Clostridium difficile —-soucasné
pristupy k laboratorni diagnostice

Otakar Nyc, Jana Matejkova, pracovni skupina pro
C.difficile pri PSMR SZU...



11;; ‘«\._f , Clostridium difficile....

1935 jako soucast strevni flory novorozenct

70. 1éta - puvodce pseudomebrandsni kolitidy
(PMC)

15 -25 % post antibiotickych prujmu
50 — 75 % post antibiotickych kolitid
95-100 % PMC

Narustajici vyznam jako puvodce nemocnhiénich a
komunitnich infekci




Menici se epidemiologie CDI...

Zacatek noveho tisicileti — Kanada, USA...UK

Hypervirulentni ribotyp 027

Rizikoveé faktory — AIB, vek, hospitalizce, komorbidity... |
s .

Soucasnost : | [

Dalsi sireni tezkych forem CDI v I

Dal3i epidemidemické virulentni ribotypy (078,001,176...)

Noveé skupiny : komunita, deti, gravidni, bez ATB medikace

<
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Distribution of Clostridium difficile Type 027 by country in Europe*
as of June 2008

&

& Outbreaks due to Type 027 @ sporadic cases due to Type 027

" Mot all countries have performed surveillance studies to . difficile type 027
and this figure may underestimate the number of affected countries.

Eurosurveillance, Volume 13, Issue 31, 31
July 2008




Zvireci puvod CDI ?

Novorozena telata, prasata

Stejné ribotypy jako u lidi - 078,027,001...
Masné vyrobky

Koné ? Domaci mazliCci ?

Prenos na Clovéka zatim neprokazan, ale mozny
zdroj....

Table. 1. Summary of Findings from Studies Demonstrating the Presence of Clostridiom difficile in Retail Feods

Mo, of positive semples’

Country Iregionl, product total no. culured (%) FCR ribotype |
United States [Arizons)
Ground beef 13426 5000 027, o7E
Sumimer saussge 147 M43 027
Ground park T 142,90 027, ovg
Braunschuweigsr 10416 B2.5) 027, o7g
Chorizo 3710 30 027, ovg
Fork ssusage 3M3 23.1) 027, ove
Grourd turkey 479 144.4) o7a
Cansda (Dntario, Dusbect
Ground beef 11/53 (20,85 O77, M3, 114, MZ8
Grourd wesl 147 M43z Mz
Cansds nationwids)
Ground besf 10149 6.7 MZE, 077, J, N4, C, R H
Weal chops 366 1.8 MZE, J, K
Gould H Limbago B CID 201 0-051 Cansda [British Colurmbia, Saskatchewan, Ontaric, Custec)
) . . Grourd besf 144116 112.2) 078, 0Z7. C
Ground park 144116 NN2.2) o78, 027, C,E, ¥
Scotland

Salad 240 7.5 o017, 001



Evropsky priuzkum - listopad 2008

34 zemi
97 nemocnic,109 laboratori
Incidence — pramér 4,1( 0,0-36,3)...CR 1,1

509 pfipadu, 101 umrti- ve 40 % prokazatelna souvislost s
CDI

75 ruznych ribotypu — 014/020,078,087 .....
Ribotyp 027 prevalence jen 5 %

3 % toxigennich izolatl pouze toxin B

C.difficile infection in Europe: a hospital based survey,
www.thelancet.com - Lancet on line Nov 2010




Evropsky pruzkum - 2008 I

80 % nozokomialni puvod CDI

92 % ATB medikace v predchozich 3 mesicich
aminopenicilin/inhibitor — 19%

fluorochinolony — 23 %

cefalosporiny — 34% ( ceftazidim 17% !)...
....L.V. glykopeptidy - 7%; linkosamidy- 6%...
63 % > 65 let

16 % rekurence...

C.difficile infection in Europe: a hospital based survey,
www.thelancet.com - Lancet on line Nov 2010




Situace v CR ?

Dilci vysledky z panevropske studie 08 — 3 velké
nemocnice ( FN u sv. Anny Brno, FN Plzen, FN Motol
Praha )

7 izolatu - (ribotypy 017,023,087 )
Incidence 1,1

2009 - zvysena incidence a zavaznost CDI : vychodni
Cechy a oblast Brna, sporadicky C.Budejovice

Neobvykly ribotyp 176



Ribotypy 027 a176

Temer shodny profil vramci PCR | 'ﬂ 027
ribotypizace l :

Produkce binarniho toxinu

Shodna delece 18 bp (nt 117 bp) genu TcdC
— negativni regulator produkce toxint

GeneXpert ( Cepheid) signalizuje oba
ribotypy jako 027

176




Ribotyp 176

Sporadicky vyskyt :
Holandsko a Japonsko

Epidemicky vyskyt : Polsko a
CR

Biologicky podobne
vlastnosti jako ribotyp 027

Rezistence : erytromycin,

ciprofloxacin, moxifloxacin

Citlivost : klindamycin,
vankomycin, metronidazol...



