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Background: Monitoring consumption through quality indicators and providing feedback is an important activity 
within programmes for improving antibiotic prescription. This study aims to describe the use of antibiotics for 
systemic use in community setting in Italy and to compare prescription patterns among regions based on quality 
prescription indicators to identify any inter-regional variability.

Methods: The 2021 consumption (calculated as DDDs per 1000 inhabitants per day) of antibiotics for systemic 
use (reimbursed or purchased privately) in community setting were considered. The WHO AWaRe system was 
used to classify antibiotics into Access, Watch and Reserve groups, using the 60% of prescribed antibiotics be
longing to the Access group out of the total DDDs as AWaRe target. The correlation between regional consump
tion and percentages of DDDs in the Access group was assessed through linear regression. A further indicator 
‘ratio of broad to narrow-spectrum antibacterials’ was also calculated to compare the spectrum of prescribed 
antibiotics.

Findings: Overall community antibiotic consumption in Italy in 2021 was 15.6 DDDs per 1000 inhabitants per 
day, with an increasing trend from north (13.0 DDDs) to south (19.5 DDDs) and the percentages of non-reim
bursed consumption decreasing from north (33.1%) to south (21.5%). Only three regions out of 21 reached 
the AWaRe target (regional range 47.4%–62.9%), with a negative correlation between regional consumption 
and percentages of antibiotics belonging to the Access group (correlation coefficient −0.8; R2 = 0.64; P value  
< 0.001). The ‘ratio of broad to narrow-spectrum antibacterials’ was 8.5 at national level, with the highest value 
in the centre (11.0) compared to the south (9.1) and north (7.0).

Conclusion: The percentage of consumption of Access group antibiotics correlates very well with regional con
sumption in Italy, indicating that regions with higher antibiotics consumption also have worse prescribing pat
terns with a greater impact on bacterial resistance. Additional data are needed to better describe prescription 
patterns from an antimicrobial stewardship perspective.
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Introduction
Antibiotic consumption monitoring is essential for setting goals 
and following up activities aimed at optimizing antibiotic use.1

For this reason, the WHO developed the AWaRe system that clas
sifies antibiotics into three groups: Access (narrower spectrum 
agents with lower resistance potential), Watch (broader spec
trum agents and higher resistance potential) and Reserve 

(antibiotics of last resort).1 The WHO’s 13th General Program of 
Work 2019–2023 established a country-level target of at least 
60% of antibiotics belonging to the Access group.1 The AWaRe 
classification system and related target are widely used in 
many countries of the world.2–4

Italy has a consumption of antibiotics higher than the 
European average with frequent use of broad-spectrum agents 
and a strong heterogeneity of consumption between regions.5–8
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This analysis aims to describe the consumption of antibiotics for 
systemic use in community setting in Italy in 2021, including the 
private purchase, by taking in consideration the percentage of 
antibiotic consumption belonging to the Access group and the ra
tio of consumption of broad- to narrow-spectrum antibiotics, and 
to compare prescription patterns among regions.

Methods
The 2021 consumption data for antibiotics reimbursed by the Italian 
National Health Care Service (NHCS) or purchased privately by patients 
(i.e. non-reimbursed) were considered. In Italy, all antibiotics for systemic 
use are reimbursable by NHCS, but sometimes the cost of the antibiotic 
may be borne by the patients when it is not prescribed using the 
National Health Care Service form. This happens especially when the anti
biotic is prescribed by a private doctor (e.g. dentist) and patient prefers to 
go directly to the community pharmacy and pay for the medicine rather 
than go to their general practitioner. The following data sources were 
used: (i) the OsMed flow for medicines dispensed by community pharma
cies and reimbursed by NHCS and (ii) the Drug Traceability flow only for all 
medicines purchased by community pharmacies regardless the 

reimbursement by the NHCS; the private purchase of antibiotics is derived 
by difference comparing sell-in (i.e. Drug Traceability flow) and sell-out 
(i.e. the OsMed flow).

