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Outline

 I percorsi dell’antibioticoresistenza

Epidemiologia globale

 I dati in Europa

 I dati locali
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Storia della Multiresistenza nei Gram-Negativi

Anni '50-60

Inizio uso massiccio di antibiotici β-lattamici

β-lattamasi semplici (penicillinasi)

Anni '80

ESBL (Extended-Spectrum β-Lactamases) (1983 Germania/Francia)

Segnalazioni iniziali da Klebsiella pneumoniae e E. coli

Anni '90

Carbapenemasi

KPC in USA, 1996-97

VIM (Verona 1996), IMP, SPB, GBL metallo-β-lattamasi in P.aeruginosa e Eb

Anni 2000

Aumento delle infezioni da ceppi MDR e PDR

P.aeruginosa e A.baumannii con multiresistenza estrema

colistine-resistenza

NDM India 2009

Anni 2010-2020

Globalizzazione della resistenza

Pandemia di carbapenemasi

Diffusione rapida di NDM, OXA 

combinazioni antibiotiche e nuovi farmaci

Oggi

Sfida clinica globale

Resistenza a quasi tutte le classi di antibiotici

Necessità di sorveglianza attiva, stewardship antibiotica e ricerca di nuovi farmaci
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Chapter 48

NDM-Type Carbapenemases

in Gram-Negative Rods
Laurent Dortet1, Laurent Poirel1,2, and 

Patrice Nordmann1,2
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58,3 million
international travellers to 

Italy in 2017* 

11,361,460
Italian travellers to 

abroad in 2016**

*Source: World Tourism Organization (UNWTO) Turism Highlights 2018
** Source: “Viaggi e vacanze all’Estero e in Italia” ISTAT 2017. 
Among International Italian travelers: 
57%  to UE-Europe
20%  to non-UE-Europe,
22% to non European countries

Flussi turistici in Italia

L’Italia è la 5° nazione per ricezione di turisti
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E.coli

MRSA
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Previaggio: 4/434 (1%) ESBL+

Postviaggio 90/430 (21%) ESBL +

12

TD and AB use are independent risk factors for colonization
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488,000193,000

570,000948,000

Global

attr.           attr.

deaths death rate

x1000        /105

1990   1060    19,8

2019   1200    15,5

2021   1140    14,6

2050   1910    20,4



dec23/ 14 www.ilgirodelmondo.it

1990 2050

2021



dec23/ 15 www.ilgirodelmondo.it



dec23/ 16 www.ilgirodelmondo.it

Sorveglianza AR-ISS/EARS-Net

9 laboratori piemontesi (copertura del 37% della regione)

Raccolta annuale dati di sensibilità degli 
isolati da sangue e liquor (dal 2023 anche urine)
Dal 2023 TUTTI gli ospedali ASL CdT
(SGB-OMV-OAS-MART)

https://www.epicentro.iss.it/antibiotico-resistenza/ar-iss

SS.S PRI & Laboratori di Microbiologia - ASL Città di Torino
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Escherichia coli Fluorochinoloni R
Europa

2020: 25.1%

2021: 23.3%

2022: 23.3%

2023: 24.0%

Italia

2020: 37.5%

2021: 32.5%

2022: 31.5%

2023: 34%

ASL CdT

Invasivi

2020: 31.9%

2021: 30.0%

2022: 34.1%

2023: 32.5%

2024: 34.3%
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Escherichia coli Cefalosporine 3^ REuropa

2020: 15.8%

2021: 14.9%

2022: 15.4%

2023: 16.2%

Italia

2020: 26.4%

2021: 23.8%

2022: 24.2%

2023: 26.3%

ASL CdT

Invasivi

2020: 17.4%

2021: 18.3%

2022: 25.1%

2023: 31.1%

2024: 29.0%
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19

Klebsiella pneumoniae Cefalosporine
3^ R

Europa

2020: 35.0%

2021: 35.9%

2022: 34.1%

2023: 34.8%

Italia

2020: 54.3%

2021: 53.3%

2022: 53.3%

2023: 52.1%

ASL CdT

Invasivi

2020: 40.9%

2021: 38.4%

2022: 43.2%

2023: 53.4%

2024: 31.7%
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Klebsiella pneumoniae Carbapenemi R
Europa

2020: 11.6%

2021: 13.6%

2022: 12.7%

2023: 13.3%

Italia

2020: 29.5%

2021: 26.7%

2022: 24.9%

2023: 25.4%

ASL CdT

Invasivi

2020: 19.2

2021: 15.3%

2022: 14.4%

2023: 36.4%

2024: 27,3%

«There was an increase in the number of reported invasive K. pneumoniae isolates»
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BATTERIEMIE DA BATTERI 
RESISTENTI AI CARBAPENEMI 

Microrganismi CRE (>95% Kp): 
altri microrganismi: E.coli – ENC, AcB e PA 

AR-ISS- 2023 report 
batteriemie da CRE:
25.4% (83% KPC, 7% NDM)
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Pseudomonas aeruginosa

• Resistenza intrinseca

• Resistenza acquisita

• Multidrug-resistant (MDR) R almeno 1 agente in almeno 3 classi.

• Extensively drug-resistant (XDR) R almeno 1 agente in tutte meno 2 cl.

• Pandrug-resistant (PDR) R a tutti gli antibiotici testati

• Difficult to treat (DTR) I o R a tutti i carbapenemi, beta-lattamici, e fq

• Ventilator-associated pneumonia – 15.4 % da P.a.

• Central line-associated blood stream infection – 14.2 (ICUs) 11.9 (hosp)

• Catheter-associated UTI– 8,7% (ICUs) 10,6% (hosp)

• Surgical site infection – 3.9%

• Meccanismi di resistenza

• β-lattamasi (AmpC, MBL) β-lattamici, carbapenemi

• Efflusso (Mex pumps) FQ, AG, β-lattamici

• Porine mutate (OprD) Imipenem, carbapenemi

• Mutazioni del target (gyrA) FQ

• Enzimi inattivanti Aminoglicosidi

• Biofilm Tutti (barriera fisica)
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Pseudomonas aeruginosa
Carbapenemi R (MDRO)

Europa

2020: 17.9%

2021: 18.1%

2022: 20.0%

2023:18.6

Italia

2020: 15.9%

2021: 16.4%

2022: 16.5%

2023: 17.1%

ASL CdT

Invasivi

2020: 15.3%

2021: 7.4%

2022: 0%

2023: 2.7%

2024: 6.9 %
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Acinetobacter baumannii

• Ambiente tropicale

• Guerre e disastri naturali

• Ambiente ospedaliero (TI, manovre invasive, patologie associate)

• Tipico andamento epidemico

• Ventilator-associated pneumonia isolates – 12.8 % dei G-

• Central line-associated bloodstream infection isolates – 8.8

• Catheter-associated urinary tract infection isolates – 1.3

• Surgical site infection isolates – 1.3

• Meccanismi di resistenza:

• Oxa type

• MBL (rare ma emergenti)

• AMP-C
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Acinetobacter baumannii
Carbapenemi R (MDRO)

Europa

2020: 37.9%

2021: 39.9%

2022: 36.3%

2023: 40%

Italia

2020: 80.8%

2021: 86.9%

2022: 88.5%

2023: 76 %

ASL CdT

Invasivi

2020: 80%

2021: 0%

2022: 100%

2023: 75%

2024: 22% 
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Acinetobacter baumannii MDR  - ASL Città di Torino
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2050


