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From MRSA to KPC
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Study on severe infections in Italy:
distribution of bacterial pathogens (2004)

Nicoletti G et al, J Chemother 2006 

943

840

562

296

242
200

153 144 124
88 83 79 76 64 63 55 52 48 39 33 27 26 24 19 16 15 15 14 14 12

185

0

100

200

300

400

500

600

700

800

900

1000
S
ta

ph
yl

oc
oc

cu
s 

au
re

us

P
se

ud
om

on
as

 a
er

ug
in

os
a

E
sc

he
ric

hi
a 

co
li

S
ta

ph
yl

oc
oc

cu
s 

ep
id

er
m

id
is

E
nt

er
oc

oc
cu

s 
fa

ec
al

is

K
le

bs
ie

lla
 p

ne
um

on
ia

e

A
ci

ne
to

ba
ct

er
 b

au
m

an
ni

i

E
nt

er
ob

ac
te

r c
lo

ac
ae

S
er

ra
tia

 m
ar

ce
sc

en
s

S
te

no
tro

ph
om

on
as

 m
al

to
ph

ili
a

S
ta

ph
yl

oc
oc

cu
s 

ha
em

ol
yt

ic
us

P
ro

te
us

 m
ira

bi
lis

E
nt

er
oc

oc
cu

s 
fa

ec
iu

m

S
ta

ph
yl

oc
oc

cu
s 

ho
m

in
is

E
nt

er
ob

ac
te

r a
er

og
en

es

K
le

bs
ie

lla
 o

xy
to

ca

S
tre

pt
oc

oc
cu

s 
py

og
en

es

B
ur

kh
ol

de
ria

 c
ep

ac
ia

S
tre

pt
oc

oc
cu

s 
pn

eu
m

on
ia

e

P
ro

vi
de

nc
ia

 s
tu

ar
tii

S
tre

pt
oc

oc
cu

s 
m

iti
s

M
or

ga
ne

lla
 m

or
ga

ni
i

S
tre

pt
oc

oc
cu

s 
ag

al
ac

tia
e

C
itr

ob
ac

te
r f

re
un

di
i

K
le

bs
ie

lla
 o

rn
ith

in
ol

yt
ic

a

H
ae

m
op

hi
lu

s 
in

flu
en

za
e

S
ta

ph
yl

oc
oc

cu
s 

ca
pi

tis

S
al

m
on

el
la

 s
pp

S
tre

pt
oc

oc
cu

s 
or

al
is

P
se

ud
om

on
as

 fl
uo

re
sc

en
s

A
ltr

i



Most commonly recovered
microorganisms in healthcare-
associated infections in Italy (2011)
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Carbapenem-
resistant
K. pneumoniae

in Europe 2009

EARS-NET database



K. pneumoniae producing KPC-type
carbapenemase

Giani et al – JCM 2009

Antibiotic MIC mg/L(S/I/R) 
Amp/Sulb >32 R
Pip/Tazo >128 R
Ceftriaxone >64 R
Ceftazidime >64 R
Cefepime >64 R
Ertapenem >32 R
Imipenem >32 R
Meropenem >32 R
Aztreonam >64 R
Amikacin >64 R
Gentamicin 2 S
Tobramycin >16 R
Ciprofloxacin >4 R
Tigecycline 1.5 I
Colistin 0.4 S



KPC-producing K. pneumoniae

late 2008late 2008
Giani et al – JCM 2009

early 2011early 2011
Rossolini GM – unpublished results

Clonal 
expansion:
ST-258
ST-512

Clonal 
expansion:
ST-258
ST-512



Distribution of K. pneumoniae –KPC in Europe



Gaiarsa et al. AAC 2014

Time-scaled phylogeny of Italian K. pneumoniae CC258
based on WGS



Notifications: March 2013 –May 2014
1237 CPE bacteremias *

– 1207 K. pneumoniae
– 17 E. coli
– 2 both microrganisms
– 11 not specified

 95% of patients: Italian nationality
 61% males/ 49% females
 Median age: 68 years (mean 65 anni)
 Ward:

- 33% ICU,
- 23% Medicine
- 13% Surgery
- 16% other
- 5% outpatients

* 1850 notifications as of 15 Nov 2014



Control of CPE bacteremia

• Active screening of :
– Contacts of patients with CPE 

infection
– Patients from endemic countries
– Patients with recent hospital 

admission or from nursing homes
– Patients admitted to high risk wards

• Isolation of infected/colonized
patients

• Implementation of contact
precaution and hygiene
measures



21 hospital laboratories
10 CPE isolates from any clinical sample

in Italy



ANTIBIOTIC S I R

n° % n° % n° %

Antibiotic susceptibility of 179 K. 
pneumoniae – KPC isolates

Monaco et al. Eurosurveillance 2014

NO SMART WEAPON



Colistin resistance in K. pneumoniae –KPC
(% of Col/Res in each hospital laboratory)  



Questions
• What are the determinants for the 

emergence and endemicity of MRSA 
and KPC in Italy?

• Is KPC increase in Italy heralding
epidemics in other countries?

• What can be done ?
• One measure fits all?



Tiziano, Museo del Prado


