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Chapter 7

Abstract

Objective: Pregnant patients with a previous spontaneous preterm birth (sPTB) are at
high risk for recurrent (s)PTB. We investigated whether the number of previous sPTB,
gestational age (GA) of previous birth and cervical length (CL) could stratify patients
into different risk groups for recurrence to investigate whether there is a risk group
that does not require additional interventions.

Data Sources: A systematic search of MEDLINE and EMBASE was conducted from
1995 until April 2025.

Study Eligibility Criteria: Prospective studies with original individual patient data
available, reporting on asymptomatic pregnant individuals with =1 previous sPTB <37
weeks' gestation in whom CL had been measured between 18-24 weeks, and who did
not receive any preventative treatment for recurrent sPTB.

Study Appraisal and Synthesis Methods: A pooled analysis of individual patient data
was performed including assessment of associations between CL, obstetric history,
and recurrent (s)PTB.

Results: We included data from 1,316 patients (7 datasets). PTB rates of the current
pregnancy before 32,34 and 37 weeks were 9.1%, 14% and 31% respectively. CL and GA
of the earliest previous sPTB and GA of the most recent previous delivery contributed
independently to the risk of recurrent PTB and can be used to stratify the recurrence
risk. The incidence of total PTB in patients with a previous sPTB before 24 weeks and a
current short CL <15 mm was as high as 50% (95% CI 12-88) for delivery <32 weeks and
67% (95% CI 22-96) for delivery <37 weeks GA. In the lowest risk group (earlier previous
SPTB between 32+0 and 36+6 weeks GA and CL >30 mm in their current pregnancy),
rates for total PTB before 32, 34 and 37 weeks GA were 3.9% (95% CI 1-8), 9.8% (95%
CI6-16) and 23% (95% CI 19-32) respectively. Low-risk reference groups had sPTB rates
of 1.5%, 1.3-2.6% and 4.9-10.5% before 32, 34 and 37 weeks of gestation, respectively.

Conclusion: Independent of CL or GA of previous sPTB, all patients with a history of
sPTB retain an increased risk for recurrence of total PTB. Even patients with the lowest
risk still have a higher risk compared to those without a previous sPTB. Therefore,
counselling and surveillance for preventative treatments remain essential in managing
these patients.
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Condensation: Cervical length and details of previous spontaneous preterm births
can help to stratify risk for recurrent preterm birth. However, in the end, all patients
remain at increased risk when compared to low-risk (nulli or multiparous) patients.
Even those with a previous late preterm birth or term birth following a previous
preterm birth and a relative long cervix (>30 mm).

Short title: Evaluating risk differences in recurrent preterm birth without preventative
treatment.

AJOG at a Glance
A. Why was this study conducted?
To identify risk groups within the high-risk population of patients with a
previous spontaneous preterm birth (SPTB) and investigate if any group does
not require additional interventions.

B. What are the key findings?

Having a late spontaneous preterm birth or term delivery following a
previous spontaneous preterm birth, along with a long cervix in the current
pregnancy, does not reduce this risk of preterm birth to the level of low-risk
multiparous women without a short cervix. Thus, counselling and surveillance

for preventative treatments remain essential.

C. What does this study add to what is already known?

Based on a large cohort of seven datasets, this individual patient data meta-
analysis provides an overview of recurrence risk stratification in a high-risk
population without preventative treatment, illustrating heterogeneity in
recurrence risk patterns that may support clinical reasoning and patient
counseling, without serving as an individual prediction model.
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Introduction

Preterm birth (PTB) is a critical obstetric challenge that remains a leading cause
of neonatal morbidity and mortality, underscoring the urgent need for effective
prevention strategies.! Individuals with a history of a previous spontaneous preterm
birth (sPTB) are considered to have an estimated 2.5 fold increased risk for a recurrent
PTB.>¢ Absolute risks of recurrence are estimated to be between 15% and 50% for
preterm birth <37 weeks and around 15% for preterm birth <34 weeks of gestation.’

Current clinical management of patients with a previous sPTB often includes
preventative interventions, such as vaginal progesterone administration and cervical
cerclage (if cervical length is <25 mm before 24 weeks).®'° Plausibly, not all pregnant
individuals, who are offered preventative treatment in current pregnancy based
on their obstetric history of one or more previous sPTBs, will have the same risk of
recurrence. Some patients may feel hesitant about medication use during pregnancy,
especially considering that long-term effects of obstetric interventions, such as
progesterone administration remain unclear. Further stratification will generate
a better understanding of the numbers needed to treat and thus allow personalized
antenatal care advice for each specific risk group.

