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Agency recommends global system to monitor spread of resistant microl
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Some bacteria are becoming resistant to our best drugs
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Antibiotics resistance 'as big a risk as
terrorism' - medical chief
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Review on

. Antimicrobial
Resistance

Tackling drug-resistant infections globally

10 million more people will die each year from drug-resistant
infections by 2050



Review Cel

PRESS

Carbapenem resistance in
Enterobacteriaceae: here is the storm!

Patrice Nordmann, Laurent Dortet and Laurent Poirel

Service de Bactériologie-Virologie, INSERM U914 ‘Emerging Resistance to Antibiotics’, Hopital de Bicétre, Assistance Publique/
Hopitaux de Paris, Faculté de Médecine Paris Sud, K.-Bicétre, 78 rue du Geénéral Leclerc, 94275 Le Kremlin-Bicétre Cedex, France
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LETTER TO THE EDITOR Open Access

The rise of carbapenem resistance in Europe:
just the tip of the iceberg?

Anna-Pelagia Magiorakos”. Carl Suetens’, Dominique L Monnet', Carlo Gagliotti®, Ole E Heuer' and EARS-Net
Coordination Group and EARS-Net participants
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Table 2: Prevalence of colistin resistance gene mer-1 by origin

Emergence of plasmid-mediated colistin resistance
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mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

Yi-YunLiv*, Yang Wang™, Timothy R Walsh, Ling-Xian Y, Rong Zhang, James Spencer, Yohei Doi, Guobao Tian, Baolei Dong, Xianhui Huang
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiagjie Chen, Luchao Lv, Dandan He, Hongwei Zhou, Zisen Liang, Jian-Hua Liv, Jianzhong Shen
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Interpretation The emergence of MCR-1 heralds the breach of the last group of antibiotics, polymyxins, by plasmid-
mediated resistance. Although currently confined to China, MCR-1 is likely to emulate other global resistance
mechanisms such as NDM-1. Our findings emphasise the urgent need for coordinated global action in the fight
against pan-drug-resistant Gram-negative bacteria.



mcr-1 in Romania

Izolate clinice umane:
- 145 tulpini de Enterobacteriaceae (75% cu

rezistenta la colistin)- isolate clinice provenite
din lasi, Cluj, Tg. Mures si Timisoara;

- Nr de tulpini positive pentru mcr-1: 0

Tulpini de E. coli izolate de la
pui (3 abatoare din Moldova):

- Tulpini positive 12/92 (13%) tulpini pozitive




Carbapenemasele- De ce sa ne
ingrijoreze?

Enzime care distrug antibioticele B-lactamice,
inclusiv carbapenemele

Sunt amplasate pe elemente genetice mobile
(plasmide, integroni)

Genele care le codifica sunt frecvent asociate cu alte
gene de rezistenta: > PDR Pan-Drug-Resistance

Extrem de dificil de tratat
Asociate cu o rata crescuta de morbiditate si

mortalitate la pacientii infectati cu aceste
organisme




Mecanismul rezistentei la carbapeneme

Most Common

Classification

Bacteria
Class A m ME, Enterobacteriaceae
IMI, NMC, (rare reports in P, aeruginosa)
GES
Class B M M P. aeruginosa
(metallo-p- , SPM,  Enterobacteriaceae
lactamse) Acinetobacter spp.
Class D @ Acinetobacter spp.

“The BIG FIVE” -




Spectrul de rezistenta al uni izolate de
K. pneumoniae-producatoare de KPC

Antimicrobial Interpretation Antimicrobial Interpretation
Amikacin I Chloramphenicol R

Amox/clav R Ciprofloxacin R

Ampicillin R Ertapenem R

Aztreonam R Gentamicin R

Cefazolin R Imipenem R
Cefpodoxime R Meropenem R

Cefotaxime R Pipercillin/Tazo R

Cetotetan R Tobramycin R

Cefoxitin R Trimeth/Sulfa R
Ceftazidime R Polymyxin B MIC >4mg/ml
Ceftriaxone R Colistin MIC >4mg/ml
Cefepime R Tigecycline S

R = Resistance/NOT effective S= Sensitive/Effective



Cum se raspandesc

* “successful clonal lineages”- care sunt selectionate in
spitale unde utilizarea antibioticelor este crescuta si
apar oportunitati de transmitere intre pacienti;

» Klebsiella pneumoniae sequence type (ST) 258 purtatoare de K.
pneumoniae carbapenemases (KPC) a cauzat epidemii de proportii
nationale si internationale

* Gene asociate cu anumite plasmide care se transmit
usor- (IncFll)

