Cette présentation a été effectuée le 26 novembre 2013, au cours des « 4es Journées sur la prévention des
infections nosocomiales (Jour 2) - 10 ans de prévention et de contréle des infections : qu’avons-nous appris
pour guider nos actions? » dans le cadre des 17es Journées annuelles de santé publique (JASP 2013).
L’ensemble des présentations est disponible sur le site Web des JASP a la section Archives au : http/
jasp.inspq.qc.cal.

Les nouveautés sur les
tests de dépistage

(et les outils de gestion des éclosions)

Yves Longtin, MD
Infectious Diseases Service, JGH
Associated professor of medicine, McGill University

Yves.Longtin@mcgill.ca

Tewizh Ger Hospital Infection Preve

1
sl
" INFECTIONS PER YEAR

THREAT LEVEL g N , $1 00“ unu nnu
URGENT ~ y 5 ’
This bikterda o n immediate public heslth threst 51 me MEDICAL COSTS PER YEAR

Au Québec: 6’000 cas par année de HA-DACD = 54°000°000$
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Evolution périodique des taux d’ incidence des DACD d’ origine nosocomiale [IC 95 %] dans 87 installations ayant participé a
toutes les années de surveillance
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Quel(s) facteur(s) sont responsables de
'augmentation?

= Nouvelle souche?

= Co-circulation pathogenes?
= Utilisation antibiotiques?

| |

Burnout de la prévention des infections?

| » ® Nouveaux tests diagnostics?
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Increase also present in non-PCR
Institutions

------ Installations qui n'utilisent pas le PCR comme méthode diagnostique
—— Installations qui utilisent le PCR comme méthode diagnostigue

However, these hosp. historically have higher rates
Increase in CDI not significant when controlled for
hospital size, teaching status and proportion >65

N Adjusted OR: 1,1 (95%Cl, 1-1.3); p = 0.13
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Impact of the type of
diagnostic assay on
Clostridium difficile infection and
complication rates
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Laboratory tests to diagnose CDI

* Wide range of options
* Toxigenic culture

— Detection of C.difficile b?l anaerobic culture
followed by detection of toxin by cell
culture cytotoxicity assay

— The gold standard

— Rarely used in diagnostic labs

— Long turnaround time, impractical
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Cohen, S.H., et al., Infect Control Hosp Epldemlol 2010. 31(5) p 431-55
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Laboratory tests to diagnose CDI

* Cell culture cytotoxicity assay

Often considered the reference
standard in non-research setting

Very sensitive

* Sensib 94%
* Spécif 99%

Slow turnaround time (48-72h)

Technically more complex than EIA
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Laboratory tests to diagnose CDI

* Enzyme immunoassay

Detect Tox A and Tox B directly from sample T@

— Very practical, simple -
§ —com
— Very short turnaround time == : ::
" ol -
— Not very sensitive (70-90%) :
C. DIFFICILE
— Often combined with GDH detection by EIA m"‘“‘“

* More sensitive but less specific

) Planche, T., et al., Lancet Infect Dis, 2008. 8(12): p. 777-84.
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Laboratory tests to diagnose CDI

* PCR and LAMP
— Targeting toxin genes tcdB or tcdA

— Rapid, sensitive and specific BUT DIFFERENT(?)

A TcdRa — RNA polymerase

Up-regulates Inhibits

5 Toxin A :
transcription of toxin

Toxin B

Lysis of cytoplasmic membrane

v

Toxin Release

toxins A and B transcription

Kelly CP. N Engl J Med 2008;359:1932-40.  peterson, L.R., et al., Clin Infect Dis, 2007. 45(9): p. 1152-60
Deshpande, A., et al., Clin Infect Dis, 2011. 53(7): p. e81-90
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PCR vs. LAMP

Contents lists available at SciVerse SaenceDirect

Journal of Microbiological Methods

journal hemepage: www.sleaviar. com/locata/imicmeth

Note

Comparison of commercial molecular assays for toxigenic Clostridium difficile
detection in stools: BD GeneQhm Cdiff, XPert C. difficile and illumigene C. difficile
Céline Viala * Alban Le Monnier ®, Naouale Maataoui ®, Clotilde Rousseau >,

Anne Collignon ¢, Isabelle Poilane ?

* Laboratoire de Microbiolcgie, Hopital Jean Verdier, Assistance Publique — Hapitaux de Paris, Bondy, France
™ Lahowalaire di Microbioiogie, Cemtie Hospilulis Andhé tigned, 1 Civsiny, France

ARTICLE INFO ABSTRACT

Artid history- Thee canmerdial molecular assays were evaluated for Wxigenic Chstridiun dificle detedion in stodls, As
Received 13 March 2012 ) compared (o toxigenic culture, BD GeneOhm Cciff (BD Diagnostics), XPert C. diffidile (Cepheid) anc illumigena
Beceived in revised form 23 Apeil 2012 C. difficile | Meridian Bioscience) demonstrated respectively a sensitivity of 95.5%, 97.8% and 86.7% and a speci-
e 3 A 012 ficity oF97.9%, 97.9% and 100

elable oniine 28 Apr © 2012 Elsevier BV. Al rights reserved.

