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Antibiogramma Molecolare
• Determina la presenza di geni di resistenza

– Non serve il batterio vitale

• Bassi LOD (dipendente da numero di target e da reazione)

• Non influenzato  da on going therapy

• TAT molto rapido

– Determina ciò che “noi vogliamo, non quello che c’è”

• Singolo target

• Pannelli (quanto completi)

• Sensibilità della reazione

• Mutazioni
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A total of 1015 non-duplicated rectal swab specimens were prospectively 

collected using ESwab™ (COPAN Italia S.p.A., Brescia, Italy). The samples 

were transported to the Laboratory upon collection, processed within 24 hours 

and reported in 48 hours.
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Article 1 

Comparison of four commercial screening assays for 2 

detection of blaKPC, blaNDM , blaIM P, blaVIM  and blaOXA48 3 

from rectal secretion collected by swabs.  4 
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Abstract: The spread of carbapenem-resistant Enterobacteriaceae (CRE) has been enabled by the 12 
lack of control measures directed at carriers of multidrug-resistant organisms in healthcare 13 
settings. Screening patients for asymptomatic colonization and implementation of contact 14 

precautions, on the other hand, reduce patient-to-patient transmission. Screening plates represents 15 
a relatively low-cost method for isolating CRE from rectal swabs, however molecular assays have 16 
become widely available. This study compared the performances of four commercial molecular 17 
platforms in detecting clinically significant carbapenemase genes versus routine CRE screening 18 
protocol. A total of 1015 non-duplicated rectal swabs were cultured on chromogenic 19 

carbapenem-resistant selective medium. All growing Enterobacteriaceae strains were tested for 20 
carbapenemase related genes confirmation. The same specimens were processed using the 21 
following molecular assays: Allplex™ Entero-DR, Amplidiag® CarbaR+MCR, AusDiagnostics MT 22 
CRE EU and EasyScreen™ ESBL/CPO Detection. The KPC-producing Enterobacteriaceae 23 

prevalence detected by swab culture was 2.2%, while the OXA-48 and MBLs-producing organisms 24 
were infrequent. The cost of CRE related infection-control precautions, which must be kept in place 25 
while waiting for screening results, are significant, so the molecular tests could become 26 
cost-competitive, especially when the turnaround time is decreased dramatically. Molecular assays 27 
represent a powerful diagnostic tool as they allow the rapid detection of the most 28 

clinically-relevant carbapenemases. 29 

Keywords: enterobacteriaceae; multidrug-resistant organisms; asymptomatic colonization; 30 
screening assays.  31 

 32 

1. Introduction 33 

Antimicrobial resistance is one of the most complex global health challenges [1]. The World 34 
Health Organization puts development of new antibacterial agents to treat carbapenem-resistant 35 
Enterobacteriaceae (CRE) among the most critical priorities [2]. Because CRE are resistant to the 36 

majority of beta-lactams, carbapenem resistance has minimized the usefulness of many 37 
commercially available drugs [3]. In addition to that, CRE frequently carry mechanisms conferring 38 
resistance to other antimicrobial classes, thus further limiting the available therapeutic options [4-6]. 39 
Resistance to carbapenems is typically based on two main mechanisms. The first one is related to 40 
structural mutations combined with the activity of other β-lactamases, such as AmpC 41 

cephalosporinase (AmpC) and Extended spectrum beta-lactamases (ESβL). The second, and likely 42 
the most important mechanism is the carbapenemase enzyme production. These versatile 43 
beta-lactamases are able to hydrolize carbapenems and other beta-lactam antibiotics [7-10]. 44 
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Andamento CPE per tamponi rettali 

2015 2016 2017 201810 m 2019

Ravenna KPC 309 446 668 513 259

OXA48 4 6 3 5 6

NDM 1 1

VIM 12 12

MBL 28 25 12 16 2

Rimini KPC 103 75 47 57 35

OXA48 1 2 2 2 6

NDM 2 3

VIM 3 3

MBL 15 14 8 6 1

Cesena KPC 11 36 12 33 28

OXA48 9 7 4

NDM 2 1

VIM 1 1

MBL 2 1 1 1 1

Forlì KPC 7 16 16 22 19

OXA48 1 1 3

NDM 2 1

VIM 5 11

MBL 5 6 5 6



Andamento CPE nei campioni clinici

Ambito
Microrganismo

Fenotipo 201520162017 2018
10 m 
2019

Ravenna

Klebsiella 
pneumoniae

KPC 130 173 187 113 51
OXA48 1 2 1

VIM 1
MBL 3 2 4 1 1

Escherichia coli 
KPC 3 3 14 7 2
VIM 1
MBL 1

Rimini

Klebsiella 
pneumoniae

KPC 24 29 19 14 9
VIM 1

MBL 4 1 1

Escherichia coli 
KPC 1
MBL 2

Cesena

Klebsiella 
pneumoniae

KPC 8 18 9 14 12
OXA48 3 2

MBL 1 1

Escherichia coli 
KPC 1

OXA48 1 1
MBL 1

Forlì

Klebsiella 
pneumoniae

KPC 8 12 13 8 4
OXA48 2

VIM 1
MBL 4 2 1 2

Escherichia coli 

KPC 1 1
OXA48 1

MBL 1 1
VIM 1



Cluster E.hormachei NDM+ (4 pazienti) 
ott-nov 2019 Centro Ustioni Cesena Ausl della Romagna

Paziente Data di nascita Sesso Data prelievo Unità operativa Materiale Microrganismo NDM

BA 18/12/1952 M 09/10/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter hormaechei +

BA 18/12/1952 M 11/10/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter hormaechei +

BA 18/12/1952 M 16/10/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter hormaechei +

BA 18/12/1952 M 23/10/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter hormaechei +

BS 07/05/1950 M 06/11/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter hormaechei +

RG 08/07/1941 F 06/11/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter hormaechei +

BS 07/05/1950 M 07/11/2019 21-CE CENTRO USTIONI Ess. cutaneo Enterobacter hormaechei +

RG 08/07/1941 F 07/11/2019 21-CE CENTRO USTIONI Ess. cutaneo Enterobacter hormaechei +

BS 07/05/1950 M 15/11/2019 21-CE CENTRO USTIONI Ess. cutaneo Enterobacter hormaechei +

RG 08/07/1941 F 15/11/2019 21-CE CENTRO USTIONI Ess. cutaneo Enterobacter hormaechei +

BS 10/08/1954 F 20/11/2019 21-CE CENTRO USTIONI Secreto rettale Enterobacter cloacae +



S.AUREO 2016 2017 2018 11 m 2019

Totali MR % Totali MR % Totali MR % Totali MR %

screening (t.nasale) 370 31 8.4 789 56 7.1 1014 51 5.0 789 47 6.0

basse vie resp. 621 151 24.3 656 163 24.8 679 153 22.5 549 94 17.1

pus, mat.chir. e protesici 308 56 18.2 351 78 22.2 386 72 18.7 318 39 12.3

sangue 472 107 22.7 550 131 23.8 618 167 27.0 562 118 21.0

ENTEROCOCCHI 2016 2017 2018 11 m 2019

App.urinario Totali VRE % Totali VRE % Totali VRE % Totali VRE %

E.faecalis 1540 1 0.1 1966 5 0.3 1861 13 0.7 1673 5 0.3

E.faecium 111 9 8.1 139 23 16.5 169 34 20.1 177 35 19.8

Sangue Totali VRE % Totali VRE % Totali VRE % Totali VRE %

E.faecalis 230 0 0.0 242 1 0.4 270 1 0.4 273 2 0.7

E.faecium 100 8 8.0 85 14 16.5 104 20 19.2 104 23 22.1

S. aureus-MR ed Enterococchi-VRE
Ausl della Romagna



Incidenza annuale di CPE per 100000 abitanti


