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Non communicable diseases

Global influenza pandemic
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Ebola & other emerging pathogens

Weak primary health care

Dengue

HIVVaccine hesitancy

Antimicrobial resistance
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2000 BC eat this root

1000 AD this root is idolatry, say a prayer instead!  

1850 AD this prayer is superstition! Drink this potion instead

1920 AD this potion is snake’s oil!  Take this pill

1945 AD this pill is ineffective. Thake this penicillin

1955 AD HOPS! The bacterium has mutated … thake this teracycline

1960-99 AD  after many others «HOPS» …

Now, take this incredibly potent antiobiotic…

2000s AD       We have lost all antibiotics! 

Then…. Eat this root!

History of Medicine...



OMS: 12 patogeni critici per l’AMR

Priorità: CRITICA

Acinetobacter baumannii, carbapenemi-R

Pseudomonas aeruginosa, carbapenemi-R

Enterobacteriaceae (carbapenemi-R, ESBL- produttori)

Priorità: ALTA

Enterobacter faecium, vancomicino-R

Staphylococcus aureus, meticillino-R, vancomino-I/R

Helycobacter pylori, claritromicina-R

Campylobacter spp., FQ-R

Salmonellae, FQ-R

Neisseria gonorrhoeae, cefalosporine-R, FQ-R 

Priorità: MEDIA

Streptococcus pneumoniae, penicillino-R

Haemophilus influenzae, ampicillino-R

Shigella spp., FQ-R
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Global priority list of antibiotic-resistant bacteria to guide research, discovery, and development of new antibiotics , WHO 2017
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• 2014: 700000 morti/anno globali 
stimate a causa dell’AMR

• 2050: stimati fino a 10.000.000 
morti/anno

Prof. Francesco Castelli



Prof. Francesco Castelli

O’Neill J. Tackling drug-resistant infections globally: final report and recommendations. London: Review on Antimicrobial Resistance, 2016.
UN Environment programme. Bracing for Superbugs Strengthening environmental action in the One Health response to antimicrobial resistance,  WHO, 2023



Fattori dell’antimicrobiocoresistenza

Fattori 
correlati al 

prescrittore

Fattori 
correlati al 
paziente

Fattori 
correlati al 

farmaco

Fattori 
correlati 

all’ambiente
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GRAM NEGATIVE BACILLI, MULTIDRUG RESISTANT - CHILE: ex ITALY KPC,
NOSOCOMIAL
****************************************************************************
A ProMED-mail post
<http://www.promedmail.org>
ProMED-mail is a program of the
International Society for Infectious Diseases
<http://www.isid.org>

From: Marcela Cifuentes <marcelacifuentesdiaz@gmail.com> [edited]

We report the 1st isolation in our country [Chile] of _Klebsiella pneumoniae_ carbapenemase (KPC)-producing 
[microorganism] in a patient admitted from Italy. The patient has non-Hodgkin lymphoma treatment and renal 
failure on hemodialysis, and he was hospitalized several times in Italy. On 28 Feb [2012, he was] admitted to a 
hospital in Santiago [Chile] to continue treatment. During hospitalization, he developed fever and 
microbiological studies were performed. _K. pneumoniae_ was isolated from urine. The antibiogram showed 
resistance
to quinolones, aminoglycosides, cephalosporins, and carbapenems and susceptible only to tigecycline and 
colistin.

The presence of this bacterium in urine was interpreted as asymptomatic bacteriuria, as central venous 
catheter-associated blood stream infection due to another organism (_Achromobacter denitrificans_) was 
demonstrated.



18



19

Some migrant groups might have an increased risk of 
antibiotic resistance because of poor sanitation or 
overcrowded living conditions, barriers to accessing health
services, or disruptions in treatment during migration and 
on arrival in host countries.

High prevalence rates of AMR in countries of origin or 
transit associated with insufficient health infrastructure, 
antibiotic stewardship, infection prevention and control, 
vaccine coverage, or surveillance—particularly in the 
context of conflict— could increase the risk of bacterial
resistance.

The risk of antibiotic resistance in migrant communities
might be lower than it is in locally born populations in 
Europe because of reduced access and exposure to 
antibiotics or health-care facilities.

Thus, rather than importing antibiotic resistance, migrants
could instead be vulnerable to exposure to AMR 
pathogens in host countries.



Approccio One Health
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ONE HEALTH JOINT PLAN OF ACTION (2022-2026)
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• Sorveglianza dell’uso di antibiotici in agricoltura
• Preferire antibiotici non utilizzati in salute umana
• Uniformare la [antibiotici] per kg di carne

Anticorpi, probiotici, lisine, 
batteriofagi selvatici e ingegnerizzati, 
stimolazione immunitaria e peptidi



Legenda:

Stati arruolati per GLASS-AMR e AMC
Stati arruolati per GLASS-AMR
Stati arruolati per GLASS-AMC
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Global Antimicrobial Resistance and Use Surveillance System (GLASS) Report 2022, WHO 



Infezioni del torrente circolatorio per milione di abitanti

E.Coli resistente 
alle cefalosporine 
di III generazione

MRSA

Prof. Francesco CastelliGlobal Antimicrobial Resistance and Use Surveillance System (GLASS) Report 2022, WHO 



Infezioni del torrente circolatorio per milione di abitanti

Acinetobacter spp. 
carbapenemi-R

K. pneumoniae

carbapenemi-R
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Global Antimicrobial Resistance and Use Surveillance System (GLASS) Report 2022, WHO 



GLASS: Global Antimicrobial Resistance and Use Survellaince System

PROSPETTIVE FUTURE:

• Supporto dei Paesi a basso-medio 
reddito per migliorare la quantità e la 
qualità dei dati di sorveglianza

• Espansione del monitoraggio di AMC

LIMITI:

• I Paesi a basso-medio reddito hanno 
riportato un minor numero di dati 
sulla sorveglianza antibiotica

• Circa la metà dei laboratori non si 
sottopone a controllo esterno di 
qualità

Prof. Francesco Castelli

Global Antimicrobial Resistance and Use Surveillance
System (GLASS) Report 2022, WHO 





TAKE HOME MESSAGE

• L’ANTIMICROBICORESISTENZA è un problema socio-economico globale

• Per combattere l’AMR sono necessari approcci multidisciplinari e sistemi di 
sorveglianza globali

• È necessario implementare le metodiche diagnostiche e le possibilità 
terapeutiche per rallentare la crescita esponenziale dei microrganismi 
resistenti
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