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Abstract

Introduction: Cervical shortening increases spontaneous
preterm birth risk, while vaginal progesterone may provide
preventive benefits. Objective: To assess whether
aggregate evidence supports singleton-specific estimates
of vaginal progesterone effectiveness. Method: This
critical reassessment examined searches of PubMed and
Google  Scholar, identifying 49 records, three
quantitatively synthesized reports, and OPPTIMUM for
qualitative assessment. The retracted Cetingoz trial was
excluded. Results and Discussion: Random-effects
analyses reported reduced risks of preterm birth at
approximately <35 weeks (RR 0.65; 95% CI 0.46-0.92),
spontaneous birth before 34 weeks (RR 0.56; 0.36—0.86),
respiratory distress syndrome (RR 0.50; 0.29-0.86), and
birth weight below 1,500 g (RR 0.57; 0.38—-0.85). Neonatal
intensive care admission was not significantly reduced (RR
0.80; 0.54-1.18). However, mixed-plurality populations,
inconsistent outcomes, uncertain denominators, and
nonreproducible extraction limited validity. Conclusion:
Favorable estimates cannot establish singleton-specific
effectiveness without dataset reconciliation. Clinical
interpretation should prioritize broader participant-level
evidence
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Introduction

Preterm birth continues to impose a substantial burden on families and health
systems. A global analysis estimated 13.4 million preterm live births in 2020,
corresponding to approximately 9.9% of live births. Prevention is therefore relevant not
only to gestational age at delivery but also to neonatal care requirements and the long-
term consequences of early birth. Effective preventive strategies depend on identifying a
population in whom an intervention can modify risk. (Ohuma et al., 2023). Transvaginal
cervical length provides an objective marker of spontaneous preterm birth risk. The
association is graded: a shorter cervix is associated with a greater probability of early
delivery. Cervical shortening nevertheless occurs within a heterogeneous clinical
syndrome, rather than representing a single disease mechanism. Obstetric history,
plurality, gestational age at assessment, and the degree of shortening must therefore
remain part of the interpretation of treatment evidence. (Iams et al., 1996; Romero et al.,
2014)

Vaginal progesterone has been evaluated in trials recruiting women on the basis of
a short cervix and in subgroups drawn from broader high-risk populations. The principal
reports relevant to the supplied review are those by Fonseca, Hassan, DeFranco, and the
OPPTIMUM investigators. Their different eligibility criteria and reporting practices
make careful extraction essential: a trial-level result is not necessarily equivalent to a
result restricted to singleton pregnancies with a specific cervical-length threshold.
(Fonseca et al., 2007; Hassan et al., 2011; DeFranco et al., 2007; Norman et al., 2016)

Individual participant data meta-analyses published in 2012 and 2018 assessed this
clinical question using participant-level eligibility criteria, and an updated singleton-
specific analysis was published in 2025. These reports form the context against which
any aggregate-data synthesis must be evaluated. A smaller review should not imply that
it supersedes a more comprehensive analysis solely because its manuscript was prepared
later. (Romero et al., 2012; Romero et al., 2018; Romero et al., 2025)

Evidence integrity is an additional consideration. The 2011 Cetingoz trial was
retracted in 2024, and a subsequent corrigendum to another evidence synthesis
documented changes after its exclusion. Retraction status should therefore be checked
explicitly, while the effect of removing a study must be distinguished from changes
caused by eligibility criteria, omitted trials, or different outcome definitions. (Cetingoz et
al., 2011; Cetingoz et al., 2024; Wennerholm et al., 2025). The objective was to reassess
the supplied aggregate trial data on vaginal progesterone for pregnancies with a
sonographically short cervix and to determine whether the reported estimates validly
represent the intended singleton population. Rather than claiming an additional efficacy
estimate beyond existing participant-level meta-analyses, this review identifies the
eligibility, outcome-definition, denominator, and reporting conditions required for a
reproducible singleton-specific synthesis.

