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Le nuove tecnologie per la gestione dell’urgenza/em ergenza in microbiologia:







Definition of acute diarrhoeaDefinition of acute diarrhoea
3 or more episodes a day, <14d and sample takes shape of pot

•About 20% of the population develop infectious intestinal disease per year

•Most infectious diarrhoea is a self-limited, usually viral illness

•If the diarrhoea has stopped, culture is not indicated, as recovery of pathogen is unlikely











For maximal clinical impact, the test should ideally 

be available on-site 24 h/day, 7 days/week, with 

results available within no more than a few hours. 

Tests that are not readily available will have limited 

impact on patient care.

IDSA. CID 2011



Quanto  riusciamo ad essere rapidi in caso di Quanto  riusciamo ad essere rapidi in caso di diarrea acuta infettivadiarrea acuta infettiva??

INDAGINIINDAGINI IN UN TURNO DI 
LAVORO

24-48H 48-72H

•Microscopia a fresco
•EIA su campione

•Uova, cisti, parassiti
•E.coli O157
•Salmonella spp
•Campylobacter spp
•C.difficile
•Virus enterotropi

Indagini colturali su 
terreni selettivi +
EIA/ MALDI-TOF

su colonia

•E.coli O157
•Salmonella spp
•Campylobacter spp
•Shigella spp.
•Vibrio spp.
•Yersinia enterocolitica

Indagini colturali su 
terreni selettivi ed 

identificazione di specie

•E.coli O157
•Salmonella spp
•Campylobacter spp
•Shigella spp.
•Vibrio spp.
•Yersinia enterocolitica

NAATs su campione
•E.coli O157
•Salmonella spp
•Campylobacter spp
•C.difficile
•Virus enterotropi

•Multiplex assay platforms



NOROVIRUSNOROVIRUS: Enzyme Immunoassays versus NAATs

Rapid commercial assays, such as enzyme immunoassays (EIAs), that detect 
norovirus antigen have recently been developed. However, these kits have 
poor sensitivity (50%) and are not recommended for diagnosing norovirus 
infection in sporadic cases of gastroenteritis. The RIDASCREEN Norovirus 
3rd Generation EIA was recently cleared by Food and Drug Administration for 
preliminary identification of norovirus when testing multiple specimens during 
outbreaks. However, samples that test negative should be confirmed by a 
second technique, such as RT-qPCR. Thus, EIA kits should not replace 
molecular methods during outbreak investigations.

http://www.cdc.gov/norovirus/lab-testing/diagnostic.html last reviewed: April 12, 2012



Enzyme Immunoassays versus NAATs



Cepheid's SmartNorovirus Rapid and accurate
identification of Norovirus infection

is a critical part of effective infection control.

Xpert C. difficile detects the presence of toxin-producing 
Clostridium difficile (027/NAP/BI).

<3h<3h

<1h<1h

<1h<1h





Virus panel [Panel V]
Bacterial panel 1 [Panel B1]

Bacterial panel 2 [Panel B2] 

Seeplex® Diarrhoea ACE Detection 



Verigene® Enteric Pathogens Test utilizes the Verigene 
System's multiplexing capabilities and automated workflow to 
deliver a rapid, easy-to-use, robust, cost-effective alternative 
to stool culture and other enteric pathogen identification 
methods.
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Quanto Quanto èè difficile questo difficile questo ClostridiumClostridium??



ClostridiumClostridium
difficiledifficile

infectionsinfections

(CDI)(CDI)

Diarrea e presenza di
C.difficile tossinogenico

accertato con test
microbiologici

Diagnosi clinica
o radiologica di megacolon 

tossico  e presenza
di C.difficile

tossinogenico accertato 
con test microbiologici

Visualizzazione 
di pseudomembrane

o diagnosi istopatologica
di colite 

pseudomembranosa



2001-2003: Quebec >22casi/1000 ricoveri ; letalità 6.9%

Cohen, et al. Clinical Practice Guidelines for Clostridium difficile Infection in Adults: 2010 Update by SHEA and IDSA 
Infection Control and Hospital Epidemiology , Vol. 31, No. 5 (May 2010), pp. 431-455 

N° diagnosi di CDI nel 2000 134.36

N° diagnosi di CDI nel 2005 291.303

STATI UNITI

INGHILTERRA

N° esami positivi per la tossina di C.difficile <2000 nel 1986/1987

N° esami positivi per la tossina di C.difficile >12.000 nel 2000/2001



Risk factors Risk factors -- Antibiotic therapy. Antibiotic therapy. 

•More than 90% of health-care-associated C difficile infections occur after or 
during antimicrobial therapy.
•Almost all antimicrobial agentsall antimicrobial agents have been associated with C.difficile 
Associated Disease (CDAD). 