Beacterzum



KPC-producing CRE in the United Stat« Carbapenemase-producing CRE in the
2006 United States, 2013

2]
NEW YORK
Il ONORTH CAROLINA

>0 |SRAEL
H NEW DELHI

-POSITIVE BACTERIA
— 1A







THE LANCET Infectious Diseases

search for ||| NG i DS Bl Go | Adw

Home | Journals | Content Collections | Multimedia | Conferences | Informationfor | Su

The Lancet Infectious Diseases, Volume 11, Issue 5, Pages 355 - 362, May 2011 < Previous Article | Next Article
doi:10.1016/51473-3099(11)70059-7 (2) Cite or Link Using DO

This article can be found in the following collections: Public Health; Gastroenterology (Gastrointestinal infections);
Infectious Diseases (Anti-infective therapy, Gastrointestinal infections, Healthcare-associated infections)
Published Online: 07 April 2011

Copyright © 2011 Elsevier Ltd All rights reserved.

Dissemination of NDM-1 positive bacteria in the New Delhi
environment and its implications for human health: an
environmental point prevalence study

Prof Timothy R \Walsh PhD 22 , Janis VWeeks BSc &, David M Livermore PhD €, Mark A Toleman PhD 2

Summary

Background

Not all patients infected with NDM-1-positive bacteria have a history of hospital admission in India, and extended-spectrum B-
lactamases are known to be circulating in the Indian community. \We therefore measured the prevalence of the NDM-1 gene in
drinking water and seepage samples in New Delhi.

THE RISKS FROM MEDICAL TOURISM






European survey on carbapenemase-producing Enterobacteriaceae (EuSCAPE)

Figure 1. Occurrence of carbapenemase-producing Enterobacteriaceae (CPE) (all types of isolates) based
on self-assessment by national experts, EuSCAPE project, 38 European countries, March 2013
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Figure 1. Occurrence of carbapenemase-producing Enterobacteriaceae (CPE) (all types of isolates) based
on self-assessment by national experts, EuSCAPE project, 38 European countries, March 2013
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Proiect pilot: Implementarea screening-ului pentru
identificarea pacientilor colonizati cu bacterii Gram-negative
producatoare de carbapenemase

Scop:

» determinarea prevalentei resistentei la carbapeneme in
spitalele participante

» Ildentificarea la internare a pacientilor cu colonizare
intestinala



Motivatie:

J Lipsa studiilor care sa determine nivelul
de colonizare intestinala cu bacterii GN
producatoare de carbapenemase

(d Colonizarea este o conditie pentru
dezvoltarea infectiei
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d Identificarea precoce a purtatorilor Sursa: www.atcc.org
permite implementarea masurilor de
control




Implementarea screening-ului pentru CPOs:
Studiu pilot

In perioada Dec 2014-Mai 2015 in trei spitale din Tg.
Mures (H1 si H2) si unul din lasi (H3)

Stabilirea de comun accord a protocoalelor de lucru
Si selectarea sectiilor participante;

S-au prelevat probe (tampon rectal/materii fecale) la
pacienti in primele 48 ore de la internare ;

Pacienti internati in sectiile selectionate;

Pediatrie, Gastroenterologie, H3
Nefrologie, Boli infectioase, ATI, A S':'é, *

Pneumoftiziologie , Chirurgie



Selectarea pacientilor:

Grupe cu factori de risc:

e pacienti cu spitalizari anterioare:

* in tara in ultimul an

e sau in strainatate in ultimii doi ani;

e pacienti tratati anterior cu antibiotic din
grupa carbapenemelor;

e Sau confirmati anterior cu o infectie cu o
bacterie cu rezistenta la carbapeneme;



Implementarea screening-ului pentru CPOs:

Studiu pilot

e Pacienti cu izolatele clinice cu resistenta la
CARB au fost de asemenea inclusi;

e Carbapenem-resistant organisms (CROs) —
Enterobacteriaceae si non-fermenters

(Acinetobacter spp, Pseudomonas s/pp)\.,#\\?_\

* In total, 820 probe (fecale, izolate chmce *

sau probe de mediu); **
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Testarile moleculare

»extended spectrum beta-lactamases
(ESBL) including blacry . siw 1em, oxa

» PCR screening pentru: . vapenem-resistance genes (blaygy,

blayec, blaoya ag bIap, blay,y, blagpy)

» Carbapenem hydrolysing class D beta-
lactamases (CHDL) corresponding to
OXA-23, OXA-24/40, OXA-58 and OXA-148
groups

»0XA-51/69 type of A. baumannii

» Studii de conjugare, pentru
demonstrarea transmiterii rezistentei

» Plasmid typing-ldentificarea plasmidelor
purtatoare ale genelor de rezistenta

» SECVENTIRE pentru confirmarea genelor
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PREVALENTA REZISTENTEI LA CARBAPENEME