Methods

This study critically reassessed a supplied aggregate-data systematic review and
meta-analysis comparing vaginal progesterone with placebo, following PRISMA 2020
and PRISMA-S reporting standards. Original search logs, extraction sheets, and detailed
risk-of-bias assessments were unavailable; therefore, documented procedures were
distinguished from reassessment findings (Page et al., 2021); (Rethlefsen et al., 2021).

Eligible studies were randomized controlled trials involving asymptomatic women
with singleton pregnancies and sonographically detected short cervices. The retracted
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Cetingoz trial was excluded, while OPPTIMUM was retained for qualitative assessment.
Cervical-length thresholds varied (<15 mm, 10-20 mm, and <28 mm), requiring
clarification before pooling. Mixed-plurality studies required extractable singleton data,
and related publications were considered a single trial to prevent duplication (O'Brien et
al., 2007).

PubMed and Google Scholar were the reported information sources, identifying 49
records, four reports for qualitative synthesis, and three for quantitative synthesis.
However, search dates, complete strategies, screening procedures, and exclusion reasons
were unavailable. Extracted outcomes included preterm birth before 35 and 34 weeks,
respiratory distress syndrome, birth weight below 1,500 g, and NICU admission.
Outcome definitions, event counts, and treatment-specific denominators required
verification. The supplied risk-of-bias judgments were considered preliminary because
supporting assessments were unavailable. These judgments followed terminology
consistent with the original Cochrane framework rather than a verified RoB 2 assessment
(Higgins et al., 2011); (Sterne et al., 2019). Evidence certainty could not be formally
established and requires assessment of bias, inconsistency, indirectness, imprecision, and
publication bias (Guyatt et al., 2011)

Result and Discussion
1. Result
Statistical analysis

The source reports Mantel-Haenszel random-effects meta-analysis using RevMan,
with RRs and 95% Cls. The supplied plots identify DerSimonian—Laird estimation of
between-study variance and Wald-type confidence intervals. An RR below 1 favors
progesterone for all listed adverse outcomes. Where only one trial contributes, its estimate
is reported as a single-study result and between-study heterogeneity is not applicable.
(DerSimonian & Laird, 1986). Heterogeneity was described using 1> where supplied. A
value of zero indicates no observed inconsistency under the available data; it does not
prove that treatment effects are identical. With one or two contributing studies,
heterogeneity estimation is especially uncertain. The displayed source P values are
transcribed rather than represented as independently reproduced analyses. (Higgins et al.,
2003)

No completed sensitivity analyses, meta-regressions, or publication-bias tests were
supplied. Funnel-plot asymmetry tests would not be informative with so few studies.
Essential sensitivity analyses for a revised dataset include excluding the <28-mm
subgroup, restricting all outcomes to singleton pregnancies, and testing the effect of
including recoverable OPPTIMUM subgroup data. These are proposed analyses, not
completed results. (Sterne et al., 2011). The quantitative values below are transcribed
from the supplied figures and abstract to evaluate their eligibility and interpretation. They
are not presented as a newly completed meta-analysis. Recalculation, sensitivity analysis,
and outcome-level certainty grading were not possible without a verified extraction
dataset. Each estimate is therefore labeled by the number and type of contributing reports,
with explicit attention to mixed plurality, outcome boundaries, and neonatal
denominators.
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Study selection and characteristics

The source review identified Fonseca 2007, Hassan 2011, and DeFranco 2007 for
quantitative analysis and OPPTIMUM 2016 for qualitative review. The original total of
754 is the sum of 250, 458, and 46 as reported in the source; it is not a verified total of
eligible singleton participants. Table 1 distinguishes these source counts from their
population qualifications. The Cetingoz trial was excluded because of its documented
retraction.

