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La stewardship
antimicrobica. 

Esperienze in atto.



Global antibiotic consumption by country: 
2000–2015 

Klein EY et al Proc Natl Acad Sci U S A. 2018 Mar 26. pii: 201717295. doi: 10.1073/pnas.1717295115

the antibiotic consumption rate 
increased 39% (11.3–15.7 DDDs 
per 1,000 inhabitants per day)



Dominique L. Monnet, ECDC Meeting ISS Marzo 2019



Marco Cavaleri,  European Medicines Agency, Meeting ISS , Marzo 2019 



ESCMID Definition - 2017
Antimicrobial stewardship is about using antimicrobials responsibly, which involves promoting actions that 
balance both the individual's need for appropriate treatment and the longer-term societal need for sustained 
access to effective therapy.
CMI, November 2017Volume 23, Issue 11, 793–798

Stewardship definitions
Scientific Societies

P. Viale definition- 2016
An activity that optimizes antimicrobial management and includes microbiological work out, drugs
selection, dosing, route and duration of antimicrobial therapy.

F. Menichetti definition - 2018
Il termine antimicrobial stewardship si riferisce ad una serie di interventi coordinati, che hanno lo scopo di 
promuovere l’uso appropriato degli antimicrobici e che indirizzano nella scelta ottimale del farmaco, della 
dose, della durata della terapia e della via di somministrazione.

E. Tacconelli definition - 2019
Define leadership, budget, personnel, your targets, settings. Choose your indicators (including side 
effects). Revise careful national or regional guidelines and stay update new studies on stewardship. Go 
multidisciplinary. 

Some Italian Stakeholders

IDSA definition - 2007
A marriage of infection control (Epidemiologist), and antimicrobial management (Infectious Diseases
specialist) finalized to share the principles of the optimized treatment between the bench to bed
side point of view and the hospital-wide vision. Dellit TH, et al. Clin Infect Dis 2007; 44:159–177



• multidisciplinary
• marriage of infection control (Epidemiologist), 

and antimicrobial management (ID specialist)
• antimicrobials responsibly
• optimized treatment 
• optimizes antimicrobial management
• appropriate treatment
• dosing, route and duration
• choose your indicators

AMS – Shared key words

M. Tinelli, Giornate Infettivologiche «Luigi Sacco», Milano 28-29 maggio 2019



2.300.000 
risultati sul Web alla voce:

«Antimicrobial Stewardship»

L’impatto 
dell’Antimicrobial Stewardship

a livello scientifico e mediatico è 
«gigantesco»



Available guidelines on 
antimicrobial stewardship programmes

• ECDC proposal / guidance: http://ecdc.europa.eu/en/publications/Publications/draft-EU-guidelines-prudent-use-antimicrobials-human-
medicine.pdf

• NICE (UK): https://www.nice.org.uk/guidance/qs121

• Australia : http://www.safetyandquality.gov.au/our-work/healthcare-associated-infection/antimicrobial-stewardship/

• Netherlands, Spain…

• Library on the ECDC website: http://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/guidance-infection-prevention-
control/Pages/guidance-antimicrobial-stewardship.aspx

• Few address the primary care setting

• None for LTCFs in Europe

http://ecdc.europa.eu/en/publications/Publications/draft-EU-guidelines-prudent-use-antimicrobials-human-medicine.pdf
https://www.nice.org.uk/guidance/qs121
http://www.safetyandquality.gov.au/our-work/healthcare-associated-infection/antimicrobial-stewardship/
http://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/guidance-infection-prevention-control/Pages/guidance-antimicrobial-stewardship.aspx


Solo alcuni esempi di protocolli di AMS in Italia…..
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AMS in Italia ed il riscontro mediatico



Considerations about AMS 
in Italy

• Encouraging results obtained to 
optimize antibiotic treatment and 
increase appropriateness

• Local models with different
interventions and  indicators not
always transferables to other settings

• Different personel and resources
employed in each model

M. Tinelli, Giornate Infettivologiche «Luigi Sacco», Milano 28-29 maggio 2019



How to adapt national antibiotic
prescription guidelines to your setting?

