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Objectives ?



Objectives ?

Benefit patients

Ensure highest results quality

Reduce TAT

Enable more analyses

Develop post-analytical skills

=> Patients outcomes

Transform the laboratory

Standardization and documentation 

of lab processes. Education of personnel

Full automation

Reorganization of lab workflows

Enable digitalization and implement AI

=> Lab efficiency and costs



Implementation

21.09.2018

28.09.2018



CURRENT 2017 1st SEMESTER 2018 2nd SEMESTER 2018

• Visits of five automated 

microbiology labs in Europe

• Upstream assessment and 

definition of needs

• Writing of a comprehensive

tender 

• Call for tender

• Tenders presentations

• Selection of an automated

system

• Lab workflow analyses

• Official system order

CURRENT 2016

• Determination of the 

context and objectives

• Business plan 

• Pre-study stage

• Project chart

• Project organization

• Validation of the 

dedicated budget 

Project  initiation: 

defining needs
Project release:

drafting tender

Phase release:

Lab installation and IT

• Architectural and technical

adaptation of the 

laboratory

• Defining detailed

WASPLab specifications

• LIS interface development

After

System delivery

(September 2018)

• WASPLab installation and 

activation

• System configuration

• Testing

• First validation projects

• Training of lab technologists

System -1

System -2 for AST

Routine launch of the first system

(November 2018)

2019

• Sequential

implementation of 

sample types

• Sequential

validation projects

• Completion of the 

training

• Change 

management

• Continuous 

process and 

workflow 

improvement

System-1 is composed of 2 WASP, 2 CO2 (5%)  

and 1 “air atmosphere” incubators.

System-2 for AST is composed of 1 WASP, and 

1/2 “air atmosphere” incubator.

Before

(Cherkaoui A. et al, EJCMID 2020 PMID: 32248509)



100%

100%

(Cherkaoui A. et al, EJCMID 2020 PMID: 32248509)



62’822

Clinical

samples

118’862

Culture media 

plates

563’964

Pictures

Sequential implementation of the various sample types (Oct 2018 - Oct 2019)

About 90 %

of lab samples

(Cherkaoui A. et al, Eur J Clin Microbiol Infect. 2020 PMID: 32248509)

(Cherkaoui A. el al, Clin Microbiol Infect. 2019 PMID: 30986560)

(Cherkaoui A. el al, Clin Microbiol Infect. 2019 PMID: 31733376)

(Cherkaoui A. el al, Front Cell Infect Microbiol. 2019 PMID: 31781516)



WASPLab detection of MRSA: 

100% at 18h

training set: 483 samples

validation set: 811 samples

ChromIDTM MRSA

Detecting MRSA

(Cherkaoui A. et al, Clin Microbiol Infect 2019, PMID: 30986560)



MRSA

(Cherkaoui A. et al, Front Cell Infect Microbiol 2020, PMID: 33194794)



MRSA

(Cherkaoui A. et al, Front Cell Infect Microbiol 2020, PMID: 33194794)



Phenomatrix

Manuel work-up

NEG POS Total

Phenomatrix NEG 16’209 2 16’211

POS 146 866 1’012

Total 16’355 868 17’223

(Cherkaoui A. et al, Clin Microbiol Infect 2019, PMID: 30986560)

(Cherkaoui A. et al, J Clin Microbiol 2024, PMID: 38126761)



Phenomatrix

Manuel work-up

NEG POS Total

Phenomatrix NEG 16’209 2 16’211

POS 146 866 1’012

Total 16’355 868 17’223

(Cherkaoui A. et al, Clin Microbiol Infect 2019, PMID: 30986560)

(Cherkaoui A. et al, J Clin Microbiol 2024, PMID: 38126761)



Phenomatrix +

(automated reporting and plate tossing)+

Training set:     17’763 samples

Validation set:   1’409 samples

For NEG plates: sens 99.8% / spec 100%

For POS plates: sens 100%  / spec 92.5%

(Cherkaoui A. et al, Clin Microbiol Infect 2019, PMID: 30986560)

(Cherkaoui A. et al, J Clin Microbiol 2024, PMID: 38126761)



Releasing NEG MRSA results

(Cherkaoui A. et al, Clin Microbiol Infect 2019, PMID: 30986560)

(Cherkaoui A. et al, J Clin Microbiol 2024, PMID: 38126761)



(Cherkaoui A. et al, Front Cell Infect Microbiol. 2020 PMID: 33194794)



Blood cultures

◼ Currently no commercially available direct MDx

◼ Automated blood cultures remain essential!



Blood cultures

◼ Currently no commercially available direct MDx

◼ Automated blood cultures remain essential!