Table 1

Characteristics of the study reports in the supplied review

Study

Population and reported
size

Regimen and
comparator

Use and qualification

Fonseca 2007
(Fonseca et
al., 2007)

Hassan 2011
(Hassan et al.,
2011)

DeFranco
2007
(DeFranco et
al., 2007)

OPPTIMUM
2016
(Norman et
al., 2016)

Cervical length <15 mm; 250
randomized pregnancies,
including singletons and twins

Singleton pregnancy; cervical
length 10-20 mm at 19+0-
23+6 weeks; 465 randomized,
458 analyzed

Multinational trial subgroup
with previous spontaneous
preterm birth and cervical
length <28 mm; 46 women

Broader high-risk singleton
population; 1,228 randomized
in the full trial

Vaginal  progesterone
200 mg nightly versus
placebo; 24-34 weeks

Vaginal  progesterone
gel 90 mg daily versus
placebo

Vaginal  progesterone
gel 90 mg daily versus
placebo

Vaginal  progesterone
200 mg daily versus
placebo; 22-24 to 34
weeks

Source quantitative analysis
used the full trial. Singleton
subgroup comprised 226
women; re-extract eligible
outcomes.

Quantitative source report;
distinguish randomized and
outcome-specific  analyzed
denominators.

Secondary analysis; threshold
differs from <25 mm; not an
independent trial from
O’Brien 2007.

Qualitative in source; full-trial
size is not the eligible short-
cervix subgroup size.

*Counts describe different populations and analysis sets and must not be added indiscriminately. The
table is an evidence inventory, not a finalized singleton-only analytical dataset.

Reported effects on preterm birth
The supplied two-study analysis labeled <35 weeks reported RR 0.65 (95% CI

0.46-0.92; P=0.01; I>=0%). It contained 41/254 events with progesterone and 65/250 with
placebo. The DeFranco component, however, corresponds to a <35-week endpoint. This
result is therefore described as birth at approximately 35 weeks or earlier until the
outcome boundary is harmonized. The original plot and its interpretation are presented in
Figure 1.
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Vaginal Progesterone Placebo RiskK ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
DeFranco 7 19 13 27 23.5% 0.77[0.38 , 1.55] —m—
Hassan 2011 34 235 52 223 T76.5% 0.62[0.42,0.92] |
Total (Walda) 254 250 100.0% 0.65 [0.46 , 0.92] ¢
Total events 41 65
Test for overall effect: Z = 2.45 (P = 0.01) 0.01 01 4 10 100
Favours vaginal Progesterone Favours placebo

Heterogeneity: Tau® (DLb) = 0.00; Chi# = 0.26, df = 1 (P = 0.61); 1= 0%

Footnotes
aCl calculated by Wald-type method.
bTau® calculated by DerSimonian and Laird method.

Figure 1. Original forest plot of preterm birth around 35 weeks or earlier

The displayed pooled estimate favors vaginal progesterone (RR 0.65, 95% CI 0.46—
0.92; P=0.01), corresponding to a 35% relative risk reduction in the analyzed populations.
Hassan contributes 76.5% of the weight and shows a statistically significant effect (RR
0.62, 95% CI1 0.42—-0.92), whereas the smaller DeFranco subgroup contributes 23.5% and
its interval crosses 1 (RR 0.77, 95% CI 0.38—1.55). Both point estimates favor treatment.
No statistical heterogeneity was detected (I>=0%; heterogeneity P=0.61), although only
two reports contribute.

The <34-week plot contained only Fonseca, with 24/125 versus 43/125 events and
RR 0.56 (95% CI 0.36—-0.86; P=0.008). It represents the original mixed-plurality trial
population, rather than a pooled singleton-specific result. Heterogeneity is not applicable.
Replacing this population requires corresponding singleton-specific event counts;
changing only its denominator would be invalid. Figure 2 reproduces this single-study
analysis.

Vaginal Progesterone Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 85% CI M-H, Random, 95% CI
Fonseca 2007 24 125 43 125 100.0% 0.56[0.36 , 0.86] B
Total 125 125 100.0% 0.56 [0.36 , 0.86] ’
Total events 24 43
Test for overall effect: Z = 2.64 (P = 0.008) 0.01 01 1 10 100
Favours vaginal Progesterone Favours placebo

Heterogeneity: Not applicable

Figure 2. Original single-study forest plot of spontaneous preterm birth before 34
weeks
Fonseca reports 24/125 events (19.2%) with progesterone and 43/125 (34.4%) with
placebo. The displayed RR of 0.56 (95% CI 0.36—0.86; P=0.008) corresponds to a 44%
relative reduction, with the confidence interval excluding no effect. The diamond
represents the same single-study estimate; it does not provide additional evidence from
other trials. Between-study heterogeneity cannot be assessed.