Viala C et al. J. Microbiol. Methods 2012; 90:83-85.
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Contents lists available at SciVerse ScenceDirect A
Journal of Microbiological Methods
journal hemepage: www . elzaviar. com/locate/imicmeth
Mata
Table 2
Performances of XPert C. difficile, BD GeneOhm Cdiff and illumigene C. difiicile as compared to the gold standard.
Result Gold standard (no, samples ) Sensitivity Specificity Accuracy
- \
Posilive Negaive (%) [C195%] (%) [C195%] (%)
XPert C. difficile Pesitive A 1 978 979 979
Negative 1 48 193.5-102.1] [93.9-101.9]
BD GeneChm Cdiff Pasitive 43 1 955 979 96.8
Negative 2 48 [83.4-101.5] [93.9-1019]
illumigene C. difficile Positive 39 49 867 100 936
Negative G [76.8-96.5]
Cl, Confidence Interval.
AKLILLE LNPFO AHMIKALI
Arride history: Three commercial molecular assays were evaluated for toxigenic Clostridium difficile cetection in stools. As
Received 13 March 2012 compared to toxigenic culture, BD GeneOhm Cdiff (BD Diagnostics), XPert C diffidle (Cepheid) and illumigene
Received in revised form 23 April 2012 C. difficile [ Meridian Diosdence) demonstrated respectively a sensitivity of 95.5%, 97.6% and 86.7% and a speci-
-Q“‘."‘;Id 23"“""‘:3:‘2 oot ficity of97.9%, 97.9% and 100X
Avatable omine 25 Apn ® 2012 Flsevier RV, All rights reserved.
Viala C et al. J. Microbiol. Methods 2012; 90:83-85.
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FIG 1 Feal C. difficile concentrations of positive stool samples overall and E‘
detected by each test. Black circles (@) are consensus positive samples with
toxigenic C. difficile detected 2 tests. Upward-pointing triangles (&) are
all samples reported positive by the Xpert C. difficile/Epi test. Downward-
pointing tnangles (W) are samples reported positive by the illumigene C. dif-
ficile test. Solid lines represent a 95% sensitivity cutoff for toxin detection (5.10 RE
lug, , C. difffcile recdB DNA copiesfml) from referers | his line, 61173
83.6%) of samples were toxin positive. Below thisline, B8.9%) samples
were toxin negative, Dashed lines indicate the Xpert and illumigene C. difffcile
DNA LOD values discussed in the text (Xpert, 3.31 log,, C. difficile rzdB DNA
copies'ml; ilumigene, 4.52 log,,, C. difficile tedB DINA copies/ml).
Gyorke CE et al. JCM 2013 <
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Laboratory tests to diagnose CDI

e Multi-step algorithms

— GDH detection followed by CCA, toxigenic
culture or PCR

— Sensitive

— Cost-saving

Wilcox, M.H., et al., J Clin Microbiol, 2010. 48(12): p. 4347-53
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Quel(s) test(s) choisir?

Infection Prevention and Control Unit

Jewish General Hospital
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L’opinion des Experts
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CDI surveillance

* International guidelines on CDI surveillance

* No guidance is provided regarding the type of
laboratory test to diagnose CDI

— Choice of test is left at the discretion of each
participating institution

1. McDonald, L.C., et al., Recommendations for surveillance of Clostridium difficile-associated disease.
Infect Control Hosp Epidemiol, 2007. 28(2): p. 140-5.

2. Cohen, S.H., et al., Clinical practice guidelines for Clostridium difficile infection in adults: 2010 update by
SHEA and the IDSA. Infect Control Hosp Epidemiol, 2010. 31(5): p. 431-55.
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INFECTION CONTECL AND HOSPITAL EPIDEMIOLOGY MAY 2010, VOL. 11, NO. 5

SHEA-IDSA GUIDELINE

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

Society of America (IDSA)

Stuart H. Cohen, MD; Dale N. Gerding, MD; Stuart Johnson, MD; Ciaran P. Kelly, MD; Vivian G. Loo, MD;
L. Clifford McDonald, MD; Jacques Pepin, MD; Mark H. Wilcox, MD

Since publication of the Society for Healthcare Epidemiology of America position paper on Clostridium difficile infection in 1995, significant
changes have occurred in the epidemiology and treatment of this infection. C. difficile remains the most important cause of healthcare-
associated diarrhea and is increasingly important as a community pathogen. A more virulent strain of C. difficile has been identified and
has been responsible for more-severe cases of disease worldwide. Data reporting the decreased effectiveness of metronidazcle in the treatment
of severe disease have been published. Despite the increasing quantity of data available, areas of controversy still exist. This guideline updates
recommendations regarding epidemiology, diagnosis, treatment, and infection control and environmental management.