Previous studies have shown that GA of the earliest previous sPTB, the number of
previous sPTBs, and a multiple pregnancy following a previous PTB are associated
with the risk for recurrent sPTB.2'#'® Furthermore, various studies have found that
serial evaluation of cervical length (CL), measured by midtrimester transvaginal
ultrasound between 16 and 24 weeks gestational age (GA), can help to predict the
risk for recurrent PTB, especially in high-risk patients.’?° CL is inversely related to the
risk of preterm birth, where the risk increases as the length of the cervix shortens.’®?!
When combining risk factors such as CL and details of previous sPTB, including the
gestational age of delivery in the index pregnancy, studies have shown conflicting
results > and there is uncertainty about their potential to further stratify patients
into risk groups.

Objective

The primary aim of this study was to identify different risk groups within the high-risk
population of patients with a previous sPTB to investigate whether there is a risk group
that does not require additional interventions.
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Methods

We performed a pooled analysis of individual patient data from previously published
studies, specifically seeking to identify a group who had a risk of (s)PTB as low as
patients without a previous sPTB. This individual participant data meta-analysis
(IPDMA) was conducted according to the Preferred Reporting Item for Systematic
Reviews and Meta-analyses individual participant data reporting statement (PRISMA)??
(See PRISMA-IPD checklist in Appendix A). The IPD-PRODUCE collaboration was formed
(PRediction Of preterm Delivery by Ultra sonographic measurement of CErvical length)
to perform this study. Before study inception, methods were defined, discussed and
eventually agreed upon by the IPD-PRODUCE collaboration.

Under Dutch Law, this project did not require approval of an ethics committee or
institutional review board, as was confirmed by the Medical Ethics Committee of the
Academic Medical Center Amsterdam, The Netherlands, Medical Research Involving
Human Subjects Act (WMO).%

Information Sources and search strategy

Database searches were performed using MEDLINE and EMBASE to identify eligible
studies from 1995 until April 2025. The full search strategy can be found in the
Appendix B. No restrictions for language or geographic location were applied.

Eligibility criteria and study selection

Eligible reports were prospective trials and cohorts in which (transvaginal) ultrasound
screening of CL had been performed between 18-24 weeks gestation by experienced
sonographers, in any health care setting, in asymptomatic patients with a singleton
pregnancy, and a history of at least one previous spontaneous PTB <37 weeks
GA. Moreover, patients did not receive any preventative treatment for recurrent
PTB irrespectively of CL measurement (e.g. no preventative treatments such as,
progesterone administration, cerclage or cervical pessary placement for patients
with asymptomatic short CL).

Reference lists of trials and reviews identified by the search were screened. All
corresponding authors of eligible studies were contacted and invited to share
anonymized individual participant data. Trials whose investigators were unable to
provide individual participant data were excluded.
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Data extraction

Maternal and obstetric data were extracted from all included datasets, including
CL measured by transvaginal ultrasound between 18-24 weeks gestation in current
pregnancy, GA at ultrasounds and GA at delivery (PTB <32, <34 and <37 weeks, either
spontaneous or indicated). Patients with no previous (spontaneous) preterm birth in
their obstetric history were excluded from analysis. Collected details of the obstetric
history consisted of number of previous sPTB, GA of earliest previous sPTB, GA of the
most recent sPTB, and number of previous term births. Included data were checked
with respect to range, internal consistency and missing or non-plausible values. The
data were analyzed for consistency between received data and previously published
reports. Any additional information was extracted from the original reports. Finalized
data were merged into a single dataset.

Assessment of risk of bias

The articles were assessed independently by two reviewers (CD, AR) using the
Newcastle Ottawa scale for cohort studies and - if applicable - the Cochrane Risk of
Bias Tools for RCTs. Disagreements about risk of bias were resolved by consensus or
by consulting a third reviewer (EP).

