
Machine-learning prediction of pre-eclampsia in the SPREBRA cohort: comparison with the FMF modelEP16.55
Conrado Sávio Ragazini, Daniel Lorber Rolnik, Tamar Michelson, Yoram Louzon, Hamutal Meiri, Michael de Mello Constantino, Conrado Milani Coutinho, 

Fabricio da Silva Costa, on behalf of the SPREBRA Study Group 

To evaluate the performance of a neural network 

machine-learning (ML) model for first-trimester 

pre-eclampsia (PE) prediction in the Screening 

for Pre-eclampsia in Brazil (SPREBRA) cohort.

Objectives

Methods

SPREBRA:

Prospective multicenter cohort (Brazil)

for validation of the FMF PE screening 

algorithm (MF, MAP, UtA-PI, PAPP-A 

and PlGF)

Singleton pregnancies

11+0–13+6 weeks

Performance for detection rates of 

preterm and overall PE using the Bar-

Ilan model was compared with the 

FMF model

Abbreviations: DR, detection rate; FPR, false positive rate; FMF, Fetal Medicine Foundation; MAP, mean arterial pressure; MF, maternal factors; PAPP-A, pregnancy-associated plasma protein-

A; PE, pre-eclampsia; PlGF, placental growth factor; ROC, receiver operating characteristic; UtA-PI, mean uterine arteries pulsatility index

Results

1776 

women included
152 (8.6%)

PE cases

54 (3.0%)

preterm PE cases

Conclusion

• The ML model provided effective 

first-trimester PE prediction without 

MoM normalization in this Brazilian 

cohort

• The FMF model remained the best-

performing approach.

Scan to view the full SPREBRA Study Group

Secondary analysis applying the “Bar-

Ilan model”, a previously developed 

neural-network ML model, with no 

MoM normalization required

Figure 1. Receiver operating characteristic (ROC) curves of an ML model in the first trimester in the 

prediction of preterm (left) and overall pre-eclampsia (right) with maternal factors alone (light purple) 

and maternal factors combined with biomarkers (deep purple).

Bar-Ilan
MF alone

Bar-Ilan
MF + 

biomarkers

FMF 
MF + MAP + 

UtA-PI + PlGF

10% FPR 33.3% 55.6% 61.1%

15% FPR 44.4% 68.5% 74.1%

20% FPR 55.6% 77.2% 77.8%

AUC 0.704 0.813 0.817
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