Infect Control Hosp Epidemiol 2010; 31(5).431-455

A Infection Prevention and Control Unit =
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INFECTION CONTROL AND HOSPITAT REPINDEMINLOGY MAY 2010, VNL. 31, NO. §

SHEA-IDSA GUIDELINE

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)

Stuart H. Coher ] Diagnosis: What is the best testing strategy to diagnose

CDI in the clinical laboratory and what are acceptable
options?

Since publication of the ! nificant
changes have occurred i Ithcare-

associated diarehea and 5. Testing for C. difficile or its toxins should be per- g

has been responsiblefor - formed only on diarrheal (unformed) stool, unless ileus w@tment
of severe disease have be. updates

recommendations regarc due to C. dl)ﬁ{'llﬁ iS suspected (B'II).

Lens srsan s svspe prmeanein v o A31-455
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INFECTION CONTEOL AND HOSPITAL EPIDEMIOLOGY MAY 2010, VOL. 31, NO. 5

SHEA-IDSA GUIDELINE

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

Society of America (IDSA)

Stuart H. Cohen, MD; Dale N. Gerding, MD; Stuart Johnson, MD; Ciaran P. Kelly, MD; Vivian G. Loo, MD;

9. Enzyme immunoassay (EIA) testing for C. difficile

. ——— toxin A and B is rapid but is less sensitive than the cell .
Since publication 1 1395, significant

changes have ocen Cytotoxin assay, and it is thus a suboptimal alternative ap- = of healthcare-
associated diarrheqa aidentified and

has been responsil! pmaCh fO[’ dlagno SIS [ B‘ll ) - in the treatment
of severe disease haVt DCET publizhed. DEspiic the InCreasing quantify of ata availablc, areas of controviryy yull et ThiZF fhideline updates

recommendations regarding epidemiology, diagnosis, treatment, and infection control and environmental management.
Infect Control Hosp Epidemiol 20105 31(5):431-455
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INFECTION CONTROL AND HOSPITAT REPINDEMINLOGY MAY 2010, VNL. 31, NO. §

SHEA-IDSA GUIDELINE

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)

Stuart H. Cohen, MD; Dale N. Gerding, MD; Stuart Johnson, MD; Ciaran P. Kelly, MD; Vivian G. Loo, MD;
L. Clifford McDonald, MD; Jacques Pepin, MD; Mark H. Wilcox, MD

11. Polymerase chain reaction (PCR) testing appears to
since publication D€ Tapid, sensitive, and specific and may ultimately address g5 sgnificant

changes have occ 1 il mse of healthcare-
changes have 0¢c testing concerns. More data on utility are necessary before 1 of heathare.

has been responsi this methodology can be recommended for routine testing. I in the treatment
of severe disease I guideline updates
recommendations (B'Il)

Infect Control Hosp Epidemiol 2010; 31(5):431-455
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Guidelines for Diagnosis, Treatment, and Prevention of
Clostridium difficile Infections

Christina M. Surawicz, MD', Lawrence J. Brandt, MD*, David G. Binion, MIP, Ashwin N. Ananthakrishnan, MD, MPH', Scott R. Curry, MD?,
Peter H. Gilligan, PhD), Lynne V. McFarland, PhDD™", Mark Mellow, MD® and Brian 5. Zuckerbraun, MD™

Clostridium difficile infection (CDI) is a leading cause of hospital- iated gastrointestinal illness and places

a high burden on our health-care system. Patients with CDI typically have extended lengths-of-stay in hospitals,
and CDI is a frequent cause of large hospital outbreaks of disease. This guideline provides recommendations for
the diagnosis and manag: t of patients with CDI as well as for the prevention and control of outbreaks while
supplementing previously published guidelines. New molecular diagnostic stool tests will likely replace current
enzyme immunoassay tests. We suggest treatment of patients be stratified depending on whether they have
mild-to-moderate, severe, or complicated disease. Therapy with metronidazole remains the choice for mild-
to-moderate disease but may not be adequate for patients with severe or complicated disease. We propose

a classification of disease severity to guide therapy that is useful for clinicians. We review current treatment options
for patients with recurrent CDI and recommendations for the control and prevention of outbreaks of CDI.

