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Multi-resistance and therapeutic dead-ends
E. coli our best friend, and our worst ennemi

E. coli E. coli E. coli
Of our youth of modern times of tomorrow

CRE (carbapenemase +++)



CRE : Carbapenem resistance in Enterobacteriaceae

1) Decreased outer membrane permeability + B-lactamase with no
(or very poor) hydrolytic activity against carbapenems

Resistance to Expanded Resistance to carbapenems

. —>
spectrum cephalosporins BUT Lecen, Nicolas MH, Kitzis MD, Pialoux by
o G, Collatz E, Gutmann L. AAC 1991, oge
Carbapenem susceptible, 35:1093.8 decreased permeability
after
21 days of imipenem mono
therapy

Intermaricmal journal of Antimicrobisl Agents 35 (2010) 265268

Contants lists availsble at SciencaDirect

International Journal of Antimicrobial Agents

uuuuuuu

Short communication ‘
ln vivo selection o fum enem-| resi rrrrrr Klebsiella pneumom‘ 111111111

P ing
[ddpt |3|r e CTX-M-15 and plasmid-e ddDHAl
P' alospo
aelle Cuzon?, Thierry Naas**, Michele Guibert®, Patrice Nordmann?

Important in terms of treatment issues, but no epidemic dissemination,
=> chromosomal mutations with important fitness cost

2) Carbapenemases (CPE)



SUMMARY

1) Epidemiology and dissemination of
carbapenemase producing Enterobacteriaceae
(CPE)



Carbapenemases in Enterobacteriaceae

ENZYME Penicillins 1GC, 2CG 3CG, 4CG B-lactam / Aztreonam Carbapenems
clavulanate or

Classe de tazobactam

Ambler

Penicillinases : KPC, IMI, GES ...

A s

Metallo-B-lactamases : VIM, IMP, NDM, AIM-1, GIM-1, KHM-1, TMB-1

B I

CHDLs : OXA-48, OXA-162, OXA-181, OXA-204, OXA-232 ...

D I ]



Carbapenemases in Enterobacteriaceae

ENZYME Penicillins 1GC, 2CG 3CG, 4CG B-lactam / Aztreonam Carbapenems
clavulanate or

Classe de tazobactam

Ambler

Penicillinases : KPC, 1V

A B  Clonal dissemination [

Metallo-B-lactamases : 1, TMB-1

B BN  Genedissemination [

CHDLs : OXA-48, OXA-

D I pPlasmid dissemination [




Global epidemiology of carbapenemase-producing
Enterobacteriaceae

we KPC NDM e VIM s IMP e OXA-48
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Distribution per carbapenemases type in 2018

SME

OXA-23

OXA-48-like + NDM +

VIM
KPC + VIM
NDM + VIM
KPC + NDM =
— Carbapenemase type n
_ " OXA-48-like 1919
OXA—4%—,I?|) I;()e +VIM | <PC a1
NDM 420
OXA-48-like + NDM VIM 130
2,0% IMP 34
NVICA IMI 12
NMC-A 1
OXA-48-like + NDM 54
ol 'X'J/O OXA-48-like + VIM 8
’ IMP KPC + NDM 2
1,3% Lvn\n NDM + VIM 3
4.9% KPC OXA-48-like + NDM +VIM 1
3,0% KPC + VIM 1
OXA-23 7
SME 1

2674



Carbapenem resistance mechanisms per bacterial species

Klebsiella spp. E. coli Enterobacter spp. Citrobacter spp. Serratia spp. Others
(n =1408) (n=1039) (n =873) (n =486) (n=40) (n = 85)

OXA-48

OXA-48 + NDM

OXA-48
18

d

VIM

ESBL



SUMMARY

1) CPE Detection methods

a) From a clinical sample (infection)



TO BE OR NOT TO BE A CARBAPENEMASE PRODUCER,
THAT IS THE QUESTION IN CLINICAL MICROBIOLOGY !!!

