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Bacteria that are resistant to antimicrobial agents, 
which were previously isolated primarily in acute-
care hospitals, now cause infection in a wide 
range of  other healthcare settings.
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Over the past decade,
antimicrobial resistance

has emerged 
as a major public-health crisis





• Location of the 52 hospital laboratories participating in the survey

TP 

(n.)

S.aureus/TP 

(n.-%)

MRSA/TP

(n.-%)

MRSA/S.aureus

(n.-%)

21873 2541/21873 

(11.6%)

910/21873 

(4.1%)

910/2541 

(35.8%)

Prevalence of S. aureus and MRSA in Italy among
total number of pathogens (TP) isolated during
2012

By courtesy of Prof. Stefania Stefani



Rates of MRSA and MSSA  from BSIs, LRTIs and SSTIs 
and other sources 

Source S. aureus n. (%) MRSA n. (%) MSSA n. (%)

BSIs 465 (18.3) 183 (39) 282 (61)

LRTIs 451 (17.7) 184 (41) 267 (59)

SSTIs 768 (30.2) 273 (35.5) 495 (64.5)

other 857 (33.8) 270 (31.5) 587 (68.5)

TOT. 2541 910 (35.8) 1631 (64.2)

BSI (bloodstream infections); LRTI (low-respiratory tract infections); SSTI (skin and soft-tissue infections)

By courtesy of Prof. Stefania Stefani
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presumptive coliforms excluding E. coli (PCEs).
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87% K. pneumoniae
8% Enterobacter spp.
2% E. coli
2% Serratia spp.
1% altri

Species KPC VIM OXA-48 NDM IMP
Non-

carbap.

K. pneumoniae (234) 204 16 3 - - 11

Enterobacter (21) - 3 - - - 18

E. coli (5) 1 1 - - - 3

Serratia (5) - - - - - 5

Altri (5) - - - - - 5

CoSA





Species Total isolates Total Resistant

Escherichia coli 2420 418 (17.3%)

Klebsiella pneumoniae 718 206 (28.7%)
Proteus mirabilis 293 75 (25.6%)

Total 3431 699 (20.4%)

1-Milano; 2-Lecco; 3-Novara; 4-Sanremo; 5-Bolzano; 6-Udine; 7-Modena Bg; 8-Modena Pc; 9-Firenze; 10-Ancona; 
11-Roma;12-San Giovanni Rotondo ;13-Avellino; 14-Cosenza

12

1

2

3

4

5

6

7
8

9

10

11

13

14

MICs of  cefotaxime, and/or ceftriaxone, 
and/or ceftazidime, and/or cefepime, 

and/or ertapenem >1mg/l,
collected  from 14 Italian centers

CoSA

Consecutive, non replicate isolates from infections
1-15 October 2013
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Espansione clonale di K. pneumoniae produttore 
di KPC (ST258 & ST512)

20112011

In Italia, dal 2009 numerosi episodi epidemici 
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CTX-M-group-1

CTX-M-group-9

E. coli



Pazienti ricoverati presso tre strutture di lungodegenza e riabilitazione 
dell’area milanese afferenti al medesimo Laboratorio di Microbiologia (2011-2013)





3 CARBA R E. coli strains from 2 hospitalized patients

Rectal swab & Wound drainage 
60-years-old man

Blood  
72-years-old oncological woman

March & November 2015   
Surgical Unit of Desenzano Hospital

History of vacation in Thailand
Previous hospitalization Borgo Roma Hospital - (hepato biliar surgical ward) 
Verona (IT)-Rectal colonization by a CARBA R E. coli 

ST405 NDM-5 Producing Escherichia coli in Northern Italy: 

the First Two Clinical Cases R. Migliavacca, University of Pavia



Conclusions

The blaNDM-5 in IncFII High spreading potential

Presence of blaNDM-5 in ST405-D 

…but the identification of a second strain from a different patient 
could be related to the presence of an ST405 hot spot area in Italy

Multidisciplinary action !

