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No existing predictive models for catheter failure

4 N\

Hypothesis: We can accurately predict neuraxial catheter failure
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Study Design

Retrospective cohort

8 large hospitals in Northeast
Data from 2015 to 2024
Labor neuraxial catheters

H#% Study Population

80,435 unique patients
104,825 catheters
5,284 failures

— Data Included

86 features
Demographics,
comorbidities, vitals, notes

Methods

@g Catheter Failure

Definition

Catheter replacement

General anesthesia for
cesarean delivery

Spinal For cesarean delivery
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— Definition

Number of prior catheters:
Low: 0 -39

Moderate: 40 - 399
\ High: 400+

~— Provider Experience
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Results |

Patient Factors

Delivery at our obstetric teaching hospital (vs other) -
Parity (per birth)
)

Time from ROM to placement (per hour) -
Prior catheters across all encounters (per catheter) -
Gestational Age (per week) -
Maternal age (per year) -
History of high risk pregnancy (vs not) -
Cephalic fetal presentation (vs other) -
Back pain (vs none) -
BMI > 40 *and* scoliosis (vs not both) -
Multiple gestation (vs not) -
Intrauterine fetal demise -
Scoliosis (vs none)
Scoliosis or other back problems (vs none) -
All socioeconomic advantages (vs not all) -
Current high risk pregnancy (vs not) -
Prior failed catheters in prior encounters (per failure) -
Max OB-CMI score prior to placement (per unit) -
Any psychosocial risk factors (vs none) -
Weight of neonate (per kq) -
Posterior or transverse fetal position (vs other) -
History of Cesarean section (vs not) -
)

Max pain score prior to placement (per unit 0-10
BMI (per kg/m~™2)

Prior failed catheters in this encounter (per failure) -

Induced labor (vs not)
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Odds Ratio (99'.9% confidence interval)

Procedural Factors

Combined spinal-epidural (vs conventional epidural)-

Minimally experienced attending anesthesiologist (vs moderately experienced) -
No attending anesthesiologist (vs moderately experienced) -

Depth to loss of resistance (per cm)}

Dural puncture epidural (vs conventional epidural) -

Number of placement attempts (per attempt) -

Sqguared difference between observed LOR and BMI-predicted LOR (per cm”™2)|-
Paresthesias present during placement (vs none) -

Less experienced resident (vs no resident) -

Highly experienced attending anesthesiologist (vs moderately experienced) -
Highly experienced resident (vs no resident) -

Intrathecal catheter (vs conventional epidural)|-
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Results Il and Conclusions
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Model Performance (AUROC)

-

XGBoost: 0.70

Random forest: 0.70

Logistic regression: 0.68

Deep neural network: 0.62
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ldentified expected and unexpected risk Factors
Models achieved moderate performance
Data restricted to pre/intra-placement

Conclusions
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The Future:
Dynamic prediction,
integrated into care
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