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At the At the beginningbeginning of the 21st of the 21st centurycentury, a , a 
high high proportionproportion of of diagnosticdiagnostic teststests are are stillstill
performedperformed accordingaccording to to methodologiesmethodologies
pioneeredpioneered by Pasteur by Pasteur atat the end of the the end of the 
19th 19th centurycentury, i.e. , i.e. methodsmethods basedbased on on 
culture, culture, microscopymicroscopy, and , and serologyserology..

Bissonnette L and Bergeron MG. CMI 2010.



Specimen processing and culture Specimen processing and culture workupworkup
specificallyspecifically remainremain manualmanual taskstasks, and , and fewfew
changeschanges to the to the methodsmethods usedused to to performperform
thesethese taskstasks havehave beenbeen made in the made in the 
recentrecent pastpast..

Bourbeau PP and Swartz BL. J Clin Microbiol, 2009.



ClinicalClinical microbiologymicrobiology laboratorieslaboratories havehave
largelylargely beenbeen bypassedbypassed by the by the advancesadvances
in in automationautomation thatthat havehave benefittedbenefitted otherother
areasareas of the of the clinicalclinical laboratorylaboratory in in recentrecent
yearsyears..

Bourbeau PP and Swartz BL. J Clin Microbiol, 2009.



The The needneed for for overalloverall efficiencyefficiency in in 
providingproviding resultsresults isis nownow givengiven thethe
samesame importanceimportance asas accuracyaccuracy. . 

Camporese A. Inf Med 2004;12:118-125



ItIt isis nownow possiblepossible to to obtainobtain an an enhancedenhanced
clinicalclinical impactimpact of of microbiologymicrobiology by by 
introducingintroducing new new technologiestechnologies, , 
automationautomation, , costcost--effectiveeffective management management 
changeschanges, , computerizationcomputerization and a and a revisionrevision
of work of work shiftsshifts of of technicaltechnical personnelpersonnel..
Camporese A. Inf Med 2004;12:118-125



WeWe believebelieve thatthat WASP WASP 
offersoffers opportunitiesopportunities to to 
automateautomate the processing the processing 
of of microbiologymicrobiology specimensspecimens
to an to an extentextent thatthat hashas notnot
beenbeen possiblepossible to dateto date..



ProperProper transporttransport of of clinicalclinical specimensspecimens for for 
culturingculturing infectiousinfectious agents agents maymay be the be the mostmost
importantimportant factorfactor affectingaffecting the the successfulsuccessful
evaluationevaluation of of thesethese specimensspecimens. . 
BecauseBecause manymany samplessamples are are submittedsubmitted from from 
sitessites distantdistant from from clinicalclinical microbiologymicrobiology
laboratorieslaboratories, , itit isis essentialessential thatthat viabilityviability of the of the 
organismorganism be be maintainedmaintained..
Deake C, et al.J Clin Microbiol, 2005.

LiquidLiquid--based microbiology and automation: based microbiology and automation: 
a new frontier in the management a new frontier in the management 

of bacteriology laboratory of bacteriology laboratory 



Pathology oriented and/or 
technology oriented Lab



RapidRapid techniquestechniques for for nucleicnucleic acidacid
amplificationamplification and and characterizationcharacterization
combinedcombined with with automationautomation and and 
useruser--friendlyfriendly software software havehave
significantlysignificantly broadenedbroadened the the 
diagnosticdiagnostic arsenalarsenal for the for the clinicalclinical
microbiologistmicrobiologist..
Advanced Techniques in Diagnostic Microbiology. 
Tang, Yi-Wei; Stratton, Charles W. (Eds), 2006.



The The physicalphysical structurestructure of of 
laboratorieslaboratories, , staffingstaffing patternspatterns, , 
workflowworkflow, and , and turnaroundturnaround time time allall
willwill be be influencedinfluenced profoundlyprofoundly by by 
thesethese technicaltechnical advancesadvances..

Advanced Techniques in Diagnostic Microbiology. 
Tang, Yi-Wei; Stratton, Charles W. (Eds), 2006.



Optimization of laboratory strategyOptimization of laboratory strategy

StrategiesStrategies shouldshould be be developeddeveloped adaptingadapting

�� the the evolutionevolution of the of the technologytechnology
�� the the populationpopulation of of patientspatients servedserved ((childrenchildren, , 
elderlyelderly, and , and immunocompromisedimmunocompromised patientspatients))
�� the the numbernumber and nature of the agentsand nature of the agents thatthat
can be can be coveredcovered
�� the the resourcesresources availableavailable ((infrastructureinfrastructure, staff, , staff, 
fullfull--time service or service time service or service limitedlimited duringduring
some hourssome hours--dayday/some /some daysdays--week)week)

Ieven, M. J Clin Virol. 2007



Ensure Ensure timely identificationtimely identification of of 
microbial pathogens and resistancemicrobial pathogens and resistance

Survey annoSurvey anno
20012001

Survey annoSurvey anno
20102010

Laboratori diLaboratori di
MicrobiologiaMicrobiologia

LaboratoriLaboratori
GeneraliGenerali

NonNon esaminaesamina lele
emocolture neiemocolture nei
giorni festivigiorni festivi

66.3%66.3% 48.1%48.1% 39%39% 50%50%

Non esegueNon esegue didi
routine lroutine l’’esameesame
microscopicomicroscopico

13.9%13.9% 11%11% -- --

Non esegueNon esegue
IdentificazioniIdentificazioni
dirette dirette 

90.7%90.7% 67%67% 55.3%55.3% 74.2%74.2%

Non esegueNon esegue
test di sensibilittest di sensibilitàà
direttidiretti

82.1%82.1% 71%71% 34.2%34.2% 56.5%56.5%

Modificato da: Goglio A, Nicoletti P. Survey of blood cultures methods in Italy in 2010. 
Microbiologia Medica 2011; 26 (3): 156-168.