Am | Gastroenterol 2013; 108:478-498; dl:10.1038/aj2.2013.4; published cnline 26 February 2013
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Guidelines for Diagnosis, Treatment, and Prevention of
Clostridium difficile Infections

Christina M. Surawicz, MD', Lawrence J. Brandt, MD*, David G. Binion, MIP, Ashwin N. Ananthakrishnan, MD, MPH', Scott R. Curry, MD?,
Peter H. Gilligan, PhD), Lynne V. McFarland, PhDD™", Mark Mellow, MD® and Brian 5. Zuckerbraun, MD™

Clostridium difficile infection (CDI) is a leading cause of hospital i trointestinal illness and places

a high burden on our health-care system. Patlents with CDI typrcally have extended Iengths -of-stay in hospltals

and CN is a franuent cansa of laros | ke of di Thiz ouidalina nravides rarnmmandatinne for
Recommendation

1. Only stools from patients with diarrhea should be tested for
C. difficile. (Strong recommendation, high-qualily evidence)
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Am [ Castroenterol 2013; 108:476—498; doi:10.1038/ajg.2013.4; publishcd enline 26 February 2013
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Guidelines for Diagnosis, Treatment, and Prevention of
Clostridium difficile Infections

Recommendations

2. Nucleic acid amplification tests (NAATS) for C. difficile toxin
genes such as PCR are superior to toxins A+B enzymgq
immunoassay (EIA) as a standard diagnostic test for CDI
(Strong recommendation, moderate-quality evidence)

3. Glutamate dehydrogenase (GDH) screening tests for C. difficil
can be used in two- or three-step algorithms with subsequent toxin
A+ B EIA testing, but the sensitivity of such strategies is lower than
NAATS (Strong recommendation, moderate quality evidence)

JEWISH LIETIETAL £ BOSPILAL B L )
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AMERICAN

SOCIETY FOR

A Practical Guidance Document for the Laboratory Detection of
Toxigenic Clostridium difficile
September 21, 2010*

http://www.asm.org/images/pdf/Clinical/clostridiumdifficile9-21.pdf

ral Hoenital Infection Prevention and Control Unit -
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AMERICAN

SOCIETY FOR

A Practical Guidance Document for the Laboratory Detection of
Toxigenic Clostridium difficile
September 21, 2010%

Utilizing toxin A/B EIA for C.djfficile diagnosis is insensitive and no longer
recommended as a stand alone test.

Glutamate dehydrogenase (GDH) antigen assays have been found to be good screening
tests for C.djfficile infection (CDI) in many studies with high sensitivity and negative
predictive values.

Positive GDH assay results must be confirmed. A GDH positive result along with a
positive toxin A/B EIA, a positive cytotoxin neutralization, or a positive nucleic acid
amplification test (NAAT) result may be reported as positive for toxigenic C. difficile. If
the A/B EIA or cytotoxin neutralization assay is used and is negative, specimens should
be further tested by either NAAT or toxigenic culture.

Laboratories can also use a NAAT to detect C.difficile toxin genes as a stand alone
diagnostic test.

http://www.asm.org/images/pdf/Clinical/clostridiumdifficile9-21.pdf

Tospiral Infection Prevention and Control Unit LY
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* UK.

Dm Department
of Health

— Recommend 2-step
algorithm

— Step 1: GDH or NAAT

— Step 2: EIA or CCA

UPDATED GUIDANCE ON THE
DIAGNOSIS AND REPORTING OF

CLOSTRIDIUM DIFFICILE _ If Step 1 + but Step 2 _
do not report but may
consider transmission

[NHS| mitigation measures

TEST NIVEAU DE
SENSIBILITE

TESTS BASES SUR TOXAB EIA 42 (44%)
GDH TOXAB 9 1
TOX AB 33 1
TESTS AVEC CCNA 36 (37%)
GDH TOXAB CCNA 7 2
CCNA SEULM 13 2
GDH CCNA 4 2
GDH TOX A CCNA 1 2
TOX AB CCNA 11 2
TESTS BASES SUR PCR 10 (11%)
CCNA PCR 5 ?
GDH CCNA PCR 1 ?
PCR 3 3
TOX AB PCR 1 ?
TOX AB CCNA PCR 1 ?
GDH PCR 1 ?
AUTRES 6 (6%)
AUCUN 4 0
GDH SEULM 2 ?
(] C.Frenette, SPIN-CD (2010)
%q" Hapital . v

1 juif i g
-

il He

Jewish Ger Infection Prevention and Control Unit
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Tests diagnostics

» Types de tests utilisés pour
diagnostiquer la DACD a la discrétion
de chaque institution

« Sondage réalisé hiver 2012-2013

» Taux de réponse 56% (53w

—90% (48/53) tests fait localement
—10% (5/53) tests envoyeés a I'extérieur

)
LYY .
b 2 fe Hapital général juif ) ) )
Jewish General Hospital Infection Prevention and Control Unit
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Tests diagnostics au Qc (2012)

