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Definizione di Batteri Multiresistenti: MDR, XDR e PR

• MDR (Multidrug-resistant): mancanza di sensibilità ad uno
o più agenti in tre o più categorie di antimicrobici attivi
contro i batteri isolati

Nel caso di Staphylococcus aureus, la resistenza alla
meticillina (MRSA) definisce il ceppo MDR,
indipendentemente dalla resistenza ad altri
antimicrobici.

• XDR (Extensively-drug resistant): battere suscettibile a
non più di due classi di categorie di antimicrobici attivi

• PR (Pan-resistant): battere non suscettibile a nessuno 
degli antimicrobici attivi, disponibili in commercio

van Duin D. & van Delden C. AJT 2013; 13: 31–41



Staphylococcus aureus
meticillino-resistente 

(MRSA) 

Antibiotico Sensibilità

(S/I/R)

Ampicillina R

Clindamicina R

Ciprofloxacina R

Daptomicina S

Eritromicina R

Acido fusidico R

Gentamicina R

Linezolid S

Tobramicina R

Oxacillina R

Penicillina R

Cotrimoxazolo S

Teicoplanina S

Vancomicina S

Fosfomicina R
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Pseudomonas aeruginosa

Co-trimoxazolo R

Pip./Tazo. R

Cefepime R

Ceftazidime R

Cefotaxime R

Imipenem R

Meropenem R

Amikacina R

Gentamicina R

Ciprofloxacina R

Levofloxacina R

Colistina R

Co-trimoxazolo R

Pip./Tazo. R

Cefepime R

Ceftazidime R

Cefotaxime R

Imipenem R

Meropenem R

Amikacina S

Gentamicina R

Ciprofloxacina R

Levofloxacina R

Colistina S

XDR PR















Staphylococcus aureus
Resistenza a Oxacillina/Meticillina (MRSA)

Italy

• 2011:  38.2%

• 2012:  35.2%

• 2013:  35.8%

• 2014:  33.6%

• 2015:  34.1%

• 2016:  33.6%

• 2017:  33.9%

EARSS 2017



Enterococcus faecium
Invasive isolates with resistance to vancomycin 

Italy

• 2013:  4.4%

• 2014:  8.5%

• 2015: 11.2%

• 2016: 13.4%

• 2017: 14.9%

EARSS 2017



Pseudomonas 
aeruginosa

EARSS 2017

• 2017: 25.1% 

Italy

• 2013: 24.7%

• 2014: 23.2%

• 2015: 17.2%

• 2016: 19.1 %

• 2017: 18.0%



Escherichia coli
Invasive isolates with resistance to third-

generation cephalosporins

Italy

• 2014: 28.7%

• 2015: 30.1%

• 2016: 29.8%

• 2017: 29.5%

EARSS 2017



Escherichia coli
Invasive isolates with resistance to carbapenem 

Italy

• 2014: 0.2%

• 2015: 0.2%

• 2016: 0.3%

• 2017: 0.3%

EARSS 2017



Acinetobacter spp.
Invasive isolates with combined resistance to 

fluoroquinolones, aminoglycosides and carbapenems 

Italy

• 2014:  86.3%

• 2015: 72.6%

• 2016: 74.7%

• 2017: 72.6%

EARSS 2017

Antibiotico 

Ampicillina/sulbactam I

Piperacillina/tazobactam R

Cefepime R

Cefotaxime R

Ceftazidime R

Imipenem R

Meropenem R

Amikacina R

Gentamicina R

Tetraciclina R

Ciprofloxacina R

Colistina S



Klebsiella pneumoniae
Invasive isolates with resistance to carbapenems

Italy

• 2011:  26.7 %

• 2012:  29.1 %

• 2013:  34.3 %

• 2014:  32.9 %

• 2015:  33.5 %

• 2016: 33.9%

• 2017: 29.7%

EARSS 2017



Questi dati rispecchiano 
la realtà italiana ?

