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Aims: The objective of this work was to assess the potential of using fea-
tures of intrapartum fetal heart rate (FHR) and uterine pressure (UP) events to
detect infants at risk of developing hypoxic-ischemic encephalopathy (HIE).

Methods: We analyzed data from 40,976 term births from three groups:
374 infants that developed HIE, 3,056 that developed fetal acidosis without
HIE, and 37,546 healthy infants. We counted the event transitions between
FHR baseline, acceleration, and deceleration and the length of these events,
uterine contractions, and resting intervals in the UP signal. These features
were estimated in 20-minute-long epochs. Then, we trained a random forest
classifier to discriminate between the healthy and the pathological groups
comprised of acidosis and HIE cases. Finally, we looked at the predictions in
consecutive epochs for each fetus and defined a decision rule to recommend
clinical intervention if multiple consecutive epochs were classified as belong-
ing to the pathological class comprised of cases of acidosis and HIE.

Results: Compared to the observed Caesarean delivery rates for each
group, our system recommended interventions in 6.9% more infants in the
HIE group (54.9% vs 61.8%, p<0.001) and in 10.7% more infants in the
acidosis group (37.6% vs 48.3%, p<0.001), with no increase in the group
with a healthy outcome (38.9% vs 38.8%, p=0.26). Furthermore, over 3/4 of
the recommendations in the HIE
group were made three hours or 0.6 qu‘I ]
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