••BroadBroad --spectrum antimicrobial agentsspectrum antimicrobial agents , which have a greater 
effect on the normal intestinal flora, are more likely to lead to CDAD. 
•However, several later studies found fluoroquinolones to be more strongly 
linked to CDAD than any other antimicrobial agents, including clindamycin 
and beta-lactam/beta-lactamase. 
•The risk is also greater when patients receive multiple antimicrobial agents 
and undergo a longer course of therapy.

Suneshine, Mc Donald, Cleveland Clinic Journal of Medicine 73,2 187-197,2006



Other risk factorsOther risk factors (cited in at least three studies) are:

• Age greater than 65 years
• Severe underlying illness
• Nasogastric intubation
• Antiulcer medications.
• Longer hospital stay.

Suneshine, Mc Donald, Cleveland Clinic Journal of Medicine 73,2 187-197,2006



A recently identified strain of A recently identified strain of C. difficileC. difficile, designated North 
American pulsed-field gel electrophoresis type 1 (NAP 1NAP 1) 
and PCR ribotype 027 (Type 027Type 027 ) has caused numerous 
outbreaks of clinically severe disease in North America and 
Europe. 

McDonald LC et al . N Engl J Med. 2005;353:2433-2441

NAP 1 produces 16 times more16 times more toxin A and 23 23 
times moretimes more toxin B than other strains, possibly 
due to a deletion in a negative regulatory gene.
In addition, NAP 1 produces a third toxinproduces a third toxin , known 
as binary toxin, although its significance is 
unknown.





Soggetti adulti asintomatici:Soggetti adulti asintomatici:
C.difficile si riscontra nel 3-4% dei casi, circa lo 0,6% produce tossine

Soggetti ospedalizzati:Soggetti ospedalizzati:
C.difficile si riscontra nel 7-25% dei casi, circa lo 2-8% produce tossine

n.b: popolazioni a rischio emergenti bambini da 2 a 12 anni e puerpere . Al di sotto di 
1 anno stato di portatore asintomatico per immaturità recettoriale.

Cohen, et al. Clinical Practice Guidelines for Clostridium difficile Infection in Adults: 2010 Update by SHEA and IDSA 
Infection Control and Hospital Epidemiology , Vol. 31, No. 5 (May 2010), pp. 431-455 



Recurrence is  one of the most Recurrence is  one of the most 
frustrating and challenging frustrating and challenging 

complications ofcomplications of CDADCDAD

Be it a reinfection or relapse, 12% to 24% of patient develope a second episode
of CDAD within 2 months of the initial diagnosis.

CDI: RECURRENCE OR RELAPSE?CDI: RECURRENCE OR RELAPSE?

Suneshine, Mc Donald, Cleveland Clinic Journal of Medicine 73,2 187-197,2006



C. difficileC. difficile: impatto economico: impatto economico



Since 2006, the European Centre for Disease Prevention European Centre for Disease Prevention 
and Control (ECDC)and Control (ECDC) has been addressing the new CDI 
situation.

The working group recently published a systematic review of 
infection control measures to limit the spread of limit the spread of C. difficileC. difficile
that can be used for the elaboration of evidence-based 
guidelines in Member States.

Vonberg RP et al. Infection control measures to limit the spread of Clostridium difficile. Clin Microbiol Infect. 2008;14 Suppl 5:2-20.



The paper underlines the specific difficulties to prevent specific difficulties to prevent 
C.difficile C.difficile transmissiontransmission linked to the capacity of C. difficile 
to form spores that survive for months in the environment, 
may be excreted in large numbers by affected patients, 
cannot be destroyed by standard alcohol-based hand 
disinfection and persist despite usual environmental 
cleaning agents.

Vonberg RP et al. Infection control measures to limit the spread of Clostridium difficile. Clin Microbiol Infect. 2008;14 Suppl 5:2-20.



ReservoirReservoir e veicoli di spore di e veicoli di spore di CDCD



Update gudance on the diagnosis and reporting of Clostridium difficile DH-NHS March 2012, modificata

CATEGORIE PER L’IMPLEMENTAZIONE NELLA PRATICA CLINI CA:
Protocollo mnemonico SIDITSIDIT

SS
II
DD
II
TT

SOSPETTO: in assenza di altra potenziale causa di diarrea, sospettare
l’origine infettiva

ISOLAMENTO: ove possibile isolare il paziente e consultare il CIO

DPI: usare guanti e sovracamici monouso per tutti i contatti del paziente

IGIENE delle mani: dopo ogni manovra sul paziente lavaggio con 
acqua/sapone antisettico

TEST: eseguire tempestivamente il test per la ricerca di C.difficile
tossinogenico



The laboratory The laboratory diagnosis of diagnosis of C.difficile C.difficile remains a remains a 
challenge challenge to many microbiology laboratories. to many microbiology laboratories. 