Entrance into the diagnostic cycle:Entrance into the diagnostic cycle:
patient arrival, primary evaluation, questionnaire and physical patient arrival, primary evaluation, questionnaire and physical examination by physician, examination by physician, 

presumptive diagnosis, physician laboratory analysis request(s),presumptive diagnosis, physician laboratory analysis request(s), clinical sampling, transfer to laboratories, etc.clinical sampling, transfer to laboratories, etc.

Results of analyses and healthcare decision process (Results of analyses and healthcare decision process (hours to dayshours to days):):
transmission of results, interpretation, patient management, thetransmission of results, interpretation, patient management, therapeutic rapeutic 

intervention, confirmatory testing, treatment adjustment, etc.intervention, confirmatory testing, treatment adjustment, etc.
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Bissonnette L and Bergeron MG. CMI 2010. Modified.Bissonnette L and Bergeron MG. CMI 2010. Modified.

Bacteriology LabBacteriology Lab Parasitology Parasitology MycologyMycology

Antigen tests and/or  Antigen tests and/or  
screening methods screening methods 

(if required), microscopy(if required), microscopy

Positive Positive 
culture resultsculture results

CultureCulture
ImmediateImmediate healthcare decisionhealthcare decision

IdentificationIdentification
and drugand drug

susceptibilitysusceptibility

Rapid ID from culture Rapid ID from culture 
(mass spectrometry (mass spectrometry 

and/or DNA sequencing)and/or DNA sequencing)

Microscopy Microscopy 
and cultureand culture

Macro/micro Macro/micro 
IDID

Antigen tests and/or  Antigen tests and/or  
microscopymicroscopy

Molecular diagnosis ??Molecular diagnosis ??

??



Entrance into the diagnostic cycle:Entrance into the diagnostic cycle:
patient arrival, primary evaluation, questionnaire and physical patient arrival, primary evaluation, questionnaire and physical examination by physician, examination by physician, 

presumptive diagnosis, physician laboratory analysis request(s),presumptive diagnosis, physician laboratory analysis request(s), clinical sampling, transfer to laboratories, etc.clinical sampling, transfer to laboratories, etc.

Results of analyses and healthcare decision process (Results of analyses and healthcare decision process (hours to dayshours to days):):
transmission of results, interpretation, patient management, thetransmission of results, interpretation, patient management, therapeutic rapeutic 

intervention, confirmatory testing, treatment adjustment, etc.intervention, confirmatory testing, treatment adjustment, etc.
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MolecularMolecular bacteriologybacteriology,,
pathologypathology orientedoriented

•• SepsisSepsis
•• Meningitis/encephalitisMeningitis/encephalitis
•• Lower Respiratory Tract Infections (LRTI)Lower Respiratory Tract Infections (LRTI)
•• Gastroenteritis and diarrhoeaGastroenteritis and diarrhoea
•• Sexually transmitted infections (STIs)Sexually transmitted infections (STIs)

MolecularMolecular bacteriologybacteriology,,
for ICA and MDRfor ICA and MDR
diagnosisdiagnosis//surveillancesurveillance

•• C.difficileC.difficile
•• MRSA MRSA 
•• VRE VRE 
•• KPCKPC
•• BK MDRBK MDR
•• TherapeuticTherapeutic DrugDrug MonitoringMonitoring (TDM) (TDM) 

24 24 OursOurs
Emergency Emergency 
& POC & POC 
MicrobiologyMicrobiology
LaboratoryLaboratory

•• MicroscopyMicroscopy
•• AntigenAntigen POC POC teststests
•• MolecularMolecular POC POC likelike teststests
• MolecularMolecular monomono--multipanelmultipanel teststests
•• BiomarkersBiomarkers ((ProcalcitoninProcalcitonin……) ) 



Nucleic acidNucleic acid--based POC testsbased POC tests

The The definitiondefinition of a POC test of a POC test hashas progressivelyprogressively
broadenedbroadened, and the , and the processprocess of of diagnosingdiagnosing
infectiousinfectious diseasesdiseases isis graduallygradually enteringentering an an 
eraera wherewhere a a physicianphysician isis in the position to in the position to 
obtainobtain valuablevaluable information on a timeinformation on a time--scalescale
comparablecomparable to to thosethose in in otherother fieldsfields of of 
diagnosticdiagnostic medicine.medicine.

Clerc O and Greub G. Clin Microbiol Infect 2010.



"I'm sure "I'm sure Koch and PasteurKoch and Pasteur would would 
probably say, "probably say, "It's about timeIt's about time””..
Fred Tenover, Ph.D.
Cepheid Senior Director of Scientific Affairs

www.Cepheidinternational.com
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