K. pneumoniae 1 K. pneumoniae 2 K. pneumoniae 3

CTX-M-15 +
impermeability




Methods of CPE detection : Phenotypic test CN’

ANTIBIOTIQUES

Hodge test Phenotypic Inhibition tests

Girlich D. DMID 2013
Bonnin RA. JCM 2012 |

24h

Girlich D. Jom 2012, 24h

M Easy to perform

M Cheap

[X] Lack of sensitivity and specificity
[X] Not « rapid » (24h delay)




Methods of CPE detection : confirmation tests CNO

ANTIBIOTIQUES

Hodge test Phenotypic Inhibition tests

Girlich D. DMID 2013
Bonnin RA. JCM 2012 |

24h

Girlich D. Jom 2012, 24h

Carbapenem -hydrolysis

Carbapenemase

R
¢ C— SR
0y

COOH X
'EE& COOH



Methods of CPE detection : confirmation tests CN’

ANTIBIOTIQUES

Hodge test Phenotypic Inhibition tests

Girlich D. DMID 2013
Bonnin RA. JCM 2012 |

24h

Girlich D. Jcm 2012, 24h \

Detect all carbapenemases
[X] Required experienced staff
Specific material

B Not « rapid 5 (24h delay) Carbapenem -hydrolysis

" Carbapenemase
B
COOH 0 SR
kﬁ'ﬁ- COOH

UV spectrophotometry /

Bernabeu S. DMID 2012, >2h



Methods of CPE detection : confirmation tests CN’

ANTIBIOTIQUES

Hodge test Phenotypic Inhibition tests

Girlich D. DMID 2013
Bonnin RA. JCM 2012 |

24h

Girlich D. Jom 2012, 24h

Carbapenem -hydrolysis

=T

Carbapenamase

UV spectrophotometry  Colorimetry B-Carba PH-metry MALDI-TOF

i} W ’ ‘%‘ "3;-7; o — '

R SRS ’ ] B !
"" D D'ortet, AAC, 2012 Bernabeu. JAC 2017< 30 - - ,
o Pires J, JCM, 2013 Tandé D. JCM 2015, 30

Bernabeu S. DMID 2012, >2h Dortet. JAC 2015’ Zh Bogaerts_ JCMV 2615’ < 1h



Carba NP test

Principle: /n vitro hydrolysis of a carbapenem (imipenem)

R Carbapenemase

W i}% s===3 \ pH

Colorimetric
Carbapenem Acid production detection

Imipeneme
Red -;') Yellow

Interpretation:

No carbapenemase Carbapenemase production

1: Reveal solution
(internal negative control)

i |2
' 4 2 : Reveal solution + imipenem




Versions dérivées et versions commerciales du Carba NP test

Blue Carba
RAPIDEC® CARBA NP (biOMériQUX) Test Negative

Solution Control

Pires et al.,, JCM 2013
Pasteran, JCM 2015

RAPID CARB Screen® (ROSCO) Neo RAPID CARB Screen® (ROSCO)

0
Negative Positive




Evaluations Carba NP test et dérivés

Sen Spe

Test Company n o % P;V N.; v ':2: reference
- 235 97 100 100 95 0 Huang, JCM 2014
Carba NP test - 150 96.8 100 - - 0 Dortet, TAC 2015
i 31 100 100 - - 0 Denis, ECCMID 2015
110 99 97 _ _ 0 Poirel, ECCMID 2015
RAPIDEC CARBA NP bioMérieux
150 99 100 - - 0 Dortet, JAC 2015 submitted
235 98 83 81 95 11.8 Huang, JCM 2014
Rapid CARB screen ROSCO
150 895 70.9 - - 16.7 Dortet, JAC 2015
Neo Rapid CARB screen ROSCO 31 66.7 50 - - Denis, ECCMID 2013




B-CARBA test

. . . . ’ s A ;. g—
Principe: Hydrolyse in vitro d” un carbapénéme chromogénique ey
R Carbapénemase
Y
© COOH O h, SR
COOH
Carbapéneme Produits
Chromogénique d’hydrolyse
Avantages. Inconvénients:
= Simple = Absence de détection des enzymes de type IMI, NmcA,
= Rapide (30 min) SME
= Non utilisable directement a partir du prélevement
rectal

= Difficulté de lecture pour quelques souches OXA-48



Spectrométrie de masse : MALDI-TOF

Hydrolysis of B-lactam’s ring leads to mass shift that can detected easily by Hrabdk et al. JCM. 2011