Reported neonatal outcomes

The source reported lower risks of respiratory distress syndrome and birth weight
below 1,500 g, whereas the NICU estimate was imprecise and its confidence interval
crossed 1 (Table 2). These are provisional source estimates. The Fonseca neonatal
denominator exceeds the number of randomized women because infants from twin
pregnancies were included, and both neonatal analyses require verification of singleton-
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only eligibility. A distinct NICU plot supporting the stated estimate was not available in
the embedded image set. Figures 3—5 reproduce the source images with outcome-specific
interpretations and explicit notes on the unresolved discrepancies.
Table 2
Outcome estimates transcribed from the supplied analysis

Outcome RR and 95% CI P value Interpretive status

. . 12—)0
Blrth around 35 weeks or 0.65 (0.46-0.92) 0.01 Two reports; [’=0%. Resolve <35
earlier versus <35 boundary.

Spontaneous birth <34 Single mixed-plurality trial; not a

0.56 (0.36-0.86) 0.008

weeks pooled singleton estimate.

. . - 12=0)9 1 -
Respiratory distress 0.50 (0.29-0.86) 0.01 Two reports; I QA). Singleton-only
syndrome neonatal data required.

Two reports; 1>=0%. Plot agrees with
Birth weight <1,500 g 0.57 (0.38-0.85) 0.006 the textual estimate; singleton-only
neonatal data required.

Trial-level contributions and

NICU admission 0.80 (0.54-1.18) 0.25 corresponding plot unavailable.

*RR, risk ratio, CI, confidence interval; NICU, neonatal intensive care unit. Values are preserved for
traceability to the source abstract and are not certified as final results. This table is not a GRADE
Summary of Findings table. No overall analysis was rerun for this draft.

Vaginal Progesterone Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 85% CI M-H, Random, 95% CI
Fonseca 2007 " 136 19 138  59.9% 0.59[0.29, 1.19] —
Hassan 2011 7 235 17 223 401% 0.39[0.17,092] ——
Total (Walda) 37 361 100.0% 0.50 [0.29 , 0.86] L 2
Total events: 18 36
Test for overall effect: Z = 2.50 (P = 0.01) 001 01 1 10 100
Favours vaginal Progesterone Favours placebo

Heterogeneity: Tau? (DLP) = 0.00; Chi* = 0.52, df = 1 (P = 0.47); I?=0%

Footnotes
aC| calculated by Wald-type method.
bTau® calculated by DerSimonian and Laird method.

Figure 3. Original forest plot of neonatal respiratory distress syndrome

The displayed pooled RR is 0.50 (95% CI 0.29—-0.86; P=0.01), corresponding to a
50% relative reduction in respiratory distress syndrome in the included analysis. Both
study point estimates favor progesterone, but the Fonseca interval crosses 1 (RR 0.59,
95% CI 0.29-1.19), whereas the Hassan interval does not (RR 0.39, 95% CI 0.17-0.92).
Their weights are 59.9% and 40.1%, respectively. No heterogeneity was detected (1>=0%;
heterogeneity P=0.47).
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Vaginal Progesterone Placebo Risk ratio Risk ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Fonseca 2007 18 136 27 138 53.9% 0.68[0.39 , 1.17] -

Hassan 2011 15 234 30 220 461% 0.47[0.26 , 0.85] -

Total (Walda) 370 358 100.0% 0.57 [0.28 , 0.85] L3

Total events: 33 57

Test for overall effect: Z = 2.72 (P = 0.006) 001 01 1 10 100
Favours vaginal Progesterone Favours placebo

Heterogeneity: Tau® (DLbP) = 0.00; Chi*= 0.79, df =1 (P = 0.38); I? = 0%

Footnotes
aCl calculated by Wald-type method.
bTau® calculated by DerSimonian and Laird method.