Antibiotics for systemic use were categorized according to the 
Anatomical Therapeutic Chemical (ATC) classification established by 
WHO and DDDs were used as measurement units.9 Consumption was cal
culated as DDDs per 1000 inhabitants per day.5 The percentage of Access 
group antibiotics consumption (Table S1, available as Supplementary data
at JAC-AMR Online) out of the total DDDs was also calculated.1

A further indicator ‘ratio of broad to narrow-spectrum antibacterials’ 
was provided to compare the spectrum of prescribed antibiotics.7,10

Italian regions were grouped into three geographical areas (north, 
centre and south) according to the Italian National Statistics Institute 
(ISTAT) classification.11 To optimize the comparability between regions, 
the population resident in each region was recalculated taking into ac
count the different compositions by age and sex.5

A linear regression was performed to evaluate the correlation 
among overall community consumption at regional level and percen
tages of antibiotics belonging to the Access group. Stata Statistical 
Software (Release 17.0. College Station, TX, USA: StataCorp LLC) was 
used for statistical analysis, with P values <0.05 considered 
significant.

Table 1. Community consumption of antibiotics for systemic use (J01) by region, with the percentage of non-reimbursed antibiotics consumption, 
percentage of antibiotics belonging to the Access group according to WHO AWaRe classification system and the ratio of consumption of broad- to 
narrow-spectrum antibiotics (Italy, 2021)

General population

Region Overall consumptiona Percentage non-reimbursed (%) Percentage in the Access group (%) Ratio b/nb

Bolzano AP 8.1 30.9 60.5 12.0
Friuli-Venezia Giulia 11.0 24.5 62.9 7.0
Veneto 11.9 32.8 56.9 6.5
Trento AP 12.0 20.0 58.5 7.6
Valle d’Aosta 12.3 32.5 57.1 6.3
Emilia-Romagna 12.7 28.3 60.2 6.0
Piedmont 13.2 32.6 57.3 7.9
Liguria 13.7 41.6 57.7 13.7
Lombardy 14.0 34.3 58.8 6.6
All northern regions 13.0 33.1 58.6 7.0
Tuscany 14.1 29.8 58.2 7.0
Marche 15.3 18.3 50.8 10.8
Umbria 15.8 19.6 55.6 10.5
Lazio 17.2 23.3 50.5 15.8
All central regions 15.9 24.5 53.1 11.0
Sardinia 12.3 17.1 49.7 16.7
Molise 16.5 20.0 51.6 8.2
Basilicata 16.8 14.9 51.1 7.7
Abruzzo 17.1 16.4 49.9 14.1
Sicily 18.2 21.4 50.5 7.2
Puglia 18.4 15.8 49.2 10.9
Calabria 19.4 20.6 50.5 7.1
Campania 24.7 26.7 47.4 9.5
All southern regions 19.5 21.5 49.1 9.1
Italy 15.6 26.3 53.6 8.5

aDDDs per 1000 inhabitants per day. 
bRatio of consumption of broad-spectrum penicillins, cephalosporins, macrolides (except erythromycin) and fluoroquinolones to consumption of 
narrow-spectrum penicillins, cephalosporins and erythromycin.
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Results
In Italy in 2021, the community antibiotic use at national level 
was 15.6 DDDs per 1000 inhabitants per day, varying significantly 
by geographical area with an increasing trend from north (13.0 
DDDs) to south (19.5 DDDs) (Table 1). Conversely, considering 
the percentages of non-reimbursed consumption on overall con
sumption, a trend in the opposite direction was observed, with a 
decrease from north (33.1%) to south (21.5%) (Table 1). The geo
graphical variability was more evident when reimbursed and 
non-reimbursed consumption were considered separately, rather 
than overall consumption (coefficients of variation 29%, 31% and 
24%, respectively) (Figure S1). In 2021, both overall and reim
bursed consumption were higher in the southern regions (overall  
= 19.5 DDDs per 1000 inhabitants per day; reimbursed = 15.3 
DDDs per 1000 inhabitants per day), followed by the central re
gions (overall = 15.9 DDDs per 1000 inhabitants per day; reim
bursed = 12.0 DDDs per 1000 inhabitants per day) and the 
northern regions (overall = 13.0 DDDs per 1000 inhabitants per 
day; reimbursed = 8.7 DDDs per 1000 inhabitants per day). In 
2021, the national consumption of antibiotics of the Access 
group out of the total DDDs was 53.6% with a regional range 
from 47.4% to 62.9% and only three regions out of 21 
(Friuli-Venezia Giulia, Autonomous Province of Bolzano and 
Emilia-Romagna) reached the target of 60% (Table 1). In this 
analysis, DDDs not included in the ‘Access’ group belong to the 
‘Watch’ group, since ‘Reserve’ antibiotics are for hospital use. A 
strong negative correlation was observed between overall con
sumption of antibiotics and percentages of consumption of 
Access group antibiotics (correlation coefficient −0.8; R2 = 0.64; 