Burckhardt et al. JICM. 2011

MALDI-TOF MS Hrabdk et al. JCM. 2012
Lasserre et al. JCM 2015
R //o R._0O R 20
"H H [ HoH ] H
;I/S CH NG 8 _CHs M 8 ch,
Y fHLag 'd(T'dE:O / °  -Co, | ‘
/}—N ZH\CHq ’,L”;Da Oﬂ HN\ H s HN\z:‘cm
/ ~OH /~OH /~OH
O O
Produit d” hydrolyse du .
. y . Y Carbapéneme
En pratique : carbapéneme _ o~ —_
1) Bouillon contenant la 1o l l l l
bactérie a étudier + 151 476.30
carbapénéeme : 20 min — 4h S U saage ssozn ﬂ 498,71 1o
incubation ;0 NV, S | N | S, e
. 57 450,34
2) Spectrométre de masse s B
NDM-1
3) Si carbapénémase + : o assae
hydrolyse du carbapénéme et siia] —
oy e . 2.04
apparition d’ un produit de 151 P
Jé . 1 -4_"1_55 -
dégradation e
40 430 460 470 480 450 500 510 520

miz (Da)



Spectrométrie de masse : MALDI-TOF

 MALDI-TOF techniques are reliable tools for the rapid detection of CPE

 Global performances :
= Sensitivity 96.5% to 100 %
= Specificity 100 %

O Advantages of the MALDI Biotyper STAR-BL® are :
= Concomitant identification of the bacterial species
= The unique CE IVD assay for MALDI-TOF detection of CPE
= No subjective interpretation
= Cost for already MALDI-TOF users ???

10 min 5 min 30 min 5 min 10 min

Software Handle Software
Handle



RESULTS : Workflow vs RAPIDEC® CARBA NP

R P_

STAR-BL®

2 min 15 min 45 min 1h 2 h



BYG Carba test for CPE detection

Svteme global incluant

le software

Détection Electrochimique de
I'hydrolyse de |'imipénéme

Senseur Polyaniline (PA) 1 Senseur Polyaniline

- n
cr |:|+ cl |:|+
OO OO0 ioWoncVonsNoas!
= ZNH FNH FNH ZNH NH N NH N
n

H cl H c 1,

Mesure en temps réel des modifications de la conductivité de
la Polyaniline



BYG Carba test for CPE detection

Mesure en temps réel des modifications de la conductivité de la
polyaniline avec et sans imipéneme

BYG Test Report CHU ==
oy : BT IS 1 . . . BYG Signals — 1 3
= THE AITI Il | 1hu-1.'-.=-'|1|
1 E040R0 !

=
-
=
é
E a -—=-i-—£ —
i S0 |

srrsin 3 1 HEGAE 19dS | FOEETIVE]

Ay . 1 11 HEJATTVE '_-:-:-:-:-:: ok " = -

durakn 4 dCaril @ EI01SENIE {FMEETIVE] : " o = Tones -|||.-n.l'\-|--\. s " - =

Bogaert et al. Evaluation of the BYG Carba Test, a New Electrochemical Assay for Rapid
Laboratory Detection of Carbapenemase-Producing Enterobacteriaceae. J Clin Microbiol.
2016 Feb;54(2):349-58.



Methods of CPE detection : confirmation tests CN’

ANTIBIOTIQUES

Hodge test Phenotypic Inhibition tests

Girlich D. DMID 2013
Bonnin RA. JCM 2012 |

24h

Girlich D. Jom 2012, 24h

Immuno-chromatography

KPC
OXA-48,
NDM

(IMP -

VIM) - R
Bogaerts, JAC, 2016, in press 2017 m
8]

Dortet, JAC,, 2016, 15’ COOH

Carbapenem -hydrolysis

Carbapenemase

v spectrophotometry Colorimetry B- Carba PH-metry

T e e e . : i> &l ]
o 0 EE

e ’ :
] Dortet, AAC, 2012 Bernabeu. Jac 2017< 30 - e e ,
R PiresJ, JCM, 2013 o Tandé D. JCM 2015, 30