Figure 4. Original forest plot supplied for birth weight below 1,500 g

The image displays a pooled RR of 0.57 (95% CI 0.38-0.85; P=0.0006),
corresponding to a 43% relative reduction in the analyzed population. The displayed study
estimates are 0.68 (0.39—1.17) for Fonseca and 0.47 (0.26—0.85) for Hassan, with weights
of 53.9% and 46.1%. Thus, the plotted overall interval excludes 1, while the Fonseca
interval does not. The image reports [°=0% and a heterogeneity P value of 0.38. NICU
admission was reported in the supplied abstract as RR 0.80 (95% CI 0.54-1.18; P=0.25),
but no distinct supporting forest plot or trial-level contributions were available. The
duplicated birth-weight image has therefore been removed. The confidence interval is
compatible with both benefit and some increase in risk, so the estimate does not establish
a reduction or equivalence between groups.

Qualitative evidence and study quality

OPPTIMUM evaluated a broader high-risk population and did not establish a
statistically significant benefit for its primary outcomes in the overall trial. That result
cannot be substituted for the effect in the short-cervix subgroup. Conversely, retaining
OPPTIMUM only narratively can reduce the completeness of a targeted quantitative
review. Its full report and relevant subgroup evidence should be examined before
concluding that usable data are unavailable. (Norman et al., 2018). The supplied risk-of-
bias statements cannot support a finalized domain-level table without their evidence. No
numerical certainty ratings, sensitivity results, or publication-bias conclusions are
presented. The current result set therefore remains subject to data verification and
outcome-level reassessment.

2. Discussion
Principal findings

The supplied estimates consistently favor vaginal progesterone for early birth and
selected neonatal outcomes, but the dataset does not support their interpretation as a
validated singleton-specific synthesis. This reassessment adds a structured audit of the
analytical population: it links subgroup reports to parent trials, identifies mixed-plurality
contamination, separates incompatible gestational-age boundaries, flags uncertain
neonatal denominators, and removes a duplicated outcome figure. These issues alter the
estimand itself, not merely the presentation of results.

The central finding is therefore not a new treatment-effect estimate. It is that an
apparently favorable aggregate result can remain analytically non-reproducible even
when its direction agrees with stronger evidence. Participant-level meta-analyses,
including the 2025 update, remain the appropriate basis for singleton-specific efficacy
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estimates because they can apply cervical-length and plurality criteria to individual
participants (Romero et al., 2012, 2018, 2025).

Relationship to the wider evidence

Agreement with wider evidence should be interpreted cautiously because reviews
may contain overlapping trials and answer different questions. EPPPIC evaluated
progestogens in broader high-risk singleton populations, while the network meta-analysis
by Care and colleagues compared several preventive interventions (EPPPIC Group, 2021;
Care et al., 2022). Neither estimate can validate an aggregate dataset whose eligible
population and denominators remain unresolved. The defensible incremental contribution
here is the transparent identification of those discrepancies and the specification of
corrections needed before reanalysis.

Clinical interpretation and applicability

Current SMFM guidance for individuals without previous spontaneous preterm
birth defines a short cervix as <25 mm. It recommends vaginal progesterone for an
asymptomatic singleton pregnancy with a transvaginal cervical length <20 mm diagnosed
before 24 weeks, and consideration at 21-25 mm through shared decision-making. These
thresholds illustrate why a <28-mm subgroup cannot automatically represent the same
target population. (Society for Maternal-Fetal Medicine, 2024). ACOG’s updated practice
advisory also distinguishes recurrent preterm birth with a shortened cervix from prior
preterm birth without cervical shortening. Evidence in one risk group should not be
generalized to the other. This manuscript likewise does not establish efficacy for multiple
pregnancies, symptomatic preterm labor, ruptured membranes, or cervical shortening first
detected outside the studied gestational windows. (American College of Obstetricians and
Gynecologists, 2025)

