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Bacteremia
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~20% of ED visits are infection related

Bacteremia = bacteria found in blood = blood stream infection (BSI)

 Blood stream infection → high mortality

 Very low threshold for taking blood cultures

 
Wang et al, Crit Care Med, 2017



Blood culture

• 7,5-15% positive

• Almost 50% contaminated

• Rarely influence treatment decisions

• Longer time in hospital, longer treatment, increased diagnostics, and even 

higher rates of complications 
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“No harm in trying..”

Nannan Panday et al, 2019, Plos One 

Klutcher et al., 2021, Infection Control & Hospital Epidemiology



Appropriate use of Blood Cultures
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Boerman et al., 2022, BMJ Open

Schinkel et al., 2022, eBioMedicine



Methode

• Patients 18+, blood culture taken on ED

• Available data from EHR

• Outcome positive vs. negative (including contamination) blood cultures

• eXtreme Gradient Boosting (XG Boost) model
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Methode - variables

Age

 Gender

 Vital parameters

 Lab results
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Methode - data

Age

 Gender

 Vital parameters

 Lab results
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• Location VUmc:
• 2016 – 2021

• Training and test set

• External validation:

• AMC: 2020 -2021

• ZMC: 2016 – 2021

• BIDMC: 2011 – 2019

• Treant: 2016 - 2020



https://medium.com/analytics-vidhya/ensemble-models-bagging-boosting-

c33706db0b0b

Algorithm
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Results – predictors 
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Results – population
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Results
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Prospective evaluation (n=1036)
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Threshold 5% 

4 missed positive blood cultures (4/303; ~1%)

303 visits with blood cultures prevented 

(303/1036;~29%)



Over time
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Doctor

Epic

Study team



Outcome measures

Design: randomized controlled non-inferiority trial

Non-inferiority:

• Primary outcome: 

• 30-day mortality

• Secundary outcomes:

• Admission rate 

• In-hospital mortality

• Length of stay
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Other outcomes:

• Diagnostics:  

• (additional) Diagnostics in ED and during admission

• Treatment:

• Antibiotics use in ED and during admission

• Algorithm:

• Performance and improvement (novel biomarkers, 
NLP, ..)



Integration in EPIC
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ABC Study Team
Multidisciplinary team:

• Drs. Sheena Bhagirath, PhD-candidate Acute Medicine

• Drs. Noucka van der Zaag, PhD-candidate Acute Medicine

• Drs. Amber den Hollander, PhD-candidate Acute Medicine

• Drs. Roos Boerman, PhD-candidate Acute Medicine and Clinical Chemistry, Resident Internal Medicine

• Dr. Michiel Schinkel, post-doc Acute Medicine and Infectious Disease, Data Scientist, Resident Internal Medicine 

• Mei Lie, EPIC-team, implementation algorithm in EPIC

• Dr. Rogier Schade, Clinical Microbiologist

• Prof. dr. Joost Wiersinga, Internist-Infectiologist

• Prof. dr. Robert de Jonge, Clinical Chemist

• Prof. dr. Martijn Schut, Professor Translational AI

• Prof. dr. Prabath Nanayakkara, Internist Acute Medicine, Principal Investigator
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Sheena Bhagirath:

s.bhagirath@amsterdamumc.nl

Noucka van der Zaag:

a.vanderzaag@amsterdamumc.nl

ABCstudie@amsterdamumc.nl
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