AR-ISS - Sistema nazionale di sorveglianza 

sentinella dell’antibiotico-resistenza

• Differenze tra Regioni e tra Ospedali nella stessa regione
• Valori di percentuale di resistenza più alti al centro-nord per MRSA e 

per VR-E.faecium,  al sud per K. pneumoniae resistente ai carbapenemi e 
multiresistenza per E. coli e P. aeruginosa al centro-sud 



Klebsiella pneumoniae

Numero pazienti: 259
Numero batteriemie: 389



SPiNCAR -Supporto al Piano Nazionale 
di Contrasto Antibioticoresistenza

- Raccogliere dati per definire la situazione attuale nelle diverse realtà, 
tramite una piattaforma informatica, coordinata dall’Istituto Superiore di
Sanità

- Identificare standard minimi e percorsi per incentivare miglioramenti
continui, anche grazie alla collaborazione di esperti di vari enti, tra cui 
EMA e OCSE.



Cosa fare ?

In arrivo qualche nuovo antibiotico, 
ma soprattutto miglioramento della 
gestione della terapia antibiotica 



Duval RE et al. 

Molecules 2019; 24, 

3152



Summary of Systemic Novel Antibiotics against Gram-positive bacteria
approved by FDA and/or EMA during last decade 

From multiple studies

Drug Antibiotic class Spectrum

MRSA
Vanco I 
staph

VRE/vanco R 
staph

Ceftaroline (Zinforo®) Cephalosporin X

Ceftobiprole (Mabelio®) Cephalosporin X

Telavancin // Lipoglycopeptide X X

Dalbavancin (Xydalba®) Lipoglycopeptide X

Oritavancin *(Orbactiv®) Glycopeptide X X X

Tedizolid (Sivextro®) Oxazolidinone X X X

Delafloxacin (FDA) Fluoroquinolone X

Omadacycline (FDA) Tetracycline X ?

// Withdrawn; *Not available in Italy



Summary of Novel Antibiotics for the Treatment of 
Carbapenem-Resistant Gram-negative Bacilli 

From multiple studies 

Antibiotic class Drug CRE
MDR 

Pseudomonas

MDR 
Acineto
bacter

KPC Oxa48 MBL MDR MBL

Ceph + BLI

Ceftolozane tazobactam
(Zerbaxa®)

X

Ceftazidime- avibactam
(Zavicefta®)

X X X

Ceftaroline-Avibactam (phase I) X X ?

Carbapenem + 
BLI

Imipenem- relebactam (FDA) X

Meropenem-vaborbactam (FDA, 
EMA)

X

Monobactams + 
BLI

Aztreonam-avibactam (phase III) X X X X X

Aminoglycosides Plazomicin (FDA) X X X X X ?

Tetracyclines Eravacycline (FDA) X X X X

Omadacycline (FDA) X X X X

Cephalosporins Cefiderocol (FDA, EMA) X X X X X X



• Italy reported an outbreak of NDM-producing CRE affecting 7 hospitals in the

northwestern area of Tuscany, with 350 cases reported between November 2018-May

2019.

• Among these cases, there were 50 with bloodstream infection, 43 with isolation in the

urine, 15 with isolation in respiratory tract samples and 242 with gastrointestinal tract

carriage.

• The change in the type of carbapenemase further reduces treatment options because NDM-

producing CRE are not susceptible to some of the new beta-lactam/beta-lactamase

inhibitor combinations such as ceftazidime-avibactam and meropenem-vaborbactam.

• The isolates are resistant to aminoglycosides but retain susceptibility to fosfomycin and

colistin



Raccomandazioni per le strategie terapeutiche 
per le infezioni da batteri resistenti ai 
carbapenemi

• Combinazione di più molecole:
- Vecchie molecole come aminoglicosidi, COLISTINA, 

tigeciclina, FOSFOMICINA, Minociclina
- Nuove molecole 

• Ottimizzazione della durata del trattamento per fare in modo 
che duri il meno possibile ma con dosi corrette

• Migliorare la capacità diagnostica



• We did not observe an advantage to combination therapy with regard

to survival, clinical cure, microbiological cure, or development of

resistance. Our results relate mostly to the dominant bacteria in our

cohort, A baumannii.

• Given the potential of carbapenem usage to promote carbapenem

resistance, we recommend against the routine use of carbapenems for

the treatment of carbapenem-resistant A baumannii infections..



The Four Moments of Antibiotic Decision-Making

1.  Does my patient have an infection 
that requires antibiotics?

2. Have I ordered appropriate cultures 
before starting antibiotics? What 
empiric therapy should I initiate?

3. A day or more has passed.  Can I stop 
antibiotics? Can I narrow therapy or 
change from IV to oral therapy?

4. What duration of antibiotic therapy is 
needed for my patient's diagnosis?
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