• Share national tools that can be customised
(e.g. electronic formats ++)

• Make life simple for prescribers

• Adapt according to local epidemiology, availability of 
antibiotics,  local preferences and culture

• Integrate feedback and stewardship tools, if possible

• Assess compliance / adapt your implementation strategy
based on existing barriers

M. Tinelli, ECCMID 2018, Madrid



“Classic” AMS interventions
 Restrictive: 

selective reporting of laboratory susceptibilities, 
formulary restriction, requiring prior authorization of 
prescriptions by infectious diseases physicians, 
microbiologists, pharmacists etc, therapeutic 
substitutions, automatic stop orders and antibiotic policy 
change strategies including cycling, rotation and cross-
over studies.

 Persuasive:
distribution of educational materials; educational
meetings; local consensus processes; educational
outreach visits; local opinion leaders; reminders provided
verbally, on paper or on computer; audit and feedback.

Cochrane Database of Systematic Reviews 30 APR 2013 DOI: 10.1002/14651858.CD003543.pub3 



• Use vs no use?

• Which drug or combination?

• De-escalation?

• Dose?

• Route?

• Duration?

• Empirical/definitive/prophylaxis

AMS rationale

Jesús Rodríguez Baño, AMIT 2013



Primary AMS metrics

• Microbiological diagnosis

• Microbiological resistance

• Antimicrobial use 

• Clinical outcomes

F. Menichetti, AMIT 2019



Identificazione (ID)
Antibiogramma (AB)

Gram ID BIOCHIM

1-2 h

IncubazionePrelievo

ABPositivizzazione AB 
preliminare

ID BIOCHIM
preliminare

16 -24 h >= 48 h

2 – 120 h
media 22 h

I tempi “tradizionali” delle analisi
batteriologiche (emocoltura)

Courtesy, G. Rossolini



NAAT + microarray
Verigene® GN

Results in 1.5 hrs

Lateral flow 
immunochromatography

assays (LFIA)

Results in 10-15 min

SME/Mass
spectrometry/
metagenomics

<6h

direct
imaging

Wet-Lab unit

I tempi “rapidi” delle
analisi batteriologiche

(emocoltura)



Messacar et al – JCM 2017

Diagnostic stewardship + Antimicrobial stewardship



Durata terapia antibiotica

• LG spesso indicano durate estese e “fisse” (ad 
es.: per endocarditi, infezioni osteo-articolari, 
etc)

• Prevale giudizio clinico sul singolo paziente 
(defervescenza per 3-5 giorni, miglioramento 
clinico)

• Terapie di più breve durata: meno impatto 
sulla flora intestinale (microbioma) e degenza 
più breve



Time receiving antibiotic treatment was significantly longer in the control than the intervention group 
(median, 10 days [interquartile range, 10-11] vs 5 days [interquartile range, 5-6.5], respectively;P < .001).

Duration of Antibiotic Treatment in Community-Acquired
Pneumonia: A Multicenter Randomized Clinical Trial.             

CLINICAL SUCCESS RATES AMONG DIFFERENT SEVERITY GROUPS

Uranga A et al, JAMA Intern Med. 2016;176:1257-1265



Overview of systematic reviews assessing the evidence for 
shorter versus longer duration antibiotic treatment for bacterial 

infections in secondary care.

Four reviews were rated high quality, and two of moderate quality. 

In adults
no difference between shorter versus longer duration in clinical resolution rates 
for 

Peritonitis (RR 1.03, 95% CI 0.98 to 1.09, I2 = 0%), v
Ventilator-associated pneumonia (RR 0.93; 95% CI 0.81 to 1.08, I2 = 24%), 
Acute pyelonephritis/bacteremic UTI (RR 1.00, 95% CI 0.46 to 2.18). 

In children
there was no difference in clinical resolution rates for 

Pneumonia (RR 0.98, 95% CI 0.91 to 1.04, I2 = 48%), 
Pyelonephritis (RR 0.95, 95% CI 0.88 to 1.04) 
confirmed Bacterial Meningitis (RR 1.02, 95% CI 0.93 to 1.11, I2 = 0%).

Onakpoy IJ et al, PLoS ONE 2018 13(3): e0194858



Measure Short Prolonged OR 95% CI

Recurrent BSI (%) 1.3% 2.3% 1.32 0.48-3.41

CDI (%) 1.81% 1.6% 1.16 0.39-3.51

Incident MDRO (%) 4.4% 7.3% 0.59 0.32-1.09

Comparing the Outcomes of Adults With Enterobacteriaceae
Bacteremia Receiving Short-Course Versus Prolonged-Course 

Antibiotic Therapy in a Multicenter, Propensity Score-Matched Cohort.

Secondary outcomes

There were 5 (1.3%) and 9 (2.3%) episodes of recurrent bloodstream infections in the short- and
prolonged-course treatment groups, respectively

CDI occurred in 7 (1.8%) and 6 (1.6%) patients within 30 days

There were 17 (4.4%) reports of incident MDRO in the short-course and 28 (7.3%) in the
prolonged-course treatment groups

Chotiprasitsakul D et al Clin Infect Dis 2018;66:172-177. 



ID specialists were invited to participate in an online cross-sectional survey between Sep and Dec 2016. The questionnaire included 15
clinical vignettes corresponding to common clinical cases with favorable outcomes; part A asked about the antibiotic treatment duration
they usually advise to prescribers and part B asked about the shortest duration they were willing to recommend. A total of 866
participants were included, both clinical microbiologists and ID specialists, of whom 73% (624/854) acting as members of an antibiotic
stewardship team, coming from 58 countries on all continents.

Meningococcal 
meningitis

diabetic foot infection, 
not eligible for surgery

staphylococcal PJI 
1-stage exchange

uncomplicated
erysipelas

uncomplicated
bacterial sinusitis

Escherichia coli
vertebral osteomyelitis

Uncomplicated C-R
K. pneumoniae BSI

Uncomplicated
C-R S.aureus BSI

Uncomplicated
CAP

diffuse peritonitis
with an early source control

First episode of acute otitis 
media in a 2 years old kid

Uncomplicated pyelonephritis
In an adult woman

Complicated pyelonephritis
in an adult woman

acute cholangitis,
treated by biliary drainage

acute exacerbation
of a severe COPD

Are infection specialists recommending short antibiotic treatment 
durations?  An ESCMID international cross-sectional survey

Macheda G et al, J Antimicrob Chemother 2018; 73: 1084–1090

36% of participants (271/749) already advised short durations of
antibiotic therapy (compared with the literature) to prescribers
for more than half of the vignettes and 47% (312/662) were ready
to shorten durations of treatment



AMS: IV-to PO Swith Therapy



TERAPIA PARENTERALE vs. ORALE

INDICAZIONI TERAPIA ORALE

• DOCUMENTATE : Polmoniti, Celluliti,
Pielonefriti , Osteomieliti , Artriti 
settiche………..Endocrditi

• DA VALUTARE: BSI

• DISCUTIBILI: Ascessi cerebrali 

E. Concia, AMIT 2019



Possibility of Early Switch to Oral Antibiotics for 
Patients With MRSA cSSTI in a Pan-EU Studya

• 33.6% of MRSA cSSTI patients 
treated with IV antibiotics met ES 
criteria and potentially could
have discontinued IV therapy
6.0 ± 5.5 days sooner

Nathwani D, et al. Clin Microbiol Infect. 2014 Mar 27. doi: 10.1111/1469-0691.12632.
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Iversen K, Ihlemann N, Gill SU, et al. Partial oral versus intravenous antibiotic treatment of 
endocarditis. N Engl J Med 2019; 380: 415-24. POET trial



AMS ed 
interventi 

istituzionali



PNCAR- Contenuti del piano

Sorveglianza AMR e consumo degli antibiotici in ambito 
umano e veterinario, ICA, Piano Nazionale Residui

Prevenzione e controllo delle infezioni in tutti gli ambiti

Uso corretto degli antibiotici (compresa “Antimicrobial
Stewardship”) 

Formazione

Comunicazione e Informazione 

Ricerca e innovazione

In ogni sezione: 

premessa,

stato dell’arte 

azioni previste a livello centrale e regionale 

indicatori a livello centrale e regionale

F. Maraglino, AMIT 209, Milano



PNCAR: AZIONI REGIONALI
• Emanazione di un documento regionale sull’organizzazione 

per l’antimicrobial stewardship (entro il 2018) 
???????????????

• Inserimento formale del core curriculum per i medici ed il 
personale addetto al controllo delle infezioni e a programmi di 
antimicrobial stewardship tra i criteri di assunzione a livello 
regionale e aziendale (entro il 2018)

M-L. Moro, Kickoff meeting – 21 e 22 marzo 2019, ISS, Roma 



S. Iannazzo - Kickoff meeting – 21 e 22 marzo 2019, ISS, Roma 



S. Iannazzo - Kickoff meeting – 21 e 22 marzo 2019, ISS, Roma 

Previsto per fine 2019



19 Maggio 2019

Le Regioni/PA adottino e attuino un programma per la prevenzione e il 
controllo delle ICA e delle AMR coerente con le evidenze internazionali e 

con quanto previsto dai piani nazionali (es. PNCAR [12]). 

Piena attuazione dei programmi ministeriali come il PNCAR in tutte le sue aree 
di azione: 
▪ sorveglianza dell’AMR e delle ICA; 
▪ Piano Nazionale Residui; 
▪ sorveglianza dei consumi di antibiotici nel settore umano e veterinario; 
▪ prevenzione e controllo delle ICA e delle malattie infettive e zoonosi; 
▪ uso corretto di antibiotici; 
▪ comunicazione e informazione; 
▪ formazione; 
▪ ricerca e innovazione; 



Clinical Infectious Diseases 2014;58(1):22–8

Risk-Adjusted Outcomes for Stays Receiving Early Versus Late Infectious Diseases Interventions

Summary Statistics of Patient Condition The ID intervention cohort demonstrated significantly 
lower mortality (odds ratio [OR], 0.87; 95%
confidence interval [CI], .83 to .91) and readmissions (OR, 
0.96; 95% CI, .93 to .99) than the non-ID intervention
cohort.; the ID intervention cohort ICU LOS was 3.7% 
shorter (95% CI, −5.5% to −1.9%). 
Patients receiving ID intervention within 2 days of 
admission had significantly lower 30-day mortality and 
readmission, hospital and ICU length of stay, and Medicare 
charges and payments compared with patients receiving 
later ID interventions.

ID interventions are associated with 
improved patient outcomes. Early ID 
interventions are also associated with 
reduced costs for Medicare beneficiaries 
with select infections.



Menichetti et al, Journal of Chemotherapy, 2018



A review of the impact of infectious disease specialists (IDSs) on the quality and 
quantity of antibiotic use in acute-care hospitals, and discuss the main factors that could 
limit the efficacy of IDS recommendations. A total of 31 studies were included in this 
review, with a wide range of infections, hospital settings, and types of antibiotic 
prescription.

ID intervention was associated with a significant 
improvement in the appropriateness of antibiotic 

prescribing as compared with prescriptions without any 
IDS input, and with decreased antibiotic consumption.

Clin Microbiol Infect 2014; 20: 963–972





ATBS/AMR Funding in Europe 2018
Funding and research opportunities

OCSE, 2018



DOCUMENTO SIMIT 2019-2020.
Sviluppo di documenti di linee-guida o “buone 

pratiche cliniche”. 

Stewardship
antimicrobica. 

Organizzazione, Budget, Pianificazione e 
Formazione. 

«Ongoing»



An incomparable, unique opportunity 

to improve the approach to the 

infectious risk, by a more 

standardized  approach

AMS: our goal 


