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BACKGROUND

* Intrauterine hypoxia is a leading cause of stillbirths
worldwide.

» Cardiotocography (CTG) is used to diagnose fetal

hypoxia as Normal, Suspect, or Pathologic (NSP) based

on fetal heart rate and uterine contractions.

 CTG is used worldwide during labor but is subjectively
interpreted, often inconsistently. Clinicians could benefit

from an Al tool which provides a second opinion or
standard.

With an approach that emphasizes both performance and
explainability, Al could pave the way for standardization
of CTG analysis, ideally translating into better clinical

outcomesin labor and delivery.
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FIGURE 1: Sample CTG Waveforms

OBJECTIVES

 Develop a machine learning (ML) model that can
predict fetal NSP condition from CTG data with high
performance and interpretability.

Meet or exceed the F1 score of 0.9561 achieved in prior

research.

ldentify key influences in model prediction using
model explainability tools, such as SHAP and LIME.
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RESULTS

Top 10 Interaction Features
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FIGURE 2: Feature interactions derived from the dataset ranked by
statistical association to NSP classes, independent of model behavior.

Top 10 SHAP Feature Contributions
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FIGURE 3: Average SHAP feature contribution to HEART-fC predictions

across NSP classes.

Top LIME Feature Contribution Comparison for Correctly Classified Cases by NSP
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FIGURE 4: Average LIME feature contribution to HEART-fC predictions

across NSP classes.

METHODS

CTG collection

}

2126 Instances (cleaned variables) = —

Feature
Dependence
l l Studies

Testing
(20%)

! }

HEART-{C

Training (80%)

}

NSP Classification
- J
4 LIME

Standardized and trustworthy classification
for better clinical outcome

FIGURE 5: General System Workflow

CONCLUSION

« HEART-fC correctly identified 95.80% of Normal,
90.62% of Suspect, and 96.55% of Pathologic
iInstances. Overall weighted F1 score was 0.9526.

 AIl SHAP class comparisons of feature importance for the
top 10 variables were statistically significant except AC
for N - P,ASTV forS - P, MSTV for N - P, Width for N - S,
Max for S — P, Peaks for S - P, & Zeros for N - P. (Fig. 3)

« All LIME class comparisons (N-S, N - P, P - S) of feature
contributions for the top 10 variables were statistically
significant except AC for P - S, MLTV for N - S, & DP for
N -S. (Fig. 4)

« HEART-fC demonstrates the development and application
of explainable, trustworthy Al in fetal medicine.

 Future Directions: CLASS variable, Software as a
Medical Device (SaaMD), XAl implementation into other
healthcare fields.
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