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The worrying reality in the field of Italian epidemiology that combines a high 
consumption of antibiotics with an high level of antimicrobial resistance does not 
appear to be justified. 

In fact, our National Health Service is not suffering from a relevant lack of resources, 
our hospital facilities are not generally inadequate and our health-care professionals 
(doctors, nurses) cannot be considered unprepared.

What would appear to be missing, therefore, is the capacity to transfer to daily care 
practice what is correctly reported in Recommendations and Guidelines (good use of 
antibiotics, good healthcare assistance). 
 
Probably, the staff training on antibiotic use and infection control is inadequate or too 
theoretical and verification tools are often lacking: there is no feedback regarding the 
quality and the results of our work. 

There is also a substantial disparity at a regional level: twenty-one different realities 
that can only produce inhomogeneous responses, nationwide and in the hospitals, 
that are reflected in a wide variation in the quality of the healthcare services provided, 
with a classic North-South gradient. 

The idea of a specific “Guide” that sets out the priorities of action that help to 
transform good intentions into consolidated reality, would seem a natural choice for a 
recently-established, multidisciplinary scientific society such as GISA (Gruppo Italiano 
per la Stewardship Antimicrobica – Italian Group for Antimicrobial Stewardship) that 
promote the culture of appropriateness in the treatment of infections and in the 
control of antimicrobial resistance.

We have realize the Decalogue with the aid of top level specialists in the various fields 
(hygienists, microbiologists, pharmacologists,pharmacist, infectious diseases), and we 
are now proposing it to the national and international scientific community and to 
the representatives of the various institutions and political fields, firmly convinced 
that One Health approach, which focus on human and animal health, and also on 
environmental protection, is the only strategy potentially able to dealing with the 
challenge of antimicrobial resistance, which, according to current estimates, could 
cause up to 10 million deaths within the year 2050. 

Francesco Menichetti
Professor of Infectious Diseases, University of Pisa
President of GISA (Italian Group for Antimicrobial Stewardship)

INTRODUCTION



FABIO ARENA 
Department of Medical Biotechnologies, University of Siena 

LUCA BUSANI 
Department of Infectious Diseases, Istituto Superiore di Sanità (National Board of Health), Rome

FRANCESCO G. DE ROSA, SILVIA CORCIONE, LUCA SCAGLIONE, GIOVANNI DI PERRI
Department of Medical Sciences, University of Turin

PIER LUIGI LOPALCO
Department of Translational Research and New Technologies in Medicine and Surgery,
University of Pisa

FRANCESCO MENICHETTI
Department of Infectious Diseases, University of Pisa
President of GISA (Italian Group for Antimicrobial Stewardship)

ANDREA NOVELLI, ELIA ROSI
Department of Health Sciences, Section of Clinical Pharmacology and Oncology, University of Florence

ANGELO PAN, ALESSIA ZONCADA
Department of Infectious Diseases, Social-Health Territorial Trust, ASST Cremona 
 
GIAN MARIA ROSSOLINI
Department of Experimental and Clinical Medicine, University of Florence; 
Clinical Microbiology and Virology Unit, Careggi University Hospital, Florence    
 
CARLO TASCINI
Department of Infectious Diseases, Cotugno Hospital, Naples

BRUNO VIAGGI
Department of Anesthesiology, Careggi University Hospital, Florence
CTS GiViTi Mario Negri Institute for pharmacological Research, Ranica (BG)



PREVENTION OF INFECTIONS

1.  VACCINES IN ADULTS & THE COMPROMISED HOST
  Pier Luigi Lopalco, Pisa

2.  ANTIBIOTIC PROPHYLAXIS IN SURGERY AND IN THE COMPROMISED HOST
  Carlo Tascini, Naples

CONTAINMENT OF ANTIMICROBIAL RESISTANCE (AMR)

3.  INFECTION CONTROL 
  Angelo Pan, Alessia Zoncada, Cremona 

4.  CONTROL OF THE USE OF ANTIMICROBIALS IN FARMING ANIMALS AND RISK 
  RELATED TO THEIR RESIDUES IN FOOD OF ANIMAL ORIGIN 
  Luca Busani, Rome

RAPID DIAGNOSIS OF BACTERIAL INFECTIONS AND AMR

5.  ROLE OF SURROGATE MARKERS
  Bruno Viaggi, Florence

6. 7. MICROBIOLOGICAL DIAGNOSIS AND ANTIMICROBIAL SUSCEPTIBILITY TESTING (AST)
  Gian Maria Rossolini, Florence; Fabio Arena, Siena