Data synthesis

After description of patient characteristics per study, the incremental predictive
value of obstetric history on CL was evaluated. Logistic regression models were fitted
with PTB in the current pregnancy as dependent variable, and CL as independent
variable. Preterm birth was defined as delivery before 37 weeks of gestation. The
primary outcome was total PTB (spontaneous and medically indicated). Sensitivity
analyses were performed for spontaneous PTB where this distinction was available.
Consecutively, obstetrical history variables were added one at a time to the model.
The full model was compared with the CL-only model using likelihood ratio tests.
When data from more than one country were available, country was included as a
covariate to account for differences in baseline risk of preterm birth. Results from the
final models were reported as odds ratios with 95% confidence intervals. All analyses
of obstetric history variables were performed as complete-case analyses, resulting in
variable sample sizes across models depending on data availability. Interaction terms
were included to evaluate potential effect modification, and corresponding P-values
should be interpreted as exploratory.

Stratification tables were made to identify a potential low-risk group based on

associated variable(s) found in relation to PTB. ‘Low-risk’ was defined as a risk
comparable to that of patients with no previous sPTB, i.e. references risk for PTB as
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low as that of nulliparous patients (1.5%, 1.3-2.6% and 4.9-10.5% incidence of PTB
before 32, 34 and 37 weeks of gestation, respectively) or multiparous patients with
no previous sPTB (0.8%, 1.0% and 4.5-6.6% incidence of PTB before 32, 34 and 37
weeks of gestation, respectively). Data of these reference groups were retrieved from
data of the Dutch Perinatal Registry containing data of 96% of all pregnancies in the
Netherlands 2426 and previously published studies.?”=2

All analyses were performed using R version 2.13.1 (The R Foundation for Statistical
Computing, Vienna, Austria) and IBM SPSS Statistics 19 (IBM Inc, New York, NY, USA).

Results

Study selection and characteristics

A total of 3,466 studies were identified through database screening, of which 250
were potentially eligible for inclusion written by 160 different responding authors
(Figure 1). We were able to contact 139 of these 157 authors, and 38 authors were
willing to participate in the IPDMA study, of which 17 authors shared 20 datasets.
We excluded 13 shared datasets based on study design (n = 1), inclusion of multiple
pregnancies (n = 4), symptomatic patients (n = 4), patients receiving treatment (pessary
or cerclage) (n = 2), or patients without previous spontaneous preterm birth (n = 2).
Seven eligible datasets were included in this IPDMA study?*, of which six prospective
cohort studies®*% and one RCT*. Characteristics of included studies are described
in Table 1 and Appendix C. Original studies were conducted between 1995 and 2008
in five different countries and involved between 75 and 2,307 participants per study
with a total of 4175 patients. Ultimately, 1,316 participants met the inclusion criteria
and could be included in the meta-analyses.

Data on CL measurement was available in 99% (1,309/1,316) of patients, in whom
82% (1,076/1,309) underwent a transvaginal CL measurement between 18 and 24
weeks gestation, with a median length of 35 mm (range 0-69, IQR 30-40). The GA
of the earliest previous PTB was known in 71% (932/1,316) patients, of whom 26%
(238/932) had the earliest previous PTB before 24 weeks GA and 74% (694/932)
between 24+0 and 36+6 weeks GA. In 37% (486/1316) the number of previous PTBs
was known. In total 66% (323/486) experienced one previous sPTB and 34% (163/486)
2 or more. Gestational age at delivery was known in 97% (1,289/1,316) of patients.
PTB rates before 32,34 and 37 weeks were 9.1% (117/1,289), 14% (180/1,289) and 31%
(400/1,289), respectively. For 49% of the total cohort, the onset of labor was known;
among these patients, 81% had a spontaneous delivery. As not all other variables
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were available in all datasets, recordings of characteristics of obstetric history varied
among datasets (Table 1).

Figure 1. Flowchart of study and patient identification
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Risk of bias of included studies

Results of the quality assessment are shown in Appendix D. Overall, the quality of the
included cohort studies was moderate. The items selection of ‘non-exposed cohort’
and ‘comparability’ were often not reported and scored poorly. The representativeness
of exposed individuals in the cohort, absence outcome at start, follow-up and
outcome assessment were well reported. Assessment of study quality showed overall
good agreement between published and shared data. However, limitations in data
completeness might have caused selection bias and warrant caution in interpretation.
In the included RCT, blinding for the intervention was not possible, due by the nature
of the intervention and the detection bias was often not clearly described. On average,
there are some concerns of bias.