16
14
T PCR
12 10% (2011) - 22% (2013) -
10 A
8 -
6 -
4 -
N I I I
ToxABEIA  GDH + ToxAB Tapis cellulaire GDH + Tapis Culture GDH + Culture GDH + PCR/LAMP
EIA cellulaire*  toxigénique toxigénique* PCR/LAMP*
Détection toxine 66% Détection C.difficile toxigénique** 33%

= Sensibilitdé a7
* Avec ou sans étape ToxAB EIA concomitante
** Détecte C.difficile toxigénique méme en absence de toxine dans I'échantillon
]
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Study objective

* Determine whether incidence and complication rates
can vary depending on the type of diagnostic test

— Single institution (Quebec Heart & Lung Institute)

— Compare rates obtained by 2 different diagnostic tests:
* EIA/CCA (used by approximately 70% of hospitals)

* PCR (used by approximately 10% of Qc hospitals)

Infection Prevention and Control Unit

1321 consecutive
stool samples

Detection of C.difficile
By 3-step algorithm

Detection of tcdB
by PCR

224 (17.0%) 1086 (82.2%) negative
positive 11 (0.8%) unresolved

Step 1:
Detection of GDH by EIA

Presence of Absence of - 1074 (81.3%) negative
242 (18.3% t]
C.difficile C.difficile [ (LeXositie ] { 5 (0.4%) unresolved

Step 2: Absence of
Detection of ToxAB by EIA C.difficile

135 (55.8%)
positive

105 (43.4%) negative
2 (0.8%) unresolved

Presence of Step 3:
C.difficile Detection of Tox B by CCA

{ 27 (25.2%) ] { 80 (74.7%) ]

positive negative

PCR: BD GeneOhm Cdiff, Franklin Lakes, NJ '
A ~ Presence of Absence of
Step 1: Diff Chek-60, Techlab, Blacksburg, VA C.difficile Cdifficile

Step 2: Tox A/B Quik-Check, Techlab, Blacksburg, VA
Step 3: Vero cell line, in-house essay

Figure 1. Flow chart of laboratory diagnosis of C.difficile in stool samples by PCR and by the 3-step algorithm. Abbreviations: tcdB: Toxin B gene;
GDH: glutamate deshydrogenase; EIA: enzyme immunoflurescent assay; ToxAB: C.difficile toxins A or B; CCA: cell culture cytotoxicity assay

N 1o A2

Infection Prevention and Control Unit
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Table 2. Summary of C.difficile infection and incidence rates as detected by PCR and
by EIA/CCA algorithm, August 2010 to July 2011

No. patient-days 95 750 95 750 -
No. of analysed stool samples 1321 1321 -
No. of positive samples (%) 224 (17.0) 162 (12.3) 0.0012
No. nosocomial cases (%) 85 (6.4) 56 (4.2) 0.012
Incidence density, CDI per 10 000 patient-
8.9 (7.1-10.9) 5.8 (4.4-7.4) 0.014
days (95% Cl)
No. of periods above government-imposed
7/13 (53) 4/13 (31) 0.42b
target (%)
Incidence rate ratioc (95% CI) 1.52 (1.08-2.13) 1 [Reference] 0.015
2By Chi-square test
bBy Fisher’s exact test
¢Ratio based on Poisson regression analysis
l %?3

il i--l-;-u!..l Infection Prevention and Control Unit
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Figure 2. Incidence of hospital-onset Clostridium difficile infection (CDI), according to standardized surveillance definition, April 2008- July
2011. A switch from a three-step algorithm detecting glutarate deshydrogenase and Toxins A and B by EIA and cell culture cytotoxin assay
(EIA/CCA) to a PCR-based diagnosis of CDI occurred in October 2009 at Quebec Heart and Lung Institute (IUCPQ). EIA/CCA was
reintroduced and conducted in parallel with PCR on August 2010 for comparative purposes.
- Y Homiral sénéral iuif %_f:
i Infection Prevention and Control Unit -

Table 3. Summary of C.difficile infection complication rates as detected by PCR and
by EIA/CCA algorithm, August 2010 to July 2011

30-day mortality (%) 11/85 (12) 10/56 (16) 0.462
Colectomy (%) 1/85 (1) 1/56 (2) 1.00°
Admission to intensive care unit 1/85 (1) 1/56 (2) 1.000
Readmission for CDI (%) 11/85 (12) 11/56 (18) 0.312
Any complication (%) 23/85 (27) 22/56 (39) 0.162

3By Chi-square test
bBy Fisher’s exact test

i '_:.,. l Infection Prevention and Control Unit
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Table 4. Frequency of complications associated with Clostridium difficile infection
as detected by PCR only and by both PCR and EIA/CCA algorithm

Complications

CDI Cases CDI Cases
detected by detected by
PCR but not by | both PCR and p-value?

