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Abstract

Intervention bias refers to a systematic difference in management or variable exposure among subjects in studies, which can

significantly influence outcomes.
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Introduction:

Intervention bias refers to a systematic difference in management or variable exposure among subjects in
studies, which can significantly influence outcomes. In the context of stillbirth research, the identification
of high-risk profiles leads to modified management of pregnancies aimed at reducing stillbirth incidence.
From a scientific perspective, therefore, it is crucial to identify near-misses: the stillbirths that would have
occurred if management had remained unchanged.

The Wellcome Leap In Utero program (https://wellcomeleap.org/inutero/), with its goal to tackle the global
issue of stillbirth, endeavors to develop scalable capacity for accurate measurement, modeling, and prediction,
with the aim of halving stillbirth rates without increasing provider-initiated delivery within the next 5-10
years. Fifteen programs were selected to collaboratively improve the identification of at-risk fetuses using
various technologies. During the Principal Investigator (PI) meeting held in Horsley, UK, from March 5-
7, 2023, a time-condensed Delphi consensus procedure was employed to address the need for synchronized
stillbirth near-miss definition.

Methods:

All rounds were conducted using Google Forms, with the first three rounds occurring within a 24-hour period
during the PI meeting. The first round involved collecting demographic information and obtaining informed
consent. Potential surrogate markers were identified through an open-ended question.In the second round,
participants were presented with a feedback report that introduced the subsequent phase. The suggested
surrogate markers were categorized as antenatal, maternal, neonatal, or placental markers, with overlapping
variables consolidated. Each marker was then ranked on a scale from very important (5) to irrelevant
(1), with the option for non-medical scientists to selectively choose ’no opinion’. The third round involved
participants indicating agreement on marker inclusion. A median score of 5 indicated inclusion, a median
score of 4 indicated potential inclusion, a median score below 4 indicated exclusion. Consensus was reached
when 70% agreement was achieved. A follow-up online round was conducted after 3 months to confirm the
condensed final list of surrogate markers and identify the measurement instruments to be used, requiring
80% agreement for consensus.

Results:

The four rounds of the consensus procedure garnered participation from 31, 33, 31, and 29 individuals, respec-
tively. A significant majority (97%) agreed on the necessity of reaching a consensus. Initially, 91 markers
were suggested, eventually leading to the agreement on six overarching markers and their corresponding
measurement instruments, as presented in Table 1.

Table 1

A Using INTERGROWTH-21ST newborn size charts(1)

B According to Delphi consensus definition(2)

C Severe brain injury diagnosed < 7 days of life; therapeutically cooled/decreased central
tone/comatose/seizures of any kind/ amplitude integrated electroencephalography abnormality <24 hours
of birth.

D Using ISSHP definition(3) (amended: ‘despite maintenance treatment with multiple (instead of 3 ) anti-
hypertensive agents’, plus pre-eclampsia arising at less than 34 weeks gestation)

E Using the Amsterdam consensus criteria(4) or Freedman classification.

Conclusions:
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In a unique setting—a live three-day meeting attended by highly-engaged, knowledgeable professionals and
prinPI’s in stillbirth research, with extensive consensus procedure experience—six markers for identification
of near-misses in stillbirth studies were agreed upon. The importance of establishing a standardized list of
surrogate markers for use by all research groups was recognized. Some limitations should be acknowledged:
most participants were from high-income countries. Also, adverse events related to interventions leading to
unnecessary preterm birth are not captured in this procedure. When risk prediction for stillbirth is accurate
and is paired with effective interventions, stillbirth will be prevented. From the perspective of a screening
study, a successful prediction-prevention coupling changes a true-positive to a false-positive, and could result
in rejecting successful approaches.(5) We believe the current near-miss stillbirth outcome set is a step closer
to appropriate recognition of those pregnancies in which a stillbirth was a near-miss.
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