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Disclaimer 
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The views and opinions expressed in 
this presentation are those of the 
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2020 was a “special” year 

Diaz Högberg et al. Euro Surveill 2021 Nov;26(46):2101020.  

Consumption of antibacterials for systemic use (ATC group J01) in the community, 
population-weighted mean, by ATC group, 29 EU/EEA countries, 2016–2020 

• 18.3% decrease in antibiotic 
consumption between 2019 and 2020 
 

• −3.35 DDD/1000 inhabitants/day 
 

• Largest annual decrease in the ESAC’s 
two-decade history 
 

• Decrease observed in 26 of 27 countries 
reporting data on community use in 
2019 and 2020 
 

• Larger decrease in countries with high 
baseline use 
 

• Reduced access to primary care as main 
driver ? 



Antimicrobial consumption in the EU/EEA (ESAC-Net) 

• Mean consumption of 
antibacterials for systemic 
use*:16.4 DDD per 1000 
inhabitants per day  

 

• Country range: 8.5–28.9 
• Variation by a factor of 3.4 

 

• Italy: 18.4 DID 

https://www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-consumption-europe-2020 *community and hospital sector combined 



Regional variation in antibiotic use 

https://www.santepubliquefrance.fr/maladies-et-traumatismes/infections-associees-aux-soins-et-resistance-aux-antibiotiques/resistance-aux-
antibiotiques/documents/rapport-synthese/consommation-d-antibiotiques-en-secteur-de-ville-en-france-2010-2020 



But what 
about 

quality of 
use ? 



Antibiotics are categorized into three groups 
 

 

Reserve 

Watch 

Access 

Often 1st or 2nd choice 
for common infectious 
syndromes 

Higher  
“resistance potential” 

Lower  
“resistance potential” 

“Last-resort” options 
against MDRO 

Essential Access, Watch 
and Reserve antibiotics 
need to be accessible 
and affordable for those 
who need them! 

https://www.who.int/publications/i/item/2021-aware-classification 



WHO’s 13th General Program of Work 
antibiotic use indicator 
• Access group antibiotics at ≥60% of overall antibiotic consumption 

Amikacin Azithromycin 

Amoxicillin Cefixime 

Amoxicillin/clavulanic-acid Cefotaxime 

Ampicillin Ceftazidime 

Benzathine-benzylpenicillin Ceftriaxone 

Benzylpenicillin Cefuroxime 

Cefalexin Ciprofloxacin 

Cefazolin Clarithromycin 

Chloramphenicol Meropenem 

Clindamycin Piperacillin/tazobactam 

Cloxacillin Vancomycin (IV) 

Doxycycline Vancomycin (oral) 

Gentamicin Cefiderocol 

Metronidazole Ceftazidime/avibactam 

Nitrofurantoin Colistin (IV) 

Phenoxymethylpenicillin Fosfomycin (IV) 

Procaine-benzylpenicillin Linezolid 

Spectinomycin Meropenem/vaborbactam 

Sulfamethoxazole/TMP Plazomicin 

Trimethoprim Polymyxin B (IV) 

Antibiotics on the WHO model 

list of essential medicines - 22nd 

list, 2021 
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Results of primary analysis  
(all MDROs combined) 

Weakest association for 1° 
gen. cephalosporins (Access) 
 
Strongest associations for: 

 - linezolid (Reserve) 
 - carbapenems (Watch) 
 - tigecycline (Reserve) 

Evaluation of the association of prior 
exposure to WHO AWaRe antibiotics 
and isolation of multidrug-resistant 
bacteria: a systematic review and meta-
analysis 

Slide courtesy of Dr. Giorgia Sulis and Dr. Sumanth Gandra; manuscript under peer-review  



Variations in the Consumption of Antimicrobial Medicines in the European Region, 2014-2018:  
Findings and Implications from ESAC-Net and WHO Europe 

Robertson et al. Front Pharmacol. 2021 Jun 17;12:639207. 



Robertson et al. Front Pharmacol. 2021 Jun 17;12:639207. 



The WHO AWaRe antibiotic book 

• Definition(s) 
• Epidemiology 
• Diagnosis (link with essential diagnostics 

list ) 
• Dose (standard; not taking into account 

renal dosing) 
• Duration (favoring shorter duration) 
• Based on review of literature and 

guidelines and expert input (antibiotic 
working group) 

• Separate chapters for Reserve antibiotics 
on the EML 

•  A more comprehensive resource to improve antibiotic use 

• First & second choice essential antibiotics • Additional general information regarding 



Variations in the Consumption of Antimicrobial 
Medicines in the European Region, 2014-2018:  
Findings and Implications from ESAC-Net and WHO 
Europe 

Robertson et al. Front Pharmacol. 2021 Jun 17;12:639207. 