Co-carriage of different R determinants

Long term colonization

 9th of June 2015: NDM
E. coli intestinal carriage

Hypothesis of a foreign origin of the first two strains  

Prevent the further spread of NDM enzymes within the community
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S Donna di 49 anni non ospedalizzata
con sintomi di UTI 
si presenta all’Ospedale il 26 Aprile 2016



18/11/2015 (Liu et al.) 1° descrizione di COL
resistenza plasmide-mediata (gene mcr-1) in
E. coli da animali, cibo e pazienti in Cina

Il gene mcr-1 viene identificato in E. coli in 3 campioni di carne di 
pollo  (Olanda, 2009-2014)

Il gene mcr-1 viene identificato in E. coli isolati da 8 pazienti 
(Lecco-Firenze, 2013-2015)



Diffusione 
attraverso i 
continenti

Identificato 
in batteri 
isolati da 
vari tipi di 
carne e 
vegetali

Pollame

Maiali

Isolato da Isolato da 
batteri in 
soggetti 
infetti o 
colonizzati

Infezioni 
varie

Viaggiatori

Identificato 
in varie 
specie 
microbiche

E. coli e
K. pneumoniae

Salmonella spp.

Shigella spp.

Enterobacter spp.

Altamente 
trasferibile e 
veicolato da 
plasmidi 
diversi

Skov R.L. et al. Eurosurveillance.org 1 march 2016

Diversità di cloni
Associazione frequente con blaCTX-M-

Resistenza a colistina mediata da plasmidi: il gene mcr-1



Fig. 2. Global distribution of plasmid-mediated mcr-1 colistin-resistant strains isolated from environments, foods, animals and 
humans (November 2015 to April 2016).



Il presente studio pilota ha mostrato una prevalenza in 
Lombardia di E. coli con MIC CO >2 mg/L pari allo 0.5%. La 
diffusione del gene mcr-1 è risultata essere oltre l’atteso, 
comprendendo il 55% dei ceppi in screening. Di particolare 
rilievo risultano sia il tipo di campione (100% urina), che la 
provenienza comunitaria del 70% dei casi di positività. 



01 Maggio - 31 Agosto 2016

N = 3.902 totale isolati testati per CO

N= 18 isolati con MIC CO >2 mg/L con sistema automatizzato

67%

33%

Isolati COL-R: 18 (0,5%) da 4/6 centri

ESTERNI

INTERNI

16/18 urina
2/18 emocoltura

MIC (mg/L) mcr-1 pos

Metodo

Sist. autom. 4 - 16

E-test 3 - 12

BMD 2 - 8

Busto
Lecco
Legnano
Lodi
Humanitas
Vimercate

CLR5-F: 5ʹ-CGGTCAGTCCGTTTGTTC-3ʹ
CLR5-R: 5ʹ-CTTGGTCGGTCTGTAGGG-3ʹ

mcr-1 pos: 55,5% (10/18) dei COL-R

309 bp
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• Independent acquisition of 
different CO-R strains or 

• Intra-facility spread of the same 
plasmid carrying the mcr-1 gene 
among LTCF residents. 

• 2/3 E. coli isolates belonged to 
CC10 and CC23 in agreement with 
a probable animal origin of the 
mcr-1 determinant. Both CC10 and 
CC23 previously found to be shared 
between human and avian 
isolates, indicating that these CCs 
have a zoonotic potential.

Feb-Mar2015 PP Study 12 LTCFs
Of 303 ESBL-producing Enterobacteriaceae, 
three E. coli isolates (3/247, 1.2%) were found 
to be resistant to colistin (MIC 8 mg/L). The 
colistin-resistant isolates were obtained from 
three different residents of the same LTCF.







Martínez J. L., SCIENCE VOL 321. 18 JULY 2008



Here we report a high occurrence of ESbL-producing 

Enterobacteriaceae from Oltrepò surface waters. 

Due to the extensive use of surface water in the Po valley 

for both agricultural irrigation and watering animals, the 

here reported epidemiological data appear particularly 

worrisome.

The presence of ESbLs-, carbapenemases- and MCR-1-

producing bacteria represents a potential risk to human 

health and highlights the importance to improve both 

surveillance and remediation of local surface and ground 

waters. 
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