EIA/CCA EIA/CCA
(n=29) (n=56)
30-day mortality (%) 1(3) 10 (18) 0.09
Colectomy (%) 0(0) 1(2) 1.00
Admission to intensive care unit (%) 0(0) 1(2) 1.00
Readmission for CDI (%) 0(0) 11 (20) 0.01
Occurrence of 2 1 complication (%) 1) 22 (39)° <0.001

2By fisher’s exact test
b One patient with colectomy was admitted to the intensive care unit
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N Hiopial genéral juif R sorossmmecme s

I Jewish General Hospital Infection Prevention and Control Unit e

Quelle est la cause de la
discordance observée?

Vv sévérité > WYquantité?

§.
% "
Wty Hopital général juif . . . R oo e
Infection Prevention and Control Unit

e

I Jewish General Hospiral
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Quelle est la cause de la
discordance observée?

* Cultures toxigéniques quantitatives de tous les
isolats positifs

— Comparaison des échantillons

* Détectés par PCR seulement

» Détectés par PCR et par EIA/CCA

)
Ak "|||rl-_ éral
Jewish General Hospital Infection Prevention and Control Unit
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FIG 2 Box plot showing resaltsof a compari Fithe Clastrid fifficile hacterial loads of stool samples detected by var t ¥ methods, Bacterial lkoad
are expressed in CFUIg of stool and presented on a logarithmic scale. The horizontal line in cach box indicates the median, whereas the top and bottom lines
represent the 75th and 25th percentiles, respectively. Error bars represent F5% mnnden(a mrer\al‘i and the dots represent outliers. Abbreviations PCR,
detection of tedB gene by PCR: GDH ElA, detection orw by enzyme i il amay; CCA, cell aulture cyfoloxicily newtral-
zation assay; ToxAB EIA, detection of toxins A and B by enzyme immunofiurescent assay; nfa, not avatlable,

Dionne LL et al. JCM 2013
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-y ” Hapital général juif :E‘ s
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FIG 3 Box plot showing results of 2 comparison of the . difficile PCR cycle thresholbds of stool samples detected by various laboratory methods. The horizontal
line in each box indicates the median, whereas the top and b 1 the 75thand 25k tiles, respectively. Error bars represent 95% confidence
intemls and the dots represent outliers. A'hhre\lnllons PFCR, deiedion of B gene by PCR; GDH EIA, detection of ghitamate dehydrogenase by enzyme
assay: CCA, cell culture assay: ToxAB EIA, detection of toxing A and B by enzyme immunofluorescent assays nia,
not avallable.

Dionne LL et al. JCM 2013
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FIG 1 Scatter plot showing the relation between Clostridium difficile fecal load determined by quantitative culture and cycle threshold of a PCR detecting the t«dB
gene. Data are presented on a logarithmic scale.

Dionne LL et al. JCM 2013
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PCR can detect much lower levels of
C.difficile in stool samples
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PCR can detect much lower levels of
C.difficile in stool samples
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PCR PCR + PCR + PCR + PCR +
GDH - GDH+ GDH+ GDH+
only ToxAB — ToxAB — ToxAB - ToxAB +
CCNA + CCNA - CCNA + CCNA +

“asymptomatic range”

Type of patient

Symptomatic patient
GDH+ EIA ToxAB +
GDH+ ToxAB — CCNA +
GDH+ ToxAB- CCNA -
GDH -

Asymptomatic patient

W
L LY® Hopital général juif

C.difficile
CFU/g

IucPQ

3.2x10e7
2.9 x 10e6
6.3x 10e3

4.3x10e3

PCR can detect C.difficile in the

C.difficile
CFU/g

Riggs?!

3.9x 10e5

2.5x10e3

Riggs, M.M., et al., Clin Infect Dis, 2007. 45(8): p. 992-8.

Jewish General Hospital Infection Prevention and Control Unit
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How do you define CDI?

Medical C.Difficile
Symptoms CDI
textbooks ﬁ ymp ﬁ

Real C.Difficile
life in gut

Symptoms

Since EIA and CCA turn + at 10%-107 cfu/g: += >
Since PCR may turn + at 103 cfu/g: + % >
)
%‘\"' Hapital général juif _ ) ) R - | wccaL v
Jewish General Hospital Infection Prevention and Control Unit L

COINCIDENCE?
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n=250 PCR (+)
soumis a

C.difficile détecté par
PCR seulement

GDH (-) ou

n= 31 exclus
27 patients externes
2 récidive
1 doublon
1 dossier non disponible

n= 16 exclus
4 causes alterne de diarrhée
12 non confirmés par la
culture

GDH(+),Tox A/B(-) et CCA(+) ou

n= 3 exclus
algorithme incomplet

C.difficile détecté par
PCR et EIA/CCA

GDH(+) and Tox A/B(+)

n= 169
n= 91 exclus
41 patients externes
37 récidives
5 doublons
8 dossiers non
disponibles
n=78
Dossiers
révisés
n= 12 exclus
2 causes alterne de diarrhée
10 non confirmés par la
culture
n= 66