Bernabeu S. DMID 2012, >2h Dortet. JAC 2015’ Zh Bogaerts_ JCMV 2615’ < 1h



Methods of CPE detection : Immunochromatography
confirmation tests

Coris Resist Oxa 48 OXA-48 h ;
DX —

Coris Resist KPC KPC

Coris Resist-3 0.K.N.  OXA-48, KPC, NDM [~

OXA-48, KPC,

Coris Resist-4 O.K.N.V. NDM et VIM

OXA-48, OXA-
Coris Resist-5 0.K.N.V. 163 KPC, NDM

et VIM




Methods of CPE detection : Immunochromatography
confirmation tests

Product

NG-Test CARBA 5

e
4

NG-Test CARBA 5

CE Q12018

Specimen Format Packaging

Culture Cassette 20 tests

Performance Characteristics
Detection limit

The detection limits were determined using purified recombi-
nant enzymes:

NDM  150pg/mL
IMP  200pg/mL
VIM  300pg/mL
OXA  300pg/mL
KPC  600pg/mL

Validation on a reference strain bank

MG-Test CARBA 5 was evaluated on 167 clinical strains at the
CMR of CHU Kremlin Bicétre - Paris - France {AMR French
Referent Center). Considering the carbapenemases targeted
all the results were correlated with the genotype of the strains
determined by PCR analysis.

Storage Shelf-life Cat. Ref.
4-30°C 24 months NGB-CAR-523-002
Status Positive Megative Total
Paositive 116 0 116
MNegative ] 51 51
Tatal 116 51 167

Sensitivity : 100%
Specificity : 100%

Confidence interval : 94,8% to 100%
Confidence interval : 96,5% to 100%

The NG test CARBA 5 detects at least the following variants:
MDM-1/4/5/6 f7and 2

KPC-2 and 3

IMP-1 /8 and 11

VIM-1/2 /4 and 19

OXA-48 / 181 /204 / 232 /244 /517 / 519 and 535

But also OXA-163 and OXA-405 (OXA-48-like extended
spectrum oxacillinases)

iH i

Interpretation
G [=]
i R
Negative VIM Positive

Invalid Invalid

NOTE: Multiple lines or one line on K, O, YV, 1, N position must be considered

as a positive result




Methods of CPE detection : confirmation tests

CND

RESISTANCE AUX
ANTIBIOTIQUES

Hodge test

Girlich D. Jom 2012, 24h

Immuno-chromatography

KPC
OXA-48,
NDM

(IMP -
VIM)

Bogaerts, JAC, 2016, in press 2017

Dortet, JAC,, 2016, 1 5’

Phenotypic

Girlich D. DMID 2013

Bonnin RA. JCM 2012 |

24h

(T

Inhibition tests

CIM test

Gauthier, PlosOne, 2017

v spectrophotometry Colorimetry

Bernabeu S. DMID 2012, >2h

e |

Dortet, AAC, 2012
Pires J, JCM, 2013

Dortet. JAC 2015, Zh

Bernabeu. JAC 2017< 30’ -

Bogaerts. JCM 2015, <1lh

24h
Carbapenem -hydrolysis
Rm Carbapenemase U_“/br
.
B-Carba PH-metry MALDI-TOF CcIM
¥ - =

....

Tandé D. JCM 2015, 30

Mun

—

ean M. JAC, in press, 3h




CIM tests et dérivés

Oese de 10 pl de la

N Disque de méropéneme
bactérie a tester q P

chargé a 10ug

CIM test 7~
Lecture apres 18 a
— s\ 24h d'incubation
2h 37° C e
400 pl eau stérile E. coli ATCC 29522

(suspension a 0,5 McF)

Oese de 1 pl dela

bactérie i tester Disque de méropénéme

chargé a 10 pg

\

MmCIM test Y f\
. @L;:;“;ﬁ:fiﬁzt}ff
4h37° C

2 ml bouillon TS E. coli ATCC 29522
(suspension a 0,5 McF)

Meilleure sensibilité sur OXA-48-like



CIM tests et dérivés

rCIM (rapid CIM)