Synthesis of the results

Incremental predictive value of obstetric history over cervical length on recurrent
preterm birth

Cervical length was significantly associated with recurrent PTB; a 10 mm shorter cervix
resulted in an odds ratio for preterm birth of 1.97 (95% CI. 1.61-2.41) for PTB below 32
weeks, 1.83 (95% CI: 1.54-2.18) for PTB below 34 weeks, and 1.61 (95% CI: 1.41-1.83)
for PTB below 37 weeks. Furthermore, obstetric characteristics such as, gestational
age of the most recent sPTB, gestational age of most recent birth (preterm or term),
gestational age of the earliest previous sPTB, and the number of previous sPTBs were
all associated with the risk for recurrent PTB in univariable analyses. Notably, the
number of previous term births was not associated with recurrent PTB.

When the contribution of GA of the most recent spontaneous delivery to CL
measurement in prediction of recurrent PTB before 32, 34 and 37 weeks GA was
examined, all previous preterm deliveries between 16 and 32 weeks GA added a
significant contribution to CL measurement (Table 2, Figure 2). For example, when
the most recent delivery was at a GA between 16-23 weeks GA, the odds to deliver
before 32, 34 and 37 weeks GA in the current pregnancy, was 6.89 (95% CI 2.54-
16.68),3.93 (95% C1 1.82-8.47) and 2.22 (95% CI 1.29-3.83) respectively. Examining the
combination of CL and GA of the earliest previous sPTB in relation to recurrent PTB,
we observed that only the group with a previous sPTB group between 16-23 weeks GA
remained statistically significant to deliver <32 weeks GA (OR 3.22 (95% CI 1.48-7.01),
as shown in Table 2 and Figure 3.
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In a sensitivity analysis of only spontaneous recurrent preterm birth for both GA of
the earliest previous sPTB and the GA of the recent spontaneous birth, the results

were consistent (Supplementary Table S1).

Table. 2. Multivariable associations (OR) between gestational age of the most severe previous sPTB birth, of
the recent spontaneous birth, of multiple previous sPTBs and of previous term delivery, and cervical length,
and recurrent preterm birth (<32, <34, <37 weeks GA).

Outcome current pregnancy

Delivery <32 weeks

Delivery <34 weeks

Delivery <37
weeks

Total n/n (%)
CL (95% CI)

GA earliest previous sPTB!

CL

16-23 weeks
24-28 weeks
28-32 weeks
32-36 weeks

Interaction p-value

GA recent previous
spontaneous birth

CL

16-23 weeks
24-28 weeks
28-32 weeks
32-36 weeks
>37 weeks

Interaction p-value

2 or more previous sPTB

CL
2 ormore PTB
1PTB

Interaction p-value

Previous term delivery

CL

1term

2 or more term
No term

Interaction p-value

116/1282 (9.05)
0.92(0.90-0.94)
88/914
0.93(0.90-0.95)
3.22(1.48-7.01)
1.83(0.79 - 4.24)
2.17(0.98 - 4.83)
ref

0.014

82/764

0.94(0.91-0.96)
6.89(2.54 - 18.68)
3.93(1.37-11.25)
5.41(2.00 - 14.66)
1.71(0.57 - 5.16)
ref
0.000
33/452

0.90(0.86 - 0.94)
1.85(0.81-4.22)
ref
0.15
31/293

0.91(0.87-0.95)

0.62(0.22 -1.75)

0.45(0.13 - 1.58)
ref

0.342

178/1282 (13.89)
0.93(0.91-0.95)
131/914
0.94(0.92 - 0.96)
1.50(0.84-2.71)
115 (0.62 - 2.16)
1.74(0.99 - 3.08)
ref

0.187

121/764

0.95(0.93-0.97)
3.93(1.82 - 8.47)
2.73(1.22-6.12)
4.73(2.25-9.95)
1.99(0.91 - 4.37)
ref
0.000
54/452

0.989(0.86 - 0.93)
2.55(1.30-5.01)
ref
0.006
47/293

0.92 (0.988 - 0.95)

0.72(0.30 - 1.69)

0.83(0.32-2.17)
ref

0.726

178/1282 (13.89)
0.93(0.91-0.95)
278/914
0.95(0.94-0.97)
1.37(0.89-2.12)
1.42(0.91-2.21)
1.54(1.02 - 2.33)
ref

