
Il contrasto all’antibioticoresistenza: a che punto siamo

Fabio Tumietto

UOC Stewardship Antimicrobica
Dipartimento Interaziendale per la Gestione Integrata del Rischio Infettivo

AUSL Bologna – IRCCS Policlinico di S. Orsola – IRCCS IOR Bologna – AUSL Imola



In
fe

ct
io

n 
Pr

ev
en

tio
n 

Co
nt

ro
l

Antim
icrobial Stew

ardship 

ANTIMICROBICO
RESISTENZA











Current strategies to address MDROs consist of 3 broad categories:

(1) developing new antimicrobial agents

(2) interrupting MDRO cross-transmission

(3) increasing antimicrobial stewardship efforts

Infection Control in the Multidrug-Resistant Era: Tending the Human Microbiome. 
PK Tosh and LC McDonald. CID 2012;54:707-13

Infection control (IC)

Antimicrobial 
Stewardship 
Programs (AMS)

Focus on Italy:

low adherence to infection control practices 

contributes to high rates of colonization with MDRO
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892.683

+1,5% 

-9,23%

0-14 anni over 65

+3,32%
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A retrospective observational study enrolling all consecutive adult patients admitted with a BSI to the ED of Niguarda Hospital, Italy, from
Jan 2019 to Dec 2021 was performed. 757 pts were enrolled: 14.1% with septic shock. 156 (20%) patients had a BSI caused by MDRO.

GNB 552 (63%)

Escherichia coli 336 (40.4) ESBL   75 (9.0) CPE 1 (0.1)

Klebsiella pneumoniae 69 (8.3) ESBL 16 (1.9)           CPE 6 (0.7)

Proteus mirabilis 28 (3.4) ESBL producers 9 (1.1)

Enterobacter spp. 22 (2.6) ESBL producers 6 (0.7)

Pseudomonas aeruginosa 47 (5.69) MDR 7 (0.8)

GPB 280 (33.7)

Staphylococcus aureus 105 (12.6) MRSA 29 (3.5)

CoNSb 31 (3.7)

Enterococcus faecalis 30 (3.6)

Enterococcus faecium 15 (1.8) VRE 4 (0.5)

Streptococcus pneumoniae 29 (3.4)

Bloodstream infections due to MDRO in the emergency department: prevalence, risk factors and outcomes—a
retrospective observational study.

Capsoni N et al, Intern Emerg Med 2025; 20:573–583

12.7%



Metropolitan Area of Bologna:
AMR profiles from community urine cultures 

analyzed across various age and collected at ED’s



Antibiotics 2023, 12, 126. 
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The New Antibiotic Mantra—“Shorter Is Better”
B Spellberg. JAMA Intern Med 2016; 176: 1254–1255

The perceived need to treat beyond resolution of symptoms was driven by a desire to prevent relapses. 

However, the recurrent infections seen in the case series were caused by isolates with distinct bacterial serotypes, indicative of 

reinfection rather than relapse. 

It is unclear how this confused desire to prevent reinfections subsequently transformed into the illogical dogma that antibiotic 

resistance could be prevented by continuing therapy beyond resolution of symptoms



Infectious Diseases unit

Metro Microbiology

Medical representatives, Head-Nurses
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Metro Central Laboratory
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Pharmaceutical 
department

Metro Dpt Integrated Management of Infectious Risk

Medical representatives, Head-Nurses

ID consultants

Infectious diseases Unit

General Practitioner

Metro Microbiology

Metro Central Laboratory

Antimicrobial Stewardship Unit

Clinical 
Pharmacology
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FORMAZIONE  2025

42 ore40 ore12 ore 25 ore

Teleconsulto

Territorio

40 ore

Ospedale

Governance innovativa 
contro le resistenze microbiche in area metropolitana Bolognese



1. LOCAL/COMMUNITY SETTING 
Monitoring of consumption activities in the local community;

•Training and feedback;

•Metropolitan policies on the appropriate use of antibiotics;

Program 2025/2026:
•Telemedicine between GP (General Practitioner) and Specialist
•Bio-markers in community medicine
•DiMeVet (Department of Veterinary Medicine) and pets
•Training & information for citizens



OBIETTIVI RER territorio

Spesa antibatterici sistemici territorio
 2025 vs 2024

AUSLBO  -930.000€
AUSL IMOLA -165.191 €
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2. HT TRANSITION OF CARE 
•Monitoring of specialist prescriptions at discharge and during specialist outpatient activities;

•OPAT (Outpatient Parenteral Antimicrobial Therapy) and activation methods;

•Company/Hospital documents on the appropriate use of antibiotics;

•Syndromic diagnosis - therapy in the ER (Emergency Room) - discharge/follow-up



DM 77/2022
 NUOVI MODELLI E STANDARD PER LO SVILUPPO 

DELL’ASSISTENZA TERRITORIALE NEL SSN

Nell’ambito del modello organizzativo per l’attuazione 
dell’assistenza domiciliare, definito dalle linee guida 
Ministeriali (DM 77/202), affinchè la casa possa diventare 
il luogo privilegiato dell’assistenza, il potenziamento delle 
cure domiciliari è azione strategica per lo sviluppo 
dell’assistenza territoriale SSN.