Laboratorni diagnostika CDI v CR - dotaznik

prosinec 2010

Celkem 38 laboratori, z toho 34
nemocnicnich

Celkovy pocet luzek 28 377 ?

Zvyseny vyskyt a zavaznost
CDI:

11 (29%)
nejistota 5 (14 %)

Brno, severni Morava, vychodni
Cechy

Zmény v ¢etnosti a zavaznosti CDI

58%

29%




Laboratorni diagnostika CDI v CR -
dotaznik prosinec 2010

351 |

30— |

25— |

pocet laborato Fi 20—

15+

10—

kultivace citlivost

pocet lab tox(A+B) PCR pfim
Rada1 38 23 21 | 3 7 4 16

vySet Feni




MLVA ribotypu
176 (CR a Polsko)
a 027

.......

Clonal complex
Clonal complex

Genetically related clusters
Genetically related clusters

Single Locus Variant
Single Locus Variant
Double Locus Varlant
Double Locus Variant

------------ Triple Locus Variant
- «==: Triple Locus Variant

—————— Quadruple Locus Variant
Quadruple Locus Variant

N=11 PCR Ribotype 176 isolates
v fromrPoland ( PL2-PL12) | 0o
"N=10"PCR Ribotype 176 isolates
NEODIPCRIBbotype 176 isolates
“n<E9 PCR Ribotype 027 isolates
" Classified by European icountry
Classified by European country

Referencni centrum pro C.difficile - Leiden




CDI - rezistence léku volby ?

Vankomycin — zcela vyjimecne MIC 4 - 8 mg/|

Ve vztahu k hladinam vazanym na p.o. podani ( stovky-
tisice mg/l) zcela nevyznamne

Potfebujeme jina antibiotika ??
( rifamixin, fidaximicin)



Rezistence CDI k metronidazolu ?

Heterorezistence, neznamy
mechanismus

Detekce predevsim u cerstvych
izolatu, ztrata po rozmrazeni
nebo pasazovanim

Korelace rezistence a
terapeutického selhani
neprokazana !

6,5 % izolatu MIC 16 - 64 mg/l -
Spanélsko !!

Paleaz T et al. JCM 2008;46: 3028-32



Laboratorni diagnostika CDI - pozadavky

- rychla dostupnost vysledku
- vysoka spolehlivost

- jednoduchost

- jednoznacna interpretace

- ,prijatelna“ cena




Rizika falesné negativnich a pozitivnich
vysledku... CDI

Neadekvatni lécba, progrese nemoci...
Ohrozeni dalSich vnimavych pacientu
Zbytecna ATB lécha

Riziko infekce CDI od izolovanych pacientu s
CDI

Chybna diagnoza




Srovnani laboratornich metod prukazu C.difficile

TABLE 1. Laboratory Tests for Clostridium difficile Infection

Time  Sensitivityy?®  Specificity,'

Test Substance detected required ¥y % Concerns and comments

Cytotoxin Toxin B 1-3 days 95 90-95  Long time required and technical
demands; rarely used now

Toxin culture Toxigenic C. difficile 3-5days  >95 80-90 Long time required and technical
demands; rarely used in US

EIA toxin A or A/B Toxin A or A/B Hours 75-80 97-98  False-negative results, but rapid and not
technically difficult; used by most US
laboratories in 2008

EIA GDH C. difficile Hours 95-100 70-80  Some variations in reported sensitivity
and nonspecificity

EIA GDH and toxin A/B  C. difficile and C. difficile Hours 95-100 97-98  Results depend on the toxin test

toxin
RT-PCR Toxigenic C. difficile Hours >98 80-99  Nonspecificity attributed to carriers

NOTE. EIA, enzyme immunoassay; GDH, glutamine dehyrogenase; RT-PCR, reverse-transcriptase polymerase chain reaction.
* Reported data for sensitivity and specificity are based on multiple reports. It is assumed that 20%-30% of hospitalized patients are colonized with C.
difficile and that 50% of stramns are toxigenic. Clinical correlations are always important but are especially important with RT-PCR and EIA tests for GDH.