0.213

2447764

0.96 (0.94-0.97)
2.22(1.29-3.83)
2.27(1.31-3.93)
2.70(1.61 - 4.53)
2.26 (1.36-3.75)
ref
0.001
137/452

0.92(0.89-0.94)
1.53(0.96 - 2.45)
ref
0.076
99/293

0.93(0.90-0.96)

1.01(0.54-1.90)

0.85 (0.40 - 1.83)
ref

0.908

GA, gestational age; OR, Odds Ratio; CI, Confidence Interval; SPTB, spontaneous Preterm Birth, CL, cervical length.
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Figure 2. Contribution of gestational age of previous delivery to cervical length measurement in prediction
of preterm birth before 32, 34, and 37 weeks.

The color indicates the gestational age at which the previous delivery occurred, while the range represents the
95% confidence interval.
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Figure 3. Contribution of the severity of earliest previous preterm birth to cervical length measurement in
prediction of preterm birth before 32, 34, and 37 weeks.

The color indicates the gestational age at which the previous delivery occurred, while the range represents the
95% confidence interval.

When applying these outcomes in clinical practice, it becomes clear that even with a
CL >30 mm, the GA of a previous sPTB influences the recurrence risk. This risk ranges
from approximately 7% to 15% for delivery before 32 weeks’ gestation and increases
to 25%-32% for delivery before 37 weeks' gestation (Figure 2). Considering the GA
of the most recent previous pregnancy, a CL >30 mm combined with a previous term
birth as the most recent delivery is associated with only 2.8% risk on PTB before 32
weeks. However, the risk increases to nearly 20% for PTB before 37 weeks (Figure 3).
In both scenarios, a shorter CL corresponds to a higher risk. Likewise, in both cases, an
earlier GA at the most recent delivery is associated with a higher risk of recurrent PTB.
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Neither the number of previous sPTB nor the number of previous term births added
a significant contribution to CL measurement in prediction of recurrent PTB (Table
2). The association between GA of the most recent previous sPTB and recurrent PTB
could not be investigated, as data were available for only 90 patients.

Risk stratification of recurrent preterm birth

GA of most recent delivery

Results of risk stratification based on CL and GA of the recent delivery are shown in
Table 3. The highest incidence of PTB was found in patients with an gestational age
of 16+0 - 23+6 weeks in the recent delivery and short CL <15 mm in their current
pregnancy, namely 66.7% (4/6), 66.7% (4/6) and 83.3% (5/6) for respectively 32, 34
and 37 weeks of GA. The lowest incidence of PTB was found in patients who delivered
at term (=37+0 weeks) in the most recent previous pregnancy and a CL >30 mm in
their current pregnancy, namely 2.8% (4/141), 5.7% (8/141), and 17.0% (24/170) for
respectively 32, 34 and 37 weeks of GA.

GA of earliest previous sPTB

When the GA of the earliest previous sPTB was considered (shown in Supplementary
Table S2), the highestincidence of PTB was found in patients with an earliest previous
SPTB before 24 weeks and short CL <15 mm in their current pregnancy, namely 50%
(3/6), 50% (3/6) and 67%( 4/7) for respectively 32, 34 and 37 weeks of GA. The lowest
incidence of PTB was found in patients with an earliest previous sPTB between 32 and
36+6 weeks GA and a CL >30mm in their current pregnancy, namely 3.9% (6/153), 9.8%
(15/153), and 23% (35/153) for respectively 32, 34 and 37 weeks of GA. Similar results
were seen in a sensitivity analysis of only spontaneous recurrent PTB (Supplementary
Table S3.)

The lowest risks groups were still at high risk compared to low-risk references
groups (1.5%, 1.3-2.6% and 4.9-10.5% incidence of PTB before 32, 34 and 37 weeks of
gestation, respectively).?”32
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Comment

Main findings

This study describes how details of previous sPTB and current CL can stratify
differences in risks for recurrent PTB. We found that CL and GA of the earliest
previous sPTB and GA of recent previous birth contributed independently to the risk
of recurrent PTB and can be used to stratify the recurrence risk. Based on these
characteristics, alone or in combination, patients with a very high risk to deliver before
32 weeks GA (eg. 50%) can be differentiated from patients with lower risks (3%).
Nevertheless, when examining the risk of delivering before 37 weeks GA, the risks
escalate for all patients, ranging from 23% to 67%. This highlights that patients with a
history of previous sPTB consistently face an elevated risk for experiencing recurrent
PTB. No subgroup of patients has a risk comparable to those without a previous sPTB.
Even patients with a’long’ cervical length and a previous late sPTB or a previous term
delivery following a sPTB, have an increased risk. Therefore, clinicians should always
discuss screening and preventative treatment to reduce the risk of recurrence.