Diagnosi di CDI: protocolli diagnosticiDiagnosi di CDI: protocolli diagnostici



Bartlett Detection of Clostridium difficile Infection Iinfect control and hospital epidemiology 2010, vol. 31, no. s1

A significant number of clinical laboratories are currently utilizing EIA for toxin A/B testing due 
to its ease of use. However, there is a wealth of information now available indicating that 
utilizing this test alone is not appropriate for toxigenic C.difficile detection.

Diagnosi di CDI: protocolli diagnosticiDiagnosi di CDI: protocolli diagnostici





��NAATs as stand aloneNAATs as stand alone

��GDHGDH--TOXIN A/B combinationTOXIN A/B combination

Diagnosi di CDI: nuove tecnologie a confrontoDiagnosi di CDI: nuove tecnologie a confronto



GDH-TOXIN A/B combination versus NAATs: 
CARATTERISTICHE A CONFRONTO

GDH-TOXIN A/B combination

1. Test immunocromatografico on demand e all 
in one (GDH+TOX)

2. Non richiede strumenti dedicati
3. Tempi tecnici di esecuzione: circa 30 minuti
4. Costo inferiore ai NAATs , ma necessità di 

disporre comunque della PCR
5. I risultati dubbi (GDH+/TOX-) vanno 

confermati con PCR
6. Necessità di rigorosa selezione del campione 

per ridurre i costi ed evitare ripetizioni dovute 
a risultati dissociati

7. Non Riconosce i ceppi ad alta virulenza e la 
produzione di tossina binaria (ribotipo 027)

8. La conservazione del campione può influire 
sul risultato delle tossine (per degradazione)

NAATs
1. Test molecolare on demand e all in one
2. Richiede strumento dedicato
3. Tempi tecnici di esecuzione: circa 45 minuti 
4. Costo elevato, ma coerente con performance

del test
5. Stand alone test : il risultato non richiede 

alcuna ulteriore conferma
6. Necessità di rigorosa selezione del campione 

per appropriatezza diagnostica e contenimento 
dei costi

7. Possibilità di riconoscere i ceppi ad alta 
virulenza e la produzione di tossina binaria 
(ribotipo 027)

8. Risultato non influenzato dalla degradazione 
del campione (tossine)





COST SAVINGS

��REDUCED ANTIBIOTIC USEREDUCED ANTIBIOTIC USE

��IMPROVED CLINICAL OUTCOMEIMPROVED CLINICAL OUTCOME

��SHORTER HOSPITALIZATIONSHORTER HOSPITALIZATION

��USE FEWER OF OTHER DIAGNOSTIC TESTUSE FEWER OF OTHER DIAGNOSTIC TEST

��PUBLIC BENEFIT (NOT JUST COST)PUBLIC BENEFIT (NOT JUST COST)

CID 2010; 52 (Suppl.4): S384-S395 



•Quanto costerebbe l’algoritmo GDH-TOXIN A/B + 
eventuale molecolare? Quanto costerebbe la PCR 
stand alone?

•Dove mandare il campione per il test di conferma 
sui risultati discrepanti?e i tempi di esecuzione?

CONTESTUALIZZAZARE LE SCELTECONTESTUALIZZAZARE LE SCELTE

•Possibilità di eseguire il test in automazione
(se il numero di campioni è notevole)



LAVORARE SULLLAVORARE SULL ’’APPROPRIATEZZAAPPROPRIATEZZA

•Solo feci formate*

•Nessun controllo dopo precedente positività**

•Scoraggiare ripetizione di un test negativo***

*In caso di sospetta CDI e in assenza di diarrea la diagnosi si basa essenzialmente su criteri clinici e/o radiologici
**anche in caso di recidive dopo trattamento, ed escludere sempre altre cause di diarrea (counseling)
***In relazione alla sensibilità del metodo utilizzato.

GImPIOS, vol 1,n° 2 2011
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22% 20.3%

Delle richieste appropriate



TodayToday everyone is used to everyone is used to ““cheap microbiologycheap microbiology”” --
every patient can get every testevery patient can get every test..

In the futureIn the future, expensive diagnostics will be offered , expensive diagnostics will be offered --
not every patient can get every testnot every patient can get every test..

Molecular Diagnostic: great technology – now what?

EU-US Workshop, September 2011, Brussels Belgium

Appropriateness and costsAppropriateness and costs



Vonberg RP et al. Infection control measures to limit the spread of Clostridium difficile. Clin Microbiol Infect. 2008;14 Suppl 5:2-20.

•Promptly perform Tests

•Stop repeated testing

•Not formed stools 

•Not test of cure after
treatment

TAKE H
OME 

MESSAGES

•EIA for toxin A/B
NOT STAND ALONE

Clinical Microbiology Services play a roleClinical Microbiology Services play a role



IMPROVE
PATIENT

MANAGEMENT

RAPID
REPORTING

CLINICALLY 
RELEVANT
REPORTING

CONTROL
C.DIFFICILE
SPREADS



GRAZIEGRAZIE
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