Patients inclus

dans les analyses | . jiey c AMMIQ 2013

Cohorte
entiere
(%)
n=97"

PCR
Variable analysée
(%)
n=31"

CARACTERISTIQUES CLINIQUES DES
PATIENTS (1)

C.difficile par

seulement

Caractéristiques
démographique
Sexe féminin 52 (53.6) 15(434) 37(56.1) 0.74(0.31-1.73) 048
Age - années (SD) 72.8(14.1) 65.4(5.5) 76.3(12.1) 0.94(0.91-0.98) 0.001
Caractéristiques cliniques
27/93
Fiévre >38.3 °C 290) 8/30(26.7) 19/63n(30.2) 0.84(0.32222) 0.73
Vomissements 8/91(8.9)  4/25(16.0) 4(6.1) 295(0.68-12.86) 0.14
20/91
Insuffisance rénale aigué 220) 4/29(138)  16/62(258) 046(0.14-153) 0.20
' Beaulieu C AMMIQ 2013
Choc 6(6.19) 1(3.2) 5(7.6) 041(0.05-364) 042

C.difficile
par PCR et
EIA/CCA
(%)
n=66"

valeur
P

OR (IC 95%)

17es Journées annuelles de santé publique
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Variable analysée

Caractéristiques cliniques
Nombre moyen de selles la
journée du diagnostic (SD)
Infection associée aux soins de
santé
Usage d’antibiotique lors des 8
derniéres semaines

Usage actif d’antibiotiques

Antécédent de DACD

Cohorte
entiere
(%)
n=97"

50 (4.4)

78 (80.4)

87 (89.7)

35(36.0)

Durée moyenne de séjour (SD) 23.8(14.1)
9/95 (9.5)

CARACTERISTIQUES CLINIQUES DES PATIENTS

(2)

C.difficile  C.difficile
par PCR par PCR et
seulement EIA/CCA OR (IC 95%)
(%) (%)
n=31" n=66"
70(5.5) 42(36) 1.13(1.02-1.26) 0.017
24.(774) 54 (794) 0.96 (0.35-267) 094
28(90.3) 59 (894) 1.11(0.27461) 0.89
12(38.7) 23(34.8) 1.18(049-2.85) 0.71
13.8(148) 205(18.1)  0.98(0.98-1.00) 0.077
1/30(3.3) 865 (87.7) 0.25(0.03-2.06) 0.20

Beaulieu CAMMIQ 2013

Variable analysée

Marqueurs biologiques
Globules blancs (X10 ° /L)

Cohorte
entiere
(%)
n=97"

14.1(7.8) 12.7 (29) 14.8(7.1) 0.96 (0.90-1.03) 0.22
moyenne (SD)
Neutrophiles (X10 /L) 0.92 (0.84-
114 (6.5) 94 (4.9) 12.5(7.0) 0.042
moyenne (SD) 0.997)
Cause alterne de diarrhée
21/79
Usage de laxatif 267) 7/23(304) 14/56(25.0) 1.31(045-3.84) 0.62
4.41(0.39-
Nutrition entérale 3(3.1) 2(6.5) 1/66 (1.5) 023
50.65)
Thérapie
0RERipns AMMIQ 2013
Combinaison au diagnostic 16 (16.5) 0(0) 16 (23.9) 0.04

CARACTERISTIQUES CLINIQUES DES PATIENTS

(3)

C.difficile  C.difficile
par PCR par PCR et
seulement EIA/CCA
(%) (%)
n=31" n=66"

valeu
rP

OR (IC 95%)
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COMPLICATIONS

35 , e
— = Patients détectés par —_—
30 PCR seulement x
() — , > . —
%25 ] Patients détectés par
290 7 PCR et EIA/CCNA —
&
215 7 =
: o
g10 7
.= =1 =
g === s 'S =
2 @ O @ @ . &
T A S SRS
’b\} \60 & N Q,Q O (]
& P & L0 o A
& ﬁ\é‘ Q& * P=0.04
Beaulieu CAMMIQ 2013
BN FHelEl UNIVERSITE
DE RECHERCHE CTI . O
I TI0L( ot