Strengths and Limitations

Study strengths include the uniqueness of this cohort. Despite their obstetric history,
none of the included patients received preventative treatment during pregnancy,
which contrasts with contemporary practices that usually involve counseling and
administering preventive measures. Consequently, obtaining large datasets on the
natural outcomes of untreated patients has become challenging in current times.
Furthermore, this large dataset including 1,316 patients contains international data,
making it generalizable and thus useful for obstetric care givers worldwide. By using
an IPD meta-analysis we were able to incorporate all available study data, in a robust,
flexible and standardized format.

A potential limitation of this study is that within the individual included datasets, we
could only work with the available data points because not all variables of obstetric
history were always recorded for each individual patient. This results for example in
an apparent paradox that patients with a previous sPTB at 24-28 weeks seem to have
a lower PTB recurrence risk than those with a previous sPTB at 28-32 weeks, whereas
in principle, the earlier a previous PTB has occurred, the higher the recurrence risk.24
Most likely, this outcome is due to differences in sample size. Along the same lines,
the lack of association between the number of previous term births and recurrent
PTB is most likely explained by limited statistical power due to small subgroup sizes.
Given the substantial variation in sample sizes across obstetric history strata, the
stratified estimates and interaction-term p-values should be interpreted with caution,
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with emphasis on overall trends rather than exact effect estimates. In addition, this
cohort includes datasets from 2006 until 2011. Even though all CL measurements
included in this study were obtained by trained sonographers, the accuracy and
quality of transvaginal ultrasound images might have improved over the last decades.
Uniform methods for CL measurements arose from 2015 onwards.*° Another limitation
is the inability to differentiate between recurrent spontaneous and indicated PTB
of the current pregnancy, as data on onset of labor were available for fewer than
50% of patients. When analyzing onset of labor in those patients, 81% delivered
spontaneously. This finding is in line with a large cohort study in the United States
showing that of all recurrent preterm deliveries before 37 gestational weeks, 82% had
a spontaneous onset and 18% were indicated.??

Moreover, it was unknown whether previous pregnancies were multiple pregnancies
in six of the seven included studies (see Appendix C). Although all patients carried
a singleton in their current pregnancy, the history may have included multiple
pregnancies. The risk of PTB in a singleton pregnancy after a preterm twin is estimated
to be 10% (95% CI [8.2,12.3]) compared to 20% (95% CI [19.9,20.6]) after a previous
preterm singleton pregnancy.” The extent to which this factor influenced our findings
remains uncertain. Furthermore, study population differences might have influenced
the results. A total of 2 out of 7 studies provided data from non-Western populations,
namely the study of Bittar et al and Bagga et al, and they only comprised 2.8%
(37/1316) and 8.0% (105/1316) respectively of the total cohort.>*3¢ Conversely, the study
of Owen et al accounts for 58% (764/1316).%° A total of 998 patients (75.8%) in this
cohort originated from studies conducted in the United States.??° When examining
the individual studies (Table 1), the risk of PTB before 37 weeks varies from 21% in
the cohort of Shennan et al. to 39% the study of Berghella et al.>>*” Since there are
numerous other factors that influence the risk of sPTB, such as ethnicity, smoking
habits, previous cervical surgery, previous curettage or ART procedures, and also
the intensity and professionalism of care, the effect of these factors on our results
remains unknown.

Finally, women with very early prior sPTB may represent a subgroup with different
underlying mechanisms, such as cervical insufficiency. The proportion of these women
in our cohort does not reflect the distribution of gestational ages at PTB in the general
population; however, this was not the aim of the study. As these women are commonly
managed within the same high-risk category in current clinical practice, they were
included to explore clinically relevant heterogeneity rather than population-based
prevalence.
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Implications for clinical practice

Currently, patients at high risk of preterm birth will be recommended to use
preventative treatment such as progesterone (oral or vaginal).®’® The EPPPIC trial,
an IPDMA including data from 30 randomized controlled trials, showed that vaginal
progesterone reduced birth before 34 weeks’ gestation in high-risk singleton
pregnancies (relative risk 0,78, 95% CI [0.68,0.98]), with the greatest absolute risk
reduction observed in patients with a short cervix.?

