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•  MEDICAL(PROBLEM$

– Reduce$spread$of$resistant$bacteria$in$hospitals$
– AST:$An:microbial$suscep.$test$
• Effect$of$AB$on$bacteria$strains$
• Days$to$be$completed$

– Predict$if$infected$by$resistant$bacteria$before$
AST$
– Focus(on(VRE:$enterococcus$species$resistant$to$
vancomycin$
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Source: https://en.wikipedia.org/wiki/Diagnostic_microbiology 

Enterococci /ˌɛnt#r#ʊˈkɒkɒi/ 



•  OUTLINE:$

1. Medical$problem$
2.  Proposal$
3.  Requirements$&$experiments$
4.  Conclusions$&$future$work$
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•  PROPOSAL$

– Assess$the$impact$of$ML(models((
– For$VRE(predictor(in(a(CDSS(
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User(&(Data(REQUIREMENTS(

$Interpretability$Concept$driUing$High$dim.$$$Imbalance$classes$
$



•  Requirements:(INTREPRETABLE$

– Vague$term$
– Lipton’s$classifica:on:$
• Transparent$
• PostEHoc(explanaHon(

– Trust$and$easy$evalua:on$
– Approach:$
• Logis:c$Regression$
• Decision$Trees$
• Rule[based$
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•  Requirements:(Concept(DriK$

– Influence$of$factors$vary$over$:me$
– Bacteria$develop$resistance$
– Seasonal$varia:ons$dissemina:on$bacteria$
– Change$clinical$protocols$

– Approach:$
• Sliding$windows$
• Understand$&$Implement$

$
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time 

MODEL A 

MODEL B 



•  Requirements:(High(Dimensionality$

– Pa:ent$clinical$record$+$Lab$test$results$
– Approach:$
• Filters$(FCBF)$

•  Requirements:(Imbalanced(Dataset$

– Few$observa:ons$Resistant$class$
– Many$Suscep:ble$class$
– Approach:$
• Random$oversampling$(1:1)$
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•  EXPERIMENTS$

– VRE:$
• Bacteria:$Enterococci$faecium$+$Enterococci$faecalis$
• An:bio:c:$Vancomycin$

– Dataset:$
• WASPSS$plaform$
• University$Hospital$Getafe$
• 2010[2016$
• 1393$+$Enterococci$cultures$(42$VRE)$
• 571$ahributes$+$binary$class$(resistant|suscept.)$
$

$
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Training + evaluation 

test 

Model  
Selected 

•  EXPERIMENTS:($

$



•  Results(
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•  Results(
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≈16 predictors 

≈75 predictors 

≈0.8 mean AUC 

≈0.73 mean AUC 



•  Conclusions(&(future(work(
–  3$interpretable$models$for$VRE$problem$

–  Temporal$dependence:$concept$driUing$$
– ✓Oversampling$+FCBF$in$VRE$

–  Performance$vs.$interpretability$(80%+75p.$vs.$73%+16p.)$

–  How$evaluate$interpretability$of$models$

– Models$in$CDSS$and$clinical$ac:vity$flow$
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HUNTING CHEETAHS... 
why not? 

Machine Learning 

Us 

Machine Learning 

Us + Explainable Models 



Dziękuję(za(uwagę(
(THANK(YOU(FOR(YOUR(ATTENTION)(

(
Jose$M.$Juarez$

jmjuarez@um.es$
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