P value < 0.001); regions with higher consumption also had less 
frequent use of narrow-spectrum antibiotics (Figure 1).

In 2021 the indicator ‘ratio of broad to narrow-spectrum anti
bacterials’ was 8.5 at national level. It was highest in the central 
regions (11.0), followed by the southern regions (9.1) and the 
northern ones (7.0) respectively; however, two northern regions 
(Autonomous Province of Bolzano and Liguria) showed a value 
above the national average (Table 1).

The antibiotics with the greatest impact on resistance (third 
generation cephalosporins, macrolides and fluoroquinolones) 
were prescribed more in the southern and central regions than 
in the northern ones both in absolute terms (8.8, 6.4 and 4.6 
per 1000 inhabitants per day, respectively) and as a percentage 
of the total antibiotic consumption (45.1%, 40.2% and 35.3%, re
spectively) (Figure S2; Table S2). Sardinia, which is included in the 
southern area, had consumption rates similar to the northern re
gions but a pattern of use in terms of antibiotic type in line with 
the southern ones (Figure S2; Table S2).

Discussion
The observed community consumption of antibiotics in Italy in 2021 
was high at the national level and in most regions. The prescribing 
pattern was also not satisfactory with a national average for 
Access group antibiotics of 53.6% in 2021, far below the WHO target 
of 60% (out of total DDD).1,12 For reference, in the same year, the EU/ 
EEA average was 60.7%, with other southern European countries 
such as Spain and Greece reporting percentages of 62.3% and 
51.9%, respectively.7 This indicator showed a strong negative correl
ation with the consumption rate in the Italian regions. The excessive 
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Figure 1. Correlationa between overall community consumption of antibiotics for systemic use (J01) by region and percentage of antibiotic consump
tion belonging to the Access group according to WHO AWaRe classification system (Italy, 2021).aCorrelation coefficient = −0.8; R2 = 0.64; P < 0.001.
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use was therefore associated with a preferential use of antibiotics 
with a high impact on antimicrobial resistance. Heterogeneity be
tween regions was also visible when considering the percentage dis
tribution of classes of antibiotics prescribed.

Although the indicator proposed by WHO (AWaRe) is based on 
the percentage of Access antibiotics, it should be noted that this 
group includes antibiotics with different spectrums of action and 
indications. For example, amoxicillin, cloxacillin and amoxicillin- 
clavulanate all belong to the Access group but have different 
characteristics; for the treatment of acute otitis media, simple 
amoxicillin is indicated as first choice while amoxicillin- 
clavulanate is a second choice; similarly, from an antibiotic 
stewardship perspective, cloxacillin would be preferable to 
amoxicillin-clavulanate in the treatment of mild soft tissue infec
tions and bacterial lymphadenitis.1,13 Considering these potential 
limitations, a few countries have adapted the AWaRe classifica
tion to their specific objectives and prescribing needs.14–16

To have a broader perspective on comparing the spectrum of 
prescribed antibiotics and to overcome the potential limitations 
of AWaRe indicator, the present analysis also provided results on 
the ratio of broad- and narrow-spectrum antibacterials for system
ic use.10 This indicator showed a greater deviation from the EU/EEA 
country average, compared to the AWaRe one, and a different pat
tern of inter-regional variability (no clear north–south trend).