Infection  
(in alphabetical order) 

Can it be safely treated 
without antibiotics? 

Type of antibiotic 
(if indicated) 

Bronchitis Yes 

COPD exacerbations  Yes, in most mild cases Access 
Dental infections Yes, in most mild cases Access 

 
Otitis media Yes, in most mild cases Access 

 
Pharyngitis Yes, in most mild cases Access 

 
Sinusitis Yes, in most mild cases Access 

 
Skin and soft tissue 
infections (mild) 

Only for certain conditions 
and in certain patients 

Access 

 
Urinary tract infection 
(lower) 

Only in a few patients with 
no risk factors for 

complicated infections 

Access 

 

WHO AWaRe Antibiotic Book (draft) 

The 60% target is conservative! 



Single metrics should not be overinterpreted 
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Large variation also in antibiotic use among 
hospitals 

Schweickert et al. J Antimicrob Chemother . 2018 Dec 1;73(12):3505-3. 

Antibiotic use data from 137 German acute care hospitals (2015/16) 

 

All hospital types 

Primary and secondary 

care hospitals 

Tertiary care  

hospitals 

DDD/100 PD 
% 

DDD/100 PD 
% 

DDD/100 PD 
% 

median IQR median IQR median IQR 

Overall  

use 

55.4  48.4–

62.2  

53.5  47.8–

60.6  

  60.7  49.9–

66.1  

Watch 

antibiotics 

22.9  18.8–

26.8  

42.2  22.8  18.7–

26.7  

43.3  23.6  19.1–

28.8 

41.2 

DDD= defined daily doses; PD= patient days 



Large variation also in antibiotic use among 
hospitals 

Schweickert et al. J Antimicrob Chemother . 2018 Dec 1;73(12):3505-3. 

Antibiotic use data from 137 German acute care hospitals (2015/16) 

42% Watch 



Antimicrobial resistance 

https://www.bag.admin.ch/bag/en/home/krankheiten/infektionskrankheiten-bekaempfen/antibiotikaresistenzen/wie-breiten-sich-antibiotikaresistenzen-aus-.html 



Estimating the impact of AMR on clinical 
outcomes is difficult 

Global deaths (counts) attributable to bacterial antimicrobial resistance by pathogen, 2019 

Lancet. 2022 Feb 12;399(10325):629-655. Cassini et al. Lancet Infect Dis. 2019 Jan;19(1):56-66. 



Hospital-acquired pathogens are 
probably the key concern in 
Europe* 

• High percentages of resistance to third-
generation cephalosporins and 
carbapenems in K. pneumoniae 

 

• High percentages of carbapenem 
resistant Acinetobacter spp. 

https://www.who.int/medicines/publications/WHO-PPL-
Short_Summary_25Feb-ET_NM_WHO.pdf 

*With the exception of 3rd generation cephalosporin-resistant E. coli 



WHO Regional Office for Europe/European Centre for Disease Prevention and Control.  
Antimicrobial resistance surveillance in Europe 2022 – 2020 data 

Carbapenem-resistant Klebsiella pneumoniae 



WHO Regional Office for Europe/European Centre for Disease Prevention and Control.  
Antimicrobial resistance surveillance in Europe 2022 – 2020 data 

Carbapenem-resistant Acinetobacter spp. 



WHO Regional Office for Europe/European Centre for Disease Prevention and Control.  
Antimicrobial resistance surveillance in Europe 2022 – 2020 data 

Third generation cephalosporin-resistant E. coli 





Antibiotic use and antibiotic resistance in 
Europe - conclusions 

• Large, mostly unexplained variation in the quantity and quality of antibiotic use among countries 
and regions 

• Too many countries do not reach the (conservative) 60% Access target 

• There is a need for metrics that better capture the quality of antibiotic use 

• For many countries the aim should probably be to 
• Reduce overall antibiotic use to the level of lowest use in Europe in primary care and the 

hospital 
• Decrease the use of Watch antibiotics 
• Improve infection control 

• How to do it (the more difficult question): guidance, education, campaigns, incentives, audit and 
feedback, decision support, antimicrobial stewardship programs, etc. …. 

 
 



Grazie ! 