Barlett JG, Infection Control and Hospital Epidemiology 2010, vol.31




Srovnani laboratornich metod prukazu C.difficile,

podle Barlett JG, Infection Control and Hospital Epidemiology 2010, vol.31

Diagnosticky Detekce Doba testu | Senzitivita | Specificita | Vyhody Nevyhody
test
C.Difficile + Moznost mol. | Primarbé
Kultivace Toxigenni 72 hodin > 95 % 90% typizace neod|i§i
kmen netox.kmeny,
Casova prodleva
Cytotoxicita a Zlaty standard | FaleSna
neutr. test Toxin B 48 hodin 90-95 % 90-95% | Detekce A-B+ | pozitivita,naroén
a standardizace
Bézny antigen GDH Jednoduchost | Neodlisi
(EIA) C.difficile 30 - 45 min 95-100 % 70-80% Detekce A-B+ | netox.kmeny,
zkfizena
reaktivita
ELISA (AiB) Toxiny A + (B) 2 hodiny 70 - 80% 90-95 % Jednoduchost | Variabilni
citlivost -
nespolehlivost
Real-time PCR Toxigenni Jednoduchost | Dostupnost,
(komeréni testy) C.difficile cca 1 hodina > 98 % 90- 99% vysoka interpretace
citlivost+

detekce 027...




Zlaty standard diagnostiky CDI ?

Kultivace ?
Cytotoxicita ?

Nevyhody : cas, standardizace, narocnost, rozdilna
citlivost obou testu

Priukaz toxigenniho kmene x detekce toxinu




Prukaz toxinu C.difficile ?

“Several recent studies in the UK, Europe and the USA have shown that current laboratory testing based on the enzyme
immunoassay (EIA) detection of C. difficile toxins may miss up to 50% of positive patients. Mike Wren and his team support
these findings, and analysis of their own data shows a 47.3% false-negative rate”

Wren, M. (2008) (The Biomedical Scientist August 2008, 689-691)
Clostridiumn difficile: toxin testing alone is not enough

Velka nabidka komercnich testu
Velka variabilita v senzitivité a specificité

Vyznamneé rozdily ve vysledcich i v ramci
jednoho testovaciho kitu

Zhruba kazdy 5 — 10. vysledek je chybny
Opakovani testu ??

CDI Diagnosis Working Group, Wilcox...duben/2009




Priklad algoritmu vysetreni CDI

C.diff. spec.antigen
. -GDH-

<(ii?mﬁummAm _

C.diff. neprokazano

GDH + GDH +
Tox. + Tox. -

Negativni nalez

C.diff. s produkci toxinu Netoxigenni kmen

Toxigenni kmen
faleSné negativni
GDH faleSné pozitivni

Podle Fenner L, Widmer AF Goy G et al.
Rapid and reliable diagnostic algorithm for ; -
detection of Clostridium difficile. J Clin Kultivace podle okolnosti

Microbiol 2008; 46: 328-30 |

KULTIVACE !




GDH jako , first line screening tool“ ?

Summary of GDH sensitivities

Study Product Sens % NPV %
Wren et al BJS (2008) Vs Toxigenic culture © GDH (Techlab C.diff Chek 60) 94.7 99.3
Swindells et al (2009) Vs Toxigenic Culture " GDH (Techlab Quik Chek Complete) 100 100
Fenner et al (2008) Vs Culture @7 GDH (Techlab C.diff Chek 60Q) 934 99.2
Fenner et al (2008) Vs Culture and/or gluD PCR 7 GDH (Techlab C.diff Chek 60) 93.6 99.2
Zheng et al (2004) Vs Tissue Culture 9 GDH (Techlab C.diff Chek 60) 94.2 99
Ticehurst et al (2006) Vs. C. difficile Cytotoxin (% GDH (Techlab C.diff Chek 60) 96 99.5
Goldenberg et al (2009) Vs. Toxigenic Culture 8 GDH (Techlab C.diff Chek 60) 100 100
Wilcox et al (2009) Vs. Cytotoxigenic Culture @ GDH (Techlab C.diff Chek 60) 87.6* 98.6

A recent publication - ‘Comparison of nine commercially available C.difficile toxin detection assays, a real time PCR assay for

C.difficile tcdB and a GDH detection assay, with Cytotoxin testing and Cytotoxigenic culture’ - stated a sensitivity of 87.6%
and an NPV of 98.6% versus cytotoxigenic culture at a prevalence of 10%.