Tg. Mures: 5.11% (H1), 11.4% (H2)
lasi: 20.3% (H3)
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Hospital 1 Hospital 3

Tg. Mures lasi

Genes associated with carbapenem resistance (here including blagy o) 1dentified in two hospitals, north-central
(Hospital 1, 22 isolates) and north-east Romania (Hospital 3, 28 isolates), December 2014—May 2015
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mm OXA-48 mm OXA-23 SHV-12
Morganella morganii . mm VIM-2 . OXA-24/72 . CTX-M-15
VEB-1a mm OXA-10

Escherichia coli

Klebsiella pneumoniae -

Acinetobacter baumannii

Distributlon of carbapenemase/beta-lactamase genes In each bacterlal specles

Carbapenemase-producing Gram-negative bacterial species (n =5) and distribution of carbapenemase- and beta-
lactamase genes (n = 8) identified in each bacterial species in Hospital 3 (28 isolates), north-east Romania,
December 2014—May 2015



Portaj intestinal cu bacterii
producatoare de carbapenemase

Spitalul H1 din Targu Mures Spitalul H3 din lasi

OXA-48 Klebsiella spp OXA-10 Pseudomonas spp
* 2izolate probe clinice

* Probe fecale- 3 isolate - 6 izolate probe fecale

NDM-1 Serratia and

OXA-23 Acinetobact
Klebsiella spp cinetobacter spp

* 9izolate probe clinice
e 3izolate probe fecale

* Probe clinice- 7 izolate

* Probe fecale- 9 izolate
* Probe mediu- 3 isolate

In total 50 CP-GNB au fost identificate:
» 27 au fost din probe clinice
» 23 au fost obtinute din materii fecale/tampon rectal



Suportul genetic- characterizarea plasmidelor
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Genes associated with carbapenem resistance (here including blagy o) 1dentified in two hospitals, north-
central (Hospital 1, 22 isolates) and north-east Romania (Hospital 3, 28 isolates), December 2014-May 2015



“Plasmids without frontiers”

Other plasmids associated with NDM-1: IncM, IncN, IncN2, IncR, IncF

‘Escherichia coli
Klebsiella pneumoniae
Citrobacter freundii
Enterobacter cloacae
Enterobacter hormaechei

NDM-positive plasmids, IncM, IncN1,2, IncR, IncF groups .. A. Carattoli 2016, unpublished
pNDM-HK Inc.M Escherichia coli, Honk-Kong, IncL/M 88,803 bp, HQ451074

blanom-1 +armA

PNDM-GUE. IncF Escrerichiacoli, France, IncFll, 65245bp, 1Q364967
' PNDM-1 IncN2 Escherichiacoli, Australia, 35947 bp , JF785549

blanom-1 +armA W



Pacienti colonizati/infectati cu multiple bacterii
producatoare de carbapenemase

Infectii (pneumonie
sau bacteriemie)

cu
A. baumannii OXA-23-

producing infections

Colonizare
intestinala cu
OXA-23-producing
A. baumannii

Pacient 1si 2

—
T~

Infectie incizie
chirurgicala cu
—OXA-23-producing
A. baumannii si
OXA-48-producing
K. pneumoniae

Colonizare

<«—| intestinala cu

Pacient 3

OXA-10-producing
P. aeruginosa




Factori de risc identificati:

Pacienti identificati pozitivi pentru portaj intestinal cu
OXA-23 A. baumanii, OXA-48 K. pneumoniae, OXA-10 P.
aeruginosa:

— doi pacienti au avut multiple spitalizari in anul
premergator (diverse spitale);

— Sase pacienti au fost admisi in acelasi spital in anul
anterior;

— Toti au fost tratati cu imipenem; F

Importanta identificarii
pacientilor care au un risc ridicat
de colonizare intestinala



Concluzii

Scopul proiectului:

* Evidenta stiintifica care demonstreaza nivelul raspandirii
carbapenemaselor in spitalele investigate

* Constientizarea riscului de raspandire silentioasa a acestora in absenta
unui program coordonat de detectie si raportare

Initierea unui raport inaintat Comisiei consultative de epidemiologie a
Ministerului Sanatatii

— Necesitatea introducerii unui sistem national de supraveghere a infectiilor
cu CPOs;

— Formarea unui grup de lucru care sa initieze elaborarea unui ghid pentru
“Depistarea precoce, managementul si controlul Infectiilor cu bacterii
Gram-negative producatoare de carbapenemase”



Va multumesc!