2 oeses de 10 il de 2 disques de méropénéme 500 ul
surnageant

bactérie a tester chargésa 10 pl

z
X2 Y
—
Vortexer 1 min
30mina37° C
De nouveau vortexer 1 min

Centrifuger 5 mina 10 000 rpm
1000 pl

d’eau stérile

2h37° C L
—l ecture au

néphélometre

2500 pl E. coli ATCC 29522
Suspension a 1 McFarland
Bouillon TS

Croissance souche ATCC < 0,5 McF : absence de carbapénémase
Croissance souche ATCC > 1 McF : présence d’une carbapénemase
Croissance souche ATCC entre 0,5 et 1 McF : tests complémentaires



Methods of CPE detection : confirmation tests CN’

ANTIBIOTIQUES

Hodge test Phenotypic Inhibition tests CIM test Molecular
\C 4

Gauthier, PlosOne, 2017
24h

PCR et RT-PCR

Girlich D. DMID 2013
Bonnin RA. JCM 2012 |

24h

Girlich D. Jom 2012, 24h

Naas T. AAC 2011, 2016, < 1h

Immuno-chromatography DNA micro-array

KPC v
OXA-48,
NDM t

b -‘III

(IMP

Carbapenem -hydrolysis

VIM) T = R Carbapenemase Naas T. JCM 2011, 7h
Bogaerts, JAC, 2016, in press 2017 m SR Hq/b’
V4 4] @ SR
Dortet, JAC, 2016, 1. COooH Wk ° W co0m
UV spectrophotometry  Colorimetry B-Carba PH-metry MALDI-TOF rCIM N
i} Al n%‘ ) —
. ol 1! | # L )
\( e I P s ‘ — ] . ‘ —
= ) — ‘ szy
e e e N
- s Dortet, AAC, 2012 gernabeu. ac 207<30” |~ - ——
— Pires ], JCM, 2013 N Tandé D. JcM 2015, 30 32

Bernabeu S. DMID 2012, >2h  portet. Jac2015, 2h Bogaerts. JCMV 2615’ <1lh Muntean M. JAC, in press, 3h



SUMMARY

1) CPE Detection methods

b) Screening of colonized patients



HOW? STOOLS / SWABS

AAC

Joumals ASMorg

Rectal Swabs Are Suitable for Quantifying the Carriage Load of KPC-
Producing Carbapenem-Resistant Enterobacteriaceae

A. Lerner,®P J. Romano,®* . Chmelnitsky,® S. Navon-Venezia,® R. Edgar,® Y. Carmeli®

Molecular Epidemiclogy and Antimicrobial Resistance Laboratory, Division of Epidemiology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel®; Sackler Faculty of Medicine,
Tel Aviv University, Tel Aviv, Israel®

It is more convenient and practical to collect rectal swabs than stool specimens to study carriage of colon pathogens. In this
study, we examined the ability to use rectal swabs rather than stool specimens to quantify Klebsiella pneumoniae carbapenemase
(KPC)-producing carbapenem-resistant Enferobacteriaceae (CRE). We used a quantitative real-time PCR (qPCR) assay to deter-
mine the concentration of the blayp gene relative to the concentration of 16S rRNA genes and a quantitative culture-based
method to quantify CRE relative to total aerobic bacteria. Our results demonstrated that rectal swabs are suitable for quantifying
the concentration of KPC-producing CRE and that qPCR showed higher correlation between rectal swabs and stool specimens
than the culture-based method.

AAC, 2013, 57:1474-1479.



CPE colonisation detection CN:®

RESISTANCE AUX
ANTIBIOTIQUES

24-48h 1-2h Single- or Multi-plex
. Real time PCR
Enrichment
culture < [
Sel ective | .‘ 1::";".)
Chromogenic b
media