Another relevant finding of the present analysis is that the vari
ability between regions was slightly attenuated by analysing the 
overall community consumption, although relevant differences 
in overall consumption still persisted across regions. A positive as
sociation between the propensity to private health care spending 
and socio-economic status across regions was also found by other 
Italian authors.17 However, in the context of antibiotics use, other 
factors can be involved in this trend, such as prescriber’s attitude 
or differences in cultural and educational background.18

This study, even with the limitations of the information sources 
(no diagnosis for the prescription and no information on the effective 
use), allows us to make a detailed description of the prescription pat
terns of antibiotics at the national and regional level. It also provides 
interesting insights on qualitative indicators to be used for monitor
ing antibiotics use. In particular, the percentage of consumption at
tributable to the Access group (WHO AWaRe indicator) correlates 
very well with the overall community consumption in the Italian re
gions. However, the variability in the type of antibiotics used is not 
fully described by the WHO AWaRe indicator. Therefore, additional in
dicators could be used to have a more complete picture of consump
tion patterns from an antimicrobial stewardship perspective.

Funding
This study was supported by internal funding.

Transparency declarations
The authors report no conflict of interest.

Disclaimer
The views expressed in this article are the personal views of the authors 
and may not be understood or quoted as being made on behalf of or re
flecting the position of the respective authors’ organization.

Data availability
The data that support the findings of this study are available from the au
thor ‘AC’ upon reasonable request.

Supplementary data
Figures S1 and S2 and Tables S1 and S2 are available as Supplementary 
data at JAC-AMR Online.

References
1 WHO. The WHO AWaRe (Access, Watch, Reserve) Antibiotic Book. World 
Health Organization, 2022.
2 Klein EY, Milkowska-Shibata M, Tseng KK et al. Assessment of WHO anti
biotic consumption and access targets in 76 countries, 2000–15: an ana
lysis of pharmaceutical sales data. Lancet Infect Dis 2021; 21: 107–15. 
https://doi.org/10.1016/S1473-3099(20)30332-7
3 Roberts SC, Zembower TR. Global increases in antibiotic consumption: a 
concerning trend for WHO targets. Lancet Infect Dis 2021; 21: 10–1. 
https://doi.org/10.1016/S1473-3099(20)30456-4
4 Simmons B, Ariyoshi K, Ohmagari N et al. Progress towards antibiotic 
use targets in eight high-income countries. Bull World Health Organ 
2021; 99: 550–61. https://doi.org/10.2471/BLT.20.270934
5 The Medicines Utilisation Monitoring Centre. National Report on 
Antibiotics use in Italy. Year 2021. Italian Medicines Agency (AIFA), 2023.
6 Cangini A, Fortinguerra F, Di Filippo A et al. Monitoring the community 
use of antibiotics in Italy within the National Action Plan on antimicrobial 
resistance. Br J Clin Pharmacol 2021; 87: 1033–42. https://doi.org/10. 
1111/bcp.14461
7 European Centre for Disease Prevention and Control. Antimicrobial 
Consumption in the EU/EEA (ESAC-Net)—Annual Epidemiological Report 
2021. ECDC, 2022.
8 Ministero della salute. Piano Nazionale di Contrasto all’Antibiotico- 
Resistenza (PNCAR) 2022–2025. https://www.salute.gov.it/imgs/C_17_ 
pubblicazioni_3294_allegato.pdf
9 WHO Collaborating Centre for Drug Statistics Methodology. Guidelines 
for ATC classification and DDD assignment 2022. Oslo, Norway; 2021. 
https://atcddd.fhi.no/
10 ECDC (European Centre for Disease Prevention and Control), EFSA 
BIOHAZ Panel (European Food Safety Authority Panel on Biological 
Hazards), CVMP (EMA Committee for Medicinal Products for Veterinary 
Use). ECDC, EFSA and EMA Joint Scientific Opinion on a list of outcome in
dicators as regards surveillance of antimicrobial resistance and anti
microbial consumption in humans and food-producing animals. EFSA J 
2017; 15: e05017. https://doi.org/10.2903/j.efsa.2017.5017.
11 Istat. Annuario Statistico Italiano 2021. https://www.istat.it/storage/ 
ASI/2021/ASI_2021.pdf
12 Council of the European Union. COUNCIL RECOMMENDATION on step
ping up EU actions to combat antimicrobial resistance in a One Health ap
proach (2023/C 220/01). Brussels: Council of the European Union; 2023. 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/? uri=OJ:JOC_2023_ 
220_R_0001
13 Savage TJ, Kronman MP, Sreedhara SK et al. Treatment failure and ad
verse events after amoxicillin-clavulanate vs amoxicillin for pediatric acute si
nusitis. JAMA 2023; 330: 1064–73. https://doi.org/10.1001/jama.2023.15503
14 Anhøj J, Boel J, Olesen BR et al. Analysis of antibiotic use patterns in 
Danish hospitals 2015–2021 using an adapted version of the who aware 
classification. BMJ Open Qual 2022; 11: e002098. https://doi.org/10.1136/ 
bmjoq-2022-002098