APPROPRIATE USE OF ANTIBIOTICS AND AMR CONTAINMENT

8.  ANTIBIOTICS MANAGEMENT STRATEGIES
  Francesco G. De Rosa, Silvia Corcione, Luca Scaglione, Giovanni Di Perri, Turin

9.  THE PHARMACOLOGY LABORATORY FOR ANTIBIOTICS OPTIMIZATION 
  Andrea Novelli, Elia Rosi, Florence

10. ANTIMICROBIAL STEWARDSHIP PROGRAM
  Francesco Menichetti, Pisa

DECALOGUE FOR THE APPROPRIATE USE OF ANTIBIOTICS IN INFECTIONS 
AND THE CONTROL OF ANTIMICROBIAL RESISTANCE IN ITALY



6

TABLE OF CONTENTS

PREVENTION OF INFECTIONS

1.  VACCINES IN ADULTS & THE COMPROMISED HOST page 10
  Pier Luigi Lopalco

• Ensuring an appropriate immunization coverage for selected diseases has a positive impact on antimicrobial use and, 
consequently, on antimicrobial resistance. 

• A multi-component vaccination strategy should be implemented in order to maximize the impact of vaccination on 
antimicrobial resistance. 

• The following actions should be carried out:
1. Maintain high coverage levels with hexavalent vaccines and pneumococcal conjugate vaccines, and improve 

vaccination coverage for meningococcal vaccination during childhood.
2. Reinforce the vaccination of risk groups, implementing new and more effective strategies. Hospitalization can be 

an excellent opportunity, and vaccine could be administered before hospital discharge to all patients belonging to 
risk groups.

3. Vaccine coverage for the influenza and pneumococcal vaccine among people aged 65 and over must be improved.
4. Healthcare workers must be vaccinated against influenza.
5. Effective communication strategies should be implemented, in order to fight vaccine hesitancy.

2.  ANTIBIOTIC PROPHYLAXIS IN SURGERY AND IN THE COMPROMISED HOST page 14
  Carlo Tascini

1. Promote reference guidelines either for bacterial prophylaxis in surgery or in the compromised host.
2. Promote the multidisciplinary approach needed to produce adequate guidelines.
3. Implementation of the adherence to reference prophylaxis guidelines.
4. Intervention strategy, to reduce the inappropriate use of antimicrobials in surgical prophylaxis (drug, dose, route of 

administration, duration).
5. Intervention strategy, to increase the appropriate use of medical prophylaxis in the compromised host (i.e. 

neutropenia).

 
CONTAINMENT OF ANTIMICROBIAL RESISTANCE (AMR)

3.  INFECTION CONTROL page 18
  Angelo Pan, Alessia Zoncada

1. Define IC as a key priority of the health-care system, both at national and regional level
• Support actions on HAI & antimicrobial resistance, through communication and education at all levels within the 

health care system; 
• Involvement of Ministry of Health & Board of Heath (Istituto Superiore di Sanità)
• Involvement of selected Scientific Societies;
• Mandatory training programs during the various education degree, in school and within the ECM programs, on HAI 

for all health-care workers;
• Definition of new national guidelines in critical settings (eg. carbapenemase-producing Enterobacteriaceae – CPE).
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2. Awareness campaign for hospital administrators (Direzioni Aziendali, Assessorati alla Salute, Agenzie di Sanità)
• Regional IC teams with shared programs; 
• Resources (budget, research funds).

3. Management of HAI data
• Evaluation of the adherence to already available IC national guidelines (eg. Compendium INF OSS, MRSA);
• Wider (mandatory?) participation in the already available national surveillance systems (SSI – SNICh and infections 

in intensive care unit – SITIN) by all regions;
• Definition of a program for new national surveillance systems on critical aspects: CLABSI, VAP, CAUTI, C. difficile.

4.   CONTROL OF THE USE OF ANTIMICROBIALS IN FARMING ANIMALS AND RISK 
  RELATED TO THEIR RESIDUES IN FOOD OF ANIMAL ORIGIN  page 24
  Luca Busani

1. Set targets for a reduction in the use of antimicrobials in farming animals. 
2. Restrictions on the use of the critical antibiotics in farming animals and pets.
3. Reduction in the environmental dispersal of antibiotics through animal waste and manure and the residues of 

antibiotics in food of animal origin.
4. Improvement of the integrated surveillance on the use of antimicrobials and on the spread of the antimicrobial 

resistance in both medical and veterinary settings.
5. Raise awareness on the health risks related to antimicrobial resistance, including the incautious use and abuse of 

antimicrobials in animals.
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5.   ROLE OF SURROGATE MARKERS page 28
  Bruno Viaggi

1. There is clear evidence supporting the use of Procalcitonin (PCT) as part of a multi-parameter evaluation of the 
management of infections in septic patients

2. PCT-guided antibiotic therapy leads to a significant reduction in the number of days of antibiotic exposure, a lower 
drug-related effect, and a lower rate of antibiotic resistance.