Girlich D. DMID. 2013
Réglier-Poupet H. JMM. 2008
Cuzon G. JCM. 2008

Hodge test Phenotypic Inhibition tests

Molecular

CIM( ﬁ
PCR et RT-PCR

Naas T. AAC. 2013

LCJ
41 Naas T. AAC. 2011
;,N,m i Oxacelay C. JAC. 2009

Immun
Hoyos, 1JAA, 2017
" Carbay pmem#wd olysis =
o was 720 20m. Th

UV spectrophotometry  Colorimetry B-Carba PH-metry MALDI-TOF

r- U=l Eg o

R
p— wnet. e 2h B0 pgrem sormns, <Th rassu o025 30



« Old » screening media

Drigalski + ertapenem 3CG supplemented
disc media

Ex : ChomID ESBL



3CG supplemented media

No detection of OXA-48 producer if no ESBL

K. pneumoniae OXA-48 K. pneumoniae OXA-48
BLSE + BLSE -



New generation screening media

Carbapenem
supplemented media

P
y A N

“ .4,4 Tt ] \\?,. \
e L

Ny

KPC
NDM
VIM
IMP

x| OXA-48

Brilliance CRE



New generation screening media

Carbapenem Temocillin
supplemented media supplemented
medium

KPC s
NDM ChromID® OXA
ChromID® CARBA VIM

— IMP & KPC
. [X] OXA-48 Bl NDM
| & VIM
B ImMP
OXA-48

-

Brilliance CRE



New generation screening media

Carbapenem

supplemented media

KPC
NDM
VIM
IMP

o, [X] OXA-48

ChromID® CARBA

w:ﬁ

A -
i .‘f =
| .

L ‘&

Brilliance CRE

Temocillin

supplemented

medium

ChromID® OXA

[xI KPC

Xl NDM
Xl viM

I imP
OXA-48

KPC CH
NDM
M vim
IMP

OXA-48
ChromID®. Y

OXA-48

Optimal
performance
developed media

ROMagar™ mSuperCARBA™

ChromID®
/ CARBA

“\ N
\

ChromID® CARBA SMART



CN @
RESISTANCE AUX

ANTIBIOTIQUES

Version 2018

Fiche résumée globale: Recommandations pour la détection des EPC a partir
d’une colonie suspecte
(d’apreés I'épidémiologie frangaise des EPC et les validations realisées par le CNR)

Dépistage Antibiogramme
(Conseil: ChromID CARBA SMART)  Diminution de sensibilité a au
Pousse sur milieu de screening EPC moins un carbapénéme
(ertapénéme +++), Témocilline
[ « contact » 2

¥

o, | o ) g
ir) [=]
. |0]0
CEarmn
+(—) (-
T |
dotv’_pc:
A ] KABIGEC CARBAR
r®0
Lo @H
de type IMI +++, @
nu.ees,mu' e A
ou autre N@® o
Absence de

carbapénémase

http://www.cnr-
resistance-
antibiotiques.fr/exp
ertise-des-souches-
1.html



HOW TO SCREEN ? : CULTURE / MOLECULAR

- Culture: cheap, but lack of specificity and sensitivity, and LONG

- Molecular tools are often perceived as:

FASTER MORE ACCURATE: EASIER
Less then one hour Highly Sensitive and Reduced hands-on-time, user
Specific friendly

MORE EXPENSIVE,
BUT WITH A MEDICAL ADDED VALUE



XPERT® CARBA-R V2 KIT FOR THE DETECTION OF CN "
CARBAPENEMASE-PRODUCING ENTEROBACTERIACEAE  sisspnce oo

150 enterobacterial isolates including 130 isolates with decreased
susceptibility to at least one carbapenem)

61 non-carbapenemase producers

89 carbapenemases producers :

Xpert® Carba-R v2

Performances Global F h CPE epidemiol
. obal Frenc epidemiology
This study (2012-2014)*
Sensitivity 97.8 % 99.61 %
Specificity 94.1 % 99.98 %
- 1 OXA-405
False positive 1 OXA-405
2 OXA-163
, 7 IMI
False negative 2 IMP-8
1 FRI-1

* 2026 isolates



Performances of the Xpert® Carba-R v2, in the daily workflow of a hygiene unit in a country

with low prevalence of carbapenemase-producing Enterobacteriaceae

(Sept 2015 - March 2016)

Culture negative

Xpert® Carba-R
negative

(n=227)

\ 4

Culture negative
Xpert® Carba-R positive
(n=2)

CPE culture was

repeated at the interval
of 4-7 days

(n=227)

A 4

Negative
\4

CPE culture was

repeated at the interval
of 4-7 days

(n=2)

True negative test
(n=227)

Negative
\ 4

False positive test
(n=2)

Culture positive

(n=12)

Xpert® Carba-R positive

Culture positive

Xpert® Carba-R
negative

(n=0)

