) VERY LO (0.959-2.114) MODERATE| 1000 1000 (8 fewer or 166 more)
1.031 o0 ° 295 per 289 per  6more per 1000

Meurodevelopmental |4 799°1 329) MODERATE - - - - 1000 1000 (44 fewer or 62 more)

disability
Intraventricular 0.706 ® 1.128 e 1.036 (3313 53 per 52 per 2 more per 1000
hemorrhage (0.297-1.581) VERY LOW | (0.509-2.497) LOW (0.555-1.783) LOW 1000 1000 (22 fewer or 37 more)
Mean birthweight MD +17.81 000D MD -0.008 0000 MD +5.29 0000 +5.29gr.
(-62.98; 98.18; HIGH (-0.072; 0.056; HIGH (-49.79, 58.97) HIGH - - (-49.79, or +58.97 gr.)

(grams)

GRADE Working Group grades of evidence
High certainty: Very confident that the true effect lies closéhtat of the estimate of the effect
M oder ate certainty: Moderately confident in the effect estimate: Thueteffect is likely to be close to the estimaté¢hef effect, but there is a possibility that isisostantially different
Low certainty: Limited confidence in the effect estimate: Theetaffect may be substantially different from thereate of the effect
Very low certainty: Very little confidence in the effect estimate: Tthee effect is likely to be substantially diffetdrom the estimate of effect
84%5e shadowed cells are more reliable estimatioas were used to calculate the absolute differepeesented in the last column.
84aAvID for mean birthweight
84 Presented here is the certainty of evidence abersing imprecision, but this domain was omitteditoectly assess imprecision for the NMA estimatidn.
84& stimated from direct comparisons and if not éaalie from most similar outcome (i.e. for endomisithe risks of chorioamnionitis were used)
849: Confidence Interval, Crl: Credible Interval

830 Downgraded one level due to serious imprecision

881 Downgraded two levels, due to very serious incoheee

882 The lowest certainty of evidence (MODERATE) comerfrthe dexamethasone vs. control, hence the firditéct assessment in the absence of intransitivig MODERATE

883 The lowest certainty of evidence (LOW) come frone thexamethasone vs. control, hence the final ictliaesessment in the absence of intransitivity b@sy.

854 Downgraded one levels, due to serious imprecision.

885 Downgraded two levels due to very serious methogliaial limitations (high risk of attrition bias)

856 Both direct and indirect evidence showed MODERATeftainty of evidence without considering imprecisiand was downgraded one level due to serious ioipin for the NMA

857 estimation.
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FIGURES
Figure 1. Study flowchart
Figure 2. Networ k composition by outcome
Figure 3. Network and direct forest plot for dexamethasone vs. betamethasone
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