7.) Wilcox, M., Eastwood, K., Else, P. and Charlett, A. (2009)

Comparison of nine commercially available C. difficile toxin detection assays,a real time PCR assay for C. difficile tcdB and a GDH detection assay, with

cytotoxintesting and cytotoxigenic culture
(J. Clin. Microbiol. doi:10.1128/JCM.01082-09)



C.DIFF QUICK CHEK COMPLETE

TechLab
Detekce GDH+AB toxinti £ © @ 2 e
Senzitivita prukazu toxinu Ag ﬂ -
cca 80-95 % C. DIFF COMPLETE
Vysledek do 30 minut
¢ O\
Ag ‘E' Tox

\_C. DIFF COMPLETE /




Algoritmus diagnostiky C. difficile ve FN Motol

GDH + toxin A,B

GDH negativni GDH pozitivni GDH pozitivni
I I
Toxin pozitivni Toxin negativni

CDI negativni

Predpokladané
toxigenni C.diff* PCR (GeneXpert...)

PCR negativni PCR pozitivni

Netoxigenni C.diff Toxigenni C.diff*
nebo falesSné

pozitivni GDH

* U tézkych CDI a z epidemiologickych divodu kultivace a pfipadna
molekularni typizace kmene CD




PCR v diagnostice CDI ?

vysoka senzitivita, maximalni NPV
specificita ?

Nedetekuje toxin

Mozny priikaz u kolonizovanych jedincu — zejména starsi
populace s prujmy z jinych pfiCin (ATB, laxativa, noroviry...)
Asymptomaticti nosiCi po prodelané epizode CDI ?
Interpretace ?



Dvoj — trojstupnove algoritmy x PCR ?

Rozdily v senzitivite a specificite nedosahuji hladiny statisticke
vyznamnosti...

Larson AM, Fung AM, Fang FC. Evaluation of tcdB real-time PCR in a three-step diagnostic algorithm for detection of toxigenic Clostridium
difficile. J Clin Microbiol. 2010 Jan;48(1):124-30

Kvach EJ, Ferguson D, Riska PF, Landry ML. Comparison of BD GeneOhm Cdiff real-time PCR assay with a two-step algorithm and a toxin
A/B enzyme-linked immunosorbent assay for diagnosis of toxigenic Clostridium difficile infection. J Clin Microbiol. 2010 Jan;48(1):109-14

Novak-Weekley SM, Marlowe EM, Miller JM, Cumpio J, Nomura JH, Vance PH, Weissfeld A. Clostridium difficile testing in the clinical
laboratory by use of multiple testing algorithms. J Clin Microbiol. 2010 Mar;48(3):889-93

Toxin EIA + GDH pouze 73% senzitivita ve srovnani s PCR u
neepidemickych ribotyp...

Tenover FC, Novak-Weekley S, Woods CW, Peterson LR, Davis T, Schreckenberger P, Fang FC, Dascal A, Gerding DN, Nomura JH,
Goering RV, Akerlund T, Weissfeld AS, Baron EJ, Wong E, Marlowe EM, Whitmore J, Persing DH. Impact of strain type on detection

of toxigenic Clostridium difficile: comparison of molecular diagnostic and enzyme immunoassay approaches. J Clin Microbiol.
2010 Oct;48(10):3719-24




Clinical Practice Guidelines for Clostridium difficile
Infection in Adults: 2010 Update by the Society for Healthcare
Epidemiology of America (SHEA) and the Infectious Diseases

Society of America (IDSA)

Priikaz toxint metodou EIA je suboptimalni metoda

Preference algoritmu kombinujiciho GDH s kultivaci
nebo prikazem cytotoxicity

PCR zatim ne jako rutinni test ( chybi dostatek dat )

Opakované testovani v ramci jedné prajmové epizody
neni nutné a rutinné se nedoporucuje...

Infection Control and Hospital Epidemiology, May 2010,vol.31, No 5



Otazky ?

Infekcni davka ?
Limity - pripustné mnozstvi spor ?
Uloha antitoxickych protilatek ?

Cesta prenosu - primy kontakt,
kontaminované potraviny ?

Rizikoveé faktory v komunite ?



Optimalni laboratorni diagnostika CDI ?

Trvale kontroverzni téma
Rizné referenéni metody maji nestejné vysledky / \\
KultivaCni prukaz toxigenniho kmene je citlivéjsi, ale (
nemusi nutné znamenat, ze je lepSi pro konfirmaci CDI
Prukaz cytotoxicty je citlivéjSi k potvrzeni CDI, ale mél

by byt konfirmovan kultivaci + naroCnost a
standardizace

komercni testy (EIA,imunochromatografie) pro prukaz

IIIII

Komer¢ni PCR pro pfimy prikaz vysoce citlivé
perspektivni, ale....

Kombinace prukazu GDH s dalSim testem (y) je zatim
stale povazovano a doporucovano jako standard




Dekuji za pozornost

S