A4

True positive test
(n=12)

A4

False negative test
(n=0)

82% previously hospitalized abroad High-risk patients
18% contact patients of known CPE carriers (n=241) 24h Ertapenem
enrichment
culture
Y 24h
<1h CultureSwab™ EZ I NP
Xpert® Carba-R |€ -
(BD /BBL™) Plating on ChromID® CARBA Smart
Susceptibility tests
Carba NP test
\ 4
PCR / sequencing
)
|

Y Hoyos, S Ouzani, L Dortet,
N Fortineau,and T Naas,
IJAA, 2017



Explanations of PCR positive et culture negative CNO

RESISTANCE AUX
ANTIBIOTIQUES

1. Antibiotic susceptibilities and phenotypic characteristics of the OXA-244-producing E.coli

Susceptibility*
Plasmids Source g g . MALDITOF Chrom
o . Date of RAPIDEC’Car Ms 5 5
Clones' size . . of J . ID° CARBA
isolation | . lati ba NP hydrolysis e
(c.a) el LD IMP  MEM ETP TEM MOX assay*
(mg/L) (mg/L) (mg/L) (mg/L) (mm)
160
ST-361 1 110 28/05/15  rectal Egypt 0.5 0.5 2 >1024 7 + + + + +  + | -
70
E ST-1722 2 Abs 08/10/14  urine  unknown 0.38 0.38 1 128 21 + + + + + = | =
E ST-38 3 Abs 23/12/14  rectal  unknown  0.25 0.38 3 128 20 + +/- + + 2 - | -
wn
§ ST-38 3 Abs 15/04/15  rectal  unknown  0.38 0.5 3 256 21 + + + + + = | =
120
ST-38 3 60 13/11/13 urine France 0.5 0.75 2 96 21 + = +/- = = = | =
10
ST-3541 4 115 16/02/15 ””k:°w Egypt 025 019 075 128 20 + + + + + |-
m ST-3541 4 115 11/08/15  rectal Egypt  0.38  0.25 2 384 20 i +/- +/- - + - | -

2. CTX-M-15-producing Shewanella bicestrii sp. nov. clinical isolate harboring a chromosome
encoded OXA-48 variant, progenitor of plasmid encoded OXA-436. (Jousset et al. AAC)
=> jsolated from a 7-year-old immune-compromised child suffering from cholangitis.

3. A. hermannii VIM-1, no expression of the carbapenemase in that background, but PCR +,
plasmid transferable



Performances of the Xpert® Carba-R v2, in the daily workflow of a hygiene unit in a country
with low prevalence of carbapenemase-producing Enterobacteriaceae

(Sept 2015 - March 2016) (suite)
Patient Xpert® Carba-R v2 Cultured CPE Origin of patients
1 OXA-48 + VIM K. pneumoniae OXA-48 and E. cloacae OXA-48 + NDM-1 Serbia
2 QOXA-48 K_oneumonige OXA-181 Algeria
2 Performances biologiques France (contact patient of OXA-48 carrier)
5 | 100% sensitivity, 2 false positives: What to do with these results?
3 99.13% specificity OX
s | 85.71% positive predictive value = nothing? No diffusion to other patients ? L carien
9| 100% negative predictive value = Increased awareness (if antibiotherapy?)
10 1
11 OXA-48 E. coli OXA-204 France
12 OXA-48 E. coli OXA-48 Morocco
13 OXA-48 None France (contact patient of OXA-48 carrier)
14 OXA-48 None Cambodia
15 OXA-48 E. aerogenes OXA-48 France (patient contact)
16 OXA-48 K. pneumoniae OXA-48 Tunisie
17 OXA-48 E. coli OXA-48 Liban
18 NDM E. coliNDM-5 Inde
19 OXA-48 E. coli OXA-48 France (patient contact)
E. aerogenes OXA-48

20 NEG C. freundii OXA-48 France

= Sept 2015 et nov 2016: 449 patients considered as high risk for CPE
— Xpert® Carba-R v2 presents a sensibility of 94,44%, a specificity of 99.53%, a positive predictive value

of 89.47% and a negative prédictive value of 99,76%.
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— CARE with false negatives: culture remains useful +++
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