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The problem : When to start / When to stop

Diagnosis are di�cult & Mistakes are costly !

Fever : Bacterial vs. viral ? Cancer ? Embolism ? . . .

The cure of an infection is very di�cult to assess :

A patient may be cure if no relapse occurs in absence of
antibiotics after a certain duration (may be years for bone
infections !)

In other words, we don't know much . . .

⇒ Need of surrogates for diagnosis of infection and cure :

Computerized decision support system are potentially helpful
surrogates
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What is it

A program that generates diagnostic and therapeutic
recommendations from patient speci�c information that was
input about the suspected diagnosis, such as the presence or
absence of speci�c signs and symptoms

�Medical arti�cial intelligence�

A system that links all the information available in various
databases (clinical �les, laboratory results, pharmacist. . . )
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Problem

Many di�erent systems operating in parallel in hospital

Not standardized

Not communicating
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Toward a common language for interoperability : HL7

Guillaume Béraud Informatics & AMS



De�nitions
Computerized decision support system

A source for Big Data

What
How
Why

Not that recent

Electronically identi�ed interventions 1

LDS Hospital in Salt Lake City, Utah

545 patients in a 12-beds ICU over 1 year

Outcomes compared to 2 previous years

↘ in inappropriate ATB doses, ATB related drug events and
total cost of care . . .

1. Evans RS. NEJM 1998
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E�ective even if basic
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14 minutes vs. 3.5 seconds 2

Decreased cost 3

Appropriate antibiotic choice 4

Fewer antibiotic doses 5

Shorter LOS 6

Decreased adverse events 7

Decreased mortality 8

2. Evans RS. NEJM 1998

3. Evans RS. NEJM 1998, Barenfanger J J Clin Microbiol 2001, Joze�ak ET

Am J Health Syst Pharm 1995, McGregor JC J Am Med Inform Assoc 2006,

Paul M JAC 2006, Pestotnik SL Ann Intern Med 1996, Schentag JJ Diagn

Microbiol Infec Dis 1993

4. Paul M JAC 2006, Samore MH JAMA 2005, Thursky KA Int J Qual

Health care 2006

5. Evans RS. NEJM 1998, Pestotnik SL Ann Intern Med 1996

6. Evans RS. NEJM 1998, Paul M JAC 2006

7. Evans RS. NEJM 1998, Pestotnik SL Ann Intern Med 1996

8. Pestotnik SL Ann Intern Med 1996
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Classical commercial systems with AMS options
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And very sophisticated ones
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Common alerts for infectious diseases

Bug-Drug mismatch

Positive culture but no antibiotic

Antibiotic but no positive culture

IV to PO

Duration of therapy alerts

Duplicate antibiotic therapy

Dose adjustments to renal/liver function

Target speci�c antibiotics (carbapenem, costly ATB . . . )

Target organism (MDRO)
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Practical examples

Patients under Vancomycin >72h without positive culture

Patients receiving Piperacillin/Tazobactam and Metronidazole

Patients eligible for conversion from IV to PO linezolid

Levo�oxacin at full dose with renal insu�ciency

Positive blood culture for C. albicans and no antifungal
treatment

But it is also bene�cial for non ID-related problems
(anticoagulation. . .)
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Outpatient example

Three arm cluster randomized trial 9

33 primary care practices in Pennsylvania, USA

Acute uncomplicated bronchitis

Control vs. Print Based vs. Decision support

9. Gonzales R JAMA Int Med 2013
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Results on antibiotic prescribing

Control arm : ↗ (72.5%→74.3%)

Print-based arm : ↘ (80%→68.3%)

Computerized decision support arm : ↘↘ (74.0%→60.7%)
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Additional bene�ts with CDSS

CDSS similarly e�cient to printed-based support, but

Reports can be edited easily

A general tool that can be easily adapted for many situation,
according to new guidelines, new intervention . . .

Adherence can be measured (useful to justify your AMS Team)
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Collaboration through CDSS

Multisite ASP
implementation supported by
central CDSS

Five Australian hospitals,
2010-2014

Bond S. et al, JAC 2017
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Interrupted Time Series

Antibiotics targeted to decrease ↘
(+32%, p<0.01)

Antibiotics targeted to increase ↗
(-23%, p<0.01)

No increase in length of stay or
mortality

But in�uence decreased over time
. . .

1 ⇒ An e�cient tool

2 But just a tool

3 which won't replace the AMS team
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Data mining on the gathered information

New patterns to be discovered

Which will results in new algorithms to feed the AI
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If you want to implement a CDSS

1 Determine your objectives (and take your time)

information needs
gap within your current digital tools
work�ow interruptions requiring manual intervention
. . .

2 Choose a modular system (the tool should be adapted to your
needs, you shouldn't need to adapt)

3 Implement a system with option for Big Data tools (e.g.
CARD)
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Bioinformatics for AMS

Comprehensive Antibiotic Resistance Database (CARD ;
arpcard.mcmaster.ca)
From phenotype of resistance to genotype → data collection
From genotype to prediicting phenotype → an AMS tool
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Tools
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Thank you for your attention
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Whatever you do, your kids will be geek
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