The review cannot determine whether one vaginal preparation or dose is superior.
Nor does a placebo-controlled comparison establish comparative superiority over
cerclage or pessary. Direct comparative studies such as SuPPoRT address a different
question and should be interpreted with their own eligibility criteria, design, and
published correction. Their existence reinforces the need to distinguish whether the
clinical decision concerns treatment versus no active treatment or selection among
preventive options. (Hezelgrave et al., 2024; Hezelgrave et al., 2025). For Indonesian
clinical practice, translating trial efficacy into benefit requires reliable transvaginal
cervical-length assessment, timely identification of eligible women, access to the relevant
formulation, and continuity of antenatal follow-up. This is an implementation inference,
not a result measured by the present review. Local absolute benefit, adherence, costs, and
service feasibility cannot be estimated from the supplied data.

Neonatal outcomes and uncertainty

Gestational age and neonatal morbidity are related outcomes, but improvement in
one does not establish improvement in every other endpoint. The NICU confidence
interval in the source is compatible with both benefit and some increase in risk; a
nonsignificant P value does not establish equivalence. Admission also reflects local
clinical thresholds and available services, so its interpretation should remain separate
from a specific neonatal diagnosis. Absolute risk reduction and the number needed to
treat would be useful for clinical counseling, but require a valid baseline risk in the
eligible population. Pooling crude totals across studies with different eligibility criteria is
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not an adequate substitute. These measures have therefore not been calculated from the
current unverified dataset. Maternal adverse effects and longer-term child outcomes also
require explicit extraction before any broad safety conclusion can be made.

Limitations and implications for further analysis

The first limitation is incomplete reproducibility. The source gives aggregate screening
counts but does not document when or how the searches were performed, how records
were deduplicated, or why full texts were excluded. A review based only on PubMed and
an undocumented Google Scholar search may miss eligible studies. Additional searches
should be documented and the screening flow regenerated from the resulting log, rather
than reconstructed by subtraction from incomplete totals. The second limitation concerns
the analytical population. The listed sample sizes mix full trials and secondary subgroups,
and neonatal denominators can refer to infants rather than pregnancies. Population
restrictions must be applied to both the numerator and denominator for every outcome. A
study may be eligible for narrative discussion while its published overall results remain
ineligible for a specific pooled estimate. The third limitation is the small number of
contributing studies. The supplied <34-week result is a single-study estimate; several
other outcomes rely on only two reports. I*=0% in this setting should not be used to claim
strong consistency or high certainty. The data also do not support reliable exploration of
treatment interactions by dose, previous preterm birth, or degree of cervical shortening.
(Higgins et al., 2003; Sterne et al., 2011). Finally, excluding retracted evidence is
necessary but does not alone establish novelty or eliminate bias. The historical IPD
reports and later updates must be distinguished, the current evidence search must be
completed, and the role of omitted eligible subgroup data must be resolved. A revised
analysis should first prioritize accurate eligibility and extraction, then consider sensitivity
to outcome boundaries and statistical assumptions. Only after those steps should the
abstract and clinical conclusion be finalized. (Cetingoz et al., 2024; Wennerholm et al.,
2025; Romero et al., 2025)

Conclusion

The broader evidence base supports vaginal progesterone for appropriately selected
singleton pregnancies with a short cervix. This reassessment does not provide a new
efficacy estimate; it establishes that the supplied aggregate analysis cannot yet answer
that population-specific question because mixed-plurality data, inconsistent gestational-
age thresholds, uncertain neonatal denominators, incomplete search documentation, and
a duplicated outcome figure compromise reproducibility. Its validated contribution is a
traceable methodological audit and a defined correction pathway: reconstruct the search
record, restrict every numerator and denominator to eligible singleton pregnancies,
harmonize outcome boundaries, link subgroup reports to parent trials, reassess
OPPTIMUM subgroup data, and then repeat risk-of-bias, certainty, and sensitivity
analyses. Until those steps are completed, clinical conclusions should rely on the current
participant-level evidence rather than the unverified aggregate estimates.
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