Gagliotti et al.

4 of 5

http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae110#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae110#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae110#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae110#supplementary-data
https://doi.org/10.1016/S1473-3099(20)30332-7
https://doi.org/10.1016/S1473-3099(20)30456-4
https://doi.org/10.2471/BLT.20.270934
https://doi.org/10.1111/bcp.14461
https://doi.org/10.1111/bcp.14461
https://www.salute.gov.it/imgs/C_17_pubblicazioni_3294_allegato.pdf
https://www.salute.gov.it/imgs/C_17_pubblicazioni_3294_allegato.pdf
https://atcddd.fhi.no/
https://doi.org/10.2903/j.efsa.2017.5017
https://www.istat.it/storage/ASI/2021/ASI_2021.pdf
https://www.istat.it/storage/ASI/2021/ASI_2021.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?%20uri&equals;OJ:JOC_2023_220_R_0001
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?%20uri&equals;OJ:JOC_2023_220_R_0001
https://doi.org/10.1001/jama.2023.15503
https://doi.org/10.1136/bmjoq-2022-002098
https://doi.org/10.1136/bmjoq-2022-002098


15 Budd E, Cramp E, Sharland M et al. Adaptation of the WHO essential 
medicines list for national antibiotic stewardship policy in England: being 
AWaRe. J Antimicrob Chemother 2019; 74: 3384–9. https://doi.org/10. 
1093/jac/dkz321
16 Hillock NT, Connor E, Wilson C et al. Comparative analysis of Australian 
hospital antimicrobial utilization, using the WHO AWaRe classification sys
tem and the adapted Australian Priority Antimicrobial List (PAL). JAC 
Antimicrob Resist 2021; 3: dlab017. https://doi.org/10.1093/jacamr/dlab017

17 Del Vecchio M, Fenech L, Prenestini A. Private health care expenditure 
and quality in Beveridge systems: cross-regional differences in the Italian 
NHS. Health Policy 2015; 119: 356–66. https://doi.org/10.1016/j.healthpol. 
2014.10.014
18 Piovani D, Clavenna A, Cartabia M et al. Antibiotic and anti-asthmatic 
drug prescriptions in Italy: geographic patterns and socio-economic de
terminants at the district level. Eur J Clin Pharmacol 2014; 70: 331–7. 
https://doi.org/10.1007/s00228-013-1615-4

Antibiotic use and AWaRe indicator                                                                                                                  

5 of 5

https://doi.org/10.1093/jac/dkz321
https://doi.org/10.1093/jac/dkz321
https://doi.org/10.1093/jacamr/dlab017
https://doi.org/10.1016/j.healthpol.2014.10.014
https://doi.org/10.1016/j.healthpol.2014.10.014
https://doi.org/10.1007/s00228-013-1615-4

	Patterns of community antibiotic use with reference to the AWaReclassification of the World Health Organization
	Introduction
	Methods
	Results
	Discussion
	Funding
	Transparency declarations
	Disclaimer
	Data availability
	Supplementary data
	References