Positive bottles:

 MDx

Costly

Resistance only for genotypically defined targets

 ID and RAST 

Cheap reagents

Broad susceptibility testing



ID on the WASPLab
0.5 ml

Incubation + 

imaging at 4, 6 and 8h



ID + AST on the WASPLab
0.5 ml

Incubation + 

imaging at 4, 6 and 8h



ID + AST on the WASPLab
0.5 ml

Incubation + 

imaging at 4, 6 and 8h

4) 

Radian

3

4

3) 

WASPTM



ID + AST on the WASPLab

4) 
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4) 

Radian

3

4

3) 

WASPTM

5) WASPLab® AST Line

6) RadianTM Expert 

System

Heteroresistant

populations



AST on the WASPLab

WASPLab vs SIRScan 2000, using manufacturer’s instructions

388 clinical strains (75 MSSA – 19 MRSA – 67 Psaer – 177 ENTB)

Discrepancies resolved by E-tests 

(Cherkaoui A. et al, CMI 2020, PMID: 31733376)



AST on the WASPLab

(Cherkaoui A. et al, CMI 2020, PMID: 31733376)



AST on the WASPLab

(Cherkaoui A. et al, CMI 2020, PMID: 31733376)



AST on the WASPLab

Major errors due to the disks (variable dosage or heat labile?)

Disks loaded on WASPLab for 16 hours only (kept at 4oC) 

(Cherkaoui A. et al, CMI 2020, PMID: 31733376)



AST on the WASPLab II

Comparison versus Vitek 2

(Cherkaoui A. et al, J Clin Microbiol. 2021 PMID: 34160274)



44/292 (15%) ESBL

43/292 (15%) CPE

7  NDM 

3  KPC

16 Oxa-48 

17 Oxa-181

Strains selected

(Cherkaoui A. et al, J Clin Microbiol. 2021 PMID: 34160274)



99.3% (4350/4380; 95% CI 99% to 99.5%)

The overall categorical agreements 

between the two compared 

methods 

15 12 3

(Cherkaoui A. et al, J Clin Microbiol. 2021 PMID: 34160274)



98.6% (2147/2178; 95% CI 98.0% to 99.0%)

99.3% (4350/4380; 95% CI 99% to 99.5%)

The overall categorical agreements 

between the two compared 

methods 



The overall categorical agreements 

between the two compared 

methods 

99.4% (1,839/1,850; 95% CI 98.9% to 99.7%)

(Cherkaoui A. et al, J Clin Microbiol. 2021 PMID: 34160274)



AST on the WASPLab II

(Cherkaoui A. et al, J Clin Microbiol. 2021 PMID: 34160274)

Radian in WASPLab Vitek 2

Fully automated Semi-automated

Easy to change the selected AB disks Need to order new cards

Detects hetero-resistance Poor detection of hetero-resistance

Easy detection of mixed cultures Requires purity plates

Better detection of some CPE (OXA-

48)

Greatest flexibility and cost

effectiveness

Cannot provide estimates of MICs Good approximation of MICs

97% of routine AST switched to the Colibri coupled to Radian within 5 months

(100 to 150 AST panels per day / 350 to 420 plates per day)



Need for (more) speed?



Rapid AST: RAST on the 

WASPLab

(Jonasson E el al, J Antimicrob Chemother 2020, PMC: 7069491)



Rapid AST: RAST on the 

WASPLab

(Cherkaoui A el al, J Clin Microbiol. 2022, PMID: 36173195)

(Jonasson E el al, J Antimicrob Chemother 2020, PMC: 7069491)



Quality controls for RAST: within published range

(Cherkaoui A el al, J Clin Microbiol. 2022, PMID: 36173195)



Clinical impact of RAST?

Objective metrics

=> quantification and comparison

Reduced TAT in the lab

Rapid results transmission 

Rapid AB change?

Real de-escalation?

(Tognon-De Lorenzi M. et al, Scientific Reports. 2024, PMID: 38684841)



(Tognon-De Lorenzi M. et al, Scientific Reports. 2024)

Clinical impact of RAST?

(Tognon-De Lorenzi M. et al, Scientific Reports. 2024, PMID: 38684841)



ADE assessment with S3 App (1)

Empirical (initial) antimicrobial therapy

▪ Meropenem

Targeted (final) antimicrobial therapy

▪ Amoxicillin-clavulanate

(Tognon-De Lorenzi M. et al, Scientific Reports. 2024)

(Tognon-De Lorenzi M. et al, Scientific Reports. 2024, PMID: 38684841)



(Tognon-De Lorenzi M. et al, Scientific Reports. 2024)

ADE assessment with S3 App (2)

Empirical (initial) antimicrobial therapy

▪ Piperacillin-tazobactam

Targeted (final) antimicrobial therapy

▪ Amoxicillin-clavulanate

(Tognon-De Lorenzi M. et al, Scientific Reports. 2024, PMID: 38684841)



(Tognon-De Lorenzi M. et al, Scientific Reports. 2024)

ADE assessment with S3 App (3)

Empirical (initial) antimicrobial therapy

▪ Amoxicillin-clavulanate

Targeted (final) antimicrobial therapy

▪ Amoxicillin

(Tognon-De Lorenzi M. et al, Scientific Reports. 2024, PMID: 38684841)



Conclusion



Conclusion:

Lab efficiency is more 

important than single 

assay performance 

https://www.pinterest.com/pin/ravenwhimsys-wonderful-world--403635185357048772/

https://www.shutterstock.com/search/multiple-track-railway
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