OBIETTIVO

Assicurare la continuità 

assistenziale nella transizione tra 

setting di cura al fine di evitare 

l’ospedalizzazione o 

prolungarne la durata di 

degenza per la sola 

somministrazione di farmaci per 

via parenterale.

OPAT

GESTIONE TERAPIA 
ANTIMICROBICA 

PERSONALIZZATA 

PINT 65 
AUSLBO/AOUBO/AUSLIMOLA

2023
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OUTPATIENT PARENTERAL  ANTIMICROBIAL THERAPY
Somministrazione farmaci H/OSP sul territorio : 

Presso l’ambulatorio infermieristico di riferimento per area geografica di
residenza, in caso di paziente autonomo
(IO 030 AUSLBO gestione della terapia farmacologica parenterale negli 
ambulatori infermieristici territoriali e ospedalieri)

a domicilio in caso di paziente non deambulante dai servizi infermieristici domiciliari attivi sul
territorio dell’area metropolitana Bolognese (IO IO 64AUSLBO gestione della terapia 
farmacologica parenterale a domicilio)

in struttura sociosanitaria in caso di presenza di adeguata copertura oraria infermieristica;

PINT 65 AUSLBO/AOUBO/AUSLIMOLA

OUT PATIENT ANTIMICROBIAL THERAPY

GESTIONE TERAPIA ANTIMICROBICA PERSONALIZZATA  SUL TERRITORIO  



Out-patient Parenteral Antimicrobial Therapy

DOSI SOMMINISTRATE SUL TERRITORIO



Out-patient Parenteral Antimicrobial Therapy

DOSI SOMMINISTRATE SUL TERRITORIO



PROGETTO DI RICERCA INDIPENDENTE AUSLBO
Realizzazione di un modello di prosecuzione della terapia antimicrobica parenterale in ambito extra-

ospedaliero (OPAT), guidato da consulenza del Farmacista Ospedaliero: valutazione del beneficio 
organizzativo ed economico – PHOPAT
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3. HOSPITAL SETTING 
•Monitoring of consumption and resistance;

•DDD/100 days of hospitalization monitoring;

•AWaRe monitoring according to WHO;

•Long Lasting therapies monitoring;

•Company/Hospital documents on the appropriate use of antibiotics (surgical prophylaxis);

•Training mission 6.6 PNRR _ Hospital healthcare workers_link doctor;

• CLINICAL AUDITS: PNEUMONIA - UTI (Urinary Tract Infection) 



OBIETTIVI area ospedaliera



-------------------------------------

OBIETTIVI area ospedaliera



50%46% 4%

AUSL Bologna
AUDIT CLINICO POLMONITE di Comunità



One air, one health: air pollution as the missing link between 

the environmental spread of antimicrobial resistance and the 

antimicrobial resistance observed in humans. 

This may be a dual phenomenon: air pollution may increase 

the consumption of antimicrobials and at the same time act as 

an environmental vector of antimicrobial resistance between 

animal and human health.

One air, one health: air pollution in the era of antimicrobial resistance

G Abelenda-Alonso et al, Clin Microbiol Infect 2021;27:947-948



Antimicrobials and Antibiotic-Resistant Bacteria: A Risk to the Environment and to Public Health
L Serwecinska. Water 2020, 12, 3313

Release of antibiotic residues into the environment and human exposure to antimicrobials and antibiotic—resistant bacteria



Association between particulate matter (PM)2·5 air pollution and clinical antibiotic resistance: a 
global analysis

Z Zhou, et al. Lancet Planet Health 2023; 7: e649–59

strong evidence that 
increasing levels of air 
pollution are associated with 
increased risk of antibiotic 
resistance.



…One Health vision ???

Promuovere una visione olistica e collaborativa 

promuovendo l’integrazione di diverse discipline e settori





STRATEGIE… quali efficaci?

La comunicazione al 
cittadino
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STRATEGIE… quali efficaci?
La comunicazione al cittadino

https://youtu.be/-CiytWvUR_A
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Antimicrobial Stewardship is a powerful public health tool 
for reducing the spread of antimicrobial resistance.

Not only hospitals, patients with their complexities and antibiotics, 

but citizens, patients, and a community that also includes 
all care settings and hospitals

from patient safety to community safety
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