In current clinical practice, a history of sPTB is therefore commonly used as an indicator
for progesterone treatment. Our IPDMA adds that, even among patients with a late
previous sPTB and CL of >30 mm, an increased risk for PTB persists. These findings
underscore that CL alone does not fully capture recurrence risk in this population.
However, whether the risk-benefit ratio of preventative treatment remains favorable
in these subgroups requires further prospective evaluation.®

With respect to the clinically relevant CL cut-off of 25 mm for cerclage placement, our
results support the importance of intervention in the presence of marked cervical
shortening. At the same time, patients whose CL remains above 25 mm continue
to have a higher risk of recurrent preterm birth compared with women without a
prior sPTB, highlighting the need for cautious counseling and individualized clinical
decision-making.

Future research should investigate whether serial follow-up could add useful predictors
(such as the speed of cervical shortening, using centiles for CL, the utero-cervical
angle or the cervical consistency) and thereby identify patients at higher or lower risk
for recurrent PTB.#"4? Longitudinal studies are necessary to estimate whether other
distinguishing factors, at molecular or genetic pathway level, could potentially function
as biomarkers in the early stages of eventual sPTB to better tailor prenatal care.**44

Conclusion

In this study, we explored patterns of recurrent PTB risk based on CL alone and in
combination with selected obstetric history characteristics, including gestational age
of the most recent delivery and the earliest previous sPTB. Rather than providing a
comprehensive clinical prediction or counseling model, these analyses were intended
to illustrate heterogeneity of risk within an already high-risk population.

Our findings demonstrate that a history of sPTB is associated with a persistently
elevated risk of recurrence, even in the presence of a relatively reassuring CL. These
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results may support clinical reasoning and patient counseling by emphasizing
overarching risk patterns, but they should not be interpreted as definitive individual
risk estimates. Ultimately, our data reinforce the concept that prior sPTB confers
ongoing vulnerability, underscoring the need for continued surveillance and further
research to refine personalized risk assessment.
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Supplementary Table. S1. Sensitivity analyses of multivariable associations between gestational age
of the earliest previous sPTB birth and gestational age of the recent and cervical length, and recurrent

spontaneous preterm birth (<32, <34, <37 weeks GA)

Outcome current pregnancy

sPTB <32 weeks

sPTB <34 weeks

sPTB <37 weeks

Total n/n (%)

CL OR (95% CI)

GA earliest previous sPTB!
CL

16-23 weeks

24-28 weeks

28-32 weeks

32-36 weeks

Interaction p-value

GA recent previous spontaneous birth
CcL

16-23 weeks

24-28 weeks

28-32 weeks

32-36 weeks

>37 weeks

Interaction p-value

48/437 (11.0)

0.91(0.88 - 0.95)

28/163
0.90(0.85-0.95)
0.57(0.16-2.03)
0.95(0.33-2.78)
0.09(0.01-0.78)
ref

0.176

23/72

0.90 (0.79-1.03)

0.79(0.17-3.7)

111 (0.28-4.50)

NA

NA

ref

0.306

70/437 (16.0)

0.92(0.90 - 0.95)

35/163
0.90(0.85-0.95)
0.64(0.19-2.17)
1.26(0.45-3.52)
0.26(0.06-1.09)
ref

0.196

28/72

0.92(0.81-1.04)

0.93(0.20-4.30)

117 (0.29-4.76)

0.12(0.02-0.68)

NA

ref

0.157

154/437 (35.2)

0.94(0.92 - 0.96)

63/163
0.93(0.89-0.97)
1.69 (0.58-4.86)
1.60 (0.64-4.00)
0.45(0.16-1.25)
ref

0.151

43/72

0.90 (0.78-1.03)

1.04(0.19-5.82)

0.76 (0.17-3.44)

0.51(0.12-2.17)

0.12(0.02-0.79)

ref

0.137

SPTB, spontaneous preterm birth;, OR, odds ratio,; CL, cervical length, CI, confidence interval; n, number, GA,

gestational age
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