3. PCT value should be contextualized and interpreted within the clinical context.
4. The dynamic change in PCT in the first 48-72 hours expresses the predictive value of survival and efficacy of the 

antibiotic therapy, with a significant impact on the patient’s survival outcome.
5. Using PCT, a clinician can also differentiate, or rather hypothesize, a Gram-negative or a Gram-positive bacterial 

infection and, focusing on the Negative Predictive Value (NPV) of this biomarker, in the presence of septic conditions, 
a PCT value of <2 ng/mL can strengthen the clinical suspicion of fungal etymology, thus leading to a more targeted 
rapid diagnosis.

6. In the presence of sepsis/septic shock with negative or extremely low PCT, due to the severity of the clinical picture, 
a careful clinician should quickly address the diagnosis towards the exclusion of clinical pictures such as deep 
abscesses and/or compartmentalised collection, meningitis/ventriculitis, endocarditis without embolism, specific 
atypical pneumonia, BSI caused by CoNS or by fungi.
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6.7. MICROBIOLOGICAL DIAGNOSIS AND ANTIMICROBIAL SUSCEPTIBILITY TESTING (AST)  page 32
  Gian Maria Rossolini, Fabio Arena

1. To produce on a regular basis (at least at semi-annual intervals) reports on cumulative AST data stratified at the 
hospital level, to assist ASPs (Antibiotic stewardship programs) in developing local guidelines for empiric therapy.

2. To make any possible effort to reduce pathogen identification and AST Turn Around Times (adopt MALDI-TOF, 
fast phenotypic methods and molecular diagnostic systems for microbial ID and detection of key resistance 
mechanisms).

3. To design personalized diagnostic workflows and rationalize the use of new technologies adopting patient 
stratification criteria (severity of illness and/or risk of rapid clinical progression).

4. To actively support ASP components and other clinicians in the CML (Clinical Microbiology Laboratory)  
results interpretation.
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8.   ANTIBIOTICS MANAGEMENT STRATEGIES page 34
  Francesco G. De Rosa, Silvia Corcione, Luca Scaglione, Giovanni Di Perri

1. Fight the spiral of empirism through the systematic search for bacterial etiology.
2. Always monitor local epidemiological and resistance data at hospital level, to adapt empiric antibiotic regimens.
3. Try to gradually decrease empiric broad-spectrum combination antibiotic therapy switching to a targeted,  

narrow-spectrum, antibiotic therapy as soon as possible. 
4. Try to identify high-risk patients (i.e. rectal colonization by MDR bacteria) deserving a targeted empiric antibiotic 

approach.
5. Try to reduce the duration of the antibiotic therapy course (i.e. using PCT).

9.   THE PHARMACOLOGY LABORATORY FOR ANTIBIOTICS OPTIMIZATION page 38
  Andrea Novelli, Elia Rosi

1. Raise awareness on the pharmacological factors related to the clinical & microbiological failure and the potential 
emergence of AMR: inappropriate selection of the antimicrobial agent, unsuitable dosing, administration modality 
and duration of therapy. Select the most appropriate administration modality according to pharmacokinetic/ 
pharmacodynamic parameters.

2. Remember that standard susceptibility breakpoints, mainly in severely ill patients, may be inaccurate for the 
clinical scenario, due to patient related modification of main kinetic parameters.

3. PD index for both concentration-dependent (Cmax/MIC; AUC/MIC) and time-dependent antibiotics (T/MIC) may be 
influenced either increasing drug dosing or reducing MIC through combination of antibiotics.  

4. In critically-ill patients therapeutic drug monitoring (TDM) may be useful to optimize drug dosing, both for 
increasing efficacy and reducing toxicity.

5. Promote awareness of the need for pharmacological laboratories for optimizing the use of antibiotic. 
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10. ANTIMICROBIAL STEWARDSHIP PROGRAM  page 42
  Francesco Menichetti

1. Public awareness campaign at political and government level 
• Support actions on HCA-I & antimicrobial resistance, to promote new rules for a “fast-track” registration of new 

antibiotics (AIFA, EMA)
• Involvement of Ministry of Health, Board of Health (Istituto Superiore di Sanità), Scientific Societies
• National recommendations for the ASP
• Lobbying activities

2. Awareness campaign for hospital administrators (Direzioni Aziendali, Assessorati alla Salute, Agenzie di Sanità)
• Resources (budget, research funds)

3. Management of the new antibiotics
• Multidisciplinary & fair guidelines and recommendations
• Shared management of AIFA’s form between ID consultant & specialist 
• Clear and consistent rules on the “off-label” use of the new antibiotics
• Supervision of the hospital pharmacist 

4. “One-Health” approach
• Involvement of the general practitioner 
• DTP (diagnostic & therapeutic plan) for the more common infections (i.e. URTI).