COMPLICATIONS TOTALES A 30

Patients détectés par PCR
seulement

3%

 Qui
& Non

®  DERECHERCHE
EN INFECTIOLOGIE

Patients détectés par PCR

et par EIA/CCNA

u Qui
& Non

Beaulieu C AMMIQ 2013

4 UNIVERSITE

17es Journées annuelles de santé publique

28



QUANTIFICATION DE C.DIFFICILE DANS
LES SELLES DES PATIENTS

10 35
«33,9 +6.88 34
33

©5,04 &

i ¢ Unité formatrice de
31735

o} colonie par gramme
30 @ *
Lo de sélles

w292
' 29 8 u Cycle seuil PCR
28
27
1 26
PCR seulement PCR et * P<0.001
algorithme en 3
étapes

fHelHl UNIVERSITE

RESULTATS DE L’ANALYSE

<-Variables significatives
— Age (65 vs 72 ans; p=0.001)
— Neutrophiles (12.7 vs 14.1X 10°L; p=0.042)
— Mortalité au suivi (6.5% vs 19.6%; p=0.039)

— Complications totales a 30 jours (3.2% vs
22.7 %; p=0.01)

— Prescription d’'une thérapie combinée au
diagnostic

bRl UNIVERSITE
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CTA positive NAAT positive/  CTAand NAAT CTA positive s NAAT ~ CTA positivevs CTAand NAAT positive/CTA
CTA negative negative positive/CTA negative  NAAT negative pvalve negative vs CTA and
pvalue NAAT negative pvalue

Number 435 E3i 3343

Female (%) 2430435 (56%) 174/311(56%) 2117/3941° [54%)

Mean age (years, SD) 69(20) 64(22) G4 (21) = - -

Mean white cell count [=10°/L, 5D) 12-4(89) 9-9(GG) 10-0 (12.0) <0-000L =0-0001 08633

Mean risein creatinine (%, 50) 37% (63) 49% (132) 34% (81) 0-0222 03018 0-0085

>100% rise in creatinine (%) 40/316(137%) 30/245 (12%) 321/3163 (9%) - - -

Mean albumin (g/L, 5O) 1) 338 36) 0-0328 <0-0001 0-045C

Albumin <20 g/L (%) 13344 (4%) 15/258 (€%) 166/3223 (5%) - - -

Died (%) 72/435(16-6%) 30/311(97%) 349/3943(89%) 0004 <0-0001 0-606

Mean length of sty before sample 173 29) 13.6(23) 112(22) 0-0311 =0-0001 00978

(ays SN}

Mean length of sty after sample 10-4(75) 165 (74) 1541 (74) 1869 0.00a 03771

(days, 5D}

Death rate per 1000 inpatient days 903 604 605 00317 00018 08436

T i (C= dgenic culture. NAAT- ic aci test. *Sex was not recorded for
Table 3: Clini istics of first epi: inpati ith avai inical out i the result of the CTA and NAAT tests to define diagnostic categories

Planche TD et al. Lancet Infect Dis. 2013 Nov;13(11):936-45.
LY v ;w
b fe Hapital général juif . ) ) o | i
Jewish General Hospital Infection Prevention and Control Unit L

Conclusions

» Tests diagnostics pour la
DACD est en évolution

« Méthodes optimales
demeurent a préciser

— Test PCR seuls pourraient
étre préférables pour la PCI

— Confirmation par toxine
pourrait étre requise pour
des considérations cliniques

)
Iy A r
-] e Hapital général juif )
Jewish General Hospiral Infection Preve
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Outils de gestion des éclosions

« Eclosions surviennent dans tous les
centres hsopitaliers

 Gestion d’éclosion = un défi

» Besoin de créer un outil de gestion
propre au C.difficile

)
VTP inital pénéral juif ieh)
| Generil Hosnital Infection Prevention and Control Unit .

Outils de gestion d’éclosions

» 128 recommandations réparties en 3 catégories :

— Groupe 1 (Base) : représente les mesures générales qui
doivent étre appliquées par TOUTES les installations lors de
toute éclosion;

— Groupe 2 (Intensification) : comprend I’ensemble des mesures
qui peuvent étre amplifiées lorsque I'incidence de la DACD
demeure inacceptable malgré la mise en place et I'observance
aux mesures du groupe 1. Ce groupe comprend des mesures
qui peuvent étre mises en place temporairement afin de
contréler une éclosion de DACD;

— Groupe 3 (mesures exceptionnelles) : comprend des mesures
qui peuvent étre introduites exceptionnellement lors d’éclosion
réfractaire.

)
WP Honital général juif th
| General Hospiral Infection Prevention and Control Unit *
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* Grands axes de gestion:

— Hygiene des mains
— Précautions additionnelles
— Entretien environnemental
— Gestion des excréta
— Contrdle de la source
— Diagnostic et traitement
— Usage approprié des médicaments
— Visiteurs
— Communication et surveillance
— Aspects logistiques
— Outils
+ Liste de vérification — patient avec DACD

+ Grille d’audit du respect des mesures de précaution
+ Lettre aux soignants

Ly
Infection Prevention and Control Unit LY

Outils de gestion d’éclosions
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