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Epidemiologia dei germi MDR: 
colonizzazione ed infezione

Maria Luisa Moro
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The incidence of strains of Staphylococcus pyogenes 

that are grossly resistant to penicillin is clearly 

increasing rapidly.

The rate of increase in this hospital at present is 

so rapid as to be somewhat alarming.

BMJ Nov 29 1947
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Beta-lattamasi a spettro esteso (ESBL)

Iniziano a 
diffondersi negli 
anni 80

Diventano un 
problema anche in 
ambito territoriale 
dopo il 2000
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The CTX-M beta-lactamase pandemic (Canton, Current Opinion in 
Microbiology, 2006)

Pandemia delle ESBL (tipo CTX-M)
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Silvia Munoz-Price et al, Lancet 2013

Klebsiella pneumoniae resistente ai carbapenemi
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Microrganismi antibioticoresistenti tra 
ospedale e territorio

Monnet D, 2004

Ambito umano: ospedale

Ambito umano: comunità

Ambito veterinario
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Colonizzazione/infezione da microrganismi resistenti 

nelle strutture sanitarie 

(Harris AD et al, CID 2006)
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How often are health 
care personnel hands 
colonized
with multidrug-
resistant organisms?
Montoya A et al Am J 
Infection Control 2019
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McKee M, Healey J. Hospitals in a changing Europe WHO, 2002
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Meccanismi alla base della diffusione  di microrganismi 
multiresistenti (MDRO) nelle strutture sanitarie

Incremento di pazienti con patologie gravi
Utilizzo non appropriato

Maggiore utilizzo di antibiotici

Più MDRO

Maggiore pressione di colonizzazione

Aumento del rischio di 
trasmissione di MDRO

Aumento del rischio di contaminazione 
ambientale

Incremento dei 
trasferimenti dei pazienti 

tra servizi

Controllo delle infezioni 
non ottimale
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Fulchini R, et al 
Epidemiology and 
Infection 2019
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Il rischio di acquisire un microrganismo multiresistente 
durante la permanenza in struttura in molti paesi è 
elevato

Any MDR gram-negative:  39% (172 residents-one year) (O’Fallon E et al, ICHE 

2010); 38% (39 residents-2 weeks after admission) (Munoz-Price S et al, ICHE 

2010)

MRSA:   17% (178 residents-one year) (Fisch et al, JCM 2012); 20% (196 

residents-18 months) (Manzur A et al, J Hosp Infect 2010); 8% (443 residents- 3 

months) (Furuno JP et al ICHE 2011); 10%, [0.42%/week]  (254 residents - 6 

months) (Stone N et al, ICHE 2011)

VRE:  6% (178 residents-one year) (Fisch et al, JCM 2012)
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ML Moro

Pathway to antimicrobial resistance and 
infections in skilled nursing homes

Mody L et al, CID 2011
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✓ A total of 489 LTCF residents aged >65 years were enrolled. 

✓ The prevalence of colonization by ESBL-producing Enterobacteriaceae, MRSA 

and C. difficile was 57.3% (279/487), 17.2% (84/487) and 5.1% (21/409) 

respectively. Carriage rate of  carbapenemase-producing Enterobacteriaceae 

was 1% (5/487).

✓ Being bedridden was a common independent risk factor for colonization by all 

MDROs.

✓ ESBL-producing Escherichia coli carriage was associated with the sequence 

type (ST) 131-H30 subclone, but other minor STs predominated in individual 

LTCF or in LTCFs located in the same city, suggesting a role for intrafacility or 

local transmission. 

✓ MRSA from LTCF residents belonged to the same spa types/ST clones 

(t008/ST8 and t032/ST22) commonly found in Italian acute-care hospitals, 

but infrequent spa types were recovered in individual LTCFs. 

✓ The prevalent C. difficile PCR ribotypes were 356/607 and 018, both 

common in Italian acute-care hospitals.
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Principali microrganismi antibioticoresistenti

Ospedale Territorio

Gram negativi

• Acinetobacter baumanii • Escherichia coli

• Escherichia coli • Neisseria ghonorroeae

• Klebsiella sp. • Salmonella typhi

• Pseudomonas aeruginosa • Salmonella typhimurium

• Proteus mirabilis

Gram positivi

• Clostridium difficile • Enterococcus sp (VRE)

• Enterococcus sp (VRE) • Mycobacterium tuberculosis

• Stafilococchi coagulasi negativi • MRSA

• MRSA/VISA • Streptococcus pneumoniae

• Streptococcus pyogenes
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✓ Multimodal IPC strategies should be implemented to prevent and 

control CRECRAB-CRPsA infection or colonization and that these

should consist of at least the following: hand hygiene; surveillance

(in particular, for CRE); contact precautions; patient isolation (single 

room isolation or cohorting); environmental cleaning

✓ Hand hygiene best practices according to the WHO guidelines on 

hand hygiene in health care should be implemented.

✓ a) surveillance of CRE-CRAB-CRPsA infection(s) should be performed; 

and b) surveillance cultures for asymptomatic CRE colonization 

should also be performed, guided by local epidemiology and risk 

assessment.

✓ Contact precautions should be implemented when providing care for 

patients colonized or infected with CRE-CRAB-CRPsA.

WHO, 2017
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✓ Patients colonized or infected with CRE-CRAB-CRPsA should be 

physically separated from non-colonized or non-infected patients 

using (a) single room isolation or (b) by cohorting patients with the 

same resistant pathogen.

✓ Compliance with environmental cleaning protocols of the immediate 

surrounding area (that is, the “patient zone”) of patients colonized or 

infected with CRE-CRAB-CRPsA should be ensured.

✓ Surveillance cultures of the environment for CRE-CRAB-CRPsA may 

be considered when epidemiologically indicated (outbreaks).

✓ Monitoring, auditing of the implementation of multimodal strategies 

and feedback of results to health care workers and decision-makers.

WHO, 2017
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EPIDEMIOLOGIA DELLE RESISTENZE 
IN ITALIA (E IN EMILIA-ROMAGNA)
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Quali sono i microrganismi antibioticoresistenti in 
ambito umano oggetto di sorveglianza in Italia?

Staphylococcus aureus
Sia a livello comunitario che 

ospedaliero
Infezioni lievi (cute) e gravi 

(polmoniti, meningiti, 
endocarditi, osteomieliti, 

sepsi)

Streptococcus

pneumoniae
A livello comunitario
Infezioni respiratorie 

batteriche, soprattutto 
bambini, anziani e 

pazienti 
immunocompromessi

Enterococchi
Sia comunità che 

ospedale
Endocarditi, sepsi, 
infezioni del tratto 

urinario, peritoniti e 
ascessi intra-
addominali

Escherichia coli
Sia comunità che 

ospedale
Infezioni del tratto 

urinario, infezioni intra-
addominali, meningiti 

neonatali, tossinfezioni 
alimentari

Klebsiella 
pneumoniae

A livello ospedaliero
Infezioni 

dell’apparato 
respiratorio e 
batteriemie

Pseudomonas 
aeruginosa

A livello ospedaliero
Polmoniti, infezioni 

del sangue e del 
tratto urinario

Acinetobacter spp.
A livello ospedaliero
Polmonite, sepsi e 
infezioni del tratto 

urinario
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I principali microrganismi antibioticoresistenti in Italia in ambito umano?

Resistenza in batteri 
Gram-negativi isolati da 
emocolture e liquor. 
Confronto Italia-Europa 
(dati 2017)
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I principali microrganismi antibioticoresistenti in Italia in ambito umano?

Resistenza in 
batteri positivi 
isolati da 
emocolture e 
liquor. 
Confronto 
Italia-